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MAKPO30OBEHTOC O3. IIATAJIOBCKOE (BAIIPYJIA HA P. MAJIBIN YUYT) B
ABI'YCTE 2024 T.

C.U. Anopeesa’, A.B. Kapumoé?, I0.H. Xmenvnuyxuii’
!OMckuii rocynapcTBeHHBIH yHUBEpCUTET IyTeil coobmienus, r. OMck, Poccus,
siandreeva@yandex.ru
2Omckuit HUM npupoano-odarossix nHbekimii, r. Omck, Poccus, stelmachoetius@gmail.com

AnHoTtanus. O6cnen0BaH MOJENBHBIN BOJOEM MOJITAaCKHON 30HBI, B KoTopoM B 2011-2017 rT.
OTMEYAJIOCh BBICOKOE BUJOBOE OOraTCTBO M OOMJIME BOIHBIX MOJUIIOCKOB. BbIsiBIEHO, UTO B
LEHTPaJbHONU €ro yactu B aBrycte 2024 r. BCIEACTBHE Pa3BUBAIOIIMXCS 3aMOPHBIX SIBICHUMN
3000€HTOC MPAKTUYECKH OTCYTCTBYET, 3a MCKIIOUeHHEeM menarooeHtudeckux Chaoboridae. B
NpUOpPEKHBIX palloHaX, 3000€HTOC JAOCTATOYHO pa3HooOpaszeH. Ilo mHOYepnarenabHBIM cOOpam
cpend MOJUTIOCKOB JOMUHUPYIOT Valvatidae. B rpyHTe OOWMIBHBI JTUYMHKH XHUPOHOMU.
Bithyniidae — noMuHaHTBI TPUOPEKHBIX OMOLIEHO30B MPOLUIBIX JIET — MPEACTABICHBI €TUHUYHO
MOJIOJIBIMH OCOOSIMH, YTO 00YCIIOBJIEHO, BEPOATHO, AHOMAIbHBIMU KIUMATHUECKUMHU YCIIOBUSMU
HOCJIETHUX JIET.

KuroueBnble cioBa: jiecHas 30Ha, 3anannas Cubups, Bivalvia, Gastropoda, Bithyniidae.

MACROZOBENTHOS LAKE. SHATALOVSKOYE (DAM ON THE MALY
UCHUG RIVER) IN AUGUST 2024

S.1. Andreeva, A.V. Karimov, Yu.N. Khmelnitsky

Summary. A model reservoir of the subtaiga zone was examined, in which a high species
richness and abundance of aquatic mollusks were noted in 2011-2017. It was revealed that in its
central part in August 2024, due to developing overseas phenomena, zoobenthos was practically
absent, with the exception of pelagobenthic Chaoboridae. In coastal areas, zoobenthos is quite
diverse. According to bottom-scooping collections, Valvatidae dominate among mollusks.
Chironomid larvae are abundant in the soil. Bithyniidae — the dominant coastal biocenoses of the
past years — are represented by isolated young individuals, which is probably due to the
abnormal climatic conditions of recent years.

Keywords: forest zone, Western Siberia, Bivalvia, Gastropoda, Bithyniidae.

Pexa VYuyr (Manblii Yuyr) neBoOepexHBIH NpUTOK p. Yi Oepér cBo¢ Hayaio B
00JOTUCTOM MECTHOCTM M HMEET MHOTOYMCIEHHBbIE TMPUTOKM B BHJIE PYUYbEB, NJIUHA PEKU
cocrapnser 11 km [5]. B Hacrosmee Bpems peka npumepHo B 1200 meTpax oT yCThbs
MeperopokeHa IJIOTHHOW (MCKYCCTBEHHOW HACHINIbIO), BO3BEIEHHOH, CO CJIOB MECTHOTO
HacesieHus, B cepeanne 1980-x rr. u oOpasyeT KpymHylo 3anpyay. MecTHoe Ha3BaHUE 3ampy/Ibl
— o3epo IllaTanmoBckoe. MakcumanbHasi IJTMHA BOJOEMa COCTaBIseT Mpuoan3uTenbHo 1600 M,
MakcuMaibHas mupuHa — 150 m. I'myOuna Bomoéma B pycloBOM 30HE cocTaBisieT Ooiee 5.
CeBepHee IUIOTMHBI BIOJb JIEBOTO Oepera, OT OJHOTO M3 3aJMBOB, OTXOJUT KaHaj, 4depe3
KOTOpbI W30BITOK BOABI dYepe3 cucreMy TpyO cOpaceiBaeTcsi B TMOWMYy peku Vil
He3HaunTenbHbIl OTTOK BOJABI MPOUCXOJUT U 4YEPE3 JAPEHAXKHYIO CUCTEMY IJIOTHHBI B paiiOHE
pycia, B pe3yabTaTre 4ero 1o APYrylo CTOPOHY IUIOTUHBI BJIOJbL OOCOXILETo, 3apOCLIero pycia
HEMOYKON chopMHUpPOBAIKCH OOYAry, MOBEPXHOCTh KOTOPHIX 3aTsAHYyTa psckoil. bepera Bomoema
OKAaMMJIEHBI Y3KOM IOJOCOM TPOCTHMKA, 3a KOTOPOM B Macce NPOMU3PACTAIOT IOTPYKEHHBIE
Makpo(huThl (MIPEUMYIIECTBEHHO YPyTh KojocucTas). Ha moOBEpXHOCTH BOJbI B HEOOIBIIHMX
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KOJIMUECTBaX BHJHA pscka. Bponb neBoro Oepera BHIHBI OTAENbHbIE KYPTHHBI KYOBIIIKH
JKEITOM.

3anpyaa Ha p. Manblii Yuyr, mosyyuBIIas y MECTHOTO HaceJeHUs Ha3BaHUE O3.
[laTamoBckoe i COTpYOHHKOB My3ess BOAHBIX MoJuTtockoB Cubupu npu  OmckoMm
roCy/IapCTBEHHOM IMEJaroruyeckoM YHUBEPCHUTETE SBISUIACH MOJAEIBHBIM BOJOEMOM IpHU
U3yYEHHH BUJOBOTO Pa3HOOOpa3vs M JAWHAMHUKH YHCICHHOCTH BOIHBIX MOJUTIOCKOB BOJIOEMOB
JIECHOM 30HBI (ITOA30HBI OCHHOBO-0EPE30BBIX JiecoB) 3ananHoil Cubupu. MHoOroneTHre cOopbl
(2011-2017 rr.) mOKa3bpIBaId BBICOKOE BUIOBOE OOTAaTCTBO M 0OMIIME KaK OPIOXOHOTHX, TaK U
JBYCTBOPYATHIX MOJUIIOCKOB. AHOMAJIbHO BBICOKAs JIETHSS TeMIleparypa IOCIEAHHUX JIET U
YCKOPEHHOE, aHTPOIOTIeHHOE 3BTPO(GHUPOBAHHE BOJOEMOB SIBUIMCH TNPUUYMHOW W3MEHEHHS
yCIIOBUM OOMTAaHMSI BOJHBIX MOJUIIOCKOB, CJEICTBUEM YEro SBUJIOCH PE3KOE CHUKEHHE HX
YHCICHHOCTH M BUAOBOTO pPa3HOOOpa3us B Bojoemax . OMCKa M €ro OKpPECTHOCTEH B
necoctenHo 30He 3amagnoi Cubupu, 0OHAPYKEHHOE TTPU U3YICHHH YKOJIOT0-(PayHUCTHUECKIX
ocobeHHocTeH oTNEeNbHBIX BUIOB Bithyniidae xak BEpOsTHBIX HEPBBIX MPOMEKYTOUHBIX X035€B
BO30OYAHUTEIS ONUCTOPX03a.

Heabto naHHOH PadoThl SBUWIOCH MCCIEJOBAHUE COCTOSHUS BOJHBIX MOJUIIOCKOB MU
3000eHTOCa B 11e51oM B 03. [llaTanoBckoe (necHas 30Ha) B ieTHU niepuos 2024 r. B UBMEHEHHBIX
YCIOBUAX OOMUTaHMS, a TaKke cOOp MOJUTIOCKOB cemeiicTBa Bithyniidae ans usydenus skosoro-
dayHHCTHYECKUX OCOOEHHOCTEH OTNEIbHBIX BUAOB KAaK BEPOSTHBIX MEPBBIX MPOMEKYTOUHBIX
X0351€B BO30YAUTEINS OMMUCTOPX03a.

MarepuaJj u MeTOAbI

MatepuanoM 1Jig JaHHOTO COOOIIEHUS MOCITYKUITM MHOTOJIETHHE KaueCTBEHHBIE COOPBI
MOJUTFOCKOB 13 03. IllaramoBckoe (2011-2017, 2022-2024 71r.) W KOJIMYECTBEHHBIC
JHOUepNaTeNnbHble MpoOBI (MIOMAAs 3axBaTa gHoYeprarens 1/40 m?), coOpaHHBIE B aBrycTe
2024 r. Ha CTaHJaPTHOM pa3pe3e U3 TPEX CTaHIMM B CaMOM ILIMPOKOM MECTE BOJOEMA.

[Ipo6a Ha crannmm 1 OblIa B3ATa y JIEBOro Oepera BojoeMa Ha IIyOMHE 2 M; TPYHT B
MecTe B3ATHUSI IPOOBI — UJI ¢ OOJIBIIUM KOJIMYECTBOM JETPUTA CPEAU MOTPYKEHHBIX MaKpO(UTOB.
[IpobGa B 1eHTpe BOOEMa Ha CTAHIIMHU 2 B3sATa Ha IIyOuMHE 3,5 M, TPYHT — TOHKOJETPUTHBINA
YepHBII WII C 3aI1aX0OM CEpOBOJIOPOa MEPEXOIAIni B canpornens. B pycne Ha riryOunax 6omee 5
M, TipoOy B3sATh HE ynanoch. [Ipoba y mpaBoro Oepera (cranmust 3) B3siTa Ha TIyouHe 3,5 M,
TPYHT YEpHBIN UJI B 3apOCISIX, HOTPYKEHHBIX MaKpO(pHUTOB, CPEIH KOTOPBIX Mpeodianana ypyTh
KOJIOCHCTAs.

KayectBeHHBIE TPOOBI MOJITIOCKOB OTOOpaHbI Jparoil HEMoCpeNCTBEHHO ¢ Oepera,
obpazoBanHoro mamboi. OOJOBIEHBI 3apociu MakpohuToB (C TpeobIagaHUEM ypYyTH
KOJIOCHCTOM), TPYHT B MecTax cOopa — YepHBIA Wi ¢ OOJNBIION MPUMECHIO IETpUTa M 3alaxoM
CEpoBOIOPOAA.

C6op u xamepanbHasi 00paboTKka Marepuana MpoBEACHA M0 CTaHJAPTHOW METOIHKE [2,
3]. Unentuduxausi TaKCOHOB BBIMIOJIHEHA IO ONPEAETUTENIIM O0E€CIIO3BOHOYHBIX MPECHBIX BOJ
(4, 6, 7].

Pe3yabTaTsl U X 00Cy:KIeHUE

3o006enTOC B 03. lllatamoBckoe B MecTax cOopa mpeacTaBieH OOBIYHBIMU TSI BOJIOEMOB
3anaanoit CubupH rpynmaMyd OpraHW3MOB: JABYCTBOPYATHIMH M OPIOXOHOTMMH MOJUTFOCKaMH,
TUYMHKaMH HaceKoMbIX W3 cemeicTB Chironomidae m Chaoboridae, otpsmoB Trichoptera u
Ephemeroptera, nusBkamu. Enuauuno ormeuensl Nematomorpha u Hydracarina. Hamuuwme
Nematomorpha, nmuunnok Trichoptera m Ephemeroptera cinyXuT mokaszareieM YHUCTOTHI BOJT
BojoeMa. TakCOHOMHUYECKOEe pa3HOOOpa3ue JOoCTaToyHo Benuko (Tabn. 1), Haumbonee
pa3zHoo0pa3Ho MPeACTaBICHbI MOJUTIOCKH.

TakcoHOMUYecKkHid COCTaB, YHCICHHOCTb W Oumomacca 3000eHTOca KojeOanuch B
3HAUYUTENBHBIX TIpeiesiaX B 3aBUCUMOCTH OT OuoToma. Y jeBoro Oepera B OeHTOCE Ipeodagain
¢uTOodUIBbHBIE OPIOXOHOTHE MOJITIOCKH U3 ceM. Valvatidae u muunnku xuponomus (Chironomus



plumosus), y npaBoro 6epera — muauHKu XupoHoMun (Chironomus plumosus, Criptochironomus
Sp.) 1 Xaobopu, a Takxke nenoduIbHbIE TBYCTBOPYATHIE MOJUTIOCKU. B 1IeHTpanbHOM 30HE, THO
KOTOPOH 3al0JJHEHO TOHKOJETPUTHBIMH YEPHBIMU WIJIAMH C 3aIIaXOM CEPOBOJIOPOIA, OJIM3KIMH K
campornensiM, OEHTOC TMpelCcTaBlieH 4Ype3BblUaifHO crabo. BerpedyeHsl mnemaroGeHTHYECKHE
muynHku Chaoboridae nmpu HeBBICOKOW YMCIEHHOCTH B OuoMacce. OOparraer Ha ceOsi BHUMaHHE
TOT (aKT, 4TO B IIEHTPAJHHOW YaCTH BOJOEMA, B TOM YHCIE U PYCIOBOH 30HE, 3000€HTOC
NPaKTUYECKH OTCYTCTBOBAJI M3-3a PA3BUTHS Ha JHE 3aMOpPHOW 30HBL. bmmke k Oeperam B 30HE
pacnpocTpaHeHus: TUAPOPUTOB KaK IMOJHOCTHIO IMOTPYKEHHBIX B BOAY (YpyTh), TaKk U C
MJIaBAIOIIUMK Ha TIOBEPXHOCTH BOJBI JUCThIMHU (KyOBIIIKA JKENTas, PSICKH) 3000€HTOC OOMJICH,
JOMHUHHUPYIOT (PUTO(DUIBHBIE MOJUTFOCKH, B TOM YHCIE M JBYCTBOPYATHIC, BCIIOJ3AIONINE Ha
pacrenus (XKamun, 1952; AuapeeB u ap., 2016). UaTepecHbIM (GakTOM SIBISIETCS OTCYTCTBHE B
JTHOYEPIIATEIbHBIX MPOOaX OJUTOXeT, KOTOPHIE SBISIOTCS OOBIYHBIM KOMIIOHEHTOM 3000€HTOCa
KaK MMPOTOYHBIX, TAK U CTOSYHX BOJJOEMOB.

Ta6muua 1. Yncnennocts (9k3./M%) n 6uomacca (r/m?) 3006eHToca 03. Illatanosckoe (3ampyna
Ha p. M. Yuyr), aBrycr 2024 r.

Takcon JleBblii Oeper IlenTp I[TpaBblii Geper
Mollusca 520\3,68 360\7,32
Mollusca, Bivalvia: 804,28
P. inflatum (Muehlfeld in Porro, 1838) 40\0,08
Sphaerium levinodis Westerlund, 1876 40,20
Mollusca, Gastropoda: 520\3,68
Valvata sibirica Middendorff, 1851 160\0,96
V. frigida Westerlund, 1873 240\1,12 160\1,52
V. korotnevi Lindholm, 1909 80\1,28
Valvatidae juv. 40\0,20
Bithyniidae juv. 40\0,32 40\0,12
Physa sp. 40\1,2
Nematomorpha 40\0,08
Hirudinea 40\2,96 40\0,08
Hydracarina 40\0,32
Insecta, larvae
Chironomidae: 240\2,72 1320\8,92
Criptochironomus sp. 1000\1,60
Cr. defectus (Kuddep, 1913) 40\1,00
Chironomus plumosus Linne, 1758 240\2,72 280\6,32
Chaoboridae 560\0,80 960\1,76
Trichoptera 560\0,56 160\0,32
Ephemeroptera 200\0,08
Hroro 1600\10,08 560\0,80 2880\18,72

B xauecTBeHHBIX cOOpax Uil H3y4EHUS DKOJOTrO-(PpayHUCTUYECKHX OCOOCHHOCTEH
oTaenbHbIX BHIOB Bithyniidae kak BEepOSTHBIX MEPBBIX MPOMEKYTOYHBIX XO35€B BO30YIUTEIS
OINKCTOPX03a MPH APATUPOBKAX Ha PAaCCTOSHUU 5—7 M OT Oepera B 30HE THAPO(PHUTOB BCTPEUCHBI
OpIOXOHOTHE U JIBYCTBOpYAThIC MOJITIOCKH (Tabum. 2). Coop maTepuana mpoBoauics ¢ Oepera Ha
cTaHgapTHOW cTaHuuu, rae B 2011-2017 rr. MOJIIOCKM BCTPEYaNUCh B OYEHb OOJBIINX
KOJIMYECTBAX OJHUM M TEM OpYAHEM JioBa. JlocTaTouHbIN 1S MccieqoBaHUl 00beM MaTepuala
0o0bIyHO oTOMpancs 3a 2 — 5 aparupoBok. B asrycre 2024 r. Opuio mpoBeneHo Ooiee 50
3a0pOCOB JIpard W OTJIOBJICHO »XUBBIMH TOJIbKO 82 9K3. Monomu Boreoelona, Bithynia n
Digyrcidum ¢ ATUHOIO PaKOBUHBI B OCHOBHOM J10 6 MM.
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Tabmuma 2. BumoBo# coctaB MOJITIOCKOB TTprOpexHOM 30HBI 03. [llaTanoBckoe (3anpyna Ha p.
M. Vuyr), aBryct 2024 r.

Bun KuBbie MOJLTIOCKH, 3K3. | Pakymia
1. Amesoda falsinucleus Novikov in Starobogatov — +
et Korniushin, 1986 [1987]
2. Parasphaerium nitida (Clessin in Westerlund, 4 —
1876)
3. Sphaerium levinodis Westerlund, 1876 15 +
4. Sph. westerlundi Clessin in Westerlund, 1873 2 +
5. Valvata aliena Westerlund, 1877 2 +
6. V. confusa Westerlund, 1897 2 +
7. V. korotnevi Lindholm, 1909 10 +
8. V. frigida Westerlund, 1873 5 +
9. Bithynia decipiens (Millet, 1843) 4 —
10. B. tentaculata (Linnaeus, 1758) 4 —
11. B. producta (Moquin-Tandon, 1855) 3 —
12. Boreoelona contortrix (Lindholm 1909) 29 —
13. B. sibirica (Westerlund 1886) 7 —
14. Boreoelona sp. 13 —
15. Boreoelona juv. 9 —
16. Digyrcidum bourguignati (Paladilhe, 1869) 1 —
17. D. starobogatovi Andreeva et Lazutkina in 12 —
Lazutkina, Andreeva et Andreev, 2014
18. Lymnaea auricularia (Linnaeus, 1758) — +
19. L. balthica (Linnaeus, 1758) — +

3akiroueHue

Takum obOpa3zom, oOcienoBaHHE BOJOEMa IOKA3alo, YTO B IIEHTPAJIBHOM €ro 4acTu
BCJIE/ICTBUE Pa3BUBAIOLIMXCS 3aMOPHBIX SIBICHHI 3000€HTOC MPaKTUYECKH OTCYTCTBYET, 3a
uckimoueHneMm rmnenarooentnyeckux Chaoboridae; B mpuOpeXHBIX paiioHaX, THe, BEPOSTHO,
ra30BbIN pEeXUM 0oJiee OJaronmpusTeH U B Macce pa3BUBAIOTCA THAPOMUTHI, 3000€HTOC OoraT u
pazHooOpa3eH. B kimybax MakpoduTOB OOHTAIOT Kak OpPIOXOHOTHE, TaK WU JBYCTBOPYATHIC
mosuttocku. Ilo gHOYepnaTenbHBIM cOOpaM Cpeau MOJUIIOCKOB Y JIEBOTO Oepera JOMUHUPYIOT
Valvata frigida n V. korotnevi, y npaBoro — V. frigida. Bithyniidae mpencraBieHsl eJUHHUYHO
MOJIOABIMH 0c00MHU. B rpyHTe 0OMIBHBI TUYMHKN XUPOHOMHU/I.

OnHoil U3 1eneil HalIero MUccieaoBaHus ObUT cOOp MOJUTIOCKOB cemeiicTBa Bithyniidae
JUISL  MOJIEKYJISIPHO-T€HETHYECKOr0 aHalM3a Ha 3apaXeHHOCTh mapreHuaamu Opisthorchis
felineus. 1, ecnu B 26 BOAHBIX 00BEKTaX JiecOCTENHOM 30HBI OMcKoi obmactu netom 2024 T.
Bithyniidae Opu1M BCTpedeHBI B HEOOJBITNX KOJMYECTBAX TOJBKO B 2, IPUUYEM IMPU TMOBTOPHBIX
cbopax B aBrycre 2024 r. B crapuie MpThIia 3TH MOJUTIOCKH B KHBOM COCTOSIHUM Hali/IeHBI He
Oobut, TO B 03. [llaTtanmoBckoe BcTpedueHa mojonb 8 BumoB Bithyniidae. Ocobu crapmmx
BO3PACTHBIX T'PYII 3THX BUIOB HAWJICHBI TOJBKO B BUAE PaKOBUH. OTCYTCTBHE KUBBIX 0COOCH
CTapUIMX BO3PACTHBIX TPYII YKa3blBa€T HAa HUMEBIIYIO MECTO CTPECCOBYIO CHUTYAIHIO,
NOBJNIEKIIYI0 MX THOelb, TaKk Kak OOBIYHO B 3TOT IEPHOJ BPEMEHH B BOJOEME B Macce
BCTpeYalInch 0coOU pa3HbIX BO3pACTHBIX Tpymil. [1o HalieMy MHEHHIO, 3TO MOXKET ObITh CBA3aHO
C AHOMAQJIbHBIMHM KJIMMATHUYECKUMH YCJIOBUSMHU IOCIEIHUX JIET, TOBJICKIIUMH 3a CO0Oi
U3MEHEHHUS TUJPOJOro-THIPOXUMHUYECKOIO pPEKHMMa BOJOEMa HEOJaromnpusiTHele IS
MOJUIIOCKOB 3TOr0 CeMEHCcTBa. B mocienyromeM npu JeTHEH TeMIeparype BO3AyXa U BOIbI B
npeenax cpeHeil MHOTOJIeTHEH BO3MOKHO BOCCTAaHOBIIEHUE (payHbl MOJUTFOCKOB U 3000€HTOCa
B IIEJIOM.
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MBIIIEYHBIE TPEMATO/bI YKJIEI‘/JIKI/‘IJ ALBURNUS ALBURNUS BACCEHHA
CPEJHEHU OBH

A.M. baokun, U.b. babkuna, A.B. Cumaxosa
HanmonanbsHbIN nccienoBaTebCckuii TOMCKHI TocyqapcTBEHHBIN yHUBEpCHUTET, Tomck, Poccus,
babkin.alex1983@yandex.ru, bibsphera@gmail.com, omikronlab@yandex.ru

AHHOTauMs. YKJIelKa — IUPOKO pacipocTpaHeHHbIH B Oacceitne Cpenneit OOu BUa-BCeneHell
ceMeicTBa KapmoBbIX. B wHccienoBaHMM TMpoOBEEHA OILEHKA 3apa)keHHOCTH  YKJIEHKH
tpemaronamu Opisthorchis felineus w Paracoenogonimus ovatus. BBISBICHO yBETUYCHUE
skcTeHcuBHOCTH uWHBa3uM O. felineus, OGomee uwem B 20 pa3 (ot 2,6 mo 52,6 %) c
WHTECHCUBHOCTBIO, JOCTUTAmOIEed 95 9K3. Ha 0coOb. YCTaHOBIICGHA BBICOKAS 3apaKEHHOCTh
YKJIEHKH TpemMaTonoi P. ovatus. DKCTEHCUBHOCTbh MHBa3uu B p. Tomb coctaBuiia okoio 30 %, a
B p. O0b 601ee 90 % ¢ MHTEHCUBHOCTBIO 10 73 9K3. HA 0COOb.

KuarwueBbie caoBa: Alburnus alburnus; Opisthorchis felineus; Paracoenogonimus ovatus,
3apakeHHOCTh; Cpenusist O0b; Tomckas 001acTs.

MUSCULAR TREMATODES OF BLEAK ALBURNUS ALBURNUS OF THE MIDDLE
OB BASIN

A.M. Babkin, 1. B. Babkina, A.V. Simakova

Summary. Bleak is a widespread species in the Middle Ob basin, an inhabitant of the Cyprinid
family. The study assessed the infection of bleak with trematodes Opisthorchis felineus and
Paracoenogonimus ovatus. An increase in the extent of O. felineus invasion was revealed by
more than 20 times (from 2,6 to 52,6%) with an intensity reaching 95 copies per individual. A
high infection of bleak with P. ovatus trematode has been established. The extent of invasion in
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the Tom river was about 30%, and in the Ob river more than 90% with an intensity of up to 73
copies per individual.

Keywords: Alburnus alburnus; Opisthorchis felineus; Paracoenogonimus ovatus; infestation;
Middle Ob; Tomsk region.

VYxneiika Alburnus alburnus — enuHCTBeHHBIN B 3anagHoit CuOUpH mpencTaBUTeNb poaa
Alburnus Rafinesqu, 1820 [6]. B pekax 0Oaccetina Cpenneri O0u aKKJIMMAaTH3UPOBAH CIIYYaifHO.
Brnepsoie B 3anagnoit Cubupu maHHbld BUA ObUT moiiMad B 03. XopomieM B HoBocubupckoii
obmactu B 1973 roxy. B Tomckoit obnactu ykielika oTMedeHa B yioBax Ooisee 30 et Hazaa u
JIOBOJILHO OBICTPO CTaja MHOTOYHCICHHBIM BHJIOM U, B HEKOTOPBIX BOJOEMax, CcTaia
JTOMUHUPYIOIUM BUAOM [S]. B Tomu ykielika eTMHUYHO CTajla OTMEeYaThes B KOHIE 90-X IT. U B
HacTosIIee BpeMsi, 00UTaeT Kak B pycie ToMu u ee mpuTokax, Tak u B p. O6u [4, 9-10].

W3yuenmne 3apak€HHOCTH OTHOCHUTEIIEHO HOBOTO BHJAa-BCEJICHIIA B HOBOM Ui HETO
apeane, Oacceitne Cpenneit OOHM, HeE0OXOAMMO, TaK Kak JaHHBIA OacceiiH sBIsETCS
€CTECTBEHHBIM 04aroM OIAacHOM JIJIsl YeIOBEKa HHBA3HH, OITUCTOPX03a.

Heablo uccaenoBanus ObUIO H3YUUTh 3apaKEHHOCTb YKIEHKU Alburnus alburnus
(Linnaeus, 1758) MpimeunsiMu TpemMaToibl B BogoTokax Cpemnueit O6u (Tomckas o0acTs).

MarepuaJjbl 1 METOIBI

Jis u3ydeHus 3apakeHHOCTH pbhIO MeTalepKapusMH TpEeMaToJ, W aHalMu3a CBS3H
3apaKEHHOCTH C OWOJOTHYECKMMH TapaMeTpaMu pPbI0 HaMH HCCIeoBaHO 336 HK3EMIUISPOB
ykieiiku. Matepuan 6bu1 coopan B nepuoa ¢ 2016 mo 2024 rr. B BogoTokax Oacceitna CpenHeit
O6u: p. O6p (c. MempaukoBo, Illerapckuii p-u), p. Tomp (r. Tomck), p. bacanmaiika (c.
AnukuHo, ToMckuit p-H).

Ompenensiii BUA PbIOBI, TPOM3BOAMWIN 3aMephl CTaHAapTHOM jumHBI (SL, cM), Macchl
tena (W, T), onpeaensuii Bo3pact U noit. s onpeneneHus Bo3pacTa yelrysi Opanach ¢ BepxXHen
TPETU CIIUHBI U TPOCMATPUBAIaCh ¢ momolbio Mukpockomna MCII-1 [7].

3apaXeHHOCTh pbhI0  MeTalepKapus MU TPEMaTold  HCCIECIOBAIA  OOMICTIPUHSATHIM
KOMITPECCOPHBIM METOJIOM, MBIIIIBI PHIO MPOCMATPUBAIUCEH MOJTHOCTHIO C 00EUX CTOPOH Tela

[1].

PesyibTaTsl
Vkieiika (Pucynok 1) Hamu u3ydeHa u3 Tpex BoJ0TOKOB Oacceiina Cpenneit O6u: p. O6n
(Ilerapckuii paiton), p. Tomb u p. bacannaiika (Tomckuii paiion).

Puc. 1. Ykneiika Alburnus alburnus (Linnaeus, 1758) (¢poto aBTOpa)

B ynoBax BcTpewanuch peiObI B Bo3pacte oT 1+ mo 5+ ner (B cpennem — 2,3), ¢ IJIMHOK
tena ot 9,7 no 16,8 cM (B cpeanem — 14,1) u maccoii Tena ot 5,6 1o 35 r (B cpenneM — 18,1 r).

Paznuuuii mo pocTy y YKJIEWKH U3 pa3HBIX BOJAOEMOB HE BBISBICHO, 3aBHCUMOCTD JIJTHHA
TeJla — Macca Tella HalfJieHa AJis BCceX MccieloBaHHbIX pbi0 (PucyHok 2).
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Puc. 2. 3aBucumocts JyirHa Tema—Macca Tena ykieiiku B 6acceitne Cpenneid O6u (2016—
2024 rr.)

CaMIIbl ¥ CaMKU YKJICWKH B UCCIICJIOBAHHBIX BOJIOEMAX IO Pa3MEPHBIM XapaKTEPUCTUKAM
3HAYMMO HE pa3INvaroTcs, B CPEAHEM CaMKU UMenu JinHy Tena 118,7 MM u maccy tena 19,2 r,
camupl 118,4 mmu 18,6 T.

B mprmmax ykineidku OblTH 0OHApYKEHBI JIMUMHKH JIBYX BUIOB Tpemato: Opisthorchis
felineus (Pucynok 3a) u Paracoenogonimus ovatus (PucyHoxk 30).

© )

s ph N0 | R e .
Puc. 3 a, 6 Meranepkapuu Opisthorchis felineus u Paracoenogonimus ovatus (poto aBTopa)

[TokazaTenu 3apaXe€HHOCTH YyKJICHku MeTanepkapusimu Opisthorchis  felineus B
UCCIICIOBAaHHBIX BOJOEMAax ObUIM HU3KHE, HKCTCHCHBHOCTh MHBA3UM B pa3HbIE T'OJbl MOTIJIA
MeHATbest oT 0 10 52,5 %, WHTEHCUBHOCTh WHBAa3WW BapbHpoBaja oT 1 1o 95 3K3./0c00b, C
MaKCHUMaJbHBIM HWHAEKCOM o0mmmsa 6,9 9k3./0c00b. AHanmM3 3apaXCHHOCTH YKJICUKH
MeTalepKapusiMi OTIMCTOPXHCA MOKA3al, YTO 3apaKEHHOCTh PHIO HE 3aBHCUT OT THIIA OMOTOIA,
HO 3HAYMTENbHO Bapbupyer mo rojgam Habmonenuit (Tabmmuua 1). B 2020 r. nabmonanoch
3HAYUTEIHHOE YBEIIMUCHUE TIOKA3aTeIel 3apayKEHHOCTH PhIO.



Tabmuma 1 — Ilokazatenu 3apakeHHOCTH YKJIeHkH Metanepkapusmu O. felineus, OacceliH
Cpenneii O6u (2016-2024 rr.)

U, % NMU, sk3./0co0b 4o, Koin-Bo
Bomxoem Iox . 9K3./0C00b SapaKEHHbIX Bcero
M M min | max M
2018 0,0 0,0 0,0 0,0 0,0 0 19
P. O6b 2021 15,4 1,0 1,0 1,0 0,2 2 13
2024 12,5 1,5 1,0 2,0 0,2 2 16
2016 2,6 1,0 1,0 1,0 0,0 5 195
2017 0,0 0,0 0,0 0,0 0,0 0 18
P. Tomb 2018 0,0 0,0 0,0 0,0 0,0 0 2
2020 | 52,6 13,1 1,0 | 95,0 6,9 10 19
2024 18,2 2,3 1,0 5,0 0,4 6 33
P. bacanmaiika | 2018 4.8 1,0 1,0 1,0 0,0 1 21

B mnepuon nabmogenuit ¢ 2016 mo 2018 rr. 3apaXeHHBIMH OKAa3aJHUCh HK3EMIUISIPHI
ykiaeiku u3 p. Toms (5 9k3.) B 2016 1. u ee nputoka p. bacanmaiika (1 sk3.) B 2018 r. B mpImax
HETOJIOBO3PENBIX 0c00ei TMUMHKY MeTalepkapuil He orMedeHsl. B mepuoa ¢ 2020 mo 2024 rr.
3apakeHHble pbIObI oTMeuyeHbl B pekax O0b u Tomb, mpuyeM Kak 3KCTEHCHBHOCTh, TaK W
WHTECHCUBHOCTh WHBA3HMU OBLIH BBIIIE, YEM B MPEABLAYIIHN MTEPUOT HAOIIOICHUS.

YcTaHOBIEHO, YTO YKJIEHKa BOCIPUUMYMBA K 3apaKEHUIO JIMYMHKAMHU OINHUCTOpPXHCA.
3aBUCHUMOCTH TIOKa3aTesiell 3apaXCHHOCTH C MAacCoW Tella M BO3pacTOM phIO HE BBISABIICHO,
HEIOJIOBO3pETIble 0COOM UMEIOT MEHBIIYIO 3apaKEHHOCTh, YEM ITOJIOBO3pPEIIbIE, BhISIBICHA ciialast
3aBUCHUMOCTb 3apaXKEHHOCTH OT pa3MEpOB YKJIEHKH, 3apakKCHHOCTb CaMIIOB U CaMOK HeE
pasnuyanach.

B Hammx ucciaenoBaHUSX MBI YKICHKHA HA 3apakK€HHOCTh TPEMAaTO/aMH, BIIEPBEHIC B
2016 rony ObuTH OOHAPYKEHBI METAIlEpPKApPUU Mapa3uTa PeIOOSIHBIX NTHI] Paracoenogonimus
ovatus. ITokazarenu 3apa’)k€HHOCTH B T'OJbl UCCIEIOBAaHUIN 3HAUUTENIBHO BapbupoBanu ot 0 1o
93,75% nipu MHTEHCUBHOCTU MHBA3MH OT 1 710 73 5K3. Ha 0cO0b. AHAIN3 3aPaKEHHOCTH YKJICHKU
MeTauepkapusiMu Paracoenogonimus ovatus 10Ka3al, 4TO 3apaKEHHOCTh PbIO 3aBUCHUT OT THIIA
OMOTOIa ¥ 3HAYUTEITHLHO BapbUPYET 10 roaam Habmoaenui (Tabnuma 2).

Tabmuma 2 — Iloka3arenu 3apakKeHHOCTH VYKJICHKH MeTanepkapusmu P. ovatus, 0OacceliH
Cpenneii O6u (2016-2024 rr.)

Bomoem TI'og |OU, % NMU, 3x3./0c00b Ho, Kon-Bo Bcero
9K3./0C00b | 3apaskeHHBIX
M M min | max M

P. O6n 2018 0,0 0,0 0,0 0,0 0,0 0 19
2021 92,3 6,3 3,0 | 23,0 5,8 12 13

2024 | 93,75 15,7 2,0 | 73,0 14,8 15 16
P. Tomb 2016 1,0 2,0 1,0 3,0 0,02 2 195
2017 0,0 0,0 0,0 0,0 0,0 0 18

2018 0,0 0,0 0,0 0,0 0,0 0 2

2020 | 31,6 8,0 1,0 | 17,0 2,5 6 19

2024 | 33,3 6,5 1,0 | 20,0 2,2 11 33

P. bacanmaiika| 2018 0,0 0,0 0,0 0,0 0,0 0 21
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Oo0cyxnenue

Jns Oacceitna Cpenneit OOM HaMHM yCT@HOBJIICHO, YTO yKJIEHKa — BUJ AKKJIMMaTH3aHT
BOCIIpMMMYMBA K 3apaxeHHto JuuMHKamu O. felineus. B mnpeaploynyx HCCIEIOBaHUSAX
MeTalepKapuy ONMCTOPXMCA B MBIIIIAX YKICHKH He 0OOHapyKeHbI [2]. 3apaKeHHOCTh YKJICHKU
metauepkapusimu O. felineus B HATUBHOM apealie 110 pa3HbIM JIaHHBIM 3HAYUTEIBHO BapbUpYeET.
Tak, B p. Cox (Gacceitn Jlnemnpa) ykielika Oblia cBoOonHa oT mMHBa3uM [3]. B BomoTokax xe
Kypckoii obnactu (pp. Ilcen u Ceiim, 6acceitn Jnenpa) DU cocrasnsina ot 6,0 % mo 14,3 % [8].

BoIcokas cTeneHb 3apa)K€HHOCTH YKJICHMKHM MeTaunepkapusmu P. ovatus OTMe4YeHa B p.
OO0p C HEKOTOPBIM POCTOM TOKasareneid. B mpuroke mepBoro mopsiuka TomMu oTMedaeTcs
3HAYUTEJIBHBIN POCT IMOKa3aTeei 3apa’keHHOCTH OT MOJHOTO OTCYTCTBHUS MapasuTa B phiOe B
2017 rony no 33 % B 2024. Panee naHHbBIN BUJ NTapa3uTa HE OTMEUAJICS Y YKICUKH [2].

3akJjoueHue
Takum o0pa3oM, ykIeika, OOBEKT IIOOUTEIBCKOTO JIOBA, AKTHBHO BKIIOUWIACH B
MUPKYJSIIIUI0 oYara OMUCTOPX03a B HOBOM I HEe apease, a TaKkKe SBISICTCS 3HAYMTEIbHBIM
3BEHOM B TIepefaue WHBA3UU PHIOOSTHBIX NTHI], BBI3BAaHHBIX TpeMaTonoil Paracoenogonimus
ovatus.
HccnenoBanue BBITIOIHEHO B paMKaxX rOCYAapCTBEHHOTO 3aJaHus MUHUCTEPCTBA HAYKH
1 BbIciiero oopasoBanus Poccuiickoit @enepanun (mpoekt Ne FSWM-2020-0019).
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HEPBBIE CBEJEHUSI O PUTOIVIAHKTOHE 1 9KOJOT' MYECKOM
COCTOAHHUHA BOJOEMOB OOIIT «CTAPO3AT'OPOJHBIN» (I'. OMCK)

O.I1. Basicenoga', M.A. Kocmenko?
L20mcknit rocynapcTBeHHbII arpapHbIil yauepcuteT uMenn I1.A. Cronsinuaa, OMCK,
Poccus
olga52@bk.ru, ma.kostenko2101@omgau.org

AnHoranus. Jlerom 2024 r. mpoBeneHBI NMEpPBbIE HCCICAOBaHHUS (DUTOIIAHKTOHA BOJOEMOB
OOIIT «Crapo3zaropoansiit» (r. OMCK), OINpeAelieHbl BUJIOBOM COCTaB, TaKCOHOMMYECKas
CTPYKTYypa, YMCIIEHHOCTh M Ouomacca (PUTOIUIAHKTOHA, KJacc KadecTBa Boj. K Hacrosmemy
BpPEMEHH B (PUTOIJIAHKTOHE BOJAOEMOB HaiiieHO 68 BUAOBBIX U BHYTPUBHIOBBIX TakcOHOB (BBT)
BOJIOPOCIICH, BKJIIOYass TAKCOHOMUYECKUI paHr BUJA, OTHOCAIIMXCS K 6 oTaenam, 8 kiaccam, 22
nopsiakaM, 33  cemeiictBaM. DUTOMIAHKTOH BOJOEMOB HUMEET JHATOMOBO-XJIOPO(UTHBIN
xapakrtep. BumoBoi coctaB (pUTOIIIaHKTOHA BOJAOEMOB MMEET HU3KUH YPOBEHB CXOJCTBA, UTO
OOBSCHSICTCS CYNIECTBEHHBIMHU PA3MUYUSIMU THAPOJIOTUYECKUX XAPAKTEPUCTUK U YPOBHS
aHTponoreHHoW Harpy3ku. O6mive (GUTOMIAHKTOHA B BOJOEMAaxX JAOCTATOYHO Bbicokoe. OOImas
YHUCIIEHHOCTh (DUTOIUIAHKTOHA CYIIECTBEHHO BO3PAacTaeT OT HIOHS K WIONIO, BapbUpys B
npeaenax 0,70-3,93 ™MiH Ki1./1, OCHOBHas MO YWUCIECHHOCTH (OPMHUPYETCS 3a CUeT
MEJIKOKJICTOYHBIX BHJIOB IMAHOMIPOKAPUOT U 3eJIEHBIX Bogopocieil. B popmupoBanue 6uomaccsl
(GuTOMIAHKTOHA OCHOBHOM BKJIAJ] BHOCSIT 3€JIeHbIe M KPUNITOPHUTOBBIE BOJAOPOCIH, €€ JUHAMHKA
B BOJIOEMAax UMeEET CHEeIM(PUIECCKIE OTINYUS, OOYCIOBICHHBIE TOMUHUPOBAHUEM PA3IIUIHBIX TIO
pasMepaM KJIETOK BHIOB, M Konebnercs B mpenenax 0,33-1,83 r/m’. B cpaBHeHMU ¢ ApyrUMH
MNpPECHBIMH BOJOEMAMH U O3€PaMH, PACIOJIOKEHHBIMU Ha TeppuTOopuu I. OMcCKa, BOAOEMBI
OOIIT  «Crapo3aropoJHbIii»  XapaKTEepH3YIOTCSA  HEOOraThiIM  BHUJIOBBIM  COCTaBOM
(GUTOMIAHKTOHA, HO OTIMYAIOTCS 00Jiee BHICOKMM Ka4eCTBOM BOJ], KOTOPBIA BapbUPYETCS OT 2
KJIacca BOJ «4YUCTas» 10 3 Kiacca «yJAOBIETBOPUTEIBHON YACTOTHI.

KiaroueBble ciaoBa: (UTOIUIAHKTOH; BHJIOBOW COCTaB, TAaKCOHOMHYECKas CTPYKTYpa,
sKoJioruyeckoe cocrosaaue, Bogoemol, OOIIT «Ctapo3aropoassliiiy, . OMCK.

FIRST INFORMATION ABOUT PHYTOPLANKTON AND THE ECOLOGICAL
STATE OF WATER BODIES OF THE PROTECTED AREA «STAROZAGORODNY>»
(OMSK)

O.P. Bazhenova, M.A. Kostenko

Summary. In the summer of 2024, the first studies of phytoplankton in the water bodies of the
«Starozagorodny» protected area (Omsk) were conducted, the species composition, taxonomic
structure, abundance and biomass of phytoplankton, and water quality class were determined. To
date, 68 species and intraspecific taxa (SIT) of algae have been found in the phytoplankton of the
water bodies, including the taxonomic rank of the species, belonging to 6 divisions, 8 classes, 22
orders, and 33 families. The phytoplankton of the water bodies is of a diatom-chlorophyte nature.
The species composition of the phytoplankton of the reservoirs has a low level of similarity,
which is explained by significant differences in hydrological characteristics and the level of
anthropogenic load. The abundance of phytoplankton in the water bodies is quite high. The total
number of phytoplankton increases significantly from June to July, varying within 0,70-3,93
million cells/l, the main share of the number is formed by small-celled species of
cyanoprokaryotes and green algae. Green and cryptophyte algae make the main contribution to
the formation of phytoplankton biomass, its dynamics in water bodies has specific differences
due to the dominance of species of different cell sizes, and fluctuates within 0,33—1,83 g/m°. In
comparison with other fresh water bodies and lakes located on the territory of Omsk, the water
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bodies of the «Starozagorodny» protected area are characterized by a poor species composition
of phytoplankton, but are distinguished by higher water quality, which varies from water class 2
«clean» to class 3 «satisfactory purity».

Keywords: phytoplankton; species composition, taxonomic structure, ecological state, water
bodies, protected area «Starozagorodny», Omsk.

Ocob6o oxpansembie mnpupoanbie Tepputopun (OOIIT) — 00BEKTHI MHOTO-
(YHKIMOHATIBHOTO Ha3HAYCHUs, MX POJIb B (HOPMUPOBAHMM KOMQPOPTHOM TOPOJCKOW Cpeibl
OUEHb BBICOKA U TPOSBISETCS B Pa3WYHBIX cdepax TOPOACKONW Cpelbl — apXUTEKTYpHO-
rpagoCTPOUTENIBHOM, 3KOHOMHUYECKOM, COLMAIBbHOW M, KOHEYHO, JKOJOrHueckou. M3yuenue
sKoJiornueckoro coctossHusi ropoiackux OOIIT crmocoOCTBYyeT MOBBHIIMICHUIO WX 3HAYCHHS B
dbopMupoBaHur KOMGOPTHOW Cpellbl B COBPEMEHHBIX YCIOBHUSX CTPEMHUTEIBHON ypOaHU3aluu
[8].

Cpenu paznooOpasznbix ropojackux OOIIT nambonbpiiee 3HadeHHE IIsi GOPMUPOBAHUS
KOM(pOPTHOI Ccpelbl UMEIOT T€, YTO BKJIIOYAIOT BOJHBIE OOBEKTHI, 3HAUUTEIBHON YacThIO UX
OmoreHo30B sBisieTcs (puTorutankToH [4]. 3a cdeT CBOEH YyBCTBUTEIBHOCTH K U3MEHEHUSM
OKpyXarome cpenbl (UTOINIAHKTOH CIY>KUT XOPOUIMM HMHIMKATOpPOM KadecTBa BOJbI U
IKOJIOTHYECKOTO COCTOSIHHSI BOJHBIX 00BEKTOB [ 1].

[IpupoaHbIii peKpealMOHHBIN KOMIUIEKC PETMOHAIBHOTO 3HaYeHUs «CTapo3aropoIHbIN
6bu1 obpazoBan B 2021 r. mo pemenuto IlpaButenscTBa OMckoil obnactu. OH HaxOAMTCS B
neHTpe ropoaa OMcKka B OKPY)KCHHH ypOaHW3UPOBAHHBIX TEPPUTOPHMA C PA3TUYHOU CTETICHBIO
3acTpoiku. KoMiuiekc akTUBHO MOCEUIAETCS KUTESIMHA TOPO/Ia U, B CBSI3U C 3TUM, UCIIBITHIBACT
3HAYUTENIbHYIO aHTPOIOTeHHYI0 Harpy3ky. Ha Teppuropun komiuiekca pacrojioKeHO [Ba
BOJIOEMa, OTIMYAIOMIMXCS JAPYyr OT JApyra 1Mo psSay THAPOIOro-MOp(dhoIorudeckux
XapaKTEePUCTUK, B TEpPBYIO ouepenr — pasmepamu. [Lmomanb mepBoro (mamsee — OOJBIIOTO)
BojloeMa oOkoiio | rekrapa, Broporo (maiee — wmanoro) — 0,3 rekrapa. HccinenoBanue
dburormmankroHa BogoeMoB OOIIT «Crapo3aropoaHsiii» paHee HE MPOBOAMIOCH.

Lean ucciaenoBaHus — MPOBECTU OLIEHKY 3KOJIOTHYECKOT0 cocTosiHus BojgoeMoB OOIIT
«CTap0o3aropoIHbIi» MO MOKAa3aTeIsIM pa3BUTHsI (PUTOIUIAHKTOHA.

MarepuaJjbl 1 METOIBI

Marepuanamu ISl WCCIEAOBAaHUS  TOCITYKUIM  pe3ynbTarel  oOpabotku 20
KOJIMYECTBEHHBIX U 4 Ka4E€CTBEHHBIX MPOO (PUTOTUTAHKTOHA, OTOOpaHHbIe 7 uroHs U 8 urois 2024
r. [IpoObI pUTOMIIAHKTOHA OTOMpPATK 3a4epIIbIBAHUEM M3 TIOBEPXHOCTHOTO ¢J10s BObI (0—20 cm),
dbukcupoBamu (GopMaTuHOM C 100aBICHHEM pacTBopa JIOross, KOHIICHTPAIUIO IPOBOIUIIH
ocaZoyHbIM MeTonoM. OOpaboTka mpoO Bedach OOLIEIPUHATHIMH THAPOOHOIOTMYECKUMHU
Merogamu [1; 9]. Iloacder KiIETOK BOIOPOCIEH MPOBOAMIIA B JABYX MOBTOPHOCTSIX B CUETHOM
kamepe ['opsieBa Ha cBeToBoM Mukpockone Euler Professor 770T. O6beM KIIETOK ONpenessiiu
METOJIOM TE€OMETPHUYECKOro IMOA00Ms, NpupaBHHUBas (OpPMY KIETKHM K COOTBETCTBYIOLIUM
reomeTpuueckuM ¢urypam [6]. ns cpaBHEHUS BHJIOBOTO COCTaBa (PUTOIUIAHKTOHA BOJOEMOB
WCIIONB30BaIM  MHACKC  diopuctuyeckoro  cxonacrtBa  YekanoBckoro-Cepencena  [10].
TakCOHOMUYECKUI CIIHCOK BOJOPOCIIEH COCTaBJIEH C YYETOM COBPEMEHHBIX CHCTEMATHUYECKHX
npeoOpazoBanmii [11].

Pe3yabTaThl

K Hactosmemy BpemMeHM B  cocTaBe (QuromanktoHa BojgoemoB  OOIIT
«Ctapo3aropoHplity UASHTU(GHUIIMPOBAaHO 68 BHAOBBIX W BHYTPUBHAOBBIX TakcoHOB (BBT)
BOJIOpOCTICH paHTOM HIDKE poza, u3 6 otraenos, B ToM uucie: Cyanoprokaryota — 8 (11,8 %),
Euglenophyta — 7 (10,3 %), Cryptophyta — 3 (4,4 %), Bacillariophyta — 14 (20,6 %), Chlorophyta
—31 (45,6 %), Charophyta — 5 BBT (7,4 %).

Haubonpmee BumoBoe OorarctBo aemoHcTpupyeT otnen Chlorophyta 3emensix
Bogopocieir (Chlorophyta), cpeau Hux Hamboyiee pa3HOOOpPA3HO MPEICTABICHBI CEMEHCTBA
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Selenastraceae (6 BBT) u Scenedesmaceae (5 BBT). 3amerHyro 700 B BHI0BOE OOTaTCTBO
BHOCSIT U JIMaTOMOBBIE BOJOPOCIIH, OTHOCAIUECS K 11 cemelicTBaM, HO MpeACTaBICHHbBIE MEHEE
pa3HO00pa3HO, MOCKOJBKY CEMENWCTBa BKIIIOUAIOT, B OCHOBHOM, 10 1 BBT. OcTanbHbie OTACITBI
BOJIOPOCIICH XapaKTePU3YIOTCSI HEBBICOKMM BHJIOBBIM OoraTcTBoM. [lo TakCOHOMHUYECKOU
ctpykrype ¢uromnankton BomoeMoB OOIIT «Crapo3aroponHbiii» WMEET IHAaTOMOBO-
XJIOPOQUTHBINA XapakTep.

HeoOxonuMo OTMETHTH, YTO TOPOJACKHE BOJOEMBI YacTO CIIYKAaT MCTOYHUKOM PEAKUX
BUJIOB BOJOpOCIIEH, HarpuMep, B (PUTOTIAHKTOHE OOJIBIIIOTO BOJ0eMa OBLI HAMIEH HOBBIN st
peruoHa BUJ 1eCMUIUEBBIX Bogopociend Cosmarium subarctoum (Lagerh.) Racib.

Nunexc YekaHoBckoro-CepeHceHa MEXIy BHJIOBBIM COCTaBOM  (PUTOILIAHKTOHA
BoJI0eMOB cocTaBiisieT 0,49, 4TO CBHAETENBCTBYET O HU3KOM YpOBHE cXOJcTBa. CIOKHBIIAACS
CUTyallusi OOBSCHSETCS CYIIECTBEHHBIMU PA3IHUUsIMUA THAPOJOTHUYECKUX XapPaKTEPUCTUK
BOJIOEMOB — pa3MepoB, IIyOuHb, Gopmbl u mp. Kpome TOro, Ha BOIOEMBI OKa3bIBAETCS
AHTPOIIOTE€HHAs Harpy3Ka pa3Hoil creneHu. Manblit BojoeM 6osiee JOCTYIEH /Il IOCCICHHS U B
HEM OOHUTAalOT BOJOIUIABAIONIME NTHIBI, KOTOPBIX YACTO MMOAKAPMIIMBAIOT MOCETUTEINH.
Hanpotus, BepxHuii 00JBIION BOJOEM OKPY)KEH 3HAUYUTEIBHBIMHU 3apOCISIMHU BBICIICH BOJHOM
pPacTUTEIBLHOCTH, TPEACTABICHHBIMA, B OCHOBHOM, TPOCTHUKOM (Phragmites australis (Cav.)
Trin. ex Steud.) u porozom (Typha latifolia L.), a neTom ero akBaTopus MOKpbITa psickoii (Lemna
L. sp.).

OOunue (GUTOINIAHKTOHA B BOJOEMax JOCTaTOYHO BbICOkoe. OOmas 4YHCIECHHOCTh
(GUTOMIAHKTOHA CYIIECTBEHHO BO3PACTaeT OT MIOHS K MIONIO B 00OMX BOJOEMax, a AMHAMMKA
OMOMacchl B MaJOM BOJIOEME MMEET CHelUpUIecKUue OTIIMYUS U3-32 JOMUHUPOBAHUS B Pa3HbIC
CpPOKH 0TOOpA pa3IMYHBIX MO pazMepaM KpUNTOPUTOBBIX BOJOpOCIei (Taou. 1, 2).

Tabmuma 1. YucnenHoctr u Owomacca QuromiankToHa Oombiioro Bogoema OOIIT
«Ctapo3aropoiHplii», HIOHb—HUI0JIb 2024 T.

OO11ast YUCIEHHOCTbD, Obimas Guomacca, /v’
Homep cTaninn MJIH KJL/JI
15020)515) HHOJIb HNIOHb HUHOJIb
1 0,84 10,50 0,09 2,15
2 0,20 1,44 0,15 1,29
3 0,82 3,93 0,49 3,55
4 1,32 1,74 0,24 0,83
5 0,34 2,03 0,68 1,33
B cpenneM o BogoeMy 0,70+0,38 3,93+2,63 0,33+0,21 1,83+0,82

Tabmuma 2. YwumcneHHocts W Ouomacca ¢uTOIUIaHKTOHa Majoro Bomoema OOIIT
«CTapo3aropoHsplii», HIOHb—HUI0JIb 2024 T.

Obmas =mcIeHHOCTS, O6uras 6uomacca, r/m’
Howmep crannuu MJTH KI1./11
HIOHb HIOJTh HIOHB HIOJTh
1 0,75 2,17 1,23 0,20
2 0,37 1,72 0,44 0,95
3 0,90 2,30 0,96 0,80
4 1,02 4,31 0,51 0,39
5 1,12 4,17 3,41 0,97
B cpenneM 1o BojoeMy 0,83+0,22 2,93+1,04 1,31+0,84 0,66+0,29

B Gonbpmiom Bogoeme OCHOBHasI JTOJISI YHCJICHHOCTH (PUTOIUIAHKTOHA (OPMHPYETCS 3a
CUET MENKOKJIETOYHBIX BHJOB LuaHONpokapuoT (Aphanocapsa holsatica (Lemm.) Cronb. et
Komarek, Anabaena Bory ex Born. et Flah. sp.) m 3emeHbix Bomopocinel (BHABI POJIOB
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Monoraphidium Kom. Legn., Schroederia Lemm., Coenocystis Korsh. u ap.). buomaccy
(UTOIUIAaHKTOHA 3/1€Ch B 3HAYMTEIBHON 00pa3yroT kKpunroMmoHansl (otaen Cryptophyta), momns
KOTOpbIX coctaBisier 30,99-66,17 % oOmeit Ouomaccel. Ilo mokazaremto Omomacchl
(UTOIUIAHKTOHA B HIOHE BOJa B OOJBIIOM BOJOEME OTHOCHTCS K YHCTBIM BOJaM, B HIOJE —
BOJIaM YIOBJIETBOPUTEIILHOM YHCTOTHI.

B ¢dopmupoBannn YHCICHHOCTH (DUTOIUIAHKTOHA MAJIOTO BOJOEMa OCHOBHYIO pOJIb
UTPalOT 3ejeHbie Bojopociu (Monoraphidium komarkovae Nyg., Scenedesmus grahneisii
(Heyn.) Fott). OcHoBHas yacTe OGMoMacchl (PUTOIJIAHKTOHA B HMIOHE (pOpPMHpOBANacCh Takke 3a
CUET 3eJICHBIX BOJOPOCICH W KPYIMHOKJIETOYHBIX KPUNTOPHUTOBBIX (Cryptomonas marssonii
Skuja) Bomopocrnel, Hemalyr MO0 BHOCHIM W JHATOMOBBIE BOAOPOCHH (HAa OTACIHHBIX
craniusax 1o 44,17 %). B urone 3HaunTenbHBIM BKiIAL B (OpMUpOBaHHE OMOMAcCChl BHOCHIIU
TaKXke KpUunTo(UTOBBIE BOAOPOCIHU (Ha OTAENbHBIX CTaHIuUsAX 10 51,53 % obuieit Omomaccsl), HO
JOMUHUpYIOIIasi B 3To Bpemsi kpuntomoHana Comma caudata (Geitler) Hill umeer Goinee
Menkue kietku, dyeM C. marssonii, 1o3TOMy Ouomacca (PUTOIUIAHKTOHA CHH3WJIACh IO
cpaBHeHMIO ¢ WioHeM. [To mokazaTenmo Onomacchl (PUTOIIAHKTOHA BOJA B MajloM BOJOEME B
UIOHE OTHOCHUTCS K BOJIaM Y/IOBJIETBOPUTEILHONW YHCTOTHI, B MIOJIE — K YHCTHIM BOJAM.

Oobcy:xxnenne

OUTOIIAHKTOH TOPOJACKHX BOJoeMOB OMCKa, B TOM 4YHCJE, PACHOJOKEHHBIX Ha
tepputopun OOIIT, perynsapHo msydancs B TedeHue nocieanux jer XXI Beka [2-5; 7]. Ilo
CPaBHEHMIO C JPYTMMHU MPECHBIMU BOJOEMaMU M o3epaMu r. OMcKa (UTOIJIAHKTOH BOJIOEMOB
OOIIT «Crapo3aropoausiit» oTnudaeTcst Oojiee OeAHBIM BHIOBBIM cocTaBoM. Hampumep, B
cocraBe ¢urormnankroHa BogoeMa OOIIT «IItnubs raBanb» HaiigeHo 384 BBT [4], Heckoabko
HUKe BUJ0BOe OorarcTBo (urorutankroHa ozep Yepemosoro (216 BBT), Moxosoro (168 BBT)
u Bogoema [TIKuO um. 30-netuss BJIKCM (129 BBT) [7].

Takconomuueckas crpykrypa ¢urtomaankroHa BogoeMoB OOIIT «Crapo3aropoaHslii»
OTJINYAeTCs OT (PUTOIUIAHKTOHA JPYIMX IMPECHBIX TOPOACKUX BomoeMoB Owmcka [2-5; 7]
MEHBIIIUM Y4aCTHEM B €ro (pOPMUPOBAHUH LIUAHOIIPOKAPHOT.

XoTsl KJlacC KadecTBa BOJ HCCIIEOBAHHBIX BOJOEMOB JIOBOJBHO BBICOKHH, Clenyer
OTMETHTb, YTO 3HAUUTEIBHOE OOMJIME B COCTaBe (PMTOIUIAHKTOHA KPUIITOMOHAJ, SIBIISIOIINXCS,
KaK U npoune uTodaaresusiTel, MHIUKATOPAMU MOBBIIIEHHOTO 3arpsi3HEHUs] BOJHBIX 00bEKTOB
OpraHMYECKUMHU BellecTBaMU [4], CBUAETENBCTBYET O HapaCTaHWU B BOAOEMAaX 3TOr0 ONACHOIO
BU/JIA 3aTPSA3HEHMUS.

[lo cpaBHenuto ¢ napyruMud TmpecHbIMH o3epamMu T. Owmcka BomoeMbl OOIIT
«CTap0o3aropoHblii» OTIMYaOTCs 0ojiee BBICOKUM KaueCTBOM BOJ. Tak MO JAaHHBIM MOCIIETHUX
uccieoBaHui Boja B o3epax YepenoBoM u Kpyrimom oTHocuTes K 4 Kiaccy «3arps3HEHHas,
pa3psaay «CHIBHO 3arpsi3HEHHas [S].

3akiloueHue

K  Hacrosmemy BpemeHm B  cocTaBe ¢urommanktoHa BogoemoB  OOIIT
«Crapo3zaropoHslii» HaiaeHo 68 BBT Bomopocneil, BKIo4as TaKCOHOMHYECKMHM paHI BUAA,
OTHOCAIIUXCA K 6 oTnenam, 8 kiaccaM, 22 nopsakam, 33 cemeiictBam. GUTOMIIAHKTOH BOJOEMOB
UMEET JMAaTOMOBO-XJIOpPO(HUTHBIN xapakTep. TakcoHOMHUYECKas CTPYKTypa (HUTOIUIAHKTOHA
OTIIMYAeTCs OT TaKOBOM JPYrux o3ep U BoJoeMOB I. OMCKa MEHBIIMM YYacTHEM B €€
(GhopMUPOBAHUN ITUAHOTIPOKAPHOT.

BumoBoii coctaB guTOmIaHKTOHa OOCIIEIOBAHHBIX BOJOEMOB HMMEET HHM3KH YPOBECHB
CXOJICTBA, YTO OOBSCHSETCS CYIICCTBEHHBIMU PA3IUYUSIMHU TUIPOJIOTHUECKUX XAPAKTEPUCTUK U
YPOBHS aHTPONOTEHHON HAarpy3KH.

B cpaBHeHuU C ApyrMMH TpPECHBIMH O3€paMU U BOJOEMaMHU, PACIIOIOKEHHBIMU Ha
tepputopun T. Omcka, Bogoembl OOIIT «Crtapo3aropomHsiiiy XapaKTepHU3yIOTCS HEOOraThIM
BUJIOBBIM COCTaBOM, HO OTJIHYAIOTCA OOJee BBICOKUM KAadeCTBOM BOJ — OT YHUCTOW MO
YIIOBJIETBOPUTEILHO YUCTOU BOIBI.
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JlanpHEHIMEe MCCIeIOBAaHUS 3TUX BOJOEMOB YTOUHST MX SKOJOTUYECKOE COCTOSIHHE
Ka4ecTBO BOJ, a TaKK€ MOTYT paCIIUPUTh CHHCOK HICHTU(UIMPOBAHHBIX B HEM BHUJOB
BOJIOPOCJIEH, BKJTIOYash HAXOAKUA HOBBIX J1sl pernoHa BBT.
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OIIEHKA DKOJIOITMYECKOI'O COCTOSIHUS U SKOCUCTEMHBIX YCJIYT
POCCHUHUCKOI'O YYACTKA TPAHCITPAHUYHOM PEKHM UPTBIII B KOHTEKCTE
YCTOMYUBOI'O PA3ZBUTHUSA

O.11. basxcenosa, B.B. Kocmeposa
Omckuii rocynapcTBeHHbIN arpapHblil yausepcureT uMm. I1. A. Ctonsinuna, OMCK,
Poccus,
olga52@bk.ru, vv.kosterova@omgau.org

AnHotanus. [IpoBeneHa omeHka coaepkaHusi U 00bEMOB IKOCHCTEMHBIX YCIYT POCCHUKCKOTO
y4acTKa TpaHCTpaHWYHOU peku VpThil. Y CTaHOBJIEHO, YTO peKka OKa3bIBaET YETHIPE KaTeropuu
IKOCHCTeMHBIX ycayr mo knaccupukammu OOH: pecypcoobecrneunBaroniye, peryiupyoiime,
NONJEP)KUBAIOIIME W KyJIbTypHble. bonpmiolt  moTeHumuan  pa3BUTHS M3 4HCla
pecypcoodeceunBaomMX yCIyr UMEIT J00bYa phIObI, OCYIIECTBICHHE TPY30IEPEBO30K M
TEHETUYECKUE PECYPChI, 00ECIIEUNBAOIINE TOIEP)KaHre OMOPa3HO00pa3Hsi IKOCUCTEMBI PEKH.
3HAYUTENBHBIN BKIAJ B OOIIYIO DKOJIOTMYECKYIO IEHHOCTH BOIHBIX PECYpCOB PEKH BHOCST
perynupyioomue U HOAJNCPKUBAIOIIME  SKOCHUCTEMHBIE  YCIyrd, Haubojiee  MOJIHO
00OCHOBBIBAIOIINE  SKOJOTHYECKHA TMOAXOJ B MPUPOAOIONB30BaHMU. Kak HUCTOYHUK
KYJIBTYPHBIX 3KOCHCTEMHBIX Yyciyr MpThiml Takke HMeeT BBICOKMN TOTEHIMAl pa3BUTHUSA,
KOTOPBIII MOKET OBITh 3HAUMTENBHO pacmmpeH. K HacrosieMmMy BpeMEHH Ha POCCHHCKOM
y4acTKe TPaHCTPaHUYHOU peku VPTHIII CI0XKIIACh COBOKYMTHOCTh HETATUBHBIX 3KOJIOTUYECKUX
npodJieM — COXpaHSIONIeeCs] COCTOSHUE aHTPOMOTEHHOTO JKOJOTUYECKOTO HAMPSHKEHUS €ro
9KOCUCTEMBI, UCUepIIaHNe OTEHIIMaIa B CIOJIb30BaHUN HEKOTOPBIX PECYpPcO0OecedrBatOINX
DKOCUCTEMHBIX YyCIYyr, CHIKEHUE BOAHOCTM peku B paiioHe TI. Omcka. C yyerom
BBIIIECKA3aHHOTO  IIOCTaHOBKAa Bompoca O Imepedpocke dYactu cToka MpTeima B
HOCHTPAJIbHOA3UATCKUC PCTHOHBI, BHOBbL BO3HHUKIIAd B IOCICAHCC BpEMA, IMPOTHBOPCUYUT
9KOCUCTEMHOMY MOAXOAY M KOHLEMIMH YCTOWYMBOTO pa3BUTHS B 1enoM. llpenmonaraemas
Hepe6p0c1<a HETraTUBHBIM 06pa30M OTPAa3UTCA Ha BBITIOJTHEHU U TaKuX BaKHEUIINX
9KOCUCTEMHBIX ycayr HWpThia, Kak peryaupyrolue U MOJAEpKUBAIONINe, KOTOpble He
YUYUTBIBAOTCA B BOAOMOJB30BAHHUHU, HO UMCIOT OTPOMHYIO 3KOJIOTHUYCCKYIO U 3KOHOMHYCCKYIO
LEHHOCTb.

KiroueBble c10Ba: yCTOMYMBOE Pa3BUTHUE, SKOCUCTEMHBIC YCIYTH, IKOJIOTUYECKOE COCTOSIHHE,
pexa UpThIi, pocCUCKUI y4aCTOK.

ASSESSMENT OF THE ECOLOGICAL STATE AND ECOSYSTEM SERVICES OF
THE RUSSIAN SECTION OF THE TRANSBOUNDARY RIVER IRTYSH IN THE
CONTEXT OF SUSTAINABLE DEVELOPMENT

O.P. Bazhenova, V.V. Kosterova

Summary. The content and volumes of ecosystem services of the Russian section of the
transboundary Irtysh River have been assessed. It has been established that the river provides
four categories of ecosystem services according to the UN classification: resource-providing,
regulating, supporting and cultural. Among the resource-providing services, fishing, cargo
transportation and genetic resources that ensure the maintenance of the biodiversity of the river
ecosystem have great development potential. Regulating and supporting ecosystem services
make a significant contribution to the overall ecological value of the river's water resources,
which most fully justify the ecological approach to nature management. As a source of cultural
ecosystem services, the Irtysh also has high development potential, which can be significantly
expanded. To date, a set of negative environmental problems has developed on the Russian
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section of the transboundary Irtysh River - the persistent state of anthropogenic environmental
stress on its ecosystem, the depletion of the potential for the use of some resource-providing
ecosystem services, and a decrease in the river's water content in the Omsk area. In view of the
above, the question of transferring part of the Irtysh flow to the Central Asian regions, which has
recently arisen again, contradicts the ecosystem approach and the concept of sustainable
development as a whole. The proposed transfer will have a negative impact on the performance
of such important ecosystem services of the Irtysh as regulating and supporting ones, which are
not taken into account in water use, but have enormous ecological and economic value.
Keywords: sustainable development, ecosystem services, ecological state, Irtysh River, Russian
section.

Tpancrpannunas pexa Wpteim — camblii kpynHbIi nputok O0H, B OGacceliHe KOTOPOTO
pacnofiokeHbl Tpu rocynapctBa — Kuraid, Kazaxcran u Poccusi. Peka siBiisieTcss BaXKHBIM BOJHBIM
pecypcoM aiisi oOecrieueHus HaceleHUsl MHUTHEBOM BOJOW W MMEET HauOOJbIliee 3HAUCHUE B
COIMAIBHOM, HAKOHOMHMYECKOH, TMPOMBIIIJICHHOW, HHEPreTUYECKOM W UPPUTALMOHHON
NesTeabHOCTH 3TuX crpaH [27]. Poccuiickas uacte Oacceiina MpTblma sBIseTCS KPYNHBIM
UHAYCTPUAJIbHO-arPapHBIM KOMIUJIEKCOM C BBICOKMM YPOBHEM OCBOEHHOCTH, Pa3BUTBIMU
OTpaciIsIMM MaTepUaIbHOTO MPOU3BOJICTBA, HAYYHO-TEXHHUUYECKUM TOTEHIIUAIOM, HATHYHUEM
MaTepHaTbHO-CHIPhEBOM 0a3bl. DKoJIorMYecKass o0cTtaHOBKa B OacceiiHax pek OO0b m UpThim
XapaKkTepu3yeTcs Kak KpailHe HampsbkeHHas [23, 24]. Poccuiickuii ywactox Mptslima
OXBAaTBIBACT €T0 CPEe/IHEE U HUKHEE TEUCHHE U SABIISETCS 3aMbIKAIOLINM, IMEHHO 3/1eCh Hanbouee
MIOJIHO TIPOSIBIISIIOTCS BCE AaHTPOIIOT€HHBIE BO3/IEHCTBHUSI, OKa3bIBAEMbIE HA SKOCUCTEMY PEKH.

[To oueHkam BeAylIMX CIEHHUAIUCTOB B 00JACTH BOJHBIX PECYpPCOB MHPOBAsi CUTYyallUs
neduuTa IpecHoi Boabl Oim3ka k kpusucy [12, 13]. OnpenensromuM moao)eHueM A0KIaaa
«O1eHKa 5SKOCHCTEM Ha TIOpore ThICAYENETUs» ObUIO OTYETIMBOE MperyNpexIeHue:
«YenmoBeueckas ACSITEILHOCTh OKA3bIBACT TAKYIO HATPY3KY Ha MPUPOAHBIE QYHKIIUK 3EMIIH, YTO
CIIOCOOHOCTh 3KOCHUCTEM IIJIaHEThl MOAJEPKUBATh OyAylIue IOKOJIEHHS HE MOXKeT Oosee
BOCIIPUHUMATBHCST KaK JAaHHOCTH» [28]. B CBsi3M ¢ 3TUM, OIIEHKA 3KOJIOTMYECKOTO COCTOSIHUS,
o0bemMa U KayecTBa SKOCUCTEMHBIX YCIYT, MPEJOCTaBISEMbIX BOJHBIMU OOBEKTAMU, SIBISIETCS
BECHbMA AKTYAJILHOU.

Bompoc oOmeHKH COBpPEMEHHOrO COCTOSIHMSI M TEpPCHEKTUB  XO3SHCTBEHHOTO
UCTIONIb30BAaHUSI TAaKUX KPYIMHBIX BOJHBIX OOBEKTOB Kak peka MpTeim, HE00X0auMo
paccMmaTpuBath C IByX MO3ULIUH.

[lepBas mo3uius — OLEHKA 3KOJIOTMYECKOTO COCTOSHHS PEKU. 3/1€Ch BaXXHO MPUMEHUTH
COBpEMEHHbIE U OOIIECTIPU3HAHHBIE KPUTEPHUH, UCIOJIb3yeMble B THIPOIKOJIOTUU. [ OLleHKH
HKOJIOTHYECKOTO COCTOSHUS BOJHBIX 00BbEKTOB B POCCHU MPUMEHSIOT B OCHOBHOM TOKAa3aTeNu
I[TIK (mpenenbHO MOMYCTUMBIX KOHIIGHTpAILM) pPa3IMYHBIX 3arpsI3HSIONIUX BEHIECTB,
KOHCTAaTUPysd B OOJBIIMHCTBE CIy4aeB KPaTHOCTh WX MPEBBIIMICHUS. DTOT MOAXO] UMEET
CYyILIECTBEHHbIE HEJOCTAaTKH, AaBHO M MOAPOOHO OCBEIIEHHbIE B HaydyHOH nuteparype. Kax
M3BECTHO, CUCTEMAa MOHUTOPHUHIA 3arpsi3HEHUsi BOJoeMOB, ocHoBaHHas Ha [IJIK, He naer
HAay4YHON OCHOBBI JUIsi OOBEKTHBHOM OIIEHKM KayecTBa BOJ M HKOJIOTHYECKOTO COCTOSHUS
BOJHBIX O0BEKTOB B 11eJI0OM. boJee afiekBaTHO ATOT BOMPOC PEMIAETCS C MOMOIIBIO Pa3IMYHBIX
METOJIOB OWOMHJMKAIIMH, I03TOMY OCOOYI0 3HAYMMOCTh NPHUOOpeTaeT HEOOXOAUMOCTh
MPOBEJICHUS HE TOJIHKO XHMHUYECKOT0, HO M CHCTEMHOT0 OMOJOTHYECKOTO MOHHMTOPHHTA PEKU
NpThim.

BuOMOHHTOPHHT, OCHOBaHHBI HA OIICHKE COCTOSIHHSI THUAPOOHMOIIEHO30B, CIIArarolInX
9KOCHUCTEMY BOJHOTO OOBEKTa, JaeT Hambojiee 0OBEKTUBHOE MPEACTABICHUE O €r0 COCTOSTHHUH.
Haubonee gacto mpu 3TOM HCHOJB3YIOTCS MOKA3aTeNN Pa3BUTHS (DUTOTIIAHKTOHA, SBIISIOMIETOCS
OCHOBHBIM TPOAYLIEHTOM OPraHMYeCKOro BEIECTBA U BaXXKHBIM (DakTOpoM (HOpPMHPOBAHUS
KauecTBa BOJBI B KPYIHBIX PAaBHUHHBIX PEKax, TakKuX Kak VpTeimn. SBssiICch TEpBBIM 3BEHOM
Tpo(uueckoil 1ienu BOAHBIX IKOCUCTEM, (PUTOIJIAHKTOH OBICTPO pearupyer Ha MPOUCXOASIIUE B
HUX MU3MEHEHUS, YTO MO3BOJISIET OLICHUTh SKOJIOTUYECKOE COCTOSIHHE BOAHOTO OOBEKTa B IEJIOM
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[1]. B cBs3u ¢ MHTEHCHBHBIM OCBOCHHMEM APKTHKH, HCCIIeIOBaHUs (uUTOIUIaHKTOHA MpThIima
NPEICTaBISIIOT B HACTOsIIEe BpeMs OCOObIM MHTEpec, a BBICOKMH YPOBEHb aHTPOIOT€HHOTO
BO3/JICICTBUSL B OacceilHe peKu OCTPO CTAaBUT BONPOC 00 OMNPENEIICHUHU COCTOSHUS €€
HKOCHCTEMBI Ha BCEM IIPOTSKEHUU POCCUMCKOTrO y4acTKa.

Bropas mosunus — olieHKa cocTaBa, COAEpX aHUS U O00bEMOB SKOCHUCTEMHBIX YCIYT,
OKa3bIBAEMBIX BOJHBIM OOBEKTOM. DKOCHUCTEMHBIE YCIYTH — OCHOBA YCTOWYHMBOIO Pa3BUTHSL,
Oyara, KOTOpbIE JIIOJU MOJIY4alOT OT MPUPOIbI, OHU SIBISIOTCS HEOTHEMJIEMBIM MEXaHHU3MOM
JOCTIDKEHUST ycToiuuBoro passutus [28]. OmiyTuMmele Onara BKIIOYAIOT B ce0s MOCTaBKY
pa3IMYHBIX PECYPCOB, B MEPBYIO OUEpEb — MPECHOM BOAbL. MeHee sBHbIE, HA MEPBBIA B3TJIAL,
Onara MOJIEp>KUBAIOT KOJIOTHYECKOe paBHOBecue Omocdepsl M 000ramarpT Hamy KyJIbTypy.
O4eBHIHO, YTO HHTEHCHUBHOCTb U OOBEMBI pPa3IMYHBIX YyCIyr OYIOyT 3aBHCETh OT THIIA
HKOCHUCTEMbI U CTETEHU aHTPOIOI€HHOro Bo3JeicTBUA Ha Hee. OnHaKo Bce (DYHKIIMOHAIbHBIC
9KOCUCTEMBI BKJIIOYAIOT 3TU CYHIECTBEHHBIE KOMIIOHEHTHI, KOTOPbIE MOTYT OBITh BOCIPUHSTHI
KaK «IPUPOJHBIA KamuTa» Wi 0a30BbIC aKTUBBI, 00ECIIEUUBAIOIINE «ITOTOK» 3KOCHCTEMHBIX
yenyr. Ecnu Takue akTuBbl OyAyT HCYEpIIaHbl, CIOCOOHOCTh 3KOCHUCTEM MPEAOCTABIATh YCIyTH
TaKXKE€ YMEHBIIUTCS. DKOCHUCTEMHBIE YCIYI'M JIeKAaT B OCHOBE HAIIEro OJaroCOCTOSIHUA, U
MOATOMY MX IIEHHOCTh YpPE3BbIYANHO BeIUKa [25].

B pamkax KoHLENIMU YCTOMYMBOIO PA3BUTUSA SKOCUCTEMHBIM NOAXOJ B OTHOLUEHHH
yIpaBiIeHUs] BOAHBIMU pecypcamMu MMeeT ocoboe 3HaueHue. KoHIenuus 3KOCUCTEMHBIX YCIyT
IpeiaraéT HOBOE BHUJICHHE CBA3M MEXAY COLUAIBHO-3KOHOMUYECKMMH U TPUPOIAHBIMU
9KOCUCTEMaMH, Mpejiaras KOMIUIEKCHYIO OCHOBY JJIsl OIpejaeseHusl Oosiee MIMPOKOTo CIHCKa
BBITO/, CBSI3aHHBIX C BOJAHBIMU pecypcamu [26].

Bospacraromee Bo3aeiicTBHE JAEATEILHOCTH YEIOBEKa U IJI00AbHbIE W3MEHEHUS
KIIUMaTa TPUBEIH K 3HAYUTEIBHBIM KolieOaHusiM cToka Mpreimma ¢ konia XX Beka, 4To
MPEJICTaBISIET CYHIECTBEHHYIO YIpo3y JUlsl o0ecriedeHts BOJION HACelIeHUs] U SKOHOMHKHU CTpaH-
nonb3oBareneid. Crnpoc Ha Boay B OacceifHe MpThima OBICTPO pacTeT, 4TO NPUBOIUT K
npobiieMaM B €€  pacHpelelieHHd  MeXAy  CTpaHaMHU-TIOJb30BaTeIsIMH,  OKa3bIBaeT
TPaHCTPAHUYHOE BO3JCHCTBHE HA OKPYXAIOUIYI0 Cpely M MOAJAEPKAHHUE DSKOJOTMYECKOU
0€30MacHOCTH.

Ienp wucciaenoBaHuss — OLEHUTH DSKOJOTMYECKOE COCTOSIHUE M COAEpKaHHE
SKOCUCTEMHBIX YCIYI POCCHICKOrO y4dacTKa TPAHCTPAaHUYHOW peku HMpThill B KOHTEKCTE
YCTOMUYUBOI'O pa3BUTHS.

MarepuaJjbl 1 METOABI
[Ipu HanvcaHuu CTaThbM UCMOIB30BAIN JAHHBIE U3 OTKPBITHIX HHTEPHET-UCTOUYHHUKOB [11,
14-16, 20-22] u peueH3upyeMbIX xypHasIoB. Kiaccudukayst 3KOCUCTEMHBIX yCIYT IPUBEICHA
cornacHo Jlokmaay OOH Millennium Ecosystem Assessment [28].

Pe3yabTaThl

PaccMOoTpuM ~ COBpEMEHHOE  COCTOSHHE  DKOCHCTEMBI  POCCHMCKOIO  ydacTka
TpaHCTpaHUYHOU peku MpThIll, OCHOBaHHOE Ha MOKA3aTeNAX Pa3BUTHS (PUTOIUIAHKTOHA

@UTOMIAHKTOH pOCCHiicKoro ydactka WpThima, 0COOEHHO €ro CpeaHero Te4eHHs,
M3y4dalicd HAMU CUCTEMATHYECKH ¢ KOHI@a XX Beka W mo Hactosiuiee BpeMms. [lo pesyiapTraram
3TUX UCCIENIOBaHUM OBLT yCTAHOBJIEH O3BTPO(HBIA CTAaTyc CpeIHEro TeUeHHs pPEeKH H
AHTPONOTEHHOE JKOJIOTMYECKOe HAMpSHIKEHHE C 3JIEMEHTaMU aHTPOMOTEHHOTO 3BTPOPUPOBAHUS
ero skocucremsl [3—6]. OUTOMIAHKTOH HMKHETO TeueHHs VpTela u3ydaiucs HEpEryssipHO,
OCHOBHBIC JIMTEpPaTypHbIE CBEICHUS OTHOCATCA KO BTOopoil mojoBuHe XX Beka [10]. Ilo
pe3yabTaTaM HallMX MCcleNoBaHUN (uTomIaHkToHa HIbKkHero Mpreima obmiee BumoBoe
0oraTcTBO MO CpaBHEHHMIO C NaHHBIMU 1968—1970 rr. octanoch Ha TPEKHEM YPOBHE, HO B
TaKCOHOMMUYECKON CTPYKType€ OTMEUYEHbl 3HAYUTEIIbHbIE N3MEHEHUs, CBUIECTEIBCTBYIOIIME O
pacnpocTpaHEeHUH Mpollecca aHTPOMOTEHHOTO ABTPO(UPOBAHUS HA HIDKHEE TEUEHHE PEKU U
BO3pAacTaHUHU 3arpsiI3HEHUS €r0 BOJ, OPraHNYeCKUMU BelecTBaMu [7, 8].
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Takum o00pa3oM, IKOCHUCTEMA POCCHMCKOTO ydacTKa TpaHCTpaHUYHOW peku MpThim
HaXOJUTCSd B COCTOSIHUM AHTPOMOTEHHOTO SKOJOTUYECKOr0 HANpsKEHUs C 3JIEMEHTaMU
AQHTPOIIOTEHHOTO 3BTPOGUPOBAHUA, YTO TpeOyeT o0co0Oro BHUMAHUA TP TNPUHATHU
XO3AMCTBEHHBIX PEILICHUMN.

Jlamee paccMOTpUM  COCTaB, COJAEp)KaHME U OOBEMBI OSKOCHUCTEMHBIX  YCIYT,
IIPENOCTABIAEMbIX peKOW VpPTHII HA MPOTSKEHUU €€ POCCUICKOro ydacrka. [[ns ux aHamusa
ObUTM  WCTONB30BaHBl 4 OCHOBHBIC  Kareropuu w3  kinaccupukaruu  OOH:
pecypcoobecneunBarone, peryiupyolnue, oAepKUBAIOIINE U KyIbTypHBIE [28].

Pexa HpThin mpenocTaBiseT BCe yKa3aHHBIE BHIbI KOCHCTEMHBIX yciuyr [9, 18]. U3
YHuclia pecypcooOecrednBaoOnInX YCIyr VIPTHIT SBISETCS HUCTOYHHUKOM TEXHUYECKOW W
MUTHEBOM BOJBI, PHIOBI, TEHETHYECKHMX PECYpPCOB, PEYHOro TMecka M TpaBUs, a Takke
UCIIOJIb3YETCSI UIsl OCYLIECTBIIEHUS TPY30IIEPEBO30K. B X03541CTBEHHOM OTHOLIEHUH IPUOPUTET
UMEIOT 3a00p BOABI W J0OBIUA TEeCKa, 00BbEMBI ATHUX YCIYr TOCTENEeHHO pacTtyT. B 2022 r.
Bos103a00p u3 Upteima B nenom poctur 19% ot obmero 3abopa Boxasl u3 Oacceiina Kapckoro
mopst [11, 14], UpTeim sBAsSETCS €IWHCTBEHHBIM HCTOYHHUKOM BOJOCHAOKEHHUS KPYITHOTO
MPOMBINICHHOTO IIeHTpa I'. OMcka U oOecreunBaeT BOJOW 0Oojiee MONYMHIJUITMOHA CENbCKHUX
)kutesneit oomactu. @aktuyeckuii 00beM 3a00pa MPECHON BOJBI U3 BOJHBIX 00BbEKTOB B OMCKOM
obmactu B 2022 r. coctaBun 213,35 miH M’, B TOM umcie U3 MOBEPXHOCTHBIX BOJ (Cpeau
KOTOPBIX OCHOBHBIM siBIsteTcs p. Mpteimn) — 206,17 maa M>. 3a natunernuit nepuon (2018-2022
IT.) o0muii oObeM 3abopa MpecHOM BOAbI M3 IMOBEPXHOCTHBIX BOJHBIX OOBEKTOB pPErvoHa
yBemuuwics Ha 0,37 % 3a cuer mesrenbHocTH AO «OmckBonokanam» [15]. 3a6op Boabl u3
Uptsima B TromeHckoit o6nactu B 2022 r. coctapun 48,19 Min M>/roz 1 1o cpasHenuio ¢ 2021
I. Takke yBenuuuics Ha 1,48 mmn M>/rox [16].

Oocyxnenue

B pesynbrare coueranusi BO3pacTaromieil 1eSTeIbHOCTH YelIOBEeKa U TNT00ATbHBIX U3MEHEHHIA
KJIMMaTa BoaHOCTh MpTthiia B mpegenax OMcKoil 06acTi B MOCHIEAHUE TOJIbI YMEHBIAETCS, YTO
BBI3BAJIO yIpO3Y MCTOLIEHUS BOJHBIX PECYPCOB U IIPUBEIIO K pAAY AEHCTBUI HAa TOCYIapCTBEHHOM U
PETHOHAIBHOM YPOBHSIX — CTpOUTENbcTBO KpacHoropckoro ruapoysna Hike I. OMcKa, BBEICHUE
000pOTHOT0 BOJJOCHAOKEHUSI Ha TIPOMBIIIIICHHBIX MIPEANPUATUSIX U TIP.

3amacel ecka, Kak B CpeIHEM, TaK M B HUXKHEM TeueHuu VpThiia BechbMa 3HAYUTENbHBI,
OombIIasi 4acTh pa3BEJaHHBIX MECTOPOXKICHHI CBS3aHA C COBPEMEHHBIMU AJUTFOBUATHHBIMU
OTJIOKEHUsIMU pyciia MpTeima u ero moitMeHHON Teppackl. OO0BbEeMbI J00BIUM MEeCKa TTOCTOSTHHO
pacTyT, peryisipHO Pa3BeIbIBAIOTCS HOBBIE MECTOPOXKIEHHS, UX MPUPOCT IMPEBBIINIACT YPOBHH
rooBoi 100br9r. OCOOEHHO MHTEHCHUBHO UJIET NO0ObIYA Mecka Ha TeppuTopun OMCKOM 001acTH,
00BeMbl 106brau gocturiy 151 miaH 769 Thic. M°, ocBauBaercs Gosee 40% 3amacoB meckos. B
TroMeHCKO# 061acTH 00BEMBI 10OBIUM TIeCKa 3HAUMTENBHO HIKe (0Komo 10 MaH M°), HO 6asa
CTPOUTENILHOTO CBIPbS TAK)KE Pa3BUBAETCS ONEpeXaroIMMU Temnamiu [15, 16].

Kak wu3BecTHO, m00bIYa Mecka B PYCIOBOM YacTH pEeK HUMEET psJ HEraTUBHBIX
NOCJEACTBUM JJI1 BOJHOM 3KOCHCTEMBI [2], BBI3BIBAsi, B TOM YHWCIIE, MaJCHUE YPOBHS BOJIBI B
peke, MO3TOMY HCIIOJIb30BATh JITaHHYIO 3KOCHCTEMHYIO YCIYIy CIIEyeT BECbMa OCTOPOKHO,
MPUMEHSISI KOMITICHCAITMOHHBIE MEPOTIPUSTHS.

VYuuThIBas yCTaHOBHBIIMECS BBICOKHE 00beMbl N00ObluM mecka u3 Mpteima u yrposy
UCTOIIEHUS €r0 BOJHBIX PECypPCOB, CUMUTAEM, UYTO MOTEHIHAN 3TUX PECypcoOoOecreunBaONINX
YCIIYT K HACTOSILIEMY BPEMEHU MCUEpIIaH.

PecypcooOecnieunBaromasi yciyra B 4yacTu JoObIYM pbIObl U3 MpThimia umeer O60ibIIon
MOTEHIIMAaJ, HO HE HCIIOJIb3yeTCsl B MOJHOM oO0beMe. OpraHrn30BaHHBIN PHIOHBIN MPOMBICEN Ha
Uptbime cnabo pas3sur, uM ocBauBaercst oT 10 mo 23% romoBoil mpoaykuumu pouiObl. Jlns
pelieHus 3Toil mpobieMbl HEOOXOAUMBI JOMOJHUTENbHBIE YCUIIMS MO OpPraHu3alud PhIOHOTO
npombiciia, 0oppba ¢ OpaKOHBEPCKHM JIOBOM pPBIOBI, NPOBEACHHE HAYYHBIX HCCIEIOBAHHMA
COBPEMEHHOTO COCTOSIHUSI phIOHBIX 3aracoB UpTemma [15, 17].
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I'enetnveckue pecypcel Mprhimma BechbMa pa3HOOOpa3HbBl W 3HAUMTENBHBL. Dropa u
¢ayna Hpteima upe3BblyaiiHO Oorata, OCOOCHHO BBICOKOE BHMJOBOE OOTraTCTBO MpPHCYIIE
IUTAHKTOHHBIM ~ BOJAOPOCISIM.  ['eHeTHdeckre  pecypchl  00ecledyuBaloT  IMOAJep)KaHue
01opa3HO00pa3ns SKOCHUCTEMBl PEKM U MOTYT MCIIOJIB30BATbCS JJISl CENEKIMU U COXpPaHCHHS
pPeIKHX BHUIIOB PHIO.

Baxmwnas pecypcoobecnieunBaromniasi ycinyra MpThliina — OCyIIECTBICHUE TPYy30IEPEBO3OK.
["omoBoit Tpy30000pOT 110 peke B 2022 1. cOCTaBUI OKOJIO 3 MJIH T M MTOCTOSIHHO pactert [19, 22].
ITorenuman »3ToM pecypcHOM yciayru Mpreima oO4eHb BBICOK, HO B HAcTOAILIEE BpeMs
HEJIOMCIIOJIb3YETCS.

Perynupytomue skocucreMHble yciayrd MpTellna 3akiioyaroTcs B y4YacTUM DPEKU B
pEerylIupoBaHUM TJ100aNbHOTO W PETHOHAIBHOTO KJIMMAaTa, BBICOKOH CaMOOUYHIIAIOIIEH
CIOCOOHOCTH, COXpaHEHUU OMOPa3HOOOpa3us MyTeM IMepeHoca OMOMAacChl BHU3 10 TECUYEHUIO B
HU3KOIMPOYKTUBHBIE IKOCHCTEMbI BBHICOKMX HIMPOT. Camoouunmiaromas crnocodHocts Mpreima
OYCHb BBICOKA, OHAa 00ECIIeYMBAETCS BCEMU OMOLIEHO3aMU €r0 KOCHUCTEMBI, B OCOOCHHOCTH —
(GUTOMIAHKTOHOM, SIBJISIOLUIUMCS OCHOBHBIM MPOAYLIEHTOM OPraHUYECKOr0 BEIIECTBA U BaKHBIM
¢daxTopoM popmHpoBaHUs KauecTBa BoJ [9].

He menee BaxHBIN BUJ SKOCUCTEMHBIX YCIyT peKd MpThII — NOAIEPKUBAIOIINAE YCIYTH.
CymHoCTh HMX 3aKiIIoyaeTcs B TOM, 4YTO BOJAAa PEKHM BBICTYMACT KakK cpega OOWUTaHHA
TUAPOOMOHTOB U TMOJAJEPKUBACT >KU3HEAEATEIbHOCTh BUIOB, oOWMTaomux BOMu3M peku. Ha
poccuiickoM ydactke UpThiiia 00UTaeT MHOKECTBO BHJIOB PACTCHMIA, )KUBOTHBIX U MTHUII, TECHO
CBS3aHHBIX C PEKOM, 4aCTh KOTOPBIX BHECEHA B KpacHbIe KHUTH PETMOHOB.

Kak HCTOYHMK KyJbTYPHBIX SKOCHCTEMHBIX ycinyr MpTeim mnpexacraBiser coOoi
3CTETUYECKYIO LIEHHOCTh, MECTO ISl PEKPEALMH U MO3HABATEIbHOIO TypHU3Ma, ACSITEIbHOCTH B
00J1aCTH CIOpTa U peadMIINTAIMU 310POBbs. DTOT BUJ YCIIYT aKTUBHO Pa3BUBAETCS, HO YPOBEHb
€ro MHCHOJIb30BaHUsl SIBHO HEJOCTATOYEH. YUHUTHIBAs BBICOKMM NOTEHIMAJI PEKU B ITOM
OTHOLIEHMHM U YCTAHOBKY Ha Pa3BUTHE B CTpaHE BHYTPEHHETO TYpPHU3Ma, 3Ta 3KOCHUCTEMHAas
ycIIyra MOKET ObITh 3HAYUTEIBLHO pacIlipeHa.

Perynupytomue, noaaepKuparomue U KyJlIbTypPHbIE SKOCUCTEMHBIE YCIYyTH POCCUMCKOTO
yuactka peku Hpteim, HaubOosnee MOMHO OOOCHOBBIBAIOLINE JKOJOTUYECKUH MOAXOI B
IPUPOJONOIB30BAHUN, BHOCAT 3HAYMTEIBHBIM BKJIAX B OOIIYIO 3KOJOTHYECKYIO II€HHOCTb
BOJHBIX PECypcOB, HE YCTymas, a HHOI/Aa IMPEBOCXOJsS PEecypcoO0OEeCcreurBaOIUe YCIYTH.
OOmast olEeHKa YpOBHS pealM3allid MOTEHIMajda BCEr0 KOMIUIEKCa SKOCHCTEMHBIX YCIYT
POCCHICKOTO y4yacTKa TpaHCTpaHW4YHOW peku MpThim, HEecOMHEHHO, OyIeT crocoOCTBOBAaTh
HOBBIIIIEHUIO 3()(PEKTUBHOCTH YIPABICHUS MPOLIECCAMHU PETHOHAIBLHOTO PAa3BUTHSI.

3akiloueHue
Ha poccuiickom ydacTke TpaHCTpaHWUYHOW peku MpThIlI ClIOXKUIach COBOKYITHOCTD
HETaTUBHBIX OJKOJOTHYECKHX TPOOJIEeM — COCTOSSHHE aHTPOIMOTEHHOTO SKOJOTHYECKOTO

HAIpsDKEHUST €ro  HOKOCHCTEMbI, HCYEepllaHWe TMOTEHIHajda B  HCIOJb30BAaHUM  TaKUX
pecypcoobeceynBaronMX IKOCUCTEMHBIX YCIYT Kak 3a00p BOJBI M JOOBIYA MECKa, CHUKCHHE
BOJTHOCTU peku B paiioHe r. Omcka. C ydeToM BBINIECKa3aHHOTO MOCTAaHOBKA BOIpOCa O
nepedpocke 4dacTu cToka VpThilla B LEHTpaIbHOA3WATCKHUE PETHOHBI, BHOBH BO3HUKIIAS B
MoclieIHEE BpeMs, MPOTUBOPEYUT SKOCUCTEMHOMY IMOAXOAY W KOHIEMIMH YCTOHYHMBOIO
pa3Butus B 1enoMm. llpenmonmaraemas mepeOpocka, HECOMHEHHO, HETaTHBHBIM 00pa3oM
OTPa3WTCS Ha BBIMNOJHEHUMHM TaKUX BaXXHEHIIMX 5SKOCHUCTEMHBIX yciayr MWprTeima Kkak
PEryjimpyromuc u noaACpKMBarOIne, KOTOPLIC B LCJIOM HC YYHUTBHIBAIOTCA B BOAOIIOJIb30BAHUMU,
HO MUMEIOT OTPOMHYIO IKOJIOTUYECKYIO M SKOHOMHUYECKYIO IIEHHOCTb.

Cnucok Jureparypbl
1. AbakymoB, B.A. Dxonormueckue Momupukanuum U pa3BUTHE OHOLEHO30B / B.A.
AbakyMoB // Dkojoruueckre MOIU(DHUKAIMA W KPUTEPUU DKOJIOTHYECKOTO HOPMHPOBAHUS:
Tpyasl Mexaynap. cumnosuyma. JI., 1991. — C. 41-51.

21



2. AnpoxuH, A.C. DKOJOTHYECKUA PUCK pa3pabOTKH MEeCYaHOTO Kapbepa B pyciie peku /
A.C. AnnoxuH, A.A. Uemarun // Becthuk AI'TY. Cepust: Peionoe xo03siicTBo. — 2018, — Nod. —
C.7-16. DOI: 10.24143/2073-5529-2018-4-7-16

3. baxenosa, O.Il. ®urtonnankron Bepxnero um Cpennero Hprteima B YyCIOBHSX
3aperynupoBanHoro croka / O.I1. baxxenoBa. — Omck: M3a-so ®I'OY BIIO OMI'AY, 2005. —
248 c. ISBN 5-89764-193-75

4. baxenona, O.I1. OnieHKa MHOTOJIETHUX U3MEHEHUM 3KOCUCTEM BEPXHETO U CPEHETO
Uptbima mo mnokasarensm pasButus ¢uroruiankrona / O.II. baxenosa // Cubupckwuii
skosiornyeckuit xypHai. — 2006. — Ne 6. — C. 785-790.

5. baxenoBa, O.I1. MHoroneTHss cykueccust (PUTOIUTAHKTOHA CPEIHEr0 TEUEHUS PEKU
Hpteim (Omck, Poccunst) / O.I1. baxxenosa, S.W. I'ynbuenko // Ansromorus. — 2017. — Ne 27(1). —
C. 84-98.

6. baxenora, O.Il. Jlernnit ¢uronnmankron pexku Hpteim Ha yvactke r. IlaBiomap
(Pecmybnmuka Kazaxcran) — r. Omck (Poccuiickas ®eneparnus) / O.I1. baxenosa, H.H.
bapcykoga, SI.1. I'ynpuenko // BectHruk OMCKOTO TOCYIapCTBEHHOTO arpapHoro yH-ta. — 2017.
—Ne 3 (27). — C. 42-50.

7. baxenona, O.I1. CoBpeMeHHOE COCTOSHUE POCCHMCKOr0o ydacTka peku HpTeimn mo
nanHbiM Ouomonutopunra / O.I1. baxenoBa, H.H. BapcykoBa // DkocucTeMHble yCIyrd H
MEHEKMEHT MPHUPOAHBIX PECYpCOB: MaTepHalibl MEXIyHap. Hayd.-MpakT. KOHP. — TroMeHs:
Bextopbyk, 2020. — C. 25-28.

8. baxenona, O.I1. K Borpocy 00 oI1eHKe 3KOJIOTHIECKOTO COCTOSIHHS BOJAHBIX 00BEKTOB
Ha npumepe OO6b-Uptbimckoro Oacceiina / O.I1. baxxenosa, H.H. BapcykoBa // Dxonorust u
yIpaBieHUEe MNPUPOJONOIb30BaHNEM: COOpHUK Hayd. Tp. V Bcepocc. Hayd.-mpakT. KOH]. ¢
MexxayHap. ydactueM. Beim. 5. — Tomck: JluteparypHoe 6topo, 2022. — C. 10-12.

9. baxenora, O.I1. DxocuCTEeMHBIE YCIYyTH KPYIHBIX CHOMPCKUX peK (Ha mpumepe p.
Uptemm) / O.II. baxenosa, B.B. KoctepoBa // Hayunsiii BectHuk Smano-Henerkoro
aBTOHOMHOTO0 OKpyra. —2023. — Ne 2 (119). — C. 20-28. DOI:10.26110/ARCTIC.2023.119.2.002

10.BaneeBa, O.M1. ®uopa NIaHKTOHHBIX BOJOpPOCIEH HMXKHEro TteueHus Mpreima:
aBroped. nuc. ...kaHza. ouon. Hayk // D.1. Baneesa. — Ceepmnonck, 1975. — 18 c.

11.Bona Poccun. ®enepanbhbiii uHpopMmanuoHHbiii mopran. URL:  https:/xn--
90aafebcae8c0ast9d6d.xn--plai (mara oopamenus: 25.09.2024)

12. Nanunos-Jlanunban, B.M. 'moGansnas npoOnema aeduruta npecHoit Boas! / B.I.
Jannnos-/laamnbesH / Bek rmobanusarun. — 2008. — Ne 1. — C. 45-56.

13.Janunos-/lanuness, B.M.  BoxmHele  pecypcsl  MHpa M NEPCIEKTHBBI
BOZOXO03sicTBeHHOTO Komruiekca Poccum / B.M. Jlanwnos-anunesn. — M.: Tunorpadus
JIEBKO, UuctutyT ycroituuBoro pazsutus / LlenTp skonorndeckoit noautuku Poccun, 2009. —
88 c.

14. Joxnan «O cOCTOSHUU U MCIOJIb30BaHUM BOAHBIX pecypcoB Poccuiickoit denepaunn
B 2020 roay». — M.: PocBonpecypcel, HUA-IIpupona, 2022. — 510 c.

15.loknan 06 skojoruuyeckoi cutyaruu B Omckoit obmactu B 2022 romy. URL:
https://admomsk.ru/web/guest/city/environment (gata o6pamenus 15.09.2024).

16.loknan 06 skonornyeckoi curyanuu B TromeHckoit obnactu B 2022 romy. URL:
https://admtyumen.ru/ogv_ru/about/ecology/eco monitoring/more.htm?1d=12027277@cmsArtic
le (nara obpamenus 10.09.2024).

17.3aiiieB, B.®. Onenka cCOBpEMEHHOTO COCTOSHUS 3aITacOB BOAHBIX OMOPECYPCOB PEKH
Upteim Ha tepputopun OMCKON 005acTH M NMEpCHEKTHBBI MX Hcnoib3oBanus / B.®. aiines,
A.A. PocroBueB, JI.LA. IunosamoB, A.B. IlamenkoB, JI.C. IlpyceBuu // BecTHuk
pbiooxo3siictBeHHOM Hayku. — 2015. — T. 2. — Ne 4 (8). — C. 22-33.

18.KoctepoBa, B.B. DxocucreMHbie yciyru BOAHBIX 00beKTOB OMckoi obnactu / B.B.
Kocteposa, O.I1. baxxenoBa, A.M. Anam // DKoOJOTHsS U YNpaBICHUE MPHPOIONOIb30BAHUEM:
coopuuk Hayd. Tp. VI Bcepocc. Hayd.-ipakT. KOH]. ¢ MexayHap. ydyactueM. Boim. 6. — Tomck:
JluteparypHoe 610po, 2023. — C. 60-62.

22


https://%D0%B1%D0%B5%D1%80%D0%B5%D0%B3%D0%B4%D0%BE%D0%B1%D1%80%D1%8B%D1%85%D0%B4%D0%B5%D0%BB.%D1%80%D1%84/
https://%D0%B1%D0%B5%D1%80%D0%B5%D0%B3%D0%B4%D0%BE%D0%B1%D1%80%D1%8B%D1%85%D0%B4%D0%B5%D0%BB.%D1%80%D1%84/
https://admomsk.ru/web/guest/city/environment
https://admtyumen.ru/ogv_ru/about/ecology/eco_monitoring/more.htm?id=12027277@cmsArticle
https://admtyumen.ru/ogv_ru/about/ecology/eco_monitoring/more.htm?id=12027277@cmsArticle

19.«OMckuii pedyHol mopT» C Hayana HaBurauuu-2022 mepee3 13 Thic. TOHH
xkene300eToHHbIX  KoHCTpykmuii B XMAQO. URL: https://portnews.ru/news/332951 (mara
obparmenus 15.09.2024).

20.O¢unmansueiii noprain [IpasurenscrBa Omckoit o6mactu. URL: https://omskportal.ru
(mara obpamenus 15.09.2024).

21.0¢unmaneHplii TOpPTaX OpPraHOB TOCYAAPCTBEHHOHM Biactu TroMeHCKoil obnacTu.
URL: https://admtyumen.ru (nata obpamienus 15.09.2024).

22.0¢unmaneueiii  cadt [TAO  «OOb-Upthimickoe peyHoe mnapoxoactBo». URL:
https://oirp.ru/uslugi/gruzovye-perevozki (mata obpamenus 10.09.2024).

23.11y3anoB, A.B. CoBpeMeHHOE COCTOSHHE M JKoJormueckue mnpodiaemsl OOb-
UpTteimckoro 6acceitna / A.B. [1y3zanos, JI.M. beamarepusix, FO.1. Bunokypos, A.T. 3uHoBbeB,
B.B. Kupumnos, b.A. KpacuosipoBa, N.JI. Peiokuna, A.B. KoroBmmkos, A.B. Jpsuenko //
Boanoe xo3siictBo Poccun: mpo6iemsl, TexHomoruu, ynpasneaue. — 2017. — Ne 6. — C. 106—118.
DOI: 10.35567/1999-4508-2017-6-9

24.Pemetnsik, O.C. PernonanbHbie 0COOEHHOCTH BBICOKOTO YPOBHS 3arpsI3HEHHOCTH PEK
O06n-UpTeimckoro 6acceitna / O.C. Pemernsik, B.A. bpeisrano, JI.C. Kocmenko // Bona: xumus
u skonorust. —2013. — Ne 6. — C. 3-9.

25.Pozenbepr, A.I. K Bompocy ompeneneHuss 3KOCUCTEMHBIX YCIYT M TNPHPOIHOTO
karutana / A.I'. Pozenbepr // Camapckas Jlyka: mpoOjieMbl pEerMOHAIbHOW W TJIOOQIBHOU
skonorun. —2016. —T.25. —Ne 4. — C. 195-198.

26.YepHoBa, O.A. DKOCUCTEMHBIE YCIYI'H BOAHBIX OOBEKTOB B OOECIECYCHUU
ycroifuuBoro pa3sutus pernota / O.A. Yepnona // Pernononorus. — 2022. — T. 30. — Ne 3. — C.
586—601. DOI: 10.15507/2413-1407.120.030.202203.586-601

27.Krasnoyarova, B. International water development problems in the transboundary
Irtysh River basin: «new» solutions to old problems / B. Krasnoyarova, Y. Vinokurov, T.
Antyufeeva // IOP Conference Series: Earth and Environmental Science. IOP Publishing, 2019. —
Vol. 381. https://doi.org/10.1088/1755-1315/381/1/012049

28.Millennium Ecosystem Assessment, 2005. Ecosystems and Human Well-being:
Desertification  Synthesis. World Resources Institute, Washington, DC. URL:
https://sustainabledevelopment.un.org/content/documents/879ecosystems.pdf (date of access
21.09.2024).

VK 528.277:574.583(571.13)

3BIJIEHOBBIE BOJIOPOCJIN U3 IIJIAHKTOHA 3ATOHOB PEKH UPTHIII B
PAMOHE I OMCKA

O.I1. Baxcenosa', 0.0. Kpenu?, A.C. Iepeovix’
OMckuii rocy1apCTBEHHBIN arpapHblil YHUBEPCUTET
nmeau [1.A. Croneimmaa, OMck, Pocenst
olga52@bk.ru; oo.krents@mail.ru; as.pervykh2001@omgau.org

AnHoranus. [IpencraBiensl pe3yabTaThl UCCIEIOBAHNS BHIOBOIO COCTaBa U PaCIPOCTPAHCHHUS
IBIJICHOBBIX BOJOPOCIEH B INIAHKTOHE TPEX 3aTOHOB peku MpTsim B paiione r. Omcka B 2010—
2011 rr. m 2023 r. 3a BpeMs UCCIIeIOBaHUN HAWAECHO 77 BUIOBBIX M BHYTPUBUIOBBIX TAKCOHOB
(BBT) »9BrJICHOBBIX BOJOPOCHECH, BKIIOYash TAKCOHOMHUYECKHH paHT Buma. Haunbombmum
BHUJIOBBIM OorarcTBoM oTimuaercs pon Irachelomonas (50 BBT). HoBeimu miist Omckoro
[Ipuupreimes sBastorcss 20 TaKCOHOB 3BIJIEHOBBIX BOJOpOCHEld paHroM Huxke poaa. Ilo
reorpaduuecKOr TPUYPOUCHHOCTH OOJBITUHCTBO 3BIJICHU]T U3 3aTOHOB P. VIPTHIII OTHOCATCS K
KOCMOTIOJIUTaM, IO OTHOIICHWI0O K MUHepanu3anuu u pH BomHOHN cpeapl mMpeoOiagaroT
uaauddepentel. Hambompiiee 4MCIO WHAMKATOPHBIX BUIOB CAMPOOHOCTH OTHOCATCS K [3-
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Mme3ocanpobam. [Ipu 3aBepiieHnn cTpouTenbcTBa KpacHOropckoro ruipoysia BEICOKHI YpOBEHb
BUIOBOI'O 60I‘aTCTBa U 3HAYUTCILHOC YHUCJIO HOBBIX IUIA PETHOHA TAaKCOHOB 3BIJICHOBBIX
BOJIOPOCJICH, OOWTAIOMUX B 3aTOHAX, OyAyT CIOCOOCTBOBaTH TIOBBIIICHUIO Pa3HOOOpa3us
(bUTOIUTAaHKTOIIEHO3a PeKU VIPTHINI U MOAIEPIKAHHUIO MTPOIIECCOB CAMOOYHIIIEHUS €T0 BO/I.
KuroueBble ci10Ba: 3BrIICHOBBIE BOJOPOCIH, BUIOBOM cocTaB, 3aTOHBI, OMCK, peka MpThbiil.

EUGLENIC ALGAE FROM PLANKTON OF THE BACKWATERS OF THE IRTYSH
RIVER IN THE OMSK REGION

O.P. Bazhenova, O.0. Krents, A.S. Pervykh

Summary. The article presents the results of the study of the species composition and
distribution of euglenophytes in the plankton of three backwaters of the Irtysh River near Omsk
in 2010-2011 and 2023. During the study, 77 species and intraspecific taxa (SIT) of
euglenophytes were identified, including the taxonomic rank of the species. The genus
Trachelomonas has the greatest species richness (50 SIT). 20 taxa of euglenophytes of a rank
below the genus are new for the Omsk Irtysh region. In terms of geographical location, most
euglenids from the backwaters of the Irtysh River belong to cosmopolitans; indifferent species
prevail in relation to mineralization and pH of the aquatic environment. The largest number of
indicator species of saprobity belong to B-mesosaprobes. Upon completion of the construction of
the Krasnogorsk hydraulic unit, the high level of species richness and a significant number of
new taxa of euglenophytes living in the backwaters of the region will contribute to an increase in
the diversity of the phytoplankton community of the Irtysh River and the maintenance of self-
purification processes in its waters.

Keywords: euglenophyta, species composition, backwaters, Omsk, Irtysh River.

Teppuropuss OMCKON 00JIaCTH TIOJTHOCTHIO HAaXOJIUTCS B OacceiiHe CpeaHEro TEUCHHS
TPAaHCTPAaHUYHOM peku HpThim — riaaBHOM BOJHOM aprepued peruoHa. I3-3a MHTEHCHBHOIO
XO03MCTBEHHOI0 HCIIOJIb30BAaHUSI BOAHBIX PECYPCOB PEKH, OHA IOABEPraeTcs 3HAYUTEIBHOMY
AQHTPOIIOTEHHOMY BO3JIEHCTBHUIO, U3-32 YETO U3MEHSIOTCS THAPOJIOIHUECKUN, THAPOXUMHYECKUN
U THIPOOMOJIOTUYECKUN PEKUMBI U BO3HHKAIOT HEOJIaronpHUsTHbIE MOCIEACTBUS: OOMEJIeHHE,
CHIDKEHHME KauecTBa BOJI, 1e(UIIUT BOJHBIX PECYPCOB, YTHETCHHE THAPOOHOIICHO30B.

B nmocnennue rogsl ocTpoTa U HANPSKEHHOCTH Ae(UIINTAa BOAHBIX PECYPCOB B PETHOHE
MOCTOSTHHO HapactaeT. [ HMOpoJord OTMEYar0T CTA0WIBHBIA TpPEHJ CHIDKEHUS OCHOBHBIX
napaMeTpoB peku MpThIll U BOZHUKHOBEHHUE psiZia HEraTUBHBIX MPOOJIEM, BBI3BIBAIOIINX cOOU B
BOJIOTIOJIb30BAHUH U HANPSHKEHHOCTh B COLMANIBHOM cdepe.

Jlna pemieHus ykasaHHBIX TpoOieM Hmke r. Omcka ObUIO HAuyaTO CTPOUTEIHCTBO

KpacHoropckoro BOJIONOABEMHOTO THUAPOY3TIa, HEOOXOAMMOCTH KOTOpPOro oOO3HaueHa B
Bomnoit Ctparerun Poccun, mockonbky Omckasi 00J1acTh SIBISIETCS PETHOHOM C JeDHUIIMTOM
BOJHBIX pecypcoB [2].
CTpoUTENHCTBO Kpacnoropckoro TUAPOY3JIa  BBI3OBET W3MEHEHUS BOKHEHIIINX
THAPOJIOTUYECKUX NT0KA3aTeIe peK, IPEXk e BCET0, TOBBICUT YPOBEHb BOJIbI B peke Ha 1,5-2 M,
YTO HECOMHEHHO OKa)XET BO3JIEHCTBHE HA COCTOSHUE THIpoOMoIeH030B MpThia B paiioHe T.
Owmcka. B pe3ynbTaTe MOBBIMICHUST YPOBHS BOJBI B PEKE HBIHEIIHHE 3aTOHBI U OOWTAIONIUE B
HUX BOJOPOCIH CTaHYT UCTOUHUKOM (hOpMUPOBaHMS (PUTOIUIAHKTOHA BCEH PEKH.

DBIJICHOBBIC BOJOPOCIHN IIUPOKO PACHPOCTPaHEHBI B PA3IUYHBIX BOJHBIX OOBEKTaX IO
BCEMY MUPY U SIBIISIFOTCSI OTIIMYHBIMU MHAUKATOPAMU CAHUTAPHOTO COCTOSIHUS BOJHBIX OOBEKTOB
U TpPU3HAHHBIMUA TIOKA3aTEIsIMU TaKUX SBJICHUM, Kak 3arps3HEHUE BOJ] HETOKCUYECKUMHU
OPTraHUYECKUMHU BEIIECTBAMU M IBTpo(HpoBaHHE. DTO CBONCTBO HBIJIICHOBBIX BOJOPOCICH
IIMPOKO UCIOJIB3YETCS JJIs1 OLIEHKH KauecTBa IOBEPXHOCTHBIX BOJ cyllH [4].

Leab uccaenoBaHus — U3YYEHHUE BHJIOBOIO COCTABa M PACHpPOCTPAHEHUs IBIVIEHOBBIX
BOZIOpOCIIel B 3aToHax peku Mpthi B paiione r. OMcka.

24



MarepuaJjbl 1 METOIBI

CraTbst OCHOBaHa Ha pe3yibTaTax 00pa0OTKM KAaueCTBEHHBIX MPOO (PUTOIUIAHKTOHA M3
3aToHOB peku pThim B paiione ropoaa Omcka ¢ oktsopst 2010 mo Hos6ps 2011 rr. (26 ipo0) u
c anpens no okTs0ps 2023 r. (21 nmpoba). OT6op mpod Mpou3BOAKIH B TpeX 3aToHax MpThima B
patione . Omcka: Jlammouka (neBblit 6eper), y TenerenTpa u B mapke 3eJIeHbIi OCTPOB (ITpaBblit
Oeper). IlpoObl  ¢uTOIUIAHKTOHa OTOMpas  OaTOMETpOM MM  3a4YeplbIBaHUEM U3
MOBEPXHOCTHOTO CJI0si BOAbI, ¢ukcupoBanu 40% (opmarnHOM, KOHIIEHTPUPOBAIU OCAJT0YHBIM
meTooM. O6paboTKy MpoO MPOBOIMIHM OOMICTIPUHATHIMA B THAPOOUONIOTHH MeTodamu [3] Ha
cBeTOBbIX MuKpockomnax Mukmen-1 u Euler Professor 770T ¢ ucrnons3oBaHHeM COBPEMEHHBIX
OTEUYECTBEHHBIX M 3apyOeXKHBIX ompenenureneid. s yTOYHEHUS TaKCOHOMHYECKOM
MPUHAJJISKHOCTH M aKTyaJlbHOCTH BHUJIOBBIX Ha3BaHUU MCIIONB30BaIM 0a3y aHHBIX MHTEPHET-
pecypca AlgaeBase [6].

Pe3yabTaThl U X 00Cy:KIeHUE

3a BpeMs HCCIEIOBaHUW B IUIAHKTOHE 3aToHOB Mpteima B paiione 1. Omcka
oOHapyxkeHO 77 BHUAOBBIX W BHYTPHUBHIOBBIX TakcOoHOB (BBT) 5BrII€HOBBIX BOJOpPOCIEH,
BKJIIOYasi TaKCOHOMHMYECKHMM paHr BHJA, OTHOcsmmxcs K kiaccy Euglenophyceae, mopsinky
Euglenales, cemeiictBam Euglenaceae u Phacaceae, u neBsaru ponam: Trachelomonas Ehr. (50
BBT), Euglena Ehr. (14 BBT), Strombomonas Defl. (5 BBT), Phacus Duj. (2 BBT), Lepocinclis
Perty (2 BBT), Cryptoglena Ehr. (1 BBT), Euglenaformis Bennett et Triemer (1 BBT),
Euglenaria Karnkowska, Linton et Kwiatowski (1 BBT), Discoplastis Triemer (1 BBT).

HauGonpmmM BHIOBBIM OOrarcTBOM OTiIMUaeTcs poja 1rachelomonas, ipeAacTaBUTENN
KOTOPOT0 BCTpeyaroTcst BO Bcex Tpex 3aToHax Mpreima. Kak ykassiBaetr T.A. Cadonosa [4],
3TOT POJ UMEET HauOOJIbIIOE 3HAUEHHE B ABIJICHOBOU (hjiope pa3iIuyHbIX BOJOEMOB U BOJIOTOKOB
3amaguoit Cubupu. CamMbIM MHOTOYMCIICHHBIM M PaclpOCTPAHEHHBIM BUIOM 3TOTO PojJia B P.
Upteim siBasiercst Trachelomonas volvocina Ehr. [1]. Takke B 3aToHaX 4acTO BCTPEYAIOTCS
Jpyrue npeacTaBuTenu 3toro poga — I. intermedia Dang., T. oblonga Lemm., T. planctonica
Swir., a B 3aTone y Tenenentpa — 7. rotunda Swir.

Bropoe MecTto mo BHmOBOMY OOTraTrcTBY JBIIIEHH] B 3aTOHax MpThIia 3aHUMAET poA
Euglena, ero mpeacraBuTeNn Takke HalJIEHbI BO BCEX TpeX 3aToHaX. M3 MAeHTUPHUIIMPOBAHHBIX
BUJOB uarie Bcero Bcrpewarorcs E. viridis (O.F. Miill.) Ehr., neckonbko pexe — E. oblonga
Schmitz. JIpyrue npeacTaBUTEIN 3TOT0 poja BCTPEUAIOTCS CIIOPATUUYECKH, HanOObIIee BUI0BOE
00raTcTBO IBIIICHU STOTO POJIa XapaKTEPHO AJIS 3aTOHA MapKa 3eJeHBIA OCTPOB.

[IpencraButenu poxa Strombomonas Hambosee 4acTO BCTpPEUaloTCsd M TaK JKe, KaKk U
BUbI posa Euglena, HaiineHsl BO Bcex 3aToHaX, K HUM otHocsTcs S. fluviatilis (Lemm.) Defl., S.
praeliaris (Palmer) Defl., S. schauinslandii (Lemm.) Defl., oObraHBIC TSI SBIIICHOBOM (HIIOPHI
cpennero tedenuss Uprteima [1]. B 3arone Jlammouka B 2023 1. ObUTM HalJeHBI HOBBIC IS
Omckoro [IpuupThIibs TpenCcTaBUTENN 3TOTO poaa — S. acuminata_var. conspersa Unknown
authority u S. asymmetrica (Roll) Popova, BcTpedaromuecs e ITMHAYHO.

W3 ponma Phacus B 3aToHaX W3peaKa BCTpedaeTcss OOBIYHBIA IS DBTIICHOBOHM (Di1opbl
Wpteia Ph. limnophilus var. swirenkoi (Arnoldi) Jurdn, a B 3aToHe y 3eleHOro OCTpOBa
00Hapy>XeH HOBBIN JUIsl peTHOHA BUJ 3TOTO pona Ph. quinquemarginatus Jahn et Shawhan.

JIBa mpencraBurens poaa Lepocinclis — L. ovum (Ehr.) Lemm. var. ovum u L. fusiformis
var. podolica (Drezep.) Popova Takxe ObLTM HalJeHBI TOJBKO B 3aTOHE Yy 3€JIEHOTO OCTPOBA,
IpUYEM TOCIIETHUN SBISETCS] HOBBIM VISl pErHOHa.

OcraBmmecss 4eteipe pona odBrinenun (Cryptoglena, Euglenaformis, Euglenaria,
Discoplastis) copepxar 1m0 OJHOMY BHIYy, U3 HUX K HOBBIM JIJISi PETMOHA BUIAM OTHOCHUTCS
tonbko Cryptoglena skujae Marin et Melkonian, Haiinenssrii B 2023 r. B 3aToHe Jlammouka.

Bcero B mpoBeneHHBIX uHcchaeAoBaHUAX Obuto HadgeHo 20 HOBBIX i1t OMCKOTO
[IpuupTHIIIBES TAKCOHOB BIIICHOBBIX BOJOPOCIICH PAHTOM HIDKE POAa.

B cocraB 3BriIeHOBBIX BOAOPOCIEH, HACENSIOMMX 3aToHbl MpThimia, BxoasT
MPEJICTABUTENN PA3THYHBIX YKOJIOTUYECKUX TPYIIIL.
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I[To reorpadpuueckoMy pacIpOCTPAHCHUIO OOJBITMHCTBO  HMJICHTU(DHUITMIPOBAHHBIX
aBraeHu] (43% oT uucia TakCOHOB C M3BECTHBIM TreorpaMuecKuM pacipOCTPAaHEHUEM)
OTHOCHUTCSI K KOCMOIIOJIUTaM, BCTPEYAIOIIMMCS B BOJOEMax M BOJOTOKax BcexX HIMPOT. UyTh
MEHbIIIE TOJapKTUUYeCKUX BUIOB — 40% OT 4YMcCiIa TAaKCOHOB C H3BECTHBIM reorpauiyecKuM
pacnpocTpaHeHHeM, IOCKONIbKY Besl TeppuTopust Poccun pacnosioskeHa B 30HE FoJapKTHYECKOTO
napctBa. OcTanpHbIE 3BIICHUIBI OTHOCITCA K OOMTATENsIM LUPKyMOOpeaabHOH, OOopeabHOM,
MaJI€OTPONUYECKON U HEOTPOITUYECKOM 30H.

ITo oTHOmEeHUIO K pH BOAHBIX Macc OOJBIIMHCTBO HAalACHHBIX BUAOB 3BraeHu] (80% ot
YuCcIa TaKCOHOB C HM3BECTHOM anuao(puIbHOCTBIO) sABIstOTCS HHAM(GepeHTamu. OcTanbHbIC
TAKCOHbI C M3BECTHOM alUIOPMILHOCTBIO mpenacTaBieHbl ankamuduiamu (13 %) u
ankanubuontamu (7 %).

[To OTHOIIEHUIO K COJEHOCTH BOJABI Cpeld HACHTH(PHIHMPOBAHHBIX BHUIOB 3BIITICHOBBIX
BOJIOpOCIIel mMpeolnaialoT TUMUYHbIE OOMTATeNU MpPEeCHbIX BoA — uHAU(epeHts (69% ot
gucna BBT ¢ u3BecTHO# rano6HocTh0). Takxke HaleHBI MpeacTaBUTeNn Me30ranooos (19%),
onurorano6os (6%) u ranoduinos (6%).

Bunpl-uHIUKaTOPB TOM MM WHOW CTETEHU CallpOOHOCTH BOJBI U3 COCTaBa IBIIICHOBBIX
BOJIOpOCIel 3aTOHOB peku MpTeiml OoTHOCATCS K OOMTATeNsIM pa3iMyHBbIX 30H. BOJBIMIMHCTBO
aBriaeHu] (78% OT 4rciaa TAKCOHOB C M3BECTHOM CalpOOHOCTHIO) OTHOCATCS K -Me3ocanpobam,
TO €CTb IPEJICTABUTENISIM 30HbI CPEAHEN CTENEHH 3arpA3HEHHOCTH OPraHMYECKUMHU BEIIECTBAMM.

3akiroueHue

[Ipeobnamanme B cocTaBe HBIJICHOBBIX BOAOpOCHEH 3aTOHOB peku  MpThim
Ipe/ICTaBUTENEeH ONpeAeeHHBIX SKOJIOTHYECKUX TPYII — KOCMOIOJIUTOB, HHAU(D(EPEHTOB O
OTHOILIEHHUIO K MUHepanu3auuu u pH BoxHOM cpensl, B-Me30canpodaM — KOPPEKTHO OTpaXkaer
CIIOXKHBIIMECS B HUX YCJIOBHS. BbICOkoe BHI0BO€ OOrarcTBO 3BIVIEHOBBIX BOJOpOCIEH B
UCCJIEJIOBAaHHBIX 3aTOHAX OOYCJIOBJIEHO TEM, YTO 3[E€Ch CIOXKMUIMCH Hambosiee OnaronpusTHbIC
YCIIOBUSL JJIi MX BEreTalllM, TJIaBHOE W3 KOTOPHIX — 3aMEUICHHOE WJIM IOJHOE OTCYTCTBHE
TEYEHUSI.

[Ipn 3aBepuieHnn cTpouTenbCcTBa KpacHOropckoro THApPOY3/ia BBICOKHI YpPOBEHb
BUJIOBOr0 OorarcTBa M 3HAUMTENBHOE YHCIO HOBBIX JJIsI pPETHOHA TaKCOHOB 3BIJICHOBBIX
BOJIOPOCJICH, OOWTAIOMUX B 3aTOHAX, OyAyT CIOCOOCTBOBaTH TIOBBIIMICHUIO Pa3HOOOpa3us
¢uTommaHkToneHo3a peku VpThIT 1 moep KaHHIo MPOIIECCOB CAMOOYHUIIIEHHS €r0 BOI.
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TOKCHUYECKOE BJIMAHUE XPOMA HA MUKPOBOJOPOC/IA B PEYHOM U
JAEXJIOPUPOBAHHOMU BOJE

E.H. bakaeesa., U.B. Kosanenrxo
I'mapoxumuyeckuii UHCTUTYT, T. PocToB-Ha-Jlony, Poccusi,
rotaria@mail.ru, igor.igor.kovalenko@gmail.com

AnHoTanus. PaboTa nmocsieHa N3y4eHrI0 TOKCUYECKOTO BIIMSIHHSI XpOMa Ha MUKPOBOIOPOCITb
Chlorella vulgaris Beijer B Boge peku Jlon u aeximopupoBanHo# Boje. [Ipumenén Ouortect 1o
U3MEHEHUIO ONTUYECKOM INIOTHOCTH KYJIbTYpPbl MHMKPOBOIOPOCIH. BecHON uccinenoBaHbl
KOHIIEHTpauuu xpoma kpatusie 5, 10, 25, 50, 100 u 200 1K, nerom - 5, 10, 25 ITIJJK. Ilo
JaHHBIM ~ OMOTECTUPOBAaHUS TOKCHYHOCTh XpoMa C Tecr-o0sekToM C. vulgaris B
JIEXJOPUPOBAHHON W PEYHOM BOAE OTJIMYAJIAach. B JeXJOpUpPOBAHHON BOAE MOATBEPKICHO
YTHETAIOLIee TOKCUYECKOEe JEHCTBUE BCEX KOHLIEHTpAMi XpoMa Ha pocT xyopesuisl. [Ipossiena
oOpaTHasi 3aBUCUMOCTb 3HAYEHHH ONTHYECKOHN IIOTHOCTH XJIOPEJUIbl OT KOHIEHTPALlUU XpOMa.
B pedHoil BOJE TOKCHMYECKOE ACHCTBHE XpOMa MMEJIO MPOTHUBOIOJIOXKHYI HANpaBJICHHOCTH -
NPOSIBUJIOCH B BHUJIE CTUMYJIUPYIOIIETO JEHCTBUS HAa POCT XJIOpEJUIbl. TOKCMYHOCTH Xpoma B
JIOHCKOM BOJIE BBISIBJIEHA BO BCEX KOHIIEHTpamusx, kpome camor Hm3kou (5 TIJK). Yerkux
CE30HHBIX OTIIMYUN TOKCHYHOCTH HE OTMEUYEeHO. Takoe HeoObIuHOE IEHCTBUE XPOMA MOKET OBITh
CBS3aHO C €ro pa3Hoi OMOJOCTYHMHOCTHIO, 3aBUCSIIEH OT XHMHUYECKOTO COCTaBa BOJHOTO
o0BekTa, B yactHOCTH, OT pH cpeasl. Cnabomienounas Bona pexu JJoH u ero 0acceitHa CHIKaeT
TOKCUYHOCTH XpoMmMa. B CBS3M ¢ O3TUM MOATBEPXKIAeTCS HEOOXOOUMOCTh pa3paboTKU
pernonanbHbIx [1/IK.

KuioueBble ¢cj10Ba: TOKCUYHOCTH, OoTecTUpoBanue, xpom, Chlorella vulgaris, pexa [loH, Bona.

TOXIC EFFECT OF CHROMIUM ON MICROALGAE IN RIVER AND
DECHLORINATED WATER

E.N. Bakaeva., L.V. Kovalenko

Summary. The work is devoted to the study of the toxic effect of chromium on the microalgae
Chlorella vulgaris Beijer in the water of the Don River and dechlorinated water. A biotest was
used to change the optical density of the microalgae culture. In the spring, chromium
concentrations multiple of 5, 10, 25, 50, 100 and 200 MAC were studied, in the summer - 5, 10,
25 MAC. According to the biotesting data, the toxicity of chromium with the test object C.
vulgaris in dechlorinated and river water differed. In dechlorinated water, the inhibitory toxic
effect of all chromium concentrations on the growth of chlorella was confirmed. An inverse
relationship between the optical density of chlorella and the concentration of chromium was
demonstrated. In river water, the toxic effect of chromium had the opposite direction - it
manifested itself as a stimulating effect on the growth of chlorella. Chromium toxicity in Don
water was detected in all concentrations except the lowest (5 MAC). No clear seasonal
differences in toxicity were noted. Such unusual action of chromium may be related to its
different bioavailability, depending on the chemical composition of the water body, in particular,
on the pH of the environment. Weakly alkaline water of the Don River and its basin reduces the
toxicity of chromium. In this regard, the need to develop regional MACs is confirmed.
Keywords: toxicity, biotesting, chromium, Chlorella vulgaris, Don River, water.

3arps3HeHHEe  THApPOCEphl  TSDKENBIMH — METaUlaMH  MPEACTABISET  TTIOOAIBHYIO
3KOJIOTHYECKYIO YTpO3y, HECYIIYIO Bpell KaK BOJIHBIM 3KOCHUCTEMAaM, TaK M CaMOMY YEJIOBEKY.
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OCHOBHBIMH HCTOYHMKAMHU TIOCTYIJICHUS TIOJUIIOTAHTOB B BOJHBIE OOBEKTHI SIBISIOTCS
IPOMBIIIJICHHbIE U XO35ICTBEHHO-OBITOBBIE CTOYHBIE BOJBL. TsDKeNble METaUIbl, B TOM YHCIE U
XpOM, SIBJIIOTCSI OAHUMHU U3 CaMbIX PACHpPOCTPAHEHHBIX M OMACHBIX TOKCUKAHTOB, HETaTHMBHO
BIMSAIONMX Ha JKMBOE. BaXHO OTMETHTb, YTO TOKCHYHOCTH — JTO OHOJIOTHYecKas
XapaKTePUCTUKA, KOTOpas OIpeaeNsieTcss Mo J>KuBbIM oOBekTam [1]. B sxomormueckom
MOHHUTOPHHIE HCHOJB3YETCs] METOJ] OMOTECTHPOBAHUE - OIIEHKAa KAaueCTBA BOJABI MO OTBETHBIM
peakuusM BOAHBIX OPTaHU3MOB, SIBIISIFOIIMXCS TECT-00bEKTaMHU.

Ienp mnccaenoBaHHMsA: ONPENEIUTh U CPAaBHUTh TOKCHYECKOE BIMSHUE XpOMa Ha
MukpoBogopocib Chlorella vulgaris B pe4HONW W NEXJOPUPOBAHHOM BOIOMPOBOJHONW BOJE B
pa3HbIE CE30HBI.

XpoMm OOBIYHO TMPEOBIBACT B OPraHUYECKHX M HEOPraHWMYEeCKuX (Gopmax ¢ pazIndHON
OMOJIOTUYECKOM  JOCTYHHOCTBIO M CKOpPOCThIO mornomeHus. Cpend HEOpraHMYecKuX
MCTOYHUKOB HanboJjee pacrpocTpaHEHHBIMU (hOpMaMU XpoMa SIBIISIOTCSI MeTaJlInueckasi popma
(CrY), tpéxsanentras dpopma (Cr’*) u mectuBanentnas dpopma (Cré) [11].

[lectuBanentHsii XpoMm B 100 pa3 OGosiee TOKCHYEH, YeM TpeXBaJeHTHas opMa xpoma.
OTO CBA3aHO C TEM, YTO MIECTUBAJICHTHBI XpPOM — CHJIbHBIA OKHCIHUTEIb, CIIOCOOHBIH
BBICBOOOKJIaTh CBOOOHBIE PaJMKaIIbl, KOTOPhIE MOTYT OKa3bIBaTh KaHLIEPOT€HHOE BO3/IEHUCTBHE
Ha sxuBble Knetku [10]. Ioctymenme (Cr®) B OKpyXkalomylo cpely OCYIIECTBIAETCS B
pe3ynbTare MPOMBIIIICHHON EATEeIbHOCTH YeJIOBEKa: XPOMUPOBaHUE METAUTMUECKUX U3/IEIHil,
TyOJeHne KOXKH, POU3BOJICTBO KPACUTENEH /IS TEKCTUIBLHOM MPOMBINIJICHHOCTH | T. 1. [6].

XpoM B O0JIBIIOM KOJIMYECTBE HAXOAUTCS B THApPOchepe U MUTPUPYET B PEUHBIX BOJIAX CO
B3BECSIMU.

[Ipy MOBBIIIIEHHOM COJACpPKAaHUU XpoMmMa B BOJE Yy pbI0 HaOmomaroTcs oOpa3oBaHHE
OIyXOJiell M S3BEHHBIX OoJe3Hel, a Takke aedopmaius ckelera W BOCHAJICHHE TIABHUKOB.
Toxkcuueckoe nelcTBUE TSKEIOr0 METaIa Ha 300IJIAHKTOH MPOSIBIISIETCSA B YTHETEHUU MMUTAHUS,
HapyLEeHUH SYMOPHOTreHe3a U CHUKEHUH TI0JOBUTOCTH.

BaxHo Takke OTMETHTHh BIMSHME XpoMa Ha (UTOIUIaHKTOH. [lo/uTIOTaHT B HU3KHX
KOHIIGHTPALUAX BBICTYMAET KaK MHKPOAJIEMEHT, YCUJIMBAasl MpOIecChl OMOCHHTE3a U yCHIIMBas
MeTtabonuueckue peakuuu. OUTOTOKCHYHOCTH XpoMa MPOSBISETCS B XJIOPOTHYHOCTH,
OCIIM3HEHUHU TKaHEH, 3a1epKKe pOCTa U APYTUX SIBICHUSX [2].

XHMHU3M 3arps3HSIONIMX BEHIECTB 3aBUCUT OT THAPOXUMUYECKOTO COCTaBa BOJAOTOKOB. B
CBSI3M C ATUM IIPABOMEPHBIM SBJIIETCS CPAaBHEHUE TOKCUYHOCTH TSDKENBIX METAIOB B PEYHOMU
BOJIE C JEXJIOPUPOBAHHOW BOAOW. TOKCMYHOCTH XpoMa Oblja M3y4eHa B JBYX BHJIaX BOJIBI:
JeXJIOPUPOBAHHON BOJAONPOBOAHON U BOJE peku J[oH.

Pexa [lon B npenenax ropoaa Pocros-Ha-/[oHy uMeeT Kiacc kauecTBa BObI - 4, pa3psig — a
(rps3uas) [4]. [lo xumMudeckoMy cocTaBy BOJia OTHOCHUTCS K THAPOKAPOOHATHOMY KIIACCy, TPYIIIE
Hatpus [9].

Ilo nansbM [8], B 2022 1. K XapaKTEpHBIM 3arps3HSIOIIMM BELIECTBAM PEKM OTHOCUIIMCH
oprannueckue Bemiectsa (o bIIKs u XIIK), HedrenpoaykTsl, cyabdarsl, K KOTOPBIM J100aBIsUICS
HUTPUTHBIA a30T Ha ydacTke Hmke TI. Pocros-Ha-Jlony. IlpeBblmieHunii mo xpomy He ObLIO
BBISIBIICHO.

MarepuaJjbl 1 METOIBI

OneHKy TOKCHYHOCTH BOJBI MPOBOJMIM METOJIOM OHOTECTUPOBAHHS IO W3MEHEHHIO
ONTHUYECKOH IIOTHOCTH KYJIbTYpbl MUKpoBosiopociu Chlorella vulgaris Beijer. Meton ocHOBaH
Ha OINpEeNeIeHUH HW3MEHEHHMH 3HAueHWH ONTHYECKOW IUIOTHOCTU JabOpaTOpPHON KyIbTYpHI
MukpoBogopociu Chlorella vulgaris [7].

Bnusaue Tectupyemoil Boabl (ONBITHAS cepus) Ha POCT KYJIBTYpbl MHKPOBOJOPOCIH
OLICHUBAJIM 10 OTKJIOHEHHUIO OT 3HAUYEHUN ONTUYECKOW MIOTHOCTU KYJIbTYpPbl MUKPOBOJOPOCIIH,
BBIPAIlICHHON Ha BOJIE, HE COJIEPIKaLEl TOKCUYHBIX BEIECTB [7].

O cTeneHu TOKCHUYECKOro JEHCTBHUS TECTUPYEMOM BOJbI Ha KYJNbTYPY MHUKPOBOJOPOCIU
CYIMJIU TI0 3HAUYEHUSM OTKJIOHEHHH M3MEHEHMU ONTHYECKOH MIOTHOCTH KYJIbTYpPHI B ONBITHBIX
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cepusix OT KOHTPOJbHOW. C ATOH HENbI0 pacCYMTHIBAIM CpelHee aprupMETUYECKOe 3HAUYCHUE
ONTUYECKOH MIOTHOCTH KYIbTYyphl MHKPOBOJOPOCIM M3 4YETHIPEX MOBTOPHOCTEH D Kaxkmoif
TECTUPYEMOH MPOOBI U KOHTPOJIBHOH CEpHH.

3aTeM pACCUMTHIBAIU OTKIOHEHHE A, %, CpeaHero 3Ha4yeHHs ONTHYECKOW IUIOTHOCTH

KQ)KIOW OTBITHOW CEPHUH IO CPABHEHUIO C KOHTPOIBHOM 1Mo hopMyIie
A=L229, 100 (1)
Dk

rie Do u Dk — CpeAHUE 3HAYECHUS ONTHUYECKOW IJIOTHOCTH B OIBITHOM M KOHTPOJIBHOM
CEpUSX COOTBETCTBEHHO.

Kpureprem TOKCHYHOCTH MPOOBI SBISETCS OTKIOHEHUE CPEIHEro 3HAYCHHUS ONTHYECKOU
IUIOTHOCTH OTBITHOM CEpPHH 1O CPABHEHUIO C KOHTPOJIbHOUM Ha MuHyc 30 % u Oosiee (yrHeTeHUE)
B ClIydyae MOAABICHHS pOCTa KYJIbTYPbl MUKPOBOZOPOCIHN MK ee noBbinienne Ha 30 % u Gosee —
npu ctuMyisinuu. OTKIOHEHUE 3HAYEHUH B CTOPOHY YBEJIMYEHHS CBHAETEIbCTBYET O HAIMYUU
cTumynupytoniero 3ddexra TecTupyemMoil BOABI HAa KYJIbTYPY MHKPOBOJOPOCITH, YTO MOKET
CBUJICTENLCTBOBaTh O MPUCYTCTBUM OPraHMYECKHX BEIIECTB WM OHMOTEHHBIX 3JIEMEHTOB B
BOJIHOM 00BeKTe [7].

buotectupoBanue NpoBOAWIM B CIEHUATU3UPOBAHHOM MHOTOKIOBETHOM KYJIBTHBATOPE
KBM-07 mnpu ontumanbHoM Temmeparype (25+1,0) °C u HenpepbIBHOM OCBEIICHUH C
MHTEHCHBHOCTEIO cBeTa 60 BT/M>.

B kadecTBe MOJENBHOTO TOKCHMKAaHTa ObUT HMcmojib3oBaH Oumxpomar kamms (KoCrO7).
TokcuaHocTh BoABl peku J[oH orneHuBanu B BeceHHmid (17 mas) u netHuit (6 utoHs, 1 wroms)
nepuoabl. [l BecenHero nepuonaa Obuth B3aThl KoHueHTparuu 5 T1IIK, 10 ITK, 25 TIAK, 50
ITAK, 100 ITAK, 200 [TAK, ans nernero nepuoxa - S ITAK, 10 TIJIK, 25 ITAK (ta6m. 1).

Tabmuna 1. Cxema OMOTECTOBBIX IKCIIEPUMEHTOB 110 XPOMY

KonunenTpanus xpoma | JlexaopupoBaHHasi Boja Boaa p. Jlon
kpaTHoe ITJIK Becennnii nepuon | Jlernuit nepuon

5 +

10

[+ ]|+

25

50

100

||+
|||+
1

200

JloHcKkast BoJia o BoAopoaHOoMY Tokazatento (pH) Oblia caboimenoyHoi BO BCe CE30HBI
(8,48-8,53).

Pe3yabTaThl

B xone uccrnemoBaHus OBUIO BBISIBICHO, YTO C YBEJIMYEHUEM KOHIIEHTPAIMH XpOMa B
JEXJIOPUPOBAHHOW BOJIOMPOBOJIHOM BOJIEe aOCONIOTHBIE 3HAYECHHMS] KOHEYHOM ONTHYECKOMN
MJIOTHOCTH YMEHBIIAIOTCH.

B Boze p. [lon B 00a ce30Ha oTMEUYaETCsl MPOTUBOIIOIOKHASI HATIPABJIICHHOCTh B CPAaBHCHHUH
C JIeXJIOPUPOBAHHON BOJION. AOCOTIOTHBIC 3HAYCHHS ONTHYECKON TIOTHOCTH YBEIHUUBAIOTCS C
YBEJIUYCHUEM KOHIIGHTpalluu xpoma. bojiee BBICOKHME 3HA4YCHUsT OTMEYCHBI BECHOM, Oosee
HU3KHE — JIeTOM (1toHb) (puc 1).
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Puc.1. AGcomoTHbie 3Ha4YeHHS KOHEUHOW omnTudeckoi tuiotHoctH C. vulgaris (D,

OTH.€J]) B JOHCKOM U JE€XJOPUPOBAHHON BOJONPOBOJHOI BOJE C pPa3HbIMH KOHLEHTpALUSIMU
Xxpoma

CpaBHEHHME ONBITHBIX JAHHBIX MTOKA3aJI0 OTJIMYME HANPABICHHOCTH OTKJIMKA XJIOPEJUIbI B
JIEXJOPUPOBAHHON U PEYHOM BoJe. B AeXJIOpMpPOBAaHHOW BOJE 3HAYECHHE OTKIIOHEHUS HMEIU
3HaK «MHUHYC». B0 BCEX HCHBITBIBAEMBIX KOHIIEHTPALMSAX XpOMa BBISABICHA TOKCUYHOCT,
MPOSIBJISIONIASACA B YTHETEHUU POCTA XJIOPEILIBI.

B 1oHCKOW BOJE C YBEIMYEHHEM KOHIIEHTPAMM XpOMa YBEIWYMBAIOTCA 3HAYECHHS
OTKJIOHEHHSI ONTHYECKOM IJIOTHOCTH B OIBITHBIX CEPUSX OT KOHTPOJIbHOW. /{11 BeCeHHEN u
JeTHUX Tpo0 HaOmromaeTcss mpsiMas 3aBUCUMOCTh OT KOHIIEHTpanuu xpoma. Hawmbombiime
3HAUEHUsl OTKJIOHEHUS OTMEYAlOTCs IPH BBICOKMX KoHIeHTpauusax BecHod (100 ITIK, 200
ITK). Toxcuueckoe neicTBHE OBUIO BBISBICHO BO BCEX KOHIICHTPALMSIX XpOMa, KPOMeE
BapuanTa 5 [1IK. 3HaunTenbHbIi MPUPOCT XJIOPEIUIBI B JOHCKOM BOJIE MOXKET OBITh 00YCIOBJICH
BBICOKUM  COJEPKAHMEM  OpPraHMYECKHX  BEIIECTB,  SBISIOIIMXCS  NUWTAHUEM  JJIs
MUKpOBOJI0pociiel (puc 2).

300,000 == J[ex/10p.BOZA
250,000
200,000 =17 mas
150,000
=@ ( UIOH
=\°100’000
é 20,000 == | uromus
0,000
-50,000 — = \ Toxcuueckoe
-100,000 JICCTBHC
-150,000 (TI)

STIAK  10TIOK  25TIAK  SOTIAK 100 TIZIK 200 IIK

BapuaHThl KOHUEHTpaUuii

Puc.2. Otknonenue 3HaueHuit ontuyeckoi miuotHocTH (A, %) C. vulgaris B TOHCKOU U
JEXJIOPUPOBAHHON BOJOIPOBOAHON BOJIE C PA3HBIMHU KOHLEHTPALUSAIMU XpOMa
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PesynpTaThl OHMOTECTHPOBAHMS IO HW3MCHEHHIO ONTHYECKOW IUIOTHOCTH KYJIBTYpBI
mukpoBonopociu Chlorella vulgaris npencraBnens! B Tabnuie 2.

Tabmuua 2. Pe3ynbTaTbl OMOTECTUPOBAHMS C Pa3HBIMU KOHLEHTPAIMSIMU XpoMa 10 ONTHYECKOU
miotHocTH C. vulgaris (COCTaBICHO aBTOPOM)

Konuenrpanus JlexnopupoBanHas Bopa p. lon
Xpoma KpaTHOe
TIIK BOZa Becennnit JlerHuit nepuop
1(S0)5 (O 6 UIOHS 1 mrons
5 T HET T]] Her T]] Her T]]
10 T]I T]I T]I T]I
25 T T T T
50 T T - R
100 T]I T]I - R
200 T T - R
TJ1 — Tokcudeckoe JelicTBHE HET T - OTVC YICTBHC
TOKCUYECKOT'0 JCHCTBUS

Obcy:xxnenne

[IpoGiieMa OIIEHKM TOKCHYHOCTH ILIECTUBAJICHTHOTO XpoMa MOJHUMAeTcs BO MHOTHUX
HaY4HbIX uccienoBaHusax. C cBoux paboT aBTOPHI it OMOTECTUPOBAHUS UCTIONB3YIOT CX0XKHE C
HAIIMMU KOHIICHTPAIUU TSKEJIOT0 METaia, IPU 3TOM CXEMbI SKCIIEPUMEHTOB, TECT-00BEKThI U
TECT-NIOKA3aTeNId MOT'YT OTJIMYATHCA.

HamnpaBieHHOCTh TOKCHYECKOTO BO3JEHCTBUS XpOMa MOXKET MMETh pa3HbId xapakTtep. B
pabote [3] mpu UCTIONB30BAaHUU CXOKUX KOHIIEHTpauui Tspkenoro metamna (5, 50, 250 T1/IK) ¢
YBEIMYEHUEM  KOHLIEHTPAllMM  XpOMa  MPOUCXOJWUT  MOJABIEHUE  POCTa  KYJIbTYpPBI
MHUKpoBoiopociu. [Ipu 3ToM mpu ucnonb3oBaHuu Oosiee HU3KUX KoHUeHTpauuil (ke [TIK)
TOKCUYHOCTH He nposiBisierca. K cokaneHnuto, B paboTe He CKa3aHO Kakasi BOJa HCIOIb30Balach
JUIsi OMOTECTHpPOBAHUS. JTO SBISETCS OYEHb BAXKHOM JETanbpio, Belb B pPa3HBIX BOJax
TOKCHKAHThI MOTYT BEeCTH ceOs mo-pasHomy. B paborte [5] mpuBOauTCS BaKHOE 3aMeyaHUE O
noBeeHUH xpoma B Boze. [lpm HeWtpanpHbix 3HaueHusix pH (7-7,5) xpom ocraercs B
pacTBOPEHHOM COCTOSIHMH, OKa3bIBasi HEraTMBHOE BO3JICUCTBHE Ha TeCT-00bEeKTh. A mpu pH
O6nmu3koM 9 Habmro/aeTcsl 3HAUNTENIbHOE CHUKEHUE TOKCHYHOCTH, CBHJIETENBCTBYIOLIEE O TOM,
YTO OCTaTOYHBIE PACTBOPUMBIEC 3arps3HSIONIME BEIEeCTBA OKa3bIBAIOT cJlab0e TOKCUYHOE
BO3/IeHicTBHE HAa OMoTecT. J[aHHOE 3aKIIIOUYCHHE MOXKET OOBSICHUTH TMOBEACHUE XpOMa B BOJIE
peku JloH 1o pe3ynbTaTaMm Hamero wuccienoBanusa. I[Ipu Bo3pacTaHMM KOHIIEHTpalUi
HaOJI01aeTCsl TOKCUYECKOE JIeMCTBUE TSDKEJIOr0 METajlla CO CTHUMYJHPYIOUIUM JeHCTBHEM Ha
MHUKPOBOJOPOCHb. CBA3aHO 3TO C TE€M, YTO B HUCCIIEIYEMOM TOHCKOM ciabormienounoit Bome (pH
8,43-8,58) XpoM CHUXKAET TOKCUYHOCTb. JTO NPUBOIAUT K CTUMYJISILIMM POCTa XJIOPEJUIBI HapsILy
C HaJUYUEM B PEYHOM BOJE OPraHMYECKHX BEIIECTB. B AeXJOpHpOBaHHOW BOJE BOJOPOIHBIN
N0Ka3aTelb UMEET HENTPaIbHOE 3HAUCHHUE.

BriBoabI

TokcHYHOCTH XpOMa IO JaHHBIM OMOTECTHpPOBaHUS C TecT-00hekToM C. vulgaris B
JEXJIOPUPOBAHHON U PEYHOM BOJE OTINYAIIACH.

B npexyiopupoBaHHOW BOJE TMOATBEPKICHO YrHETAIONIEE TOKCHYECKOE JACHCTBHE BCEX
KOHIIGHTpalui Xpoma Ha pocT xJyopemisl. [IposiBaeHa oOpaTHas 3aBHCUMOCTh 3HAUCHHM
ONTUYECKOM MIIOTHOCTH XJIOPEJUIBI OT KOHIIEHTPALUKA XPOMA.

B peuHoli Bozie TOKCHUECKOE AEUCTBUE XpOMa UMEJIO TPOTHUBOIIOIOKHYIO HAlPaBJIEHHOCTh
- MPOSIBUJIOCH B BHJI€ CTHUMYJIMPYIOIIETO JEHCTBHUS HAa POCT XJIOpEIbl. TOKCHYHOCTH Xpoma
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BBISIBJICHA TIPH BCEX KOHIICHTPALMIX B JIOHCKOHM Bojne, kpome camoit Hu3kou (5 I1/IK). Yerkmx
CE30HHBIX OTJINYMI TOKCUHYHOCTU HE OTMEUEHO.

Takoe HeoOBIYHOE EHCTBHE XPOMa MOXKET OBITh CBSI3aHO C €r0 Pa3HON OMOIOCTYITHOCTHIO,
3aBUCSIIEH OT XMMHYECKOrO COCTaBa BOJHOTO OOBEKTa, B YacTHOCTH, OT pH cpensbl.
Cnabomenounast Boja peku JIoH u ero 6acceiiHa CHIKaeT TOKCHYHOCTh XpoMa. B cBs3u ¢ A TuM
HOATBEPXKIAETCS HEOOX0AUMOCTh pa3paboTku pernoHanbHbIX [T/IK.
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VIK 574.587

MAKPO30OBEHTOC BOJOTOKOB U MAJIbIX BOJOEMOB B 30HE
BO3JAEUCTBUSA NPEANIPUATUUN IBETHOU METAJIJTYPI'UU

C.A.Banvkosa
Wuctutyt npobaem npomsiiuieHHOH 3koorun CeBepa - 060co0IeHHOE ToApa3iesicHIe
®OI'BYH Konwckuit Hayunsrii ieatp PAH, Anatutsl, Poccus, s.valkova@ksc.ru

AnHoTanus. OLIEHEHO COBPEMEHHOE COCTOSHHE MaKpO3000€HTOCa BOJOEMOB U BOJOTOKOB,
HAXOJALIMXCS B 30HE HEMOCPEACTBEHHOT'O BO3ACUCTBUS MPEANPHUITUI 1O MepepaboTKe MeIHO-
HUKeneBbIX pya (Monueropckas miomanaka u [ledenrckas mmomanka AO «Konbekas ['MK»).
[TokazaHo, uyTo cooOmiecTBa 3000€HTOCA, PpA3BUBAIOLIMECS B YCIOBUSAX SKCTPEMAIbHOTO
3arpsi3HEHUS,  XapaKTepu3yloTcs OOETHEHHBIM BHUJOBBIM COCTaBOM U YHUCJICHHBIMU
nokazarenasiMi. OCHOBY c0oO00ILECTB (POPMUPYIOT BUABI YCTOHYMBBIE K 3aKUCICHUIO U BBICOKHM
COJIEp’KaHUsM TSDKETIBIX METauloB B BojJe. HanGonmpmnM TakKCOHOMHYECKHMM pa3zHOOOpaszueM
xapakrepuzyercs ceM. Chironomidae, mpeobnanaior B coolriectBax BUIbI pooB Psectrocladius,
Procladius, Cricotopus.

KiroueBble ¢ji0Ba: Makpo3000€HTOC, TSXKENbIe METAJIIBI, MaJlble 03epa, BOJAOTOKH.

MACROZOOBENTHOS OF STREAMS AND SMALL WATER BODIES IN THE ZONE
OF INFLUENCE OF NON-FERROUS
METALLURGY ENTERPRISES

S.A.Valkova

Summary. The current state of macrozoobenthos of water bodies and watercourses located in
the zone of impact of copper-nickel ore processing enterprises (Monchegorsk site and Pechenga
site of Kola MMC) is assessed. It is shown that zoobenthos developing under conditions of
extreme pollution are characterised by low species diversity and abundance. The basis of
communities is formed by species resistant to acidification and high content of heavy metals in
water. The greatest taxonomic diversity is characterised by the family Chironomidae. Larvae of
genera Psectrocladius, Procladius, Cricotopus prevail in communities.

Keywords: zoobenthos, copper-nickel production, small lakes, streams.

K xkareropuu Hambosiee OMACHBIX [JII COCTOSIHHS OKPYXKAlOIEH TPUPOTHON Cpelbl
MPOU3BOJICTB OTHOCUTCA LIBETHAsI MeTaulyprus. JlJisi BOJHBIX 3KOCUCTEM, HaXOMSIIUXCS B 30HE
UX BO3JCHUCTBUS TSDKENbIE METAJIBl SIBISIIOTCA NPUOPUTETHBIMHU 3arpsA3HUTEISIMU M3-3a MX
BBICOKOH TOKCHYHOCTH, YTO MPUBOJAUT K HM3MEHEHUSM B COCTaBE M CTPYKTYpPECOOOIIECTB
TUAPOOMOHTOB, B TOM 4YHCJIEe Makpo3ooOeHToca [14; 10; 2; 4]. B 30He BIusSHUA
npousBoAcTBEHHbIX Iutomanok AO «Konbckas I'MK» pacnonoxeH psan Manblx o03€p U
Pa3HOTHUIIHBIX BOJOTOKOB, ITOJABEPKEHHBIX KAK HEMOCPEICTBEHHOMY 3arps3HEHUIO CTOKAMH
MEJHO-HUKEJIEBOTO MPOU3BOJACTBA, TaK U HHTEHCHBHOMY a3pOTEXHOICHHOMY 3arps3HEHUIO.
OKOCHUCTEMBI ATHUX BOJHBIX OOBEKTOB PpAa3BUBAIOTCA B  YCIOBHUSX JOJTOBPEMEHHOMN
HKCTPEMaIbHON TEXHOINCHHOM HArpy3KH, COYETAIOLIEH BBICOKHE KOHLICHTPALMY 3arpsI3HUTEIIEH B
BOJIC U JIOHHBIX OTJIOKEHMSIX, BBIMAJCHUE KHCIOTOOOPa3yIOIIUX COSAMHEHUH ¢ aTMOC(hepHBIMU
ocaJikaMd, U 3HAYUTEIbHYIO JEerpajalyio IOYBEHHOTO IIOKpPOBA M PACTUTEIBHOCTH Ha
BogocOopax [12; 3].

Heab padoThl — OLEHUTH COBPEMEHHOE COCTOSIHHE MaKp0O3000€HTOCA MaJIbIX BOJIOEMOB
A BOJOTOKOB B 30HE BO3JeHCTBUI MenHO-HHKeeBeIX KoMOmHATOB AO «Komsckas MKy —
«CeBeponukeinb» U «lledeHraHuKenb.
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MarepuaJjbl 1 METOIBI

Ot6op u aHanm3 mpoO OeHToca MPOBOMMIA C HCIOIB30BAHUEM PEKOMEHIOBAHHBIX
CTaHJApTHBIX MeTonuK [8] B metHuit nepuoa B 2016-2022 rr. OO6bekTaMu UCCIIEIOBAaHUNA OBLIN
BotoToKH — p. Kosociioku p. beictpas p. Xaykunamnuiioku, pyd. Kymyxwuit. pyd. Tpasguoi, u
BojoeMbl — 03. Hroa, o03. Kymyxbe, 03. ConubsBp, 03. ApBaIIeMIOMIIONO, O03.
XayKWJIaMIIMHOKH.

[TpoOb1 Ha BOJOTOKAX OTOMpANHM C MOMOIIBIO THAPOOMOJOTHYECKOTO cadka-cKpeOka ¢
pabounmu pazmepamu Metaumyeckor pamku 0,25x0,25 m. Ha Bomoemax orGop 3000eHTOCa
MPOBOJMIIN C TIOMONIBIO JHOYEepHaTenss JkmaHa-bepmaxka ¢ momanpto 3axsara rpynra 0,289 M,
3aTeM MpOoOBI MPOMBIBAIM Yepes ra3 ¢ saeeit 250 M.

Omnpenenenre 6eCrO3BOHOYHBIX TPOBOAMIOCH 10 OTNpeaenuTento 300IJIaHKTOHA U 3000€HTOoCca
npecHbix Boja EBpomeiickoit Poccum [5], Onpepenurtento MpecHOBOIHBIX OECHO3BOHOYHBIX
Poccun u comnpenenvHbix TeppuTopuit mox pemakumern C.A. Ilamonuxuua [6; 7] u An
introduction the aquatic insects of North America [13]. Ins ¢pukcupoBanus npo6 UCTIOIb30BAIH
4%-i1 popmanun unu 70-80%-# ciupr.

JUis  XapakTepUCTHKW TIOKa3aTeleld pa3BUTUS 3000€HTOCA PACCUUTHIBAU  CPEIHIOO
4UCNEHHOCTh (3K3./M?) H  Omomaccy (r/mM%) THIPOOHOHTOB, OTHOCHTENIbHBIE BETUUMHEI
yucieHHocTH U Oouomaccsl (%), BcTpedaemocth (%) rpynm B mpobOax. [[ist oneHKH BHUIOBOTO
pazHooOpa3us coodmecTB ucnonb3oBanu uHACKC lllennona-YwuBepa (H), paccumtanHbIi C
Y4ETOM YHCICHHOCTH BHUIOB. J[JS OIIEHKH JKOJOTUYECKOTO COCTOSIHHSI BOJHBIX OOBEKTOB
MCIONTh30BaN UHACKC carpoTokcoOHocTH (ST) B.A. fkosnesa [11] u "XupoHOMUAHBINA" HHICKC
E.B. banymkunoii [1].

Pe3yabTaTsl U X 00Cy:KIeHUE

B cocraBe 3000eHTOCa HCCIIETOBAHHBIX BOJHBIX OOBEKTOB OOHApykeHO 34 TakcoHa
BUJIOBOTO W  HAJIBHUJOBOIO PAHTOB, B I[EIOM JJs OTICIBHOTO  BOJOE€Ma/BOJOTOKA
TaKCOHOMHUYECKOE pa3zHoOoOpa3ue ObUIO HEBBICOKO - OT 2 A0 14 TakCOHOB. 300ILIEHO3BI OBLIH
c(OpMHPOBAaHBI MPEUMYIIECTBEHHO aM(pUOMOTHYECKMMHU HAcCeKOMBIMH M3 OTpsnoB Diptera,
Coleoptera, Trichoptera, Ephemeroptera u Plecoptera, eqMHMYHO OTMEYEHBI BUCIOKPBUIKH,
aMQUIOABI, OJIMTOXEThl, HEMAaTONbl W BOJHBIE Kienm. Haubonbliee TaKCOHOMUYECKOE
pazHooOpa3ue BhIsSIBICHO s oTpsina JBykpeuibie (Diptera), Ha J07I10 KOTOPOTO MPUXOIUIOCH
56% BupoBoro coctaBa. OtmedeHsl mnpencraButenn cemeidcTB Chironomidae, Tipulidae,
Simuliidae, Tabanidae, Ceratopogonidae, Hanbosee pacmpoCTpaHEHHONM W MHOTOYHMCICHHON
TpynIoi cpeau HUX ObLTH XUpoHOMUABI (15BUI0B U popm).

30011€HO3bl BOJIOEMOB XapaKTepU30BATIUCh OOCTHEHHBIM TAKCOHOMHUYECKHM COCTaBOM U
KpaiiHe HU3KMMH TOKa3aTellsIMA YHCIEHHOCTH M Omomacchl (payHbl. B cTpykType 3000eHTOCa
BOJIOEMOB TpeoOsaanu XupoHOMUIsl poaoB Psectrocladius, Procladius, Cricotopus u
Orthocladius, ocTanbHbIe TPYNITBI OTMEYEHBI €MHUYHO.

B cocraBe 3000eHTOCZ BOJOTOKOB JOMUHHUPYIOIIMI KOMIUIEKC (POPMHUPOBAIH
peoduIIbHBIE XUPOHOMU/BI, B OTICIBHBIX BOJOTOKAX €ro JOMOJHSIN PYYCHHUKH, JTUIHHKU
KOMapOB-3BOHIIOB 1 KOMapOB-JOJITOHOKEK.

Pydelinuku, oOHapy)KeHHbIE B HauOoliee 3arps3HEHHBIX BOJOTOKAX, MPUHAIJICKAIN K
cemeirictBam Polycentropodidae u Rhyacophilidae. I3 Humd momeHoOk B 3arpsi3HEHHBIX PYUYbsSX
oOHapyXeH TOJIbKO OJuH BUI — Baetis rhodani Pictet,1843, 13 BeCHIHOK TOJIBKO MPEICTABUTEIN
pona Nemoura. B cocTtaBe XUpOHOMHIHBIX KOMIUIEKCOB HamOoOjee MHOTOYHMCIECHHBI OBLIN
mmauakun Cricotopus, Psectrocladius, Macropelopia — Buabl, IIHPOKO pPacIpOCTPAHCHHBIE B
BOJI0OEMaxX M BOJOTOKAaX PETMOHA, B TOM YHCIIE 3arps3HeHHBIX [2; 9; 14] (Tabm. 1).
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Tabmuua 1. Yacrora BcrpeuaemocTH (% mnpo6) Hanbosiee pacrpoCTpaHEHHBIX BUAOB M UX IO
(%) B 0O1IIEH YMCIIEHHOCTH 3000€HTOCA UCCIEAOBAaHHBIX BOJHBIX 00BEKTOB

Takcon Berpeuaemocts (%) Yucnennocts (%)
BomxoeMsl
Procladius choreus gr. 62,5 33,2
Psectrocladius sp. 37,5 19,2
Chironomus sp. 37,5 274
Sigara sp. 37,5 1,4
Cricotopus sp. 25,0 2,1
Bonotoxu
Cricotopus sp. 38,5 15,6
Macropelopia sp. 30,8 50,0
Tipulidae 30,1 5,2
Ceratopogonidae gen. sp. 29,3 7,1
Psectrocladius sp. 23,1 24,5
Elmis aenea Miiller,1806 23,1 6,1
Simulidae 15,4 8,0

N3 Bcex cucTeMaTHUeCcKWX TPYNI B BOJAE C BBICOKMMH KoHIeHTpamusmMu Ni u Cu
0OHAPYXMBATUCh XUPOHOMHUJIBI, TUITYJIUIBI, KOMApbI-MOKPEIIbl, pydeiiHuku Rhyacophila nubila
Zett., 1840, u momyxecTkkpbuibie (Sigara sp.). Makcumanbubie koHneHTpamuu Ni u Cu B
BOJHBIX 00BEKTaX, T/ie ObUTM OOHAPYKEHBI TAKCOHBI B 3000€HTOCE, IIPEICTABIICHBI B TaOIHIIE 2.
[TonydeHHbIe TaHHBIC B IIETIOM COIIOCTAaBUMBI C pe3yJbTaTaMu OoJiee paHHUX HUCCIENOBAaHUH, 3a
UCKITIOUeHHEeM OokoruiaBa Gammarus lacustris Sars,1863, KOTOpbIii paHee ObLT OTMEUYEH JIUIIb
npu He3HauuTenbHOM cozepkanuu Ni u Cu B Boze [10].

Tabnuna 2. Makcumanbabie KoHIeHTpanuu Ni (Mkr/m) u Cu (MKT/1) B BOAHBIX OOBEKTax, T
ObLTH 0OHAPY)KEHBI TAKCOHBI B 3000€HTOCE

20162022 Ir. 1991-1992 rr.
Takcon . .HO [10: 11]

Ni Cu Ni Cu
Cricotopus sp. 445 50 485 55
Macropelopia sp. 445 50 - -
Tipulidae 445 50 - -
Ceratopogonidae gen. sp. 445 50 - -
Tabanidae 445 50 - -
Rhyacophila nubila 445 50 485 10
Chironomus sp. 384 13 402 15
Brilla longifurca 262 14 - -
Procladius choreus gr. 260 167 485 55
Corixidae (Sigara sp.) 260 41 485 60
Psectrocladius sp. 260 41 485 125
Nematoda 260 15 - -
Diamesa sp. 147 9,6 - -
Elmis aenea 147 9,6 - -
Baetis rhodani 147 9,6 116 33
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Nemoura sp. 147 9,6 321 14
Hidracarina 147 9,6 - -
Polycentropusf lavomaculatus 143 19 485 50
Glyptotendipes sp. 139 41 - -
Limnochironomus sp. 109 6 - -
Diptera (1.) 94 44 - -
Anatopina sp. 73 15 - -
Hydrobaenus sp. 73 15 - -
Sialis sp. 73 15 485 31
Tanytarsus sp. 73 15 83 15
Hydropilidae 73 15 - -
Gammarus lacustris 48 22 7 <5
Molanna sp. 48 22 - -
Simulidae 36 7 - -

B ycnoBusiXx WMHTEHCHBHOTO 3arps3HEHHUS BOJOEMOB M BOJOTOKOB HPEANPHUATHIMU
[BETHOM METa/UTypruMl MpPUMEHEHHUE psAaa OOIICTIPUHATHIX METOIO0B OLEHKH KayecTBa BOJ IO
1oKa3aTessiM 3000€HTOCa OTPaHUYEHO, BCIEICTBHE HU3KOTO0 OMOPa3sHOOOpas3Hsi U YUCICHHOCTH
O6enTocHOi (ayHel. C ydeToM TOTO, YTO B COCTaBe 3000€HTOCAa HCCIEAOBAHHBIX BOJHBIX
00BEKTOB XHPOHOMHUBI OBLIM Hamboyiee paclpoCTpaHEHHOW M Pa3sHOOOPa3HOHM Trpymroi, mo
CPaBHEHHUIO C IPYTUMH JOHHBIMHU OpraHU3MaMHu, JJIs1 OIIEHKU KadecTBa BOJ OBLIM MCIIOIb30BaHbI
unaekc E.B. banymkunoi [1], ocHOBaHHBI Ha y4eTe COOTHOIIEHHS YHUCIECHHOCTH JUYHUHOK
XHPOHOMHU/T M3 OTIENBHBIX TMOJCEMENCTB M HMHJAEKC canpoTokcoOHoctn B.A. fxosnesa [11],
YUUTBIBAIONIMNA KOMITJIEKCHOE 3arpsi3HEHUE BoJ. Pe3ynbTaTsl anmpoOMpOBaHUs MPE/CTaBICHBI B
Tabymue 3.

Tabmuma 3. CpegHue 3HAYCHUS THAPOOHMOJIOTHYECKUX TMOKa3aTele W MHICKCOB KavyecTBa BOJI
MCCJIEI0BAHHBIX 03€P U BOJOTOKOB

H N B XHPZIII{;I\;E?HHH CanpoTokcoOHOCTh
. KJ1ace
Bonanblit 00BeKT our/> 31(32./ 2 K casectsa | ST 3oHa
K3 M BOX CIIPOTOKCOOHOCTH
p. Konociioku 1,56 640 | 134 | 0,52 qucTas 1,6 B-me30
p. beicTpas 0,87 | 210 1,2 | 0,28 qucTas 1,8 B-me30
p. Xaykunammuitoxn | 1,71 | 1314 | 42 | 1,70 | YVCPEHO | 4 0IIHro
3arpss.
py4. Kymyxuii - 80 0,1 | 0,63 YUCTAas 5,1 IOJIN
. i YMEPECHHO i
pyu.TpaBsHoi 224 | 0,1 | 1,08 — 2,3 B-me30
03. Hron 0.67 812 1,1 0,32 YHuCTast 2,8 0-M€e30
03. Kymyxnbe 0,98 154 1,2 | 11,18 | rpsizHas 1,5 OJIUTO
03. ConmubsaBp - 102 | 0,1 - - 2,0 B-me30
03. Apsamzemmommono | 0,65 | 3050 | 15,7 | 2,73 | YMEPHO |5 g a-Me30
3arpsizH.
03. Xaykunammuitokn | 0,35 | 220 | 04 | 2,38 | YMCPCHHO | ¢ p-meso
3arpsizH.
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3nauenus uHaekca E.B. banymkuHOW Haxoaunauch B Juana3oHe, XapaKTePHU3YIOIIEM
UCCIICIOBAaHHBIE BOJHbIE OOBEKTHI B OCHOBHOM Kak "ducThle" MM '"yMEpeHHO-3arps3HEHHbIE",
YTO HE COOTBETCTBYET AeHcCTBUTENbHOCTU. [lomyueHHble pe3ynbTaThl 00YCIOBIEHBI COCTABOM
XUPOHOMHUJI, CPEIN KOTOPBIX Mpeobaasaai 3BpUONOHTHBIC, YCTOMYHMBBIC K JIEHCTBUIO TSKEITBIX
merauioB JmunHKU Psectrocladius u  Cricotopus. Kak otmedeno panee [11], mpumanue
mmanakaMm  Orthocladiinae ponu uHauKaropa "4WCTBIX" BOJ SBISETCS OTPAaHUYCHHEM IS
UCIIOJIb30BAaHUsl MHJIEKCA B pPEruoHe, TaK KaK ATH TPYIMIbl BKIIOYAIOT B ce0s Kak OOBIYHBIX
oOuraTenel 3arps3HEHHBIX 03€p, TaK M CTEHOOWOHTHBIE BB, OOHAPYKUBAEMbIC JHIIb B
YIBTPAOIUTOTPO(GHBIX TOPHBIX 03€pax U PyUbsX.

3Ha4yeHus MHIEKca canpoTokcoOHocTH B.A. SIkoBieBa BappupoBanyu B nquamnasone ot 1,4
1o 5,1, 4To XapakTepusyeT Ucciel0BaHHbIE BOJIHbIE OOBEKTHI KaK OJIMI0/Me30CarpoTOKCOOHEIE,
M, B I1IEJOM, COOTBETCTBYET MaHHBIM THUAPOXMMHUYECKOTO aHall3a MOBEPXHOCTHBIX BOJI U
pe3yabpTaTaM, MOJTYYEHHBIM ISl APYTHX TPy TuapoOuoHToB [4]. OmHAKO ClenyeT OTMETHTh,
4TO, JUIS psda BOJHBIX OOBEKTOB TIONYYCHBI 3aHIKEHHbIE 3HaueHus wuHiaekca ST, 9to
00YCJIOBIICHO HU3KHUM KOJIMYECTBOM OCOOEH M YUCIIOM BUIOB-MHIMKATOPOB B MpoOax.

3akiroueHue
300LI€HO3bl,  pa3BUBAIOIIMECS B YCJIOBHUSIX  OKCTPEMAJbHOTO  3arps3HEHUs,
XapaKTepu30BaINCh  OOEJHEHHBIM  TAKCOHOMHYECKHMM  COCTaBOM  MakKpo3000€HTOoca,
OTHOCHUTEJIPHO HU3KUMH KOJMYECTBEHHBIMH TMOKA3aTeNsIMU, OCHOBY cOOOIIECTB (HhOpMUPOBATIU
BUJIbl YCTOMUYMBBIE K BBICOKHM COJIEP)KaHUSAM TSDKEIBIX METaNIOB B BOJE, JTOMUHUPOBAIN B
coo0miecTBaX XMPOHOMH/IBI.
Paboma svinonnena 6 pamxax memor HUP FMEZ-2022-0008
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CE30HHASA IMHAMMUKA 300IIVIAHKTOHHBIX COOBIIECTB PEKH OBb

JI.C. Buzep ', A.A. Myxuna %, IO.B. Ilapyxa '
"Hosocubupcknit punuan ®TEHY «BHUPO» («3anCu6HUPO»), r. HoBocubupck, Poccus
2 Hosocubupckuii TAY, r. HoBocu6upck, Poccus,
mukhina.alyena@yandex.ru

AnHoTtanus. IlpuBeneHsl pe3ynbTaThl T'HAPOOMOIIOTUYECKOTO HCCIEIOBAHHUS  CE30HHOM
JMHAMUKH 300TUTaHKTOHAa Bepxueit O0u B uepte r. HoBocuOupcka B 30HE CTPOUTENHCTBA 4-T0O
MocTa. bBpITM  paccMOTpeHBI ~ KaueCTBEHHbIE U KOJMYECTBEHHBIE  XapaKTEPUCTUKU
300TUIAHKTOHHOTO COOOIIECTBA, a TAaK)KE€ pacCuMTaH HMHJAEKC carmpoOHocTu. BuaoBoil cocras
npeacrabieH 33 BUIAMH U3 TPEX CUCTEMATHYECKHX TPYyII, 17 W3 KOTOPBIX — KOJOBPATKHU
(Rotifera); 9 - BerBucTOychie pakooOpasHbie (Cladocera); 7 — BecimoHorHe pakooOpas3HbBIE
(Copepoda). HanbGospiiee 4rciio TaKCOHOB OTMEUEHO JIETOM — 25, HauMeHbIllee BeCHOH — O.
KonudecTBeHHbIE TIOKa3aTeNM 300IJIAHKTOHA HMMENH XapaKTEePHYI CE30HHYIO JUHAMUKY:
BECHOM HaOIIonanachk HaMMEHBIIHME YHCIECHHOCTH M OMomacca, JIETOM - HamOojbiuue. BecHoi
CpelHsis YHCIEHHOCTh 300IUIAHKTOHA BeChMa HE3HAUMTENbHA U COCTaBMIa 360 dK3./M°,
ouomacca — 9,260 mr/m>. OcHOBY coobmiecTBa (hOPMHPOBAIM BECIOHOTHE PAaKOOOpa3HbIE, UX
nonisi B 4HclIeHHocTH nocturana 89,7%, B Ouomacce - 68,3%. CpenHsisi YHCIEHHOCTB
300IUTAaHKTOHA B JIETHUH Tiepuo nocturana 8870 9K3./M°, 6romacca - 140,177 mr/m>. OcHOBHas
JOJIsl, TaKKe, KaKk W BECHOW, NpHHAIJIekKada BECIOHOTMM pakooOpasHeiM: 73,0% u B
YUCIICHHOCTH, U B OMomacce. OCEHBIO YMCIEHHOCTh 300IUIAHKTOHA COCTaBsLIa 1233 3K3./M°,
6uomacca — 133,560 mr/m>. JIOMMHHUpOBAIM B STOT NEPUOJ BETBHCTOYCHIE PAKOOOPA3HBIE, C
yIEIbHBIM BECOM B YHCIeHHOCTH 59,3%, B 6momacce - 52,3%. Bennunna nHIekca canpoOHOCTH
B BECEHHee Bpems coctaBmia 1,6, metoM U oceHbto — 1,8, 9TO CBUIETENLCTBYET 00 yMEpEeHHOU
CTEMEeHH 3arpsi3HEHHOCTH BOJBI U COOTBETCTBYET [} -Me30carpoOHOii 30He.

KiroueBble c¢JI0Ba: 300MIAHKTOH, YHCIEHHOCTh, OMOMAacca, CE30HHas TUHAMHUKA, HHIEKC
canmpoOHOCTH, BUJIOBOM coCTaB, peka O0b.
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SEASONAL DYNAMICS OF ZOOPLANKTON COMMUNITIES OF THE OB
RIVER

L.S. Vizer, A.A. Mukhina, Y.V. Sharukha

Summary. The results of a hydrobiological study of the seasonal dynamics of zooplankton of
the Upper Ob River in Novosibirsk in the construction zone of the 4th bridge are presented. The
qualitative and quantitative characteristics of the zooplankton community were considered, and
the saprobity index was calculated. The species composition is represented by 33 species from
three systematic groups, 17 of which are rotifers (Rotifera); 9 are branched crustaceans
(Cladocera); 7 are copepods (Copepoda). The largest number of taxa was observed in summer —
25, the smallest in spring — 6. Quantitative indicators of zooplankton had a characteristic
seasonal dynamic: in spring, the lowest abundance and biomass were observed, in summer - the
largest. In spring, the average number of zooplankton is very insignificant and amounted to 360
specimens/m3, biomass — 9.260 mg/m>. The basis of the community was formed by oar-footed
crustaceans, their share in the population reached 89.7%, in the biomass - 68.3%. The average
number of zooplankton in the summer period reached 8870 copies/m?, biomass - 140.177 mg/m>.
The main share, as well as in the spring, belonged to oar-footed crustaceans: 73.0% in both
numbers and biomass. In autumn, the number of zooplankton was 1,233 specimens/m?, biomass
— 133,560 mg/m>. Branchous crustaceans dominated during this period, with a specific gravity of
59.3% in the population, 52.3% in the biomass. The value of the saprobity index in spring was
1.6, in summer and autumn — 1.8, which indicates a moderate degree of water pollution and
corresponds to the B -mesosaprobic zone.

Keywords: zooplankton, abundance, biomass, seasonal dynamics, saprobity index, river Ob.

Pexa O0b — oxHa u3 KpynHeWmmx pek Mupa. OHa oOpasyeTcs MpH ciausHuU pek bus u
Karynb, 6acceitHbl KOTOPBIX pacIoIOKeHbI B Topax Antas, 1 Brmajgaet B O6ckyro ryoy Kapckoro
mops. Jnuna pexu 3680 kM, miomans Bogocoopa 2,9 mmH. km? [1]. Okono 85% 6acceiina
HaxoauTcs Ha 3anagHo-CuOMpPCKO paBHUHE, IOTO-BOCTOUYHAS — B Topax FOxHoit Cubupu [2].

ITo Geperam peku B BEpXHEM €€ TEUCHUHU PACHOJIOKEH TPETUi 1o ynciaeHHoctu (1,6 MiH.
yenoBek) Hacenenus ropos Poccuun — HoBocubupck. B ropone paboraer 6omee 215 cpennux u
KPYIHBIX MPOMBIIUICHHBIX Tpeanpustuii [3]. B mocnennue Heckoibko yer yepe3 p. O0b B
TOPOJICKOM 4YepTe BEAETCS CTPOUTENICTBO KPYIMHOTO aBTOMOOWUJIBHOTO MocTa. Takue
00CTOATENILCTBA TPEOYIOT MPOBEACHUS TIIATENBHBIX HCCIEIOBAaHUM, BKIIOYAIONIUX OICHKY
COBPEMEHHOT0O COCTOSIHUS OT/IEIbHBIX 3JIEMEHTOB OMOTHI PEKU.

Leas wucciefoBaHUsI — OIICGHKA SKOJOTHYECKOro cocrosHus p. OOb B uepre T.
HoBocubupcka 1o 300MIaHKTOHY.

MarepuaJjbl 1 METOIBI

O10op TUAPOOMOTOTHUECKOT0 MaTepuaia IMPOBOJWICS B TEUCHHE BETrETAllMOHHOTO
nepuoa (C KOHIIa MapTa 1Mo KoHer oKTs0psi) 2022 roma Ha Tpex MOMEPEeUHBIX pa3pe3ax pycia
pexu OO B 30HE CTPOUTENHCTBA aBTOMOOMIBLHOTO MocTa B . HoBocuOupcke (puc. 1). ['myouna
peKu B pycioBoil yactu coctapisieT 4,4-7,1 M.

Jlnst cOopa 300MIaHKTOHA HMCIONB30BATH CEeTh ATNINTEHHA ¢ pa3MepoM siueu 76 MKM,
yepe3 KoTopyro mpouexuBain 50 1 Boapl. Bcero Owbuio coOpano u mpoaHaiu3upoBaHo 33
300IMJIaHKTOHHBIX TpoObl. [locnenyromyto ¢ukcanuio npod W KaMepaldbHYI0 00paboTKy
MPOBOJIUIIM 1O OOIICHPHHATOW CTaHAapTHOW Metomuke [4;6]. Wuzmekc campoOHOCTH
paccunthiBasiack o mertoauke I[lantie m bykka B momuduxanmm Cnanedexa [5;7]. Kaptor
CO3M1aHbI ¢ MoMoIbo nakera mporpamm QGIS 3.34.0.
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BecioHorue pakoobpasusie (Copepoda).

Puc. 1. Kapra-cxema ygactka p. O0b ¢ 0003HaU€HHEM THAPOOHOIOTHICCKUX CTAHITHI

Pe3yabTaThl U HX 00CY:KIeHHE
Bcero B 300mmankToHHOM cooOrecTBe p. OOM B BereTallMOHHBIN MEepruo 0OHAPYKEHO
33 Buga: 17 — konospatku (Rotifera); 9 — BerBucToychie pakooOpasubie (Cladocera); 7 —

HauOonpiiee BUgoBOE pasHOOOpa3He OTMEUEHO JIETOM — 25, HauMEHbIllee BECHOH — O.
O6mmmu 11 Beex ce30HOB ObLIu Daphnia longispina Miiller, Diaptomus sp, Cyclops strenuus
Ficher, Megacyclops viridis Jurine, Mesocyclops leuckarti Claus.
300IJIaHKTOHHOE COOOIIECTBO B OOJIBINEH CTENEHH COCTOSIIO U3 0, 0-B- Me30canpoOoB.
Nx pons coorBerctBoBania 59,3%. OcranpHyr0 4acTh cocTaBisuid B-o, -0, - Me3ocampoOsb
(Tabmuma 1).

Ta6muma 1. BugoBoii cocTtaB u CTeneHb canmpoOHOCTH 300IJIAHKTOHHOTO coobmiectBa B p. O0b B
paiione 4-ro mocta (r. HoBocubupck) B 2022 r.

BI/I,Z[ 300IIIAaHKTOHA

| Becna | Jleto | OceHb | CreneHb canpoOHOCTH

Komospatku (17)

Filinia longiseta Ehrenberg - + - B-a
F. terminalis Plate - - + o-B
Lecane luna Miiller - + - o-B
Euchlanis dilatata Ehtenberg - + - o-B
E. lyra lyra Huds - + -

E. deflexa Gosse - - +

Brachionus calyciflorus Pallas - + - B-o
Br.diversicornis Daday - + - B
Br. variabilis Hempel - + - B
Br. urseus Linnaeus - + - B
Keratella quadrata Miller - + - o-
K.cochlearis Gosse - - + -0
Ascomorpha ovalis Bergendal - + +

Asplanchna priodonta Gosse - + - o-B
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A. herricki Guerne - - +
Polyarthra remata Skorikov + + - o-B
Synchaeta pectinata Ehtenberg - + - o-B
Bcero 1 13 5

BetBucroyceie pakoobpasusie (9)
Diaphanosoma brachyurum Lievin - + - o-B
Daphnia longispina Miiller + + + B
Scapholeberis mucronata Miiller - + -
Macrothrix laticornis Jurine - - + B
Bosmina longirostris Miiller - + + o
Alona intermedia Sars - + -
A.affinis Leydig - - +
Camptocercus rectirostris Sars - - +
Chydorus sphaericus Miiller - + - o-B
Bcero 1 6 5

Becnonorue pakooopasusie (7)

Diaptomus sp. + + +
Acanthodiaptomus denticornis Wierzejski - + -
Hemidiaptomus ignatovi Sars - - +
Cyclops strenuus Ficher + + + B-a
Megacyclops viridis Jurine + + +
Mesocyclops leuckarti Claus + + + o]
Harpacticidae sp. - + -
Bcero 4 6 5
Hroro 6 25 15

KonmdecTBeHHBIC TOKA3aTENU 300IUIAHKTOHA HUMEITU XapaKTePHYIO0 CE30HHYIO JUHAMHUKY:
BECHOM HaONIOAAIach HAaWMEHBIIIME YHUCICHHOCTH (pUC. 2) m Omomacca (puc. 3), JeTom -
HauOOJIbIINE.
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Puc. 2. UncneHHOCTH 300IIaHKTOHHOTO coobmiectBa B p. OOb B paiione 4-ro mocra (T.
Hoocubupck) B 2022 r.
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Puc. 2. buomacca 30011aHKTOHHOTO coobmiectBa B p. OOb B paiioHe 4-ro mocra (T.
HoBocu6upck) B 2022 r.

BecHoii cpeHss YMCIEeHHOCTh 300TIaHKTOHA cocTaBmua 360 3k3./M°, 6uomacca — 9,260
mr/m°. OcHOBY coofmecTBa GOPMHPOBAIH BECIOHOTHE PaKOOOpa3Hble, UX J0JIA B YUCIEHHOCTH
nocturana 89,7%, B 6uomacce - 68,3%. JomunupoBamu M. leuckarti Claus u C. strenuus
Ficher. B mnankTone nabmoganucey konoBpatku Poliarthra remata Skorikov u BeTBUCTOYCHIE
pauku D. longispina Miiller.

CpenHss uYMCJIEHHOCTh 300IUIAHKTOHA B JETHHH Iepuon jgocturana 8870 oK3./m>,
ouomacca - 140,177 mr/m>. OcHOBHAs 0N, TAKKe, KaK M BECHOH, MPUHAJUIEXKATA BECTOHOTHM
pakooOpasueiM: 73,0% u B uMCIeHHOCTH, M B Ouomacce. JlomunupoBan M. leuckarti c
YUCJICHHOCTHIO, TPEBBIMIAOIIEH S5 ThIC. 3K3./M3. B rTpynme BecmoHOTHX pakooOpasHBIX
Habmonanuck Takxke C. strenuus u Harpacticidae sp. CyoloMMHaHTHAs TPYINa — KOJOBPATKH.
B cepenune nera pykoBoasias pojib B ATOW TpyIme NpuHaiexkana Asplanchna priodonta
Gosse. Ee umcnmeHHocTs B cepequHe pycia mpesblmana 10 Teic. k3. /M°. B konue nera
OCHOBHYIO ponb wurpanu Lecane luna Miller, Keratella quadrata Miiller u P. remata.
HeMmHorouncneHHple BETBUCTOYChIE pakooOpa3Hble ObutM TmpeactaBieHsl D. longispina,
Diaphanosoma brachyurum Lievin, Chydorus sphaericus Miiller, Bosmina longirostris Miiller,
Alona intermedia Sars., Scapholeberis mucronata Miiller.

OCEHBIO YHCIICHHOCTh 300IIAHKTOHA BeCbMa HE3HAYMTEIbHA U cocTaBisuia 1233 ak3./M°,
6uomacca — 133,560 mr/m>. JIOMMHHUpOBAIM B STOT NEPUOJ BETBHCTOYCBHIE PAKOOOPAa3HBIE, C
yIeIbHBIM BecOM B uMcieHHocTu 59,3%, B Ouomacce - 52,3%. OcHOBHYIO poib urpanu D.
longispina m A. affinis Leidig. CyOmoMuHaHTHas TpyIa — BECIOHOTHE pakooOpa3HbIE.
Homunupoan Hemidiaptomus ignatovi Sars.

CpenHsst YUCIEHHOCTh 300IMLIAHKTOHA B 11€JI0M 33 BEreTallMOHHbIH nepuos 3488 ak3./M°,
cpenHss 6uomacca — 94,332 mr/v’.

BriBoabl
1. B 3oomnankroHe p. O0u B 30HE CTPOMUTENHCTBA B BEreTallMOHHBIA mepuon 2022 r.
obHapyxeHo 33 Buma W3 Tpex cucreMarnyeckux rpymm: 17 — konoBpatku (Rotifera); 9 -
BeTBUCTOYCHIe pakooOpaszHbie (Cladocera); 7 - Becinonorue pakooodpasnsie (Copepoda).
2. KonuuecTBeHHBIE TMOKa3aTeNd 300IUIAHKTOHA HWMEIH XapaKTePHYIO CE30HHYIO
JUHAMUKY: BECHOW HaOIt01aach HAMMEHBIITNE YUCICHHOCTh M Oromacca, JIeTOM - HauOOJIbIITHE.
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CpenHsis 4YHMCIEHHOCTh 300IUIAHKTOHA B I1EJIOM 3a BEreTaluoHHbIA nepuoa 3488 IK3./M,
cpenusis omomacca — 94,332 MI/MC.

3. BenuumHa MHIEKCaA canmpoOHOCTH B BeCEHHEE BpeMs cocTaBmia 1,6, JETOM U OCEHBIO
— 1,8, 4To cooTBeTCTBYET -Me30CcanpoOHON 30HE M CBHIETEIBCTBYET 00 YMEPEHHOH CTETeHU
3arpsiI3HEHHOCTHU BOJIBI.
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BNOJOI'vsl PAYKA APTEMHAH I'NITEPTAJIMHHBIX BOJOEMOB
KYJAYHAUHCKOU HUBMEHHOCTHU (HA TIPUMEPE O3EPA KYJYHIAUHCKOE)

L2 ]1. B. Becnuna, '10. A. Becuun, 'M. B. Jlaccwui
' MHCcTrTyT BOAHBIX 1 9Konorudeckux npodiem CO PAH, Bapuayn,
Poccus, artemia.vesnina@mail.ru
2 Hoeocubupckuii I'ocynapcTsennsiii Arpapusiii Yausepcutet, HoBocubupek, Poccus

AnHoTtauus. [IpuBeneHsl pe3ynbTaThl UCCIEIOBAHUN MOPHOMETPUUYECKUX U PETPOIYKTUBHBIX
napaMmeTpoB pauka ponaa Artemia Leach, 1819 B o3epe Kynynmunckoe B perpeccuBHbiit (2006 —
2013 rr.) u TpancrpeccuBHbIi (2017 — 2022 rr.) neproasl BoAHOCTH. [IpoBenéH aHau3 BIUSHUS
HAa HUX a0OMOTUYECKUX U OMOTHYECKHX (haKTOPOB.

KawueBble cioBa: apremus, MOPGOMETPUYCCKHI aHAINU3, TPAHCTPECCHBHAs, PErpecCHBHAs
(a3l BOIHOCTH.
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BIOLOGY OF THE BRINE SHRIMP OF HYPERGALINE RESERVOIRS OF
THE KULUNDINSKY LOWLAND (ON THE EXAMPLE OF LAKE
KULUNDINSKOYE)

L. V. Vesnina, Y. A. Vesnin, M. V. Lassyi

Summary. The results of studies of the morphometric and reproductive parameters of the
crustacean of the genus Artemia Leach, 1819 in Lake Kulundinskoye during the regressive (2006
—2013) and transgressive (2017 — 2022) periods of water content are presented. An analysis of
the influence of abiotic and biotic factors on them was carried out.

Keywords: artemia, morphometric analysis, transgressive, regressive phases of water content.

Ha Tepputopum Anrtaiickoro Kpas HaxOAWTCS caMblii KpymHbIA B 3amamgHou Cubupu
(OHJ THMEepPraluHHBIX 03€p, 300IUIAHKTOH KOTOPBIX, B OOJIBIIMHCTBE CIIy4aeB, NPEICTaBIICH
MOHOKYJIBTYpOH >kabpoHororo pauka pona Artemia Leach, 1819. Hayunslii uHTEpEeC K ATUM
OpraHu3MaM BbI3BaH MX UCKIIOUUTEIFHONW OCMOPEryJINpPYIOUIel ClIOCOOHOCTBIO, pa3HOOOpasueM
bu3noNOruuecKux, OMOXMMHUYECKUX U MOP(OIOrMYecKUX CBOWCTB OTHEIbHBIX MOMYJSALUH,
CYILIECTBOBaHMEM MONUILIONUHU. [IpakTHueckas LIEHHOCTb apTEMHUM CBsi3aHA C IEPCIEKTUBOMN
UCIIONIb30BAaHUsl €€ JManay3upyloluX sHll B KadecTBe cTapToBoro kopma. Kopma u3 nucr
apremuu, Oyarogapsi CBOUM MOP(HOMETPUYECKHMM M OHMOXMMHUYECKHM CBOICTBaM, 3aHUMAIOT
JUMPYIOIEe MECTO B aKBAKYJIbTYpe MHOTUX CTpaH [2; 3]

s Hambosiee TMOJHOTO ONMMCAHUS TOMYJSIMU apTEeMUU HEOOXOAWMO HCIIONIB30BaTh
MYJIbTUAUCIUILUTMOHAPHBIA TOJAXOJ C HCIOJIb30BAaHUEM OHUOMETpUH, MOP(POMETpPUUYECKUX U
MOP(OJIOTHUECKUX XaPAKTEPUCTHK, U MOJIEKYJIIPHO-TEeHETHUECKUX ucchenoBanuii [11].

[lenp  uWccrmegoBaHMs:  BBISIBUTH ~ OCOOCHHOCTH  MOP(OMETPUYECKHX  MPHU3HAKOB
xaOpoHororo payka apremMuu o3epa Kymynannckoe B pa3Hbie Gpa3bl BOTHOCTH.

MarepuaJjbl 1 METOABI

Matepuan 300IIaHKTOHAa ObLT COOpaH B paMKaX MOHHUTOPUHIOBBIX HCCIIEIOBAHUN B
nepuoy ¢ ampens mo oktaops 20062013 rr. u 2017-2022 rr. Ha o3epe Kymynauackoe. O3epo
pacnofyiaraercs B binaroBenieHckoM paiioHe AnTaickoro kpas, 52°95' cesepHoii mmpotsl, 79°50'
BOCTOYHOM JOJTOTHL, Ha 99 M Hax ypoBHeM Mopsi. OTO60p npod, u3mepeHus (GakTopoB Cpebl U
BU3yalbHbIE HAOIIOACHHS 3a paclpeiesieHHeM padka [0 aKBAaTOPUHU O3epa MPOBOIMINUCH IO
CTaHmapTHOW Metoauke [4; 6; 7] Ha TOCTOSHHO BBIJCICHHBIX CTAHIUSX HAOIIOJACHUS,
pacmoJIo’)KEHHBIX B pa3HbIX dyacTsx o3epa. [IpoObl ¢ukcupoBamucek 4%-M pacTBOPOM
dopmanuna.

Jlnst MophOMETpUYECKUX HCCIICAOBAHMM padyka HCIOIB30BAICS (PUKCHUPOBAHHBIIN
marepuai. B mepuoxa mccrienoBaHuil ObLIM MPOMEpEHBI 0cOOM 000OMX TOJIOB TPEX — YeThIpex
reHepamnuii padka. AHanu3 npoBoawiu 1o 13 mopdonornyexkum npusHakam (11 mractuaeckux u
2 Mepucthyeckux): anuHa Tena (¢/), nnmuHa abgomeHa (al), mmpuHa abaoMeHa (aw), JUIMHA
oBucaka (/w), mupuHa oBUCaKa (ow), pacCTOsIHUE MEXAy Tiazamu (de), nuametp riasa (ed),
JUIMHA TIpaBoil U eBoil ¢ypkanbHbIX BeTBeH (fI-r, fI-I), nmHa mepBoil aHTeHHB! (/a), mHUpUHA
ToJIOBHI (AwW), OTHOIIICHHE JITMHBI 1Ie(anoTopakca K IauHe abjaoMeHa (cl/al), uncio meTuHoK (sf-
r, sf-I) Ha IpaBoOi M JIeBON (ypPKAIbHBIX BETBSIX.

OTt60p pambl [1s 3aMepa TeMIlepaTypbl U MUHEPATU3alud OCYHIECTBIISIICS C OMOIIIbIO
O6aromerpa. OOmas MuHEpanM3alMs ONPEIeNsIach C IMOMOIIbI0 ONTHYECKOTO mpubopa —
pedpakromerpa (ATAGO Hand refractometer, Kernco Instruments Co., inc. 420 Kenazo Ave., E
1 Paso TX 79928 USA). I'mapoxumuueckue mpoObl OTOMpaInCh IMyTEM 3a4epIbIBAHMS PaIlbl,
06wnémom 1,0-1,5 1.

Cratuctudeckyro o0pabOTKy marepualia MPOBOAMIN C IMMOMOIINBIO MAaKeTa MPHUKIAIHBIX
nporpamm Microsoft Excel m STATISTICA. Beruucnsnm MakcMMalbHOC W MHHUMAIBHOE
3HAUCHUS (Xmax, Xmin), CpeqHEapudMeTndecKkoe 3HAYCHHE (Xcp.), CTAHIAPTHYIO OMIMOKY (Sy),
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CTaHJapTHOE OTKIIOHEHUE (o), ko3 dunmeHt Bapuanuu (CV), kodpdunueHtT xoppensuu (r)
npu 5% u 1% yposusax 3naunmoctu (P <0,05, P <0,01). Paznuiyy cpeHuX BeTUYHUH OLICHUBAIH
no kputeputo CterofeHTa npu 5% ypoBHE 3HaUMMOCTH [5; 8].

Pe3ysabTarsl M UX 00Cy:KIeHHE

Jlis  pavykoB apTEeMUU XapaKTepHBI KoJeOaHWs MOPPOMETPUYECKHX IOKa3aTeneH,
3aBUCAIIUX OT YCIOBUN OKpyKaromieh cpeapl. Taxxke st 000€mobIX MOMy/IsIUi XapaKTepeH
nosoBoil fumop¢usMm [1; 13]. Ilo gaHHBIM MHOTHX aBTOPOB K OCHOBHBIM MOP(HOMETPUYECKHM
IpU3HAKaM, ONPEIENSIOMINUX IMOJOBOM AUMOPGU3M OTHOCSTCS JUIMHA Tela, IIMPUHA TOJIOBBI,
paccTosiHue MEeXIy Ta3aMu, JUaMeTp Ti1a3a, JUIMHA aHTEeHHBI, JyHa Qypku [9; 10].

[Ipy onmcaHuM BHEMIHUX TPU3HAKOB IIOJOBO3pENbIX OCOOEl paukoB o03epa
KynynanHckoe HaOMIOAar0TCs XapaKTePHbIE IS MApTEHOTEHETHYECKUX TOMYIISIUNA TapaMeTphl.
VYV camnoB ¢poHTabHBIE OYTOPKH Ha XBaTaTEIbHBIX aHTEHHAX MMEIOT cepuueckyro dhopmy
[12]. Ha oBucakax camMok uMEIOTCS HeOomblmue BBIPOCThL. OmHAKO, N7 OMpeleICHUS
¢buoreHeTHYECKUX CBSI3eM JAHHOTO BHJA C APYTMMHU HEOOXOIMMO MPOBEACHHE MOJIEKYJISIPHO-
TeHETHYECKUX MCCIIEOBAHUN.

B nepuon uccnenoBanuii MoppoMeTpUUECKUA aHATN3 TIPOBOIWICS Ha pa3HOBO3PACTHBIX
0C00sX ’Ka0pOHOTOTO padka apTeMuu. JIOCTOBEPHBIX PA3NIUYMil MEXIy MOKa3aTelsIMU Pa3HbIX
reHepanuil He OTMEYEHO, KaK B TeUEHUE OJJHOTO BEre€TaIl[MOHHOIO CE30HA, TaK U CMEKHBIX.

Hnuna tena (t/). B TpancrpeccuBHyio (azy mo anmuHe Tena (/) y caMOK BBISBICHO
JIBYXMOJIAJIbHOE paclpesiefieHue, B PErpecCUBHYI0 — pacHpeesieHne OJHOMOJAIbHOE, OJHAKO
NPUCYTCTBYET TMPABOCTOPOHHSASA acUMMETpus (KodpuuueHT acumMmeTpuu (As) sBIseTCS
noctoBepHbiM U paBeH 0,53). B perpeccuBnyo a3y HaOmoganochk o0Imiee YKOpOUCHHE
BapHAIIMOHHOTO psiia: pa3Max MeXAy MHUHUMalIbHBIM M MAaKCUMAJIbHBIM 3HAUYCHUEM B
3acynuIMBy0 a3y cocTaBisl — 5,7 MM, B MOJHOBOAHYIO — 7,5. CokpallleHne WHTEpBajia B
perpeccuBHy0 (azy mpoU30IIIo, B OOIbIIEH Mepe, 3a CUET YKOPOUCHHUS «CJIeBa» (OTCYTCTBHE
oco0ell, UMEIOIINX HAaNMEHBIYIO JUIMHY Tesa). B TpaHcrpeccuBHyio a3y BapualliOHHBIN P
caMoOK ycioBHO nenuics Ha 10 knaccos ¢ marom 0,8 MM (B perpeccuBHyto — Ha 9, ¢ marom 0,7).
22% Bcex HcCClIeIOBaHHBIX B TPaHCTPECCHUBHYIO (a3y ocolel MpUHAANIEKaTd K MOJAIbHOMY
knaccy 10,3-11,1, Haubomnee yacTo BcTpeyaeMoe 3HadeHHe (MOJia) JaHHOTO Kjacca COCTaBIsa
10,6 MM (3T0 Mo1). 21,7% caMoK TpaHCIpecCUBHON (a3pl MpHUHAIEKATH KO BTOPOMY
MoJaiapbHOMY Kiaccy: 8,7-9,5 (Moz = 9,2 MMm); cepeauHa BapHallMOHHOTO psna (Meanana, Me)
npunuiach Ha 3HaueHue 10,0 MM (YTO cOBMaJaeT ¢ MaTeMaTHYECKHUM OXXUIAHHEM), TaKUM U
OONBIIMM 3HAUYEHUEM MIUHBI Tena obOnaganu 52,7% wuccnenoBaHHBIX caMOK. OTKpPBITBIM
ocTaéTcsi BOMPOC: MOJACPKHUBAIACH JIM Takas KapTHMHA Ha BCEM IPOTSKEHUH TPAHCTPECCUBHOMN
¢da3pl WM B OTHEIbHBIC TEPUOABI MPOUCXOAMIIA TIeperpynmnupoBka. B perpeccuBHyro a3y k
MonaibHOMy Kiaccy 9,8-10,5 (Mo=Me= 10,2 mm) 6b110 mipuypouyeHo 27,6% wucciaeaoBaHHBIX
oco0eif; JUIMHY Tena paBHYIO WK 00JbIlIe MOJAIBHON uMenu 55,9% ocoleilt (11 cCpaBHEHUS: B
TpaHCTpeccuBHYIO JnHOM Tena 10,2 mm u 6onee umenu Toibko 46,0% caMok).

Takum oOpa3om, Ha (oHE OOIIET0 CHUKEHHS BapHaOCIbHOCTH B PETPECCUBHYIO (Da3y
MPOUCXOIUT DIUMHUHAIMS Hauboiee «KOPOTKOTENbIX» CaMOK; B MOMYJISIUH IPEBATUPYIOT
ocobu ¢ mmuHOM Tema 10,2 MM u Ooyiee, 4TO MOXXHO pacCMaTpHUBAaTh KAaK TEHICHIUIO K
YBEJIMUYEHUIO JJIMHBI T€la CaMOK B PETPeCCUBHYIO (azy.

Jimua uedanortopakca (c/). Ilo nnune wnedamoropakca (c/) cpemu camMoK H3 03.
Kynynnuackoe B TpaHCrpeccuBHYI (a3y HaOmogaeTcss pacnpenerneHue, Onu3Koe K
HOPMAJTbHOMY, OJIHAKO TPHUCYTCTBYET TOHIKEHHAs CKOPOCTh TMAJEHUS YacTOT CIpaBa OT
CpeaHel U TeHACHIMS K MPaBOCTOPOHHEN acUMMETpUU. BapuallMOHHBIA psAZl YCIOBHO TOACIICH
Ha 10 xnaccoB ¢ mmpuHoi mara 0,4 (pazmax — 4,0 MM). MogalbHBIM SIBISUIOCH 3HAYeHHE 4,2 MM
(mumb  28,7% mONOBO3pENBbIX CAaMOK HMMENM MEHBIIYI0 JUIMHY TojloBOrpynu). B mpenemax
MonainpHOro kiacca (4,1-4,5) u nByx, cruenyrommx 3a HuUM cropaBa (4,5-49 u 4,9-5,3)
Haxoauiuch 74,4% W3 BceX HCCIIENOBaHHBIX B TPAaHCIPECCHIO caMoOK. B perpeccuBhyio ¢azy
BOJIHOCTH BapHallMOHHBIN psii ObT ycrnoBHO moaenéH Ha 11 kmaccoB (mupuna mara 0,4 M,
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uHTepBan — 4,1). Mozaa 4,3 MM (MeHbILIEH IIMHON TOJIOBOTPYAM obiaganu juuib 27,6% camok,
YTO 00YCIIOBHJIO NPABOCTOPOHHIOI acUMMETpHIO rpaduka). B mpeaenax mMomambHOrO M ABYX
CIEAYIOUIMX CIIpaBa 3a HUM KJAacCOB Haxoawyock 72,1% wuccinenoBaHHbIX caMmoOK. CKOpOCTh
CHW)KCHHSI YacTOT B MPaBOi CTOpoHE rpaduka paBHOMepHa. [[nuHY romoBorpyau ot 6,0 MM u
6onee umenu 4,0% caMok (AJ11 CpaBHEHMSI: B TpaHCTpeccuBHYIO (pa3y — Bcero 0,8%).

Taxum 00pa3oM, B perpeccuBHyIO (pa3y cpean caMoOK He HaOJII01al0Ch CHUYKEHUS TPaHHULL
BapraleIbHOCTH JUIMHBI 1e(aloTopakca, OJHAKO MPOM30IIa HEKOTOpas MeperpyninupoBKa B
CTOPOHY YBEJIMYCHHUS yHrcia oco0el, MMEIOIuX HanOoblliee 3Ha4eHUe JJaHHOTO MPU3HAKa, YTo,
B 1I€JIOM, MOXHO paccMaTpUBaTh KaK TEHACHIIMIO K YBEJTUUEHHUIO JITTUHBI.

Jimuna abmomena (al). B o06e ¢da3er BomHocT panuHa abgomeHa (al) umena
pacnpenenenue, 6JIM3K0e K HOpMalbHOMY, BapUallMOHHBIN Psijl YCIOBHO Aenuics Ha 11 kimaccos
c waroM 0,5 mMm. B TpaHcrpeccuro pazmMax MeXAy KpallHUMM BapuaHTaMM COCTaBisi 5,2 MM, B
perpeccuto — 5,0 (cokpamieHue pa3Maxa MPOHU3OLLIO HCKIIOYUTENBHO 32 CUET SJIMMUHAIUU
KpallHUX JIeBBIX BAapUAHT, MPH OSTOM BapHAIMOHHBIA PSJ HECKOJBKO «IIPUPOCY» CIPaBa).
MopanbHOW BEIUYMHOW TSI TPAHCTPECCUBHOM (ha3wl sBISLUIOCH 3HadeHue 6,0 MM (MEHbIICH
JUTMHON abmomena obnamanu 65,8% camok, Oonbineil — Tombko 28,7 — 3TUM 00yCIIOBICHA
TEHJCHIIUS K JIEBOCTOPOHHEH acuMMeTpuu). B perpeccuBHyto ¢a3y 3Hau€HHS pacloyiaraiuch
0ojiee CUMMETPUYHO OTHOCHTEIBHO MOJBI (KOTOpas cocTaBisuia 5,8 M), mpuuéMm Ipasee
3HaueHuss 6,0 MM B perpeccuto pacnonaraioch 32,0% Bapuant. K aBym HaubGonee
MHOTOUYHCJICHHBIM KJIaccaM TpaHcrpeccuBHOU ¢aszwl (5,8-6,3 u 5,3-5,8 MM) mpuHamiexanu
43,3% Bcex HcClIeOBaHHBIX CaMOK, J1Ba Han0oJiee MHOTOUYHCIEHHBIX KJacca PErpecCUBHOM
daszsr1 (5,5-6,0 u 6,0-6,5 mm) conepsxanu B cebe 48,1% camoxk.

Taxum o0pa3om, U3 TaHHBIX, IPUBEAEHHBIX B 0000IIEHHOM BapHAllMOHHOM PSAY CIOKHO
TOBOPUT O TOM, B Kakyio ¢a3y caMKu umenu Ooyiee JUIMHHBIA abmomeH. Bo3moxHO, 3TOT
MpU3HAK HE U3MEHSETCS MO BIUSHUEM (Da3bl BOTHOCTH.

OtHomenune qmHbBI nedanoropakca k mmHe abmomena (cl/al). B o6e ¢da3pl BogHOCTH
pacrmpeiciecHue CaMOK I10 COOTHOIICHHWIO JIuHBI Tedanoropakca u abmomena (cl/al)
XapaKTepU30BAIOCh MHKOOOpa3HbIM 3KCLECCOM U SIBHOM IPaBOCTOPOHHEH acuMMeTpuei,
NpU4EéM B PErpeccHMBHYIO (pa3y 3TH 0COOCHHOCTH HOCHIM emé Oosiee BBIPAKCHHBIM XapakTep.
Tak, ko3¢ durment skcrecca (Ex) A1 BapualMOHHOTO psiia TPAHCTPECCUBHOM (a3bl paBeH 2,54
(dTO0 JOCTaTOYHO MHOTO), miua perpeccuBHoi — 4,08; kodpduLMEHT acuMMETpuH B
TpaHcrpeccuto OblT  paBeH 1,25 (YTO  KJIACCHYECKHM paccMaTpUBAeTCs Kak — «KpaiiHe
aCUMMETPUYHOE» pacmpeneiieHue), B perpeccuto oH paseH 1,85. HaGmrogamoce obmiee
yBEJIMYEHUE IPaHUI] BapuaOeIbHOCTH MPU3HaKa B perpeccuBHyio (asy: pazmax cocrasisn 1,40
(mpotuB 0,85 — B TpaHCTPECCUBHYIO), BAPUAIIMOHHBIN ST YUTMHUIICS KaK CJIeBa, TaK M CIIpaBa.
Crout OTMETHTh MHOTOYHCIEHHOCTH Kiacca 1,44-1,55 MM B perpeccuBHyIO (pa3y BOIHOCTH: K
HEMY OTHOCHIIOCH 4,7% ocobeil (a1 cpaBHEHUS: B TpaHCTpECCHIo BennuuHy cl/al 6onbiie 1,44
UMEITU BCETO JBE CaMKH 3a BCIO a3y, 4To cocTanisieT npuMepHo 0,5% uccienoBaHHBIX 0c00€H).
Mopna tpancrpeccuBHoi ¢azbr 0,77; perpeccuBHoit — 0,79. B monHoBoauslit mepuon 69,7%
CaMOK MpUHAANEXKATH K TpéM Kiaccam: MonainbHoMy (0,77-0,85) u nexamtum ciesa (0,69-0,77)
u cnpasa (0,85-0,93) or nero. B 3acymuuBblii nepuon abcomorHoe OonbmuHCTBO (78,1%)
ocobeit oTHOCMIHCH K ABYM kiaccam: 0,71-0,85 (MomanbHOMY) M CleIyIOIEMy 32 HUM CIIpaBa
(0,85-0,99). Benuuuny cooTHomeHust Ooisbiie 1 B perpeccuBHyo (azy umenu 14,1%
MCCJIEJOBAaHHBIX CAMOK, B TpaHcrpeccuBHyo — 10,2%.

Takum o00pa3oM, B perpeccuBHyi0 (a3y BOAHOCTH Y CaMOK apTeMHUU U3 03.
Kynynnuackoe mposiBUiIach TEHISHIMS K YBEIMUYCHHIO COOTHOILICHMS cl/al, oTMevaromascs Ha
dboHe BhIIENEHUs C€1ab0 BapbUPYIOMIETO SApa W TOBBIIMICHHOW BapuaOCIbHOCTH B IMPAaBOM
«xBocTe» rpaduka. MOKHO TpeArnonaratb, YTo 3HaUYCHUE c//al BBIPOCIIO HE 3a CYET COKpAIICHHUS
JUTMHBI a0JJOMEHa, a 3a CUéT yBEIMYCHHs JJIMHBI 1edanoropakca (M B oOmeM 1Mo o3epy, U y
HEKOTOPOI HEOONIBIION TPYIIIBI CAMOK — B 0COOCHHOCTH). OTKPBITHIM OCTaETCsl BOIIPOC: CAMKH C
BEITUYMHON c//al> 1 TOCTOSITHHO MPUCYTCTBYIOT B IOMYJISIIMNA B HEOOJIBIIIOM KOJTMYECTBE, HIIH JKE
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OHM TIOSABIIAIOTCS SMU30JUYECKH? DTOT BONPOC paspeliaeTcs INpu paccMOTpeHuu Oolee
KOPOTKHUX BPEMEHHBIX TPOMEKYTKOB (OTIEIBHBIX MECSIEB) BHYTPH KaxkI0H a3kl BOJHOCTH.

[upuna abgomena (aw). B TpancrpeccuBHyro (hasy BOJHOCTH MO MPU3HAKY IIUPHUHBI
abnomeHa (aw) caMKku apreMuH U3 03. KynyHanHckoe OblIH pactpeieneHbl MyJIbTUMOAaIbHO. B
BBIOOpKE HaOmomamoch 4 MOJIBI: JBe Hanbojee MHOTOYMCICHHBIE, M JIBE HMEIOININe
BTOpOCTeneHHoe 3Hadenne. Mo = 0,60 mm (29,5% ocobeit B MogansHOM Kiacce 0,58-0,62 MMm);
Mor = 0,50 mm (26,4% ocobeit B kiacce 0,50-0,54 mm); Moz = 0,70 mm (7,3% ocobeii B
cootBercTByOmeM kinacce: 0,70-0,74 mm); Mos = 0,40 mm (5,0% ocobeit B e€ xmacce: 0,38-
0,42). Ocobusixom ctosm «cpennuii kiace» (0,54-0,58 mm), moma koroporo (0,55 Mwm)
OJIHOBPEMEHHO SIBIISIETCS U MenuaHoil (Me) ans BCero BapHallMOHHOTO psijia. JleBeit MemuaHb
nexano 37,9, npaseit — 46,5% Bcex uccnenoBaHHbIX ocobeit. Takum obpazom, 62,1% camox B
TpaHCTpECCUBHYIO (pa3y umenu mupuny abromena ot 0,55 MM u BbIIIIE.

B perpeccuBnyio a3y Tun pacmpeneneHus MO JaHHOMY IPU3HAKY KapAMHAIBHO
OTJIIMYAJICSA — 3TO OBLIO OJHOMOJAIBHOE OCTPOBEPUIMHHOE pacHpesienieHre, Mojaa koroporo (Mo
= 0,60 mM) comamaet ¢ wmeamaHo (Me = 0,60 MM) W TPaKTHYECKH COBMAMAET C
MaTeMarudeckuM oxuaanueM (X = 0,58 Mmm). OqHAKO OT HOPMAIBHOTO PACIPECICHUS TaHHYIO
BBIOOPKY OTJIMYAET BBIpAXEHHBIN skcuece (Ex = 1,25) m kpaliHssl MaJOYMCICHHOCTH IBYX
NOCJIETHUX KIaccoB (Kak B JIEBOM, Tak M B TNpaBoil cropoHe rpaduka). [lo cpaBHeHuio c
TPaHCTPECCUBHOM (ha30ii, B PETPECCHUI0 YBEIMYMIICA pa3Max BapUAIMOHHOTO psiaa (B OONbIICH
CTETIEHU psij MPHUPOC CIpaBa), OJHAKO, KaK TOBOPWJIOCH BBIIIE, TOOABUBIIMECS KJIACCHI ObUIN
KpaitHe manouncieHHsl. K mogansnomy kiacc (0,58-0,63 mm) otHocunucs 50,1% camoxk, a ecnu
paccMaTpuBaTh MOJAIIBHBIN KIIACC C IBYMSI OOKOBBIMHU, TO MOKHO TOBOPHTH O TOM, YTO 3TH TPH
KJjlacca cojepxaiu B cebe abcomoTHoe OompIMHCTBO — 83,2% BapuaHT; HpPaBbIil «XBOCT»
rpapuka conepxan B cebe 11,8% Bapuant, neBbiii — 5,1% (B 4éM HEKOTOpas TEHACHLUS K
MIPaBOCTOPOHHEH acuMMmeTpun). B perpeccusnyto ¢azy 58,9% camok umenu mupuHy abaoMeHa
paBHyto win Ooinbine MomansHOU (0,60 MM), B TpaHcrpeccuio mupHHON abnomena ot 0,60 u
BhIIIE 0oOananu 46,2% ocoOeii.

Takum oOpazom, B perpeccuBHy0 a3y BOJHOCTH CaMKH XapaKTEPU30BAIUCH
eAuHooOpa3ueM 1O MpU3HAKy aw, B TONYJIALHUHM  BBIAEISUIOCH  MHOTOYHCICHHOE
ciaboBapbupyloliee «sapo» ¢ mmpuHoi abmomena 0,58-0,63 mm. B momHoBomHyio da3sy,
HAIPOTHUB, TOCTATOYHO YETKO BBIICISUIMCH OT/AEIbHbIE TPYIIUPOBKU C Pa3HBbIM [TOKA3aTeIeM aw,
OoJbIIas 4acTh CaMOK MMena mupuHy abmomena ot 0,55 MM u Bhiie (B perpeccuBHyr (asy
OoJibIast YacTh CaMOK uMera 3HadeHue aw > 0,60 mm) (puc. 1.).

upuna oBucaka (ow). B o0e ¢a3zpl BOIHOCTH pacmpeneseHHe CaMOK I0 IIHPHHE
OBHCaka OBUIO OJHM3KMM K HOpPMaJlbHOMY. B TpaHCrpeccuio BapHallMOHHBIN psg  ObLI
3HAUUTENbHO ANUMHHEN (pa3Mmax 3,14 MMm) u ycnoBHO Aenuics Ha 11 kiaccoB ¢ MIMPUHON mIara
0,30 mm. B perpeccuro pazmax cokparmics 10 1,90 MM (ynumm B OCHOBHOM KpailiHHE JIEBBIS
BapHaHTHl, HO U CIpaBa PSJl TOXKE YKOPOTHIICS), YCIOBHBIX KJIACCOB CTaja0 MeHbIIe. MoJbl
BapHAllMOHHBIX PSAAOB ObUIM paBHBI M cocTaBisuid 1,60 MM, OAHAKO CTOMT OTMETUTh, YTO B
perpeccuBHyio (hazy momanbHbIi kiacce (1,60-1,90 mm) 6bu1 G6oee MHOrounciaeHHsM (40,4%
ocobeif), yueM mopanbHbiil kiacc (1,40-1,70 mm) TpancrpeccuBHoi ¢a3bl (33,4% ocobeii).
[IpaBee Mozbl B perpeccuro pacnogarainoch 62,6% camok (ow > 1,60 MM), B perpeccuro — TOJIBKO
40,2 % camok.

Takum o0pazom, B perpeccuBHy0 (asy BOAHOCTH HaONIIOJANAacCh TEHICHIMS K
YBEJIMUYEHUIO IIMPUHBI OBUCAKA, CO CHIXKEHHEM BapraOeIbHOCTH M0 JAHHOMY MPU3HAKY.

Jnuna osucaka (/w). Pacmpenenenue mno mnpu3HaKy UIMHBL oBucaka (/w) ObLIO
HOpMaJIbHBIM B 00¢ (ha3wl BogHOCcTH. OHAKO B TpaHCTpEeCCHBHYIO (azy HaOmomayics ciaadblid
skcuecc (Ex = 0,14), a B perpecCuBHYIO0 — TEHJICHLIUS K JIEBOCTOPOHHEN acuMMeTpun. Bennunna
pa3maxa B perpeccuBHyio (a3y 3HauuTenbHO cHH3Miack (¢ 2,32 mo 1,60 mm), B Oombiieit
CTETIEHU YIUIM HWKHHME BapHaHThL. Yucio kimaccoB ocranoch npexHuM (10), coxparmnack
mupuHa 1mara. Mona TpancrpeccuBHOU (a3bl coBnagana ¢ meauanoit (Mo = Me = 1,50 Mmm) u
NPaKTUYECKH COBMajasa co cpeane apudmerndeckoit (x = 1,49 mm). K mMomanpHOMY Kitaccy
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(1,44-1,70 mm) npunauiexano 28,5% ocobell; mmHy oBucaka > 1,50 mm nmenu 55,6% u3 Bcex
HCCICIOBAaHHBIX CAMOK.

Jnuua Tena (r/)

() canTnamenme el/nl

lIIupmu a abapomena (au
120 g

o E

TCTOTE. M3

B
;Ej o0 E1s0

- e o=

= |

0,350,45 0.45-0,55 0,55.0.65
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()
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Puc. 1. I'mcrorpammel pacnpezneneHuss MOJIOBO3PEIBIX CAMOK M CaMLOB apTEMUHU IIO
MOp(OMETpUUECKHM TPU3HAKAM Tella B TPaHCTPEeCCHBHYIO (a, ¢) u perpeccuBHyto (b) dassl
BOJIHOCTH.

B perpeccuBnyto ¢a3zy moaa BeiOopku coctasisiia 1,80 MM, k MoganbHOMY Kiaccy (1,69-
1,87 mm) mpunaanexanu 27,9% ocobeit. [yinHy oBHcaka Oosnblie J1M00 paBHYIO MOJAIbHOMN
umenu 31,6% wuccneqoBaHHBIX CaMOK, JUIMHA OBHCAaKa MEHbIE MOIATbHOW ObUla XapaKTepHa
st 68,4% ocobeil (B uéM HeKoTOpasi TEHACHIIUA K JIEBOCTOPOHHEN acumMeTpun). OHAKO, ecin
CpPaBHHBATh C TPaHCTPEeCcCUBHOM Gazoit, /w > 1,50 mm umenu 74,1% ocobeil.

Takum 00pazom, B perpeccuBHy0 ¢azy HabIr01aach TCHACHINS K YBETUUCHUIO JJTUHBI
OBHCaKa, Ha ()OHE COKpAIEHUS IPAHUI] BAPbUPOBAHUS JAHHOTO MTPH3HAKA.

[upuna ronosel (hw). B TpaHcrpeccuBHyIo ¢azy pacmpenesieHHue CaMOK IO IUPHHE
roJioBbl (AwW) OBLTO MYIBTUMOJANBHBIM, IIEHTpPAIbHAS (camas MHOTOUYMCICHHas) mMona (Mor)
COBMAJaa ¢ MEIMAHOW BapHUAIIMOHHOTO psinga U Obiia paBHa 0,60 mm. JlnuHa psga coctaBisiia
0,53 MM, mmpuna mara 0,05, gucio ycnoBHbIX kiaccoB — 11. K nmepBomy MomanbHOMY Kiaccy
(0,58-0,63 mMm) otHOCcunuch 25,6% ocobeil, ko BTopomy MoaanbHOMYy Kiaccy (0,68-0,73 MM,

2 =0,70) — 24,0% u x TperbemMy (0,48-0,53 mm, Moz = 0,50) — 20,9% oT Bcex uccie0BaHHBIX
camok. lIupuny romsossl 607b1IYIO 100 paBHYIO MeananHoi (> 0,60 mm) umenu 65,3% ocoOeii.

B perpeccuBHnyio a3y BblIensiIach 0JJHa MO, KOTOpasi COBIMajana ¢ MEAMaHON U ObLIa
paBua 0,60 mMm. K MomansHoMmy kiaccy (0,55-0,65 mm) npunagiexano 49,2% ocobeit (Ex =
1,51). lllupunoit ronosel > 0,60 MM xapakrepuzoBanuch 79,1% uccinenoBanHbX caMok. CTOUT
OTMETHUTH, YTO B PErpecCUBHYIO a3y BapHAIIMOHHBINA psij mpupoc cupasa (4s = 0,93), ogHako
0c0o0M, UMEBIITNE MAKCUMAIIbHYIO JJTUHY TOJIOBBI, OBUTH €THMHIUYHBI.

Takum o0pa3om, B perpeccuBHyI0 (pa3y MposBIiIseTCs TEHACHUUS K YBEIUYEHUIO IIUPUHBI
T'OJIOBBI U YCTAaHOBJICHUE €IMHO00pa3us 10 JaHHOMY IIPU3HAKY, [0 CPABHEHHUIO C TIOJTHOBOTHOM.
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Paccrosiane mexny rnazamu (de). [lo mpusHaky paccTosHHS MExay Tiazamu (de) B
TPaHCTPECCUBHYIO a3y BBHIOOpPKa HMMeJa paclpeneieHue OMU3Koe K HOPMaJbHOMY, OJIHAKO
npocMaTpuBallaCh HeKas TEHACHLUUS K [PaBOCTOPOHHEH acUMMETpUU M Jaxe K
JBYXMOJIaJIbHOCTH. Pa3zmax BapuaiiioHHOro psjaa coctaisut 1,10 MM, Beiensiioch 12 yCIIOBHBIX
kyaccoB ¢ mupuHou mara 0,1 mm. Moga Beibopku — 1,30 MM, meauana — 1,40. bonbimas yacte
ocobeii (58,2%) umena de > 1,40.

B perpeccuBnyto ¢dazy pacnpenencHue ObUIO OJIM3KUM K HOPMaJIbHOMY, OJHAKO
POCMaTpPUBANIACh TCHICHIIUS K JICBOCTOPOHHEH acuMMeTpun. BapuanimoHHbIi psi nenwics Ha 9
YCIOBHBIX KiaccoB ¢ marom 0,1 MM (ykopoueHHe psiia IpOU3OIILIO Ha JIBa Kjacca CIpaBa U Ha
onuH cneBa). Mona Obuta paBHa 1,50 mm, meamana — 1,45. Benuuuny de, 60onpinyo 1u60
paBHyI0 MoJanbHOM, umenu 45,1% ocobeil (B 4éM TeHIeHIUs K JIEBOCTOPOHHEH acCHMMETPUH).
OcHoBHasi Macca HccielnoBaHHBIX caMoK (57,9%) mnpuHamnexana K JOBYM LEHTPAIbHBIM
kmaccam: 1,35-1,45 wu 1,45-1,55 (B TpaHcrpeccuBHyro (a3y K aHaJOTHYHBIM KJlaccam
npUHAJICKATH TOIbKO 33,9% wuccienoBaHHBIX 0coOe€i, OoIbInas YacTh CaMOK HaXOWJIach
JeBer 3THX ABYX KiaccoB). Ecou cpaBHUTH nBe (pa3bl MexIy cOOOW, OpUEHTHUPYSICh HAa MOIY
perpeccuBHoi (azbr (1,50 MM), TO momy4yaercs, YTO B TPAHCIPECCHI0 Takoe M OoJjbliee
paccrosiHue Mexnay riazamu umenu 43,1% ocobeit (a B perpeccuio, Kak yKe€ TOBOPHIIOCH,
45,1%).

Takum 00pazoMm, CIOXKHO OKOHYATEIbHO CKa3aTh, MMEJach JIM B PErpeccHBHYIO (azy
TEHJCHIUS K YBEJIMUYCHUIO DPACCTOSIHHS MEXAY TJa3aMd, OJHAKO C YBEPEHHOCTBHIO MOXKHO
TOBOPUTH O TOM, YTO B 3aCYLLIUBYIO a3y COKpaTHIUCh I'paHUIbl BapHaOeIbHOCTH, U CaMKH
uMenH OoJiblliee eqUHO0Opasue Mo JaHHOMY MPU3HAKY.

Juametp rnaza (ed). B o0e da3pl BomHOCTH 10 MpU3HAKY AuaMeETp ria3a (ed) BHIOOpKH
XapaKTepU30BATHCh MYJIbTUMOIAIBHBIM PACIPEICTICHHEM: BBIICTSUIOCH KAK MUHUMYM YEThIpe
MOJIbI, OHAKO COOTHOIIICHHWE MEXIY HMMH B pa3Hble (ha3pl ObLI0 HE oamHakoBo. Hamboiee
MHOTOUYHCJICHHOHN, KaK B MOJIHOBOJIHYIO, TaK M B 3aCyNUIMBYIO (pa3y ObuIa MOJanbHAsl BEIHMYHMHA
0,25 mm (B TpaHcrpeccuto el xapakrepuzoBanuch 31,6% camok, B perpeccuro — 31,7%).
Bennuuny de > 0,25 B TpancrpeccuBHyto ¢a3y umenu 54,3% 13 Bcex MCCIeJ0BaHHBIX 0c00eH, B
perpeccuBHyto — 87,2%. Cnenyer OTMETUTB JIEBOCTOPOHHEE YKOPOUEHHE BAPUALIMOHHOIO psijia B
perpeccuBHy0 ¢azy (orcyrcTBoBanmm ocobu ¢ auamerpom riaza 0,18 u 0,19 mm). B 06e dassr
oOparaeT Ha ce0s1 BHUMaHUE KpalHssl MAJOYUCICHHOCTh 0co0ei ¢ auameTrpoM riasza 0,21, 0,22,
0,24 1 0,29 mm.

Takum o00pa3oM, B perpeccuBHyIO ¢a3zy MNPHUCYTCTBYET TEHJEHUUS K YBEIMYEHHUIO
qUaMeTpa TJiaza, COMPOBOXKIAMOMIASCS OOIIMM CHUKXCHHEM BapuaOENbHOCTH 10 JaHHOMY
MPU3HAKY.

Jnuna antenusl (/a). B o0e (a3l BOmHOCTH pacrpeneneHne Mo MPU3HAKY JJIMHBI
aHTeHHHI (/a) cpenu camok ObUTO OJIM3KUM K HOpMallbHOMY. B TpaHcrpeccuBHyro a3y ainHa
pana cocrasmsuia 0,90 mm, Bblaensuiock 9 ycnoBHBIX kKiaccoB ¢ marom 0,10 mm. Menuana
coBmaganma ¢ momoil m coctaBmsuia 0,90 mm. [lnwHY aHTEHHBI, OOJBIIYyI0 JMOO pPaBHYIO
mMonanbHOU (la > 0,90 Mm), umenu 62,7% uccieq0BaHHBIX CAMOK.

B perpeccuBnyto a3y BapuanMOHHBIN PsiA YUTMHWICS 3a CU€T H00aBIICHMs] KpalHUX
neBbIx BapuaHT (pasmax 1,10 mMm), omgHako n00aBUBIIMECS KJIAcChl ObUIM HEBEIHKH 10
yucIeHHOCTH. Moja, Takxke, Kak M B TpaHcrpeccuBHyIO ¢asy, coctaBisa 0,90 mm. [nuHy
aHTEHHBI, O0MBIIYI0 JHO0 paBHYI0 MOAAIbHOH, nMenu 46,5% ocobeii. OCHOBHAs Macca CaMOK
(53,5%) umenu nnuHY aHTEHHBI MEHbIE MOJaIbHOW. AOCOMIOTHOE OONBIIMHCTBO OcoOei
(60,6%) B perpeccuBnyto (pa3y npuHamnexanu Kk A8ym kinaccam: 0,80-0,90 u 0,90-1,00 mm (Ex =
2,02).

Takum o0Opa3oM, B perpeccuBHyIO (a3zy MpocMaTpUBaNIach TEHACHINS K YMEHbBIICHUIO
JUIMHBl aHTEHHBI, BBIJCIAJIOCh 3HAUYUTEIBHOE IO YHUCIEHHOCTH OoJiee-MEHEee OJHOPOIHOE
«IIpOY, B TIpeieNiaX KOTOPOTo Bapuanus Oblia HeBenuka (puc. 2.).
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Puc. 2. I'mcrorpammel pacnpezeseHus: MOJIOBO3PEIbIX CAMOK M CaMLOB apTeMUHU IIO
MOpP(POMETPUUECKUM MPU3HAKAM OBHCAKa M TOJIOBBI B TPAHCTPECCUBHYIO (@, C) U PETPECCUBHYIO
(b) da3b1 BogHOCTH.

Jnuna neBoit nonmactu Qypku (fI-/). B TpancrpeccuBHyio ¢a3zy 1o MpU3HAKY JIMHBI
neBort somactu  Gypku (fl-]) pacnpenereHue HOCWIO OWMONAIBHBIN XapakTep, IMHA
BapuaMoHHoro psna cocrasisuia 0,483 MM, Obuto BbIIeneHo 5 kiaccoB ¢ marom 0,100 mm.
['maBHas moma (Mo1) coctasmsuta 0,250 MM, BTopas Moaa (Mo>) 6su1a paBua 0,042 mm. Kpaiiaumii
JeBBIN KJacc, K KOTOPOMY OTHOCWIJIACh BTOpas Moja, coaepkan B cebe 3HaueHus ot 0,010 mo
0,100 m oTMyasicsi OT OCTAJIBHOTO BAPUAIMOHHOTO PsiJlia, BO-MEPBBIX: MOPSAIKOM HCUUCICHUS
(TpH 3HaKa mocye 3aIsToil), BO-BTOPHIX — BBICOKOW BHYTpeHHEH BapuabenbHOCThIO. C yuéToM
TOTO, YTO KOA(PPHUIIMEHT IKCIlecca UMEET KPUTUYECKH HU3Koe 3HaueHue (Ex = —0,95), MoxHO
TOBOPUTH O TOM, YTO KpaWHUH JIeBbIH Ki1acc cHOPMHUPOBAH OCOOSMH, HE NMPHUHAUICKALIMH
JaHHOMY BapHUallMOHHOMY pSAIy M COCTaBJISIOUIMMH COOCTBEHHOe pacnpeaeneHue. I[lpu
paccMoTpeHHH 0osiee KOPOTKUX MEPHOAOB BHYTPU IMOJHOBOAHOHN (ha3bl CTAHOBUTCA SICHO, YTO
ocoobu, c¢ fI-/ <0,100 mm BcTtpeuanuch Toibko B 2002 Tomy (Oosiee TOTO, BECh
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JKciepuMeHTaIbHBIA MaTepuan 2002 roma ObUT TPEACTABICH HCKIIOYUTEIBHO TaKUMH
0co0sMn), fanee 1o caMoro KOHIIa TPAHCTPECCUU OHU OTCYTCTBOBAJIU B MPOOax.

Camku ¢ guHOM JieBor Jjomact Gypku <0,100 MM NpakTHYECKH TOTHOCTHIO
OTCYTCTBOBAJIM U B Mpo0ax, OTOOPAHHBIX B PETPECCHBHYIO (a3y (umb 5 ocobel 3Toro kiacca
Bcrpetmnck B 2007 roxy). EnquncTBeHHass Moja BapuanioHHOTO psiga coctaBisuia 0,250 MM,
pacnpenenenue Obl1o 6JIM3KO K HOpMalbHOMY. Eciiu cpaBHMBaTh BapUallMOHHBIE PSIBI ABYX (a3
mo 9Toi Mone (OTOpPOCHMB KpaHWM JIeBBIM KJIacc), TO MOXHO OTMETHUTH Cleaylolee: B
TpaHncrpeccuto BenuuuHy fl-/ Gombiie momaneHOW umenu 41,3% wuccrnemoBaHHBIX 0coOeH, B
perpeccuto  — 32,0%. B TpancrpeccuBHyio a3y abcomorHoe OonbmuHCTBO (61,1%)
UCCIICIOBAaHHBIX CAaMOK HMENH JUIMHY JIeBOM jomactu ¢ypku > 0,250 MM, B perpeccuBHYIO
Hao0opoT: 68,1% ocobeit umenu fI-1 < 0,250 mm.

Takum 00pa3om, C HACTYIUIGHHEM pErpecCMBHON (a3l MposBHUIACH TEHICHLHUSA K
YKOPOUYEHHUIO JIEBOM JIOMacTu (YpKH Y <«IIUHHOPYPKOBBIX» ocobei. «KopoTkodypkoBbie»
ocobu B perpeccMBHyl0 (a3sy TpaKTUYeCKH OTCYTCTBOBAJIM, a B TPAHCTPECCHUBHYIO
MPUCYTCTBOBAJIM HE HAa BCEM MPOTSKEHUH (Pa3bl.

JnuHa nipaBoit nonactu ¢ypku (fI-r). B TpancrpeccuBHyio (aszy 1o npusHakKy JIMHBI
npaBoil sonactu  pypku (fI-r) pacmpenesrieHHEe HOCWUIO OWMOJANBHBIM XapakTep, IJIMHA
BapualMOHHOTO psifa coctasisiia 0,480 MM, Beaensuiock S kiaccoB ¢ marom 0,100 mm. I'naBuas
monaa (Mo1) coctaBisna 0,250 MM, BTopast moaa (Mo>) 6bina paBHa 0,042 mm. Kpaitauii neBbrid
KJIacc, K KOTOpOMY OTHOCHJIaCh BTOpas Moja, cojepxkan B cede 3HaueHust ot 0,010 xo 0,100 u
OTJIMYAJICS OT OCTAJILHOTO BAPUAIIMOHHOTO Psifia, BO-MIEPBBIX: MOPSAKOM UCUUCIIEHUS (TpU 3HAKa
IIOCJIE€ 3aIsATON), BO-BTOPBIX — BBICOKOW BHYTpeHHEH BapuabenbHOCThI0. C yu€ToM TOro, 4To
KO3 PUITMEHT PKCIIecca UMEET KPUTHIECKH HU3Koe 3HaueHue (Ex = —1,02), MOKHO TOBOPHUTH O
TOM, YTO KpaWHHUN JeBBIH Kiacc cHOPMUPOBAH OCOOSIMM, HE NPUHAIICKAIIUMHU TAHHOMY
BapHallMOHHOMY PSSy M COCTaBISIOIIMMHU COOCTBEHHOE pacmpezeneHue. [Ipu paccMmoTpenuun
0osiee KOPOTKUX IEPHOAOB BHYTPH TOJIHOBOJIHOW (Da3bl CTaHOBUTCA SICHO, 4yTO ocobdu, ¢ fI-/
<0,100 MM BcTtpeuanuch Tobko B 2002 roxy (6osee Toro, BeCh SKCIIEPUMEHTAIBHBIN MaTepra
2002 roma OBLT TPEICTABICH HMCKIIOYUTEIHHO TAaKUMH OCOOSMHM), Jajiee JO CaMOro KOHIa
TpPaHCTPECCUU OHHM OTCYTCTBOBAJIM B IIpobOax.

Camku ¢ januHOM mpaBoit jomactu ¢(ypku <0,100 MM NpakTHYECKH MOTHOCTHIO
OTCYTCTBOBAJIM U B TIpo0ax, OTOOpaHHBIX B perpeccuBHy0 ¢aszy (Jimimb 5 ocobeit 3Toro kiacca
Bcrpetunuck B 2007 rony). EquncrBennas mona cocrasisa 0,200 mm, pacrpeneneHue ObUIO
0nm3ko K HopMmanbHOMY. Eciiv cpaBHUBaTh BapuallMOHHBIE PsAbl ABYX (a3 mo Hambobliuel
Mojie TpaHcrpeccuBHOM ¢a3bl (0,250 MMm), 0TOpOCHB KpaliHUM JEBBIN KIIACC, TO MOKHO OTMETUTH
clenyiolee: B TPAaHCTPECCUIO BeIUUUHY fI-r Ooibliie MoaanbHOM umenu 42,8% uccieaoBaHHbIX
ocobeii, B perpeccuio — 32,5%. B TpaHcrpeccuBHyto (hazy abcomroTHOe OonbimuHCTBO (60,5%)
WCCJICIOBAHHBIX CaMOK MMENH JITMHY mpaBoi jonactu Gypku > 0,250 MM, B perpecCHUBHYIO
HA000poT: 67,5% ocobeit umenu fI-r < 0,250 mMm.

Takum o00pa3oM, ¢ HaACTYIJIEHHEM perpeccUBHON (ha3bl MpOsIBUIACH TEHACHLHUS K
YKOPOYECHHIO TPaBOM JomacTd (QYypKU Yy «UIMHHOPYPKOBBIX» ocobeil. «KopoTkodypkoBbie»
ocobn B perpeccuBHyl0 a3y NpPaKTHUYECKH OTCYTCTBOBalIM, a B TPAHCTPECCHUBHYIO
IPUCYTCTBOBAJIH HE Ha BCEM MPOTSKEHUU (a3bl.

Jlnuaa mipaBoit sonactu Gypku (fl-r) Ha CpaBHEHWHW C JUIMHOW JjeBou jomactu (fI-/).
AGcComoTHOE OOJBIIMHCTBO «KOPOTKO(YPKOBBIX» CaMOK, HacelsBIIMX 03. KymyHauHckoe B
2002 roxy (TpaHcrpeccuBHas ¢aza) WUMETU OJWHAKOBYIO JUIMHY JICBOM M TPABOW JIOMACTEH
bypxu. «lnuHHOPYpKOBBIE» 0c00HM, HacemsBmue o03. KymyHauHckoe B Xojae Oonbliei yactu
TpPaHCTPECCUH U Ha BCEM MPOTSIKEHUU PErpecCUBHOM (a3pl, OTIUYATIUCH CIEUUPUUECKUM
cooTHomeHueM: y 60% u3 HUX mpaBas JIonacTh ObUIa OMHAKOBOMN JUIMHBI ¢ J1eBOi (fI-r = fI-]), y
20% — npaBas nonacTh Obl1a JuuHHEE J1eBo# (fI-r> fI-I) u y 20% mpaBas nomnacts ObUIa KOpoue
aesoit (fl-r <fl-/). OgHako mpHU AETATBLHOM PACCMOTPEHUH BBIOOPKH BBIICHHIIOCH, YTO CPEAH
«IITMHHO(DYPKOBBIX» 0CO0EH, KaKk B TPAHCTPECCHUBHYIO, TaK U B PErPECCHBHYIO a3y MMEIOTCS
cneunduyeckre 0COOEHHOCTH B COOTHOILICHUH JUIMHBI Jonactelt ¢pypku. Ocodu ¢ AIHMHOM JIeBOi
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¢bypxku ot 0,100 1o 0,300 MM umMenu cBou OCOOCHHOCTH JJIMHBI TIPABOM JIOMACTH, a Y 0co0ei ¢
uHOW neBoit nomactu  ¢ypku ot 0,300 (BxmoumtensHo) nmo 0,500 mpaBas jomacTb
BappUpoOBaia mo-cBoeMy. B Tpancrpeccuto ocobu, umermme fI-/ or 0,100 mo 0,300 mm,
cocTaBis 74% BceX «UIMHHOPYPKOBBIX» ocobeit; 50% u3 3Toi moArpynmnsl UMENU PaBHYIO
JUIMHY Jonacte, y 30% mpaBas jonacts Obl1a JUIMHHEE JeBoi, y 20% — jeBast IJIMHHEe MPaBoil.
Cpenu ocobeit ¢ fI-/ ot 0,300 mo 0,500 MM mpeobiianano Gonbiiee enuHooOpazue: 80% umenu
paBHyI0 JUIMHY Jomacteil, y 15% neBas nomacts Obula IIMHHEE IPABOK U TOIBKO y 5% U3 3TOi
TpyNIBI IpaBas JIonacTh OblIa JUIMHHEE JIeBOU. B perpeccuBHyro ¢a3y moarpymma c fI-/ ot 0,100
1o 0,300 mm coctaBnsiia 77% ot Beell «IIIMHHOGYPKOBOI) TpynnupoBku, 60% camok U3 3Toi
MOATPYMIBI UMK PaBHYIO JUIMHY Jionacteid, y 20% mpaBas Jionacth ObUla JUIMHHEW JIEBOM, U
emeé y 20% mnpasas jomnacts 0bi1a Kopoue jeBoil. Cpenu noarpynmst ¢ fI-/ ot 0,300 xo 0,500 mm
B perpeccuBHyio ¢a3zy 70% ocobeil uMmenu paBHyI0 JAIUHY Jonacteid, y 20% mpaBas jonactb
ObL1a KOopoue JieBol, u 'y 10% mnpaBas jomnacts ObUIa JUIMHHEE JIEBOM.

Takum 00pazoM, «KOPOTKOPYPKOBBIC» CaMKH UMEIOT paBHYIO JIWHY jonacteir. Cpenu
«ITMHHO(YPKOBBIX» CaMOK, B CBOIO OY€pellb, BBLACISETCS IBE MOATPYIIBL «IIepBas» — C
nuHoM sieoit sionactu ot 0,100 o 0,300 MM u «BTOpas» — ot 0,300 (BrtounTensHO) 10 0,500
MM. B TpaHcrpeccuBHyio (a3zy MO COOTHOIICHUIO JUIMH JIOMAcTe OoJjbllee eauHooOpa3ue
HaOJI0aeTCsl BO «BTOPOM» MOITPYIE, B PErPEeCCHBHYI0 — B «IepBoil». I'oBopst rpy6o: B
TPaHCTPECCUBHYIO (pa3y CUMMETPUYHBIMH Yallle ObUTH caMble JJUHHBIE (PYpKHU, B PETPECCUBHYIO
— KOPOTKHE.

KonnuectBo metnHok Ha neBoi Jsomactu ¢Gypku (sf-/). B ob6e ¢da3er BogHOCTH 10O
KOJINYECTBY IIETMHOK Ha JIeBOM jomactu ¢ypku (sf-/) pacmpeneneHue XapakTepHU30BalOCh
CHWJIbHBIM TMOJIOKHUTENTBHBIM dKkcieccoM (Exy = 1,18, Exp = 2,12) u 3HauuTeNbHOU
IpaBoCTOpOHHEW acummerpued (Asr = 0,99, Asp = 1,40), npu 4YéM C HaCTyILIEHUEM
perpeccuBHOM  (a3pl 3TH OCOOEGHHOCTH CTanu Ooyiee BBIpaXKEHHBIMH. B perpeccuto
BapHAIIMOHHBIA sl YITMHUICS KaK CJeBa, TaK W CIpaBa: JOOABWINCH BapuaHThl oT 14 mo 17
IIT, TOSIBUJICS HOBBIN KJIACC — «HOJIbY.

Haubonee wacto BcTpeuaromuMmcsi 3HA4€HHEM B TpaHCTpecCUBHYIO (a3y Obuto 3 miT.
(Takoe KOJIMYEeCTBO INETMHOK Ha JyeBod Jsomactu ¢ypku umenu 21,7% camok). bonbiie
MOJIOBUHBI UCCIIEIOBAaHHBIX 0cobeid (58,7%) umenu ot 3 10 5 MIETUHOK, MEHbIIEE KOJIUYECTBO
meTuHoK (1-2 mt.) umenu 19,6% ocobeit, 6onbuiee (ot 6 g0 13 mrt.) —21,7%.

B perpeccuBHyto a3y MOAATBHBIM SIBISUIOCH 3HAYEHHE 2 — CTOJIBKO MIETMHOK Ha JICBOM
nomactu umenu 22,2% ocobeit. OCHOBHasi Macca UCCIIeIOBaHHBIX caMoK (61,3%) nmena ot 2 10
5 merunok. Ot 6 o 17 meruHok umenu 26,6% ocobeii. Menpmie aByx meTuHOK (0-1 mmiT.)
umenu 11,8% camok. Ha kimace «unonb» mpuxoauics 1% u3 Bcex uccienoBanHbix ocobeit. Ctout
OTMETUThH YBEJIMUYEHUE YMCIEHHOCTU B Kiaccax oT 10 mo 13: ecnu B TpaHCIpeccUI0 Ha HHUX
npuxoauiock 8% BBIOOPKH, TO B perpeccuio — yxe 17%.

Takum oOpa3om, B perpeccuBHylo a3y MOAaIbHOE 3HAUYEHUE MPU3HAKA CHU3HIOCH U
00pa30BBIBAJIO JOCTATOYHO IUIOTHOE sIpo. I'paHMIIbI BapUALlMOHHOTO Psiia PACUIMPUIIUCH U B
€ro JUIMHHOW MPaBoil YacTH yBEIMYMIIACh BApUAOEIbHOCTb.

KonnuecTBo mernHok Ha mpaBod jomactu Gypku (sf-r). B ob6e da3el BomHoCcTH 110
KOJINYECTBY IIETUHOK Ha MpaBoi JomacTh (ypku (sf-r) pacmpenencHHe XapakTepHU30BaloCh
CHWIbHBIM TMOJIOKUTENBHBIM 3KcieccoM (Exy = 1,78, Exp = 2,01) u 3HauuTenbHOU
IpaBOCTOpOHHEW acummerpued (As: = 1,12, Asp = 1,40), npu 4YéM C HaCTyIUIEHUEM
perpeccuBHOM  (a3bl 3T OCOOEGHHOCTH CTanu Ooyiee BBIpaXEHHBIMH. B perpeccuto
BapUAIlMOHHBIA Psi/I YIJITMHUIICS KaK CJIeBa, TaK M CHpaBa: JOOABHIMCH BapuaHThl oT 14 mo 16
IIT., TOSIBUJICS HOBBIN KJIACC — «HOJIbY.

Haubonee wacto BcTpeuaromuMmcsi 3HAa4€HHEM B TPaHCTPecCUBHYIO (a3y Obuto 3 miT.
(Takoe KOJMYECTBO IIETUHOK Ha mpaBoil somactu ¢ypku umenu 27,4% camok). bonbiie
MOJIOBUHBI UCCIIEIOBAaHHBIX 0cobeit (59,8%) umenu ot 3 10 5 MIETUHOK, MEHbIIEE KOJIUYECTBO
metuHoK (0-2 mt.) umenu 17,0% ocobeit, 6onbiiee (o1 6 g0 13 mt.) — 23,2%.
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B perpeccuBnyto a3y MomanbHBIM SBISIIOCH 3HaYEHUE 3 — CTOJIBKO IMIETHHOK Ha MPaBOit
nomacta umenn 22,6% ocobeit. OCHOBHasI Macca MUCCIIeIOBaHHBIX caMok (73,4%) numena ot 1 10
5 metuHOK. OT 6 10 16 meTuHok umenu 25,3% ocobeli. He nMenu meTHHOK Ha TPaBOi JIONACTH
1,3% wuccnenoBaHHbix camMoK. CTOUT OTMETUTh YBEIMYEHHE UHCIEHHOCTH B KJjaccax co
3HaYeHUsIMU OoT 9 1o 13: eciu B TpaHCIpecCHI0 Ha HUX Npuxoauioch 3,9% BBIOOpKH, TO B
perpeccuto — yxe 9,8%.

Takum oOpa3om, B perpeccuBHyi0 (hasy MoOAalbHOE 3HAUCHHE IMPU3HAKA CHU3HIIOCH.
['panunel BapuallmOHHOTO pPsiia PaCHIMPWIIMCh U B €r0 JUIMHHOW MPaBOM YacTH YBEIUYWIACH
BapuaOEIbHOCTb.

KonuyecTBo 1meTHHOK Ha MpaBoi JonacTu GypKu (sf-r) Ha CPAaBHEHHH C KOJIUYECTBOM
NIETUHOK Ha JieBod jomactu (sf-/). B 1enoMm mo TpaHcrpeccuBHOUM ¢asze pacmpenesieHue
BBITJIAJIEIIO CIETYIOIUM 00pazoMm:

sf-r = sf-I — 30% ocobeii

sf-r> sf-1 — 40% ocobeit

sf-r <sf-I — 30% ocobeii

DOTOMY pachpeleleHHI0 TOTHOCTBI0 COOTBETCTBOBANM OCOOM, HMMEIOIINE Ha JICBOM
nonactv Gypku oT 1 10 9 (BKIIOUUTENHHO) MIETHHOK. Y 0ocoOei, mmeBmux ot 10 mo 13 mernHok
(TakoBBIX OBLIO 2,1%) COOTHOIIIEHHUE BBITIISAILIO TO-APYTOMY:

sf-r = sf-1 — 40% ocobeit

sf-r> sf-1 — 60% ocobeit

sf-r <sf-I — 0% ocobeit

B niesioM mo perpeccuBHoii (haze pacmpesesieHre BRITISIIETIO0 CIeIYIONIM 00pa3oM:

sf-r = sf-I — 50% ocobeii

sf-r> sf-1 — 20% ocobeit

sf-r <sf-I — 30% ocobeii

DOTOMY pachpeleleHHI0 TMOTHOCTBI0 COOTBETCTBOBANU OCOOM, HMMEKOIIHWE Ha JICBOM
nomact Gypku oT 0 mo 13 (BKIIOUMTENHHO) MIETHHOK. Y ocobeit, mMmeBmux ot 14 mgo 17
HIETUHOK (TakoBBIX ObLIO 1,3%) COOTHOIIEHUE BBITIISIEIO TO-IPYTOMY:

sf-r = sf-I — 50% ocobeii

sf-r> sf-1 — 0% ocobeit

sf-r <sf-I — 50% ocobeii

Takum 00pa3oM, 1Mo KOTUYECTBY MIETHHOK B PErpecCUBHYIO (a3y jomnactu Qypku Oosee
CHUMMETPUYHBI, Ye€M B TpaHcrpeccuBHyl0. B o00e da3bl BogHOocTH y oOcoOed, HMEIOIINX
MaKCHMalbHOE KOJWYECTBO IIETHHOK HAa JIEBOHW JOMacTH (ypKH, KOJMYECTBO IETHHOK Ha
MpaBoil JIONACTH MeHee BapruadeTbHO (IT0 CPaBHEHUIO ¢ MAJIOIIETUHKOBBIMH 0Cc00siMu) (puc. 3.).

Otnmunuus Mexay MOpHOMETPUIECKUMH TTapaMeTpaMH CaMIlOB U CAMOK apTEeMHUU U3 03.
Kynynaunckoe B TpaHcrpeccuBHYIO a3y BOJHOCTH:

Jnuna Tena (¢/) camoxk 60mb1ie Ha 15% (P = 0,999);

Macca tena (m) camok 6obie Ha 57% (P = 0,999);

Jnuna abnomena (al) camok 6ombie Ha 31% (P = 0,999);

[Mupuna adbgomena (al/) camok 6ombine Ha 13% (P = 0,999);

Huamerp rnasa (ed) camioB 6ombire Ha 25% (P = 0,99).

B perpeccuBHyto (a3zy BOAHOCTH Yy TOJOBO3PENBIX CaMOK apTeMHUU MPOUCXOMAST
CIIETYIOIINE JOCTOBEPHBIC H3MEHEHHUS:

e JlnuHa neBo# Jionacty Gpypku yBenuuubaercs Ha 26,3% (P = 0,999);
JnunHa npaBoi ionacty Gpypku yBenuuubaercs Ha 26,3% (P = 0,999);
Macca Tena ysenuuuaercs Ha 15,0% (P = 0,99);

[[upuna oBucaka ysenuuuaercs Ha 11,7% (P = 0,999);

JlnuHa oBucaka yBenuuuBaercs Ha 8,7% (P = 0,999);

Juamerp rnaza ysenuuuBaetcs Ha 12% (P = 0,999);
Paccrosnue mexny rinazamu yBenuuuBaercs Ha 2,1% (P = 0,95);
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e JlnuHa aHTeHHBI yMeHbIaercs Ha 7,6% (P = 0,999).
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Puc. 3. I'mctorpamMmsbl pacnpenesieHusl MOJOBO3PEIbIX CaMOK M CaMIIOB apTEMHUM IO
Mop(hOMETpUYECKUM MpHU3HaKaM (ypoK B TPaHCIPECCUBHYIO (a, €) U perpec-cuBHyio (b) ¢asbl
BOJHOCTH.

Hroro 8 mopdomerpruueckux npusHakoB (M3 16 M3ydeHHBIX) JOCTOBEPHO U3MEHUIIUCH B
PErpecCUBHBIM MEPUOJ BOAHOCTH, NPUYEM 7 YBEIMUYWUIM CBOK CPEJHIO BEJIWYMHY, a |
YMEHBIIIUIL.

BrisiBnena koppensius, uMeromiascss Mexay MOpPOMETpHYEeCKMMHM NpHU3HAKaMu B
TPAHCTPECCUBHYIO (ha3y BOJHOCTH y TOJOBO3PENBIX CaMOK apTeMud B 03. KynyHamHCKOe
(3HaunMoOl cunTanu BenMUMHY Koppensuuu Bbime |0,3| (3HadeHus r or 0 mo +0,3
paccMaTpuBaIiCh KaK HECYIIECTBEHHBIE, U ICNAJCS BBIBOJ 00 OTCYTCTBUHU KOppemsiun). Yuco
VATEHHBIX KOPPESAIMOHHBIX Tap — He MeHee 380 (mpu MUHUMAJIBLHOM CTaHmapTHOM 117 mist
P=0,999)):

e Oauna mena (tl) UMEET TOCTOBEPHYIO CBS3b C:

— nnuHoi nedanoropakca (cf), r = 0,83;

— nHOU abnomena (al), r = 0,94;
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— OTHOIIIEHWEM JUTHHBI ITeasoTopakca K e abaomena (cl/al), r =—0,36;
— mupuHoOU abnomena (aw), r = 0,55;
— pacCTOSIHUEM MEXy riazami (de), r = 0,69;
— JUIMHHOMW aHTeHHH!I (la), » = 0,55;
— nuameTpoM 1iaza (ed), r = 0,51;
— IUHOM JeBoii / mpaBoit onactu ypxkwu (fI-1 / fl-r), r = 0,37 / 0,38;
— IMUPUHON OBHUcakKa (ow), r = 0,43;
— mmHOM oBucaka (Iw), r =0,61.
Takum oOpazom, nnuHa Tena (#/) TIOJNOKHUTENBHO KOPPETUPYET C  JIECATHIO
MOP(HOMETPUYIECKUMU TIPU3HAKAMU H OTPULIATEIHHO — C OJTHUM.
o Oauna yegaromoparca (cl) *MeeT TOCTOBEPHYIO MOTOKHUTEIBHYIO CBS3b C:
— mmHou Tena (tl), r = 0,83;
— mmHou abaomena (al), r =0,59;
— mupuHou abnomena (aw), r = 0,47;
— paccTosiHUEM MEXy riazamu (de), r = 0,61;
— MIMHHOMW aHTeHHH! (la), » = 0,50;
— nuameTpoM 1iasa (ed), r = 0,50;
— IIUHOM JeBoii / mpaBoit tonactu Gypxwu (fI-1 / fl-r), r = 0,40 / 0,40;
— mUpUHON oBHUcaka (ow), r = 0,38;
— myHOM oBucaka (Iw), r =0,57.
Takum oOpaszoMm, mmmHa TedanoTopakca (c/) MOTOKUTEILHO KOPPEIUPYET C JECATHIO
MOP(POMETPUIECKUMHU TIPU3HAKAMHU.
e Onuna aboomena (al) IMEET TOCTOBEPHYIO CBS3H C:
— myHou Tena (tl), r = 0,94;
— nnuHoU nedanoropakca (cl), r = 0,59;
— mmpuHON abaomMena (aw), r =0,51;
— OTHOIIIEHUEM JITUHBI e anoTopakca K JuymHe abnomena (cl/al), r = —0,64;
— paccTosiHUEM MEXy riazamu (de), r = 0,63;
— JUIMHHOW aHTeHHH!I (la), » = 0,49;
— nuameTpoM 1iasa (ed), r = 0,43;
— mUpuHON oBHUcaka (ow), r = 0,40;
— nyHOM oBucaka (Iw), r =0,55.
Takum oOpazom, mmHa abaomeHa (al) TOJOXKUTENBHO KOPPEIHPYET C BOCHMBIO
MOp(HOMETPUIECCKIMHU IPU3HAKAMYU M OTPUIIATEIBHO — C OJTHUM.
® omHoweHue OnuHbl Yegharomoparca K Oaune aboomena (cl/al) WmMeeT HOCTOBEPHYIO
OTPUIATENLHYIO CBS3b C:
— myHou Tena (tl), r =—0,36;
— mmHoM abaomMeHa (al), r = —0,64.
Takum oOpa3oM, OTHOIIEHWE [UIMHBI IedanoTopakca K iuHe abmomeHa (cl/al)
OTPHUIATENIEHO KOPPEIUPYET ¢ ABYMSI MOPHOMETPUIESCKIUMHE MPU3HAKAMH.
® wupuna aboomena (aw) IMeET JOCTOBEPHYIO TOJIOKUTEIHHYIO CBS3b C:
— myHou Tena (tl), r = 0,55;
— mmHou adaomena (al), r =0,51;
— paccTosiHUEM MEXy riazamu (de), r = 0,54;
— nuameTpoM rinasza (ed), r = 0,42;
— JIJIMHOM JIeBoM / mpaBoui jomactu Gypku (fI-1 / fl-r), r = 0,31/ 0,31;
— mUpUHON oBHUcaka (ow), r = 0,46;
— nyHOM oBucaka (Iw), r =0,51.
Takum oOpazom, mupuHa abmaoMeHa (aw) TMOJOXKHUTEIBHO KOPPETUPYET C BOCEMbBIO
MOP(POMETPUIECKUMHU TIPU3HAKAMHU.
® paccmosinue medcoy enazamu (de) IMEET TOCTOBEPHYIO TIOJIOKHUTEIBHYIO CBSI3b C:
— mmHou Tena (tl), r = 0,69;
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— mHou nedanotopakca (cf), r =0,61;

— mmHou abaomena (al), r =0,63;

— mMpUHON abaoMena (aw), r = 0,54;

— JUIMHHOW aHTeHHH! (la), » = 0,53;

— nuameTpoM 1iasa (ed), r = 0,49;

— NIUHOM JeBoii / mpaBoit tonactu ypxkwu (fI-1 / fl-r), r = 0,43 / 0,44;

— IMUPUHOHN oBHUCakKa (ow), r = 0,46;

— mmHOM oBucaka (Iw), r =0,55.

Takum 00pa3om, paccTosiHME MEXAy Triaa3aMu (de) TOJOXKUTEIBHO KOPPEIHUPYET C
JECATHI0 MOP(HOMETPUISCKUMU MPU3HAKAMH.

e OaunHa aumenHusl (la) IMEET TOCTOBEPHYIO MOJIOKHUTEIBHYIO CBSI3b C:

— mmHou Tena (tl), r = 0,55;

— mHou 1edanotopakca (cf), r = 0,50;

— mmHou abaomena (al), r = 0,49;

— nuameTpoM 1iasa (ed), r = 0,47,

— NUHOM JeBoii / mpaBoit onactu ypxkwu (fI-1 / fl-r), r = 0,58 / 0,58;

— IMUpPUHON oBHUcaka (ow), r = 0,38;

— mmHOM oBucaka (Iw), r = 0,48.

Takum oOpa3om, mMHAa aHTeHHBI (/a) TONOXKUTENHHO KOPPEIHPYET C BOCHMBIO
Mop(hOMETPUYECKUMU TIPU3HAKAMHU.

e Ouamemp 2naza (ed) IMEET TOCTOBEPHYIO TOJIOKHUTEIHHYIO CBSI3b C:

— nymaHOM Tena (tl), r = 0,51;

— nnuHoU nedanoropakca (cl), r = 0,50;

— myHOM abaomena (al), r =0,43;

— mupuHoOU abnomena (aw), r = 0,42;

— paccTosiHUEM MEXy riazamu (de), r = 0,49;

— JUIMHHOW aHTeHHH!I (la), r = 0,47,

— MUpUHON oBHUcaka (ow), r = 0,41;

— mmHOM oBucaka (Iw), r = 0,48.

Takum o0pazom, aumameTp T7a3a (ed) TOJOXHUTEIBHO KOPPETUPYET C BOCHBMBIO
MOpP(HOMETPUUIECKUMU TIPU3HAKAMHU.

e Onuna nesoti ronacmu Gypxu (fl-/) UMeeT TOCTOBEPHYIO MOJIOKHUTEIHHYIO CBSI3b C:

— nymaHOM Tena (tl), r = 0,37,

— nnuHoU 1edanoropakca (cl), r = 0,40;

— muUpuHON abaomena (aw), r = 0,31;

— paccTostHEeM Mexay ria3zamu (de), r = 0,43;

— nMHHOM anTeHHH! (la), r = 0,58;

— nuameTpoM rinasza (ed), r = 0,58;

— IJIMHOM TIpaBoit ionactu ¢ypkwu (fI-r), r = 0,97

— mupuHON oBHUcaka (ow), r = 0,33;

— mHOM oBucaka (Iw), r =0,36.

Takum oOpa3om, qmuHa JeBoil nomactd (Gypku (fI-/) TOTOKUTEIBHO KOPPEIUPYET C
JEBATHI0 MOphOMETpHUUCCKUMU Npu3HaKaMu. [Ipuuém HaOOp ATHUX NpHU3HAKOB M KOAhDHUITHEHT
KOPPEJSIIAY ¢ KOKIABIM U3 HUX TaKOH K€, KaK U JUIs MpaBoii Jonactu ¢ypku (fI-r).

e Oauna npasot ronacmu ¢ypku (fl-r) IMeeT JOCTOBEPHYIO MOIOKUTEIHHYIO CBSI3b C:

— mymHHOM Tena (tl), r = 0,38;

— nnuHoi nedanoropakca (cl), r = 0,40;

— mpuHOU abaomena (aw), r = 0,31;

— paccrostHEeM Mexay ria3zamu (de), r = 0,44;

— IUIMHHOU aHTeHHH! (la), r = 0,58;

— nuameTrpoM rinasza (ed), r = 0,57;

— JyHOU JieBoit onactu Gypkwu (f1-1), r = 0,97
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— IMMUpHUHOU oBHUcaka (ow), r = 0,35;
— mmHOM oBucaka (Iw), r =0,38.
Takum oOpazom, nnuHa npaBoi jgomacTd (Qypku (fI-7) MOJOXKHUTEIBHO KOPPEIHUPYET C

NEeBAThIO MOp(omMeTpruuecKuMu npusHakamu. [Ipuuém Habop 3TUX MPHU3HAKOB U KO3 duimeHT
KOPPEJSAIHNH ¢ KaKIBIM U3 HUX TaKOW XKe, Kak U I JieBo jonactu Gypku (fI1-1).

KOIUYeCmeo wemuHoK Ha aesou aonacmu ¢ypku (Sf-[) TOTOXHUTEIBHO KOPPEIHUpyeT
TOJIBKO C KOJMYECTBOM IIETHHOK Ha MpaBoit jonactu Gypku (sf-r), » = 0,82. Hu ¢ omaum
IPYTUM MOP(QOMETPHUYECKHM IMPU3HAKOM HET HHU TOJOKUTEIBHON, HH OTPULIATEIHHON
KOPPEIISIIHH.

KOIUYeCmeo wWemuHoK Ha npasou aonacmu @ypxu (sf-r) MOJOKUTETLHO KOPPEIUpyeT
TOJILKO C KOJMYECTBOM ILIETUHOK Ha JieBoi Jionactu ¢ypku (sf-/), » = 0,82. Hu ¢ onHum
IpyruM MOP(QOMETPUYECKUM MPU3HAKOM HET HH IOJIOKUTEILHOW, HU OTPUIATEIHHOMN
KOPPEISITUH.

wupuna ogucaka (ow) UMeeT JOCTOBEPHYIO MOJI0KUTEIbHYIO CBS3b C:

— nymaHOM Tena (tl), r = 0,43;

— nnuHoU 1edanoropakca (cl), r = 0,38;

— oM abaomena (al), r = 0,40;

— mupuHoOu abnomena (aw), r = 0,46;

— paccTOsIHUEM MEXy riazamu (de), r = 0,46,

— MUIMHHOMW aHTeHHH!I (la), » = 0,38;

— nuameTpoM 1iasa (ed), r = 0,41;

— IITUHOM JeBoii / mpaBo# onactu Qypxwu (fI-1), = 0,33 / 0,35;

— nyHOM oBucaka (Iw), r =0,79.

Takum oOpa3om, mHUpHHA OBHUCAKa (OW) MOJNOXKHUTEIHLHO KOPPETUPYET C JECATHIO

MoOp(hOMETPpUYECKUMU TIPU3HAKAMHU.

onuna osucaxa (Iw) IMeeT TOCTOBEPHYIO MOJIOKUTEIBHYIO CBA3b C:
— mmHou Tena (t), r = 0,61;

— myHOoU nedanotopakca (cf), r = 0,57,

— mmHou abaomena (al), r =0,55;

— mmMpuHON abaomena (aw), r =0,51;

— paccTostHEEeM Mexay ria3zamu (de), r = 0,55;

— MHHOMW anTeHHH! (la), r = 0,48;

— nuameTpoM rinasa (ed), r = 0,48;

— JIJIMHOM JIeBo# / mpaBoui jomactu Gypku (fI-1 / fl-r), r = 0,36 / 0,38;
— mupuHOU oBHUcaka (ow), r = 0,79.

Takum o00pa3om, MHA OBHUCaka (/W) TONOKHUTEIBHO KOPPEIUPYeT C JECATHIO

MOpP(HOMETPUUIECKUMU TIPU3HAKAMHU.

Oco0eHHocTH KOppensiuuil Mexay MophOMETpUYECKUMHU MPU3HAKAMU B PErPECCUBHYIO

a3y BOJHOCTH Yy TOJOBO3PEIBIX CaMOK apTeMuu o03. KynyHnumHckoe (IO CpaBHEHHIO C
TpaHCrpeccuBHOU (azoit); (3HAUMMON CUuTaNM BEeIMYHHY Koppensiuu Boie |0,3| (3HaueHus r
or 0 mo 0,3 paccmMaTpuBanuCh Kak HECYLIECTBEHHBIC, W JIENaJCs BBIBOJ 00 OTCYTCTBHH
Koppensanun). Yucino ydTEHHBIX KOPPESIMOHHBIX Map — He MeHee 219 (mpu MUHMMAaIbHOM
cragmaptHoM 117 mns P=0,999). 3mech u B manpHeiilieM B CKOOKax yKa3aHO, Kak CHIIBHO
BEJIMYMHA KOPPENALMA B PErpecCUBHBIM MEPHOJ OTIWYAETCS OT BEIMYMHBI KOPPESAIUH B
TPAHCTPECCUBHBIN MEPUOJ MEXKITY 3TUMU Ke MPU3HAKAMH. )

B perpeccuBHbIl TTepruo KOppEISALIUsS COXPAHWIACh:

MEXIy JJIMHOW Tela W JIMHOW medanoropakca, r = 0,55 (ogHako camo 3HauYeHUE
Kod(UIMEeHTa CTal0 3aMETHO HIKE, YeM B TPAHCTPECCUBHOM (aze);

MEXIy JJIMHOU Tena U JUIMHON abromeHa, » = 0,77 (oHaKo BeTMYMHA KOPPENALUU CTaja
HECKOJIbKO HUXKE);

MEXIy JUTMHOW TeJla U IUpUHON abaomeHna, r = 0,36;
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MEXAy MJIUHOW Tela W pacCcTossHueM Mexnay riasamu, 1=0,44 (ogHaKo BeJIMYHUHA
KOPPEJIALMH CTajla HECKOJIBKO HUXKE);

MEeXAy JUTMHOM Tella u MHUpUHON oBucaka, r = 0,40;

MEXAY JUTMHOM Tena u JJIMHOM oBucaka, r = 0,37,

MEXIy ITUHOW abjoMeHa u oTHoteHueM cl/al, r = —0,73 (HECKOIBKO BO3pOCTa);

MEXIy JJIMHOM abJoMeHa W MMpUHOM Mexny rtinazamu, » = 0,31 (3HaueHUe
Kod(puImeHTa KOppesiuu CTajao HIKE, YeM B TPAHCTPECCUBHBIN TIEPHOT);

MEXIy JUTMHOW abJoMeHa U IMUPUHOM oBHUcaka, r = 0,47;

MEXIy JUTMHOM a0 JoMeHa U ITTMHOM oBHcaka, » = 0,46;

MEXIy IIUPUHON ab0MEHa M pacCTOSHUEM MEXIy riazamu, » = 0,43 (cTana HECKOIBKO
HIDKE);

MEXIy IIUPUHON abJoMeHa U IMUPUHOMN oBHcaka, » = 0,40 (cTajia HECKOJIIBKO HIKE);
MEXIy IIUPUHON aboMeHa U INTMHOM oBHUcaka, » = 0,32 (cTajia HeCKOJIIbKO HIKE);
MEXIY PACCTOSIHUEM MEXIy TJa3aMd W JJIMHOW aHTeHHb, » = 0,66 (HECKOJIbKO
BO3pOCIA);

MEXy pacCCTOSIHUEM MEXAY IJ1a3aMu U 1MaMeTpoM Iiasza, » = 0,42;

MEXly pacCTOSIHUEM MEXy IJ1a3aMy M IIMPHUHOM oBHCcaka, 7 = 0,66 (Bo3pocia);

MEXIy PAaCCTOSTHUEM MEXIy TJIa3aMH U JJIMHOU oBHcaka, 7 = 0,62 (Bo3pocia);

MEXy JJIMHON aHTEHHBI U TUAaMETPOM riaza, » = 0,31;

MEXy JUIMHOW aHTEeHHBI U IIUPUHON oBHcaka, r = 0,50;

MEXy JJIMHON aHTEHHBI U JIJTMHOM OBHUCakKa, r = (,45;

MEXIy TUaMeTPOM TJla3a v JUIMHOU oBUcaka, » = 0,34 (cTana HECKOIBKO HUXKE),

MEXIy JJIMHOW JIEBOW Jjomactu (pypku W JUIMHOW mpaBoi jomactu ¢ypku, » = 0,97
(ocTanach HEU3MEHHOM ),

MEXIy JJIMHOW JIeBOM JjomacTd (pypku W mupuHOM oBucaka, r = (0,48 (HECKOJIBKO
BO3pOCIA);

MEXIy JIMHOW JIeBOM JiomacTd (GypKd M JUIMHOM oBucaka, r = 0,44 (HECKOJBKO
BO3pOCIIA);

MEXIy JUTMHOW TMpaBoi Jyionactd (Qypkd W IHMpUHOU oBucaka, r» = 0,48 (HECKOIBKO
BO3pOCIIA);

MEXIy JUIMHOM mpaBoil ynomactu (ypku M jyuHONW oBucaka, r = 0,46 (HECKOJBKO
BO3pOCIIA);

MEXly KOJIMYECTBOM IIETHMHOK Ha JIEBOM JIOMAcTU (PYpPKU U KOJIMYECTBOM IIETHHOK Ha
npaBoii nonactu pypku, » = 0,94 (HeCKOIBKO BO3pOCIA);

MEXy IIMPUHON OBHCAaKa U JUIMHOM oBHcaka, r = 0,72.

B perpeccuBHbIi nepuos Koppemsiius MOosBUIACh (B TPAHCTPECCUBHOW (a3e BOAHOCTU

KOPPEJSAINHA MEX/Ty STUMH MPU3HAKaMH HE ObLIO):

MEeXIY JUTMHOM 1edanoTopakca u oTHomeHuem cl/al, r = 0,73;

MEXIY JUTMHOM 1edanioTopakca 1 IMUPHUHOHN TOJIO0BHL, 7 = 0,60;

MEXIy OTHOIICHHUEM cl/al v mpuHOM royioBHl, 7 = 0,63;

MEXIy OTHOIIICHHEM cl/al u nuamerpom riasa, r = 0,33;

MEXIy OTHOIICHHUEM cl/al u niuHOM neBoi jonactu Gpypku, r =—0,38;
MEXIy OTHOIICHHEM cl/al u nuHOM mpaBoi jJomactu Gypku, r = —0,38;
MEXly OTHOIIEHUEM cl/al v mmpuHoii oBucaka, » = —0,33;

MEXly OTHOIIEHUEM cl/al v anvHoM oBucaka, » = —0,31;

MEXy IIMPUHON abJIOMEeHa U JJIMHHOW aHTeHHBL, ¥ = (,33;

MEXy IIUPUHON T'OJIOBBI M TUaMEeTpoM riasa, » = 0,35;

MEXIy JIIMHON JeBOW JomacTH ()ypKH M KOJWYECTBOM IIETUHOK Ha JIEBOM JIOMACTH
bypkwu, r=0,55;
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MEXy JIMHOW JIEBOHM JIomacTd (ypKH M KOJMUYECTBOM INETHHOK HA IPABOM JIOMACTH
bypku, r =0,55;

MEXIy JIMHOW MpaBoil JomacTy (ypKH M KOJIMYECTBOM ILETHHOK Ha JIEBOM JIOMACTH
bypxu, r = 0,56;

MEXAYy JJIMHOW TPABOM JIOMAacTH (YpPKH M KOJWYECTBOM IIETHHOK Ha MPABOM JIOMACTH
bypku, r = 0,58.

MEXIy JUIMHOM 1edanoropakca U AnuHOU JeBod (ypku, » = —0,39 (cuna xoppensuu
ocrajgach Ha TOM )K€ YPOBHE, KaK W B TPAHCTPECCHBHBIA IEPHOJ, HO HAIPABICHUE
KOPPEISIUH MOMEHSJIOCHh C IPSIMOTO Ha 00paTHoE);

MEXIy JAIUHOHN 1edanoTopakca U ATUHON mpaBod ¢pypku, » = —0,36 (cuiia Koppemsiuu
ocTajgach Ha TOM )K€ YPOBHE, KaK W B TPAHCTPECCHBHBIA IEPHOJ, HO HAIPABICHUE
KOPPEISIIH MOMEHSIOCHh ¢ IPSIMOTo Ha 00paTHOE).

B perpeccuBHblii nepuox Koppemsuus Hcdessna (IO BBIPAKEHUEM «KOPPENsLUs

ucyesaa» IMOHUMAETCS TO, YTO KOPpesalUs CHU3UIIACh 1O YPOBHS, KOTOPBIH MOXHO CUUTAaTh
HECYIIIECTBEHHBIM, T.€. CTana Hike, 4em |0,3]):

MEXIy JUTMHOW Tella U oTHoleHueM cl/al, r = —0,14;

MEXY JJIMHOM Tena U JJIMHOW aHTeHHBbI, » = (,29;

MEeXAY JUTMHOM Tella U AuaMeTpoM riasa, r = 0,06;

MEXIy JJITUHON Tella U JJTMHOM JieBoii Jonactu ¢pypku, » =—0,11;

MEXIy ATUHOHN TeJa U JJTMHOM npaBoi onactu Qypkw, » = —0,07;

MEXIy IIUHOMU 1edanoTopakca U AuHOM abgomena, r = 0,11;

MEXIy IIUHOMU 1edanoTopakca U MUpUHON abnomena, r = 0,22;

MEXIy ATUHOH 1epasoTopakca U pacCTOSHUEM MEXIy riazamu, r = 0,29;
MEXAY JUTMHOU 1edanoTopakca 1 JJIMHON aHTeHHBI, 7 = (0,22;

MEXIY JUTMHOM 1edanoTopakca U IMaMeTpoM Tiasa, » = (,28;

MEXIY JUTMHOW 1edanoTopakca U mHupuHor oBucaka, » = 0,01;

MEXIY JUTMHOM 1edanoTopakca 1 IJIMHON oBucaka, » = —0,02;

MEXIY JUTMHOW abioMeHa U UpruHOH abnomMena, » = 0,26;

MEXIY JUTMHOW abloMeHa U IJTMHOM aHTeHHBI, 7 = 0,18;

MEXy IJTUHON adJloMeHa U quaMeTpoM riasa, » =—0,15;

MEXIy MIUPUHON a00MEeHa U InaMeTpoM riasa, r = 0,28;

MEXy IMIUPUHON abIOMEeHa U JUIUHOM JIeBoit nomactu ¢pypku, » = 0,15;
MEXy IUPUHON aboMeHa U IITMHOM rpaBoi ionacti Gpypkw, » = 0,17;
MEXXy PACCTOSIHUEM MEXY IJIa3aMu M JUIMHOM JIeBOH jonacti Gpypku, » = 0,27;
MEXKy PaCCTOSHUEM MEX]y IJIa3aMU M JUIMHOW 1paBoii Jonactu ¢pypku, » = 0,29;
MEXIY JUTMHOW aHTCHHBI U JJIMHOM JIeBO# Jionactu ¢ypku, » = 0,21;
MEXIY JUTMHOW aHTCHHBI U JJIMHOW TIpaBoi jonactu ¢ypkwu, » = 0,24;
MEXIy TUaMeTPOM TJja3a U JUIMHOU JeBo sonactu Gypku, » = 0,17;
MEXIy TUaMeTPOM TJia3a v JUIMHOU MpaBoi onactu Gypku, » = 0,16;
MEXly JUaMETPOM IJ1a3a U IMUPUHOUN oBUCaka, » = 0,25.

BriBoabl
1. B momHoBomnyto a3y moctosepuo (P = 0,999) BeisBnena 61 3Haummas

KOPPESALMOHHAs 3aBUCUMOCTh MEXIYy MOP(MOMETPUYECKHMHU IpHU3HAKAMHU Y I10JIOBO3PEIIbIX
caMoK apreMuu u3 03. Kymynaumuckoe (mpuuém 59 Koppensuuil SBISIOTCS NPSAMBIMH U 2 —
00paTHBIMHU).

2. Bricokuii ypoBeHb B3auMocBsi3H (r = 0,94) mpociexuBaercss Mexay JmHou Tena (¢/)

u nuHOM abmomeHa (al). BzammocBs3b JIMHBI Tena ¢ JUIMHOU medanoropakca (c/) HeCKOIbKO
ke (r = 0,83). C yu€rom Toro, 4ro miuHa abaomMeHa uMeeT BBICOKYIO (r = —0,64)
OTPHULIATENIbHYIO KOPPEJSAIHUIO C OTHOLIEHUEM cl/al, n JUIMHA Tejla Tak)Ke UMEET OTPULIATEIbHYIO

59



koppesuio (r = —0,36) ¢ aTiM TokazaTenem, a JyinHa nedanoropakca He Biuset (r = 0,21) Ha
BEJIMYMHY COOTHOIICHUS cl/al — MOXXHO J1elaTh BBIBOJ O TOM, YTO B TPAHCTPECCHUBHYIO (a3y
BOJHOCTH JUIMHA TeJla NPAaKTHUYECKU TMOJHOCThIO JIeTEPMHHHUpPOBAHA JJIUHOW abJoMeHa.
Bo3MoskHO, 3TO cBsi3aHO ¢ OoJjiee BHICOKMM YPOBHEM BapuabeIbHOCTH JUIMHBI abnomeHa (CV =
17,63%) o cpaBHEHHUIO ¢ BaprabeIbHOCThIO THHBI edanoTopakca (CV = 13,62%).

3. Beicokoe 3HaueHue Kod(h(UIMEHTa KOPPENSAIHH MEKIY JIUHON JIEBOW W TNpaBoOn
nonactu ¢ypku (r = 0,97) cBUAETENBCTBYET O TOM, YTO TEJIO apTEMHH SIBISIETCS IBYCTOPOHHE
CUMMETPUYHBIM, YTO XapaKTepHO JUIsi pakoB. BpICOoKas KOppemsius MEXIy KOJIUYeCTBOM
IICTUHOK Ha MpaBoi u JieBo# jonactu Gypku (r = 0,82) Takke MOXKET SBIATHCS OMOIOTUUECKON
0COOCHHOCTBIO pauka (TIpH YCIOBUU MOTYUYCHHS AaHATIOTUYHBIX PE3YIbTATOB HA IPYTHUX 03EpPax).

4. Beicokas koppemsmus (» = 0,79) mexny mnuHod (/w) m mmpuHod (ow) OBHCaka
TOBOPUT O TOM, YTO IPU U3MEHEHUHU CBOUX Pa3MEPOB, OBUCAK COXpaHseT (hopMy (Ipormopuun).

5. B zacynumByro ¢azy mocroBepuo (P = 0,999) mnpucyrctByer 46 3HAUMMBIX
KOPPEJSIIIMOHHBIX CBSI3€H Mexkay MOp(HOMETPUYECKUMHU TMPU3HAKAMU Y TOJIOBO3PEIBIX CaMOK
apremun u3 03. Kynynaumackoe (mpuuém 39 KOppensuuii SBISIOTCS NPSIMBIMH WU 7 —
00paTHBIMN).

Mexnay Tpuanareio napamu MOpGHOMETPUIECKUX MPU3HAKOB KO (PHUIIMEHT KOPPEISIITUT
OCTaJICs MPUMEPHO TaKUM K€, KaK U B IIEPHOJ] TPAHCTPECCHH.

lecTHanuate map MpU3HAKOB, HE KOPPEIUPOBABIIMX B IMOJHOBOJAHBIN MEpUOJ, CTaIH
KOPPEIHPOBATh B 3aCYIIUIUBBIN.

JlBaauate BOCeMb Iap IMPU3HAKOB, KOPPEIMPOBABIIMX B TPAHCTPECCUBHBIM MEPHO],
NIePECTaIN KOPPEIUPOBATH B PETPECCUBHBIN.

6. IlepecTpoliku B KOPPETMALMOHHBIX CBS3SIX MPOU3OUUIM KaK MEXKIYy NpU3HAKaMHU,
JIOCTOBEPHO M3MEHUBIINMH CBOIO CPEIAHIOI0 BEIMYMHY TOJ BIHSHHEM (Da3bl BOJHOCTH, TaK W
MEXJy NMpU3HAKaMH, HE U3MEHUBIIMMHCS B pe3yibTaTe cMeHbl (as3bl. B perpeccuBnyio ¢azy
BOJIHOCTH BapHaOeNbHOCTh JJIMHBI TeJa 3HAYUTEIHLHO CHUXKaeTcs: ko3 dumuent Bapuauu (CV)
paBeH 9,49% (B TpaHcrpeccuBHyIo a3y oH ObuT paBeH 14,36%).

DTO MPOUCXOAUT HAPSTy C 3aMETHBIM CHI)KCHHEM BapHaOenbHOCTH JUIMHBI abJoMeHa
(CV'=14,62% B perp. npotuB CV = 17,63 B TpaHC.) © YMEPEHHbBIM CHI)KEHUEM BapuaOeIbHOCTH
mHb edanotopakca (CV = 13,49% B perp. npotus CV = 13,62 B TpaHc.).

Cronp 3aMeTHast B TPAHCIPECCUIO KOPPENIALMOHHAS CBSI3b JJIMHBI Tela C JUIMHOU
abnomena (r = 0,94) B perpeccuBHOI (a3e HeckoiabKo cHIKaercs (r = 0,77), a Takxke MeHee
OYEBHIHOU B PETPECCHI0 CTAHOBUTCS CBS3b JUIMHBI Tela ¢ JAIWHOMN 1edamoTopakca (r = 0,55 B
perp. npotus r = 0,83 B Tpanc.). [Ipu 3TOM Mexny ATHMHOHN HedanoTopakca U JTUHON abloMeHa
KOPPEJIALHS MOJHOCTRIO yTpauuBaercs (r =—0,11 B perp. npotus r = 0,59 B Tpanc.).

B 3acynummByro ¢aszy MOSBISETCS BBICOKAs TOJOKUTENbHAS CBSI3b MEXKIY AITUHOM
nedanoropakca u otHomeHueM cl/al (r = 0,73), MeXIy IIUHON abgoMeHa W OTHOIICHUeM cl/al
OTpHULIaTENIbHAS CBA3b COXpaHseTcs u Bo3pactaet (r = —0,73 B perp. npotus r = —0,64 B TpaHc.).
OmHAaKO TOJIHOCTBIO TEPSIETCS B3aMMOCBS3b JUTMHBI Tea ¢ oTHomeHueM cl/al (r = —0,14 B perp.
npotuB » = —0,36 B Tpanc.). IIpu 3TOM B perpeccuBHy0 (a3y BOAHOCTH YBEIUYHBACTCS
BapHraleabHOCTh camoro cootHotenus cl/al (CV = 24,3% B perp. npotuB CV = 15,9 B Tpanc.).

7. He cMOTps Ha JOCTOBEpHOE YBEIMUYEHUE JJIUHBI JICBOW M TMPaBOM JOMacTu (GypKH,
KOppesnus Mexay GypKkaMu B perpECCUBHBIN MEPHOT OCTAETCS CTaOMIBHO BhICOKOH (7 = 0,97),
YTO CBUJIETEIHLCTBYET O COXPAHEHUH CUMMETPHUH Tella apTEMUH.

8. He cmotps Ha gocTOBEpHOE yBENWYEHHE IIUPHUHBI U JJIMHBI OBHCAKa, KO ULIHEHT
KOPpeJSIIIUA  MEXIy OJTHMH TPU3HAKAMH OCTaJCs MNPUMEPHO TaKUM e, Kak U OblT B
TpaHcrpeccuBHou ¢asze (r = 0,72). DTO CBUIETEILCTBYET O TOM, YTO, HECMOTPS Ha YBEJIIMUCHHUE B
00BEME (BUIMMO, B PE3yJIbTaTe HATIOJHEHHSI [IUCTAMU ) OBUCAK COXPAHSIET CBOU MIPOMOPIUH.
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YK 574.2

PASMEPHBIE XAPAKTEPUCTUKHN OBBIKHOBEHHOI'O CYJAAKA SANDER
LUCIOPERCA HA PASHOTHUITHBIX YYACTKAX BEPXHEH OBH

M.A. /lopocun, E.A. Humepecosa
Hoocubupckuii punman 'HL[ PO ®I'BHY «Bcepoccuiickuii HayuyHO-HCCIe10BaTEIbCKHIHI
WHCTUTYT PBIOHOTO X03siicTBa M okeaHorpadum» («3anCuoHIMPOy), r. HoBocubupck, Poccus,
interesova(@zapsib.vniro.ru

AnnoTtanus. OOBIKHOBEHHBIN cyHak Sander lucioperca — NEHHBIA BUJ BOJHBIX OMOIOTHYECKUX
pecypcoB, HHTPOAYLHPOBaHHBINA B p. O0b, B HacToOsIIEE BpPEeMs CIYXKHUT OOBEKTOM IPOMBICIA B
3anaanoit Cubupu. M3BeCTHO 0 3HAYMTEIHHOM BapHaOEeNbHOCTH IOKa3aTele pocTa cyaaka B
reorpa)MuecKy yJajJeHHbIX BOJHBIX O0BEKTaX, a TAKXKE B OJHOM U TOM K€ BOJIOEME B pa3HbIE
nepuonsl HaOmroneHuil. B nmanHOi pabGorte, Ha mnpumepe p. OOb B HIKHEM Obede
HoBocubupckoit I'DC m HoBocuOUpCKOTO BOJOXPAHWIMINA TIOKA3aHO, YTO pa3MEPHbBIC
XapaKTEPUCTHKHN Pa3sHOBO3PACTHBIX 0COOEH Cy/laka CTaTUCTHYECKH 3HAYUMO Pa3IMYalOTCs U Ha
OJIM3KO PacrONOKEHHBIX, HO OMOTONUYECKH PA3HOTHUIIHBIX Y4aCTKaX OJHOTO BOJHOIO OOBEKTA.
BbisiBneHo, 4ro cymak MIIaQIIMX BO3pAacTHBIX rpynn w3 p. OOb KpymHee, 4YeM U3
HoBocuOupckoro BoJOXpaHUININA, a PhIObI CTAPIINX BO3PACTHBIX IPYMI — MEIbYE, UTO MOXKET
OBITH CBSI3aHO C Jydlled 00ecleYeHHOCThI0 KOPMOM MEJKOpa3MEpHBIX OcoOel cynaka B
HIDKHEM Obe(e 3a cUeT OMIYIIEHHOM Tociie MPOXOXKACHHs depe3 rumapoarperatel ['9C momonu
PBIO M MEJIKMX HETIPOMBICIOBBIX BH/IOB.

KuaroueBble cjioBa: OOBIKHOBEHHBINH cyaak, Sander lucioperca, 4yxepoaHble BUABI, POCT,
Bepxusist OOb.

LENGTH AND WEIGHT
OF THE PIKE-PERCH SANDER LUCIOPERCA
IN VARIOUS TYPES BIOTOPE OF THE UPPER OB

M. A. Dorogin, E. A. Interesova

Summary. The pike-perch Sander lucioperca is a valuable species of aquatic biological
resources, introduced into the Ob River, currently is an object of commercial fishing in Western
Siberia. Significant variability in pike-perch growth rates is known in geographically distant
water bodies, as well as in the same water body during different observation periods. In this
work, using the Ob River in the lower pool of the Novosibirsk Hydroelectric Power Station and
the Novosibirsk Reservoir as an example, it is shown that the size characteristics of pike-perch
individuals of different ages statistically significantly differ in closely located but biotopically
different areas of the same water body. It was found that pike-perch of younger age groups from
the Ob River are larger than those from the Novosibirsk Reservoir, and fish of older age groups
are smaller, which may be due to a better food supply for small-sized pike-perch individuals in
the lower pool due to the juvenile fish and small non-commercial species stunned after passing
through the hydroelectric power station’s hydraulic units.

Keywords: pike-perch, Sander lucioperca, non-native species, growth Ob.

Cynak — LEHHBIH BHJ BOJHBIX OHMOJIOTMYECKUX PECYpPCOB, OBLT HWHTPOAYLHMPOBAH B
HoBocubupckoe Bomoxpanwmmiie B 1959-1964 rr., rae ycrnemHo HaTypadu30BaJiCd W CTall
OJTHUM M3 OCHOBHBIX 00bEKTOB mpomsbicia [8; 9; 13]. Bckope oH paccenuicst BBepX U BHU3 IO
teuenuto O6m [5; 10], rae B HacTosimiee BpeMsl TakKe OcCBamBaeTcs mpombicioM [1; 6; 11].
[lokazaHo, 4TO CyAak OTJIMYAeTCs 3HAYUTEIHHOH BapuabeIbHOCTHIO MOKa3aTelel pocra He
TOJILKO B Teorpad)uyecky yAajJeHHbIX APYT OT Apyra BOJHBIX 00BEKTaX, HO Ja)Ke B OTHOM U TOM
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)K€ BOJIOEME€ B OTHAENbHBIE Toinl [2—4; 7; 12], omHAKO MAHHBIX O PaA3IMYMAX PA3MEPHBIX
XapaKTepUCTUK BUJA HA ONHM3KO PACIOJIOKEHHBIX, HO OMOTOMUYECKH PAa3HOTHUIHBIX yJacTKax
OJIHOTO BOJIHOTO O0BEKTa B IOCTYITHOM JIUTEpaType HET.

Heabio 1anHo# padoTHI SBISETCS aHATN3 PAa3MEPHBIX XapaKTEPUCTHK PA3HOBO3PACTHBIX
oco0ell OOBIKHOBEHHOTO cynmaka Sander lucioperca Ha pa3HbIX ydacTkax Bepxneit O0u — B
HoBocubupckoM BogoxpaHuimie, a Takxke B p. O0b B paitone HuxHero o6beda HoBocnbupckoit
[9C.

MarepuaJj u MeTOAbI

MarepuanoMm i1 AaHHOW pabOTHI cTanu JOaHHblE, coOpanHble B 2013-2022 rT.
corpyanukamu HoBocubupckoro ¢pummana ®I'BHY «BHUPO» B X01€ MOHUTOPUHTA COCTOSIHUS
BOJHBIX OMOJIOTHYECKUX pecypcoB B HoBocmOupckoMm BomoxpaHwidile W Ha ydactke OO B
HIwkHeM Obedpe HoBocubupcekoii I'IC. O6bem MaTepuana uz HoBocnOHpCKoro BoJOXpaHUIUINA
coctaBui 1102 3x3., a u3 p. O6u B HmxHeM Obedpe HoocubOupckoir I'DC — 1851 »k3. s
aHaJIM3a Pa3MEPHBIX XapaKTEPUCTUK OOBIKHOBEHHOT'O CyJaKa HCIOJIB30BalIH IMPOMBICIOBYIO
JUTMHY W Maccy pbi0. Bospact ompenenen mo demrye. CTaTUCTHYECKYIO OOpaOOTKY TaHHBIX
npoBoamau ¢ momomisio MS Excel 2016 u Past 4.03. 3HauuMOCTh pa3iuuuii OLIEHUBAIHU C
ucnojb3oBanreM U-kputepusi MaHnHa-Y UTHH.

Pe3yabTaTsl U X 00Cy:KIeHHE

B pesynpraTe aHanmM3a pa3MepHBIX XapaKTEPUCTUK  OJHOBO3PACTHBIX  0co0Oeit
OOBIKHOBEHHOTO Cy/aka HaumOoliee MacCOBBIX BO3pacTHBIX rpynn u3 HoBocubupckoro
Bogoxpanwiuiia u p. O0p B HMKHeM Obepe HoBocubOupckoii I'DC BBIABICHO, YTO CpeaHUE 3a
nocneaaue 10 JeT mokasareau MPOMBICIOBOM ITUHBI U MacChl PhIO MIAAIINX BO3PACTHBIX TPYIII
u3 p. OOb BeIIe, yeM 13 HOBOCHOMPCKOTO BOAOXPAHIMIININA, & PHIO CTAPIIMX BO3PACTHBIX TPYIIII
— HIKe (pucyHOK). CTaTUCTUYECKOM 3HAUMMOCTH Pa3JIndMs JOCTUTAIOT MPH CPaBHEHUH PbIO 110
MIPOMBICJIOBOM JJIMHE B Bo3pacte 3+, 4+, 7+, 8+ u 9+, a mo macce — 3+, 4+, 5+, 7+, 8+ u 9+.
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Puc. Pa3mepHble XapaKTepUCTUKU pa3HOBO3PACTHBIX 0c00EH 0OBIKHOBEHHOTO Cyfaka Sander
lucioperca na pazHoTunHbIX yaactkax Bepxueit O6u B mocnegnue 10 ner (2013-2022 rr.).
A — npomsbiciioBas AjiMHa, b — Macca
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BeposiTHo, cymak mmaamux Bo3pacTHBIX Tpymm B p. OOb srydire obecriedyeH muiiei 3a
CUET OIJIYIIEHHOW TOCie MPOXOoXaAeHus depe3 ruapoarperatsl ['DC monoau peld U MEIKUX
HETIPOMBICIIOBBIX BHJIOB, TOTAA KaK 3K3eMIUIIPBI 0oJiee CTapiiero Bo3pacTa, OpHEHTHPOBAHHbBIC
Ha OTHOCHTEIBHO KPYHHYIO J00BI4Y, CIOCOOHYI0 wu30erarb TmomnagaHus B TYpOWHBI
3JIEKTPOCTAHINH, B OOJIBIIEH cTereHn o0ecTiedeHb! MUK B BOJIOXPAHIIIHIIE.

3akiroueHue

PazMepHble XapaKTepUCTUKU Pa3HOBO3PACTHBIX 0co0eil OOBIKHOBEHHOI'O Cylaka U3 P.
O6r B HwkHeM Obede HoBocubupckoit I'DC wu HoBocuOupckoro BOAOXpaHUIHIIA
CTAaTHCTUYECKU 3HAUMMO PA3INYaroTcs. PIObI Mitaammx Bo3pacTHBIX rpymm u3 p. O0b KpymHee,
yeMm 13 HoBoCHOMPCKOro BOJIOXpaHMIININA, & CTAPUINX BO3PACTHBIX TPYIII — MEIb4e, YTO MOXKET
OBITH CBSI3aHO C Jydlled 00ecleYeHHOCThI0 KOPMOM MEJIKOpPa3MEpHBIX o0coOel cynaka B
HIDKHEM Obe(e 3a cUeT OMIYIIEHHOM Tociie MPOXOoXkKACHHs depe3 rumapoarperatel ['9C mononu
pBIO ¥ METTKHX HETPOMBICIOBBIX BHJIOB.

dunancupoBanue: Pabora BeImogHEHA MPU NOAAEPKKE rpaHTa Poccuiickoro Hay4HOTo
dorna (PHD) Ne 24-26-00101, https://rscf.ru/project/24-26-00101/
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BJUSHUE PA3JIMYHBIX YCJOBHUI OCBEIIEHUS HA XUIITHUYECKYIO
AKTUBHOCTb PARACOTTUS KNERII (DYBOWSKI, 1874)

A.K. Epmonaesa’, /I.C. Konopamveea ', JI.I. Pyuuns ', H,/I. Kooamenxo', K.B. Canosapos ’,
A.B. Onumosa ', A.T. I'ynuzyee ', A.B. Bawkupues ', A.C. Cnenuenko ', A.B. /lasnuxoea ',
C.A. Bupuuyxasa !, H.A. Kyavoaunaa ', K.K. Pypan ', M.A. Macnennurosa ', JI.H. I'onyobey >3,
JILIO. Kapuayxoe ', E.A. 3unoe !

' MpxyTckuit rocynapcTsennsiii yausepcuret, Upkyrck, Poccus, erm.yana@mail. ru
2 Uucruryt reorpapuu uM. B. B. Couasst CO PAH, Hpkytck, Poccus
3 IHCTUTYT MOHUTOPHHTA KIIMMATHUYeCKUX U dKosoruueckux cucrem CO PAH, Tomck, Poccus
* Baiikansckuit Myseit CO PAH, Jluctesauka, Poccus

AnHoTanusi. CBETOBOE 3arpsi3HEHHE CIOCOOHO OKa3bIBaTh BIMSHUE HAa B3aHMMOOTHOIICHHE
XUIIHUK-KEPTBA B BOAHBIX AKOCHCTEMax, JAejias THAPOOMOHTOB BUAMMBIMHU APYT IJs Jpyra.
OpnHako BOCTPUSATHE CBETA OPraHW3MaMU BHIOCTCUU(DHYHO, W XUITHHYECKAsS aKTUBHOCTH PhIO
MO>KET 3aBUCETh OT CHEKTPAJIbHOI'O COCTaBa MCTOYHUKOB OCBEIIECHUS. B TaHHOM HCClleI0BaHUH
MBI CPaBHWIN XHUIIHUYECKYIO aKTUBHOCTh P. knerii o oTHOIIEHUIO K E. cyaneus Tipyu JTHEBHOM
OCBEILIEHUH, OTCYTCTBUM OCBEILICHHMS, TEIJIOM U XOJOoAHOM cBeTe 1o 2 u 10 nk. B pesynbrarte,
YCUJICHHE XMITHUYECKOW aKTUBHOCTH B HOYHOW NepuoJ] HaOII0AaloCh Kak MpU BO3ACHCTBUH
TEIUIOTr0 CBETa, Tak U X0JoaHoro. OqHako HauOobIIas XUITHIUYECKass aKkTUBHOCThH Ha0JII01a1ach
npu Bo3JeicTBUM Terioro 10 Ik ocBemieHus. Y CUIICHUE XUIITHUYECKOW aKTUBHOCTH P. knerii B
pe3yabpTaTe BO3ACHCTBUS MCKYCCTBEHHOI'O OCBEIIEHMS B HOYHOM IEPUOJ MOXKET MPUBECTH K
JMABJICHUIO HAa MHUTPAIIMOHHOE COOO0IIEeCTBO o3epa balikam Ha OTIOENBHBIX YyYacTKax JIMTOPAH,
MIO/IBEPIKEHHBIX CBETOBOMY 3arpsi3HEHUIO.

KiroueBble ci10Ba: CBETOBOE 3arpsi3HEHHME, LIBETOBAas TEMIIEPATypa, B3aWMOOTHOILIECHUE
XUIIHUK-KEpTBa, 03epo balikan, koTTonaHble peiObl, aMpuIoaa.

INFLUENCE OF DIFFERENT LIGHTING CONDITIONS ON THE PREDATIVE
ACTIVITY OF PARACOTTUS KNERII (DYBOWSKI, 1874)

Ya.K. Ermolaeva, D.S. Kondratieva, D.G. Rechile, I.D. Kodatenko, K.V. Salovarov, A.B.
Olimova, A.T. Guliguev, A.V. Bashkircev, A.S. Slepchenko, A.V. Lavnikova, S.A. Biritskaya,
N.A. Kulbachnaya, K.K. Ruban, M.A. Maslennikova, D.1. Golubets, D.Yu. Karnaukhov, E.A.

Silow

Summary. Light pollution can influence predator-prey interactions in aquatic ecosystems by
making aquatic organisms visible to each other. However, the perception of light by organisms is
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species-specific, and the predatory activity of fish may depend on the spectral composition of
light sources. In this study we compared the predatory activity of P. knerii to E. cyaneus under
daylight, no light, warm and cold light at 2 and 10 lux. As a result, increased predatory activity at
night was observed both when exposed to warm and cold light. However, the greatest predatory
activity was observed when exposed to warm 10 lux lighting. Increased predatory activity of P.
knerii as a result of exposure to artificial lighting at night can lead to pressure on the migratory
community of Lake Baikal in certain areas of the littoral zone exposed to light pollution.
Keywords: light pollution, ALAN, color temperature, predator-prey interactions, lake Baikal,
Cottoidei, Amphipoda.

CBeT OT €CTEeCTBEHHBIX HCTOYHHUKOB OCBEIICHHS UIPaeT BaXXHYIO pOJIb B
KU3ZHEJEATEIIbHOCTH OPraHu3MOB, B TOM YHCJIE TUAPOOMOHTOB, PETyIUpYysd UX OHUOPUTMBI.
M3MeHeHne CcyTOYHOrO XOJa E€CTECTBEHHON OCBEHIEHHOCTH H3-3a HMCHOJb30BaHUSl B HOYHOM
NEepUOJ WCKYCCTBEHHBIX MCTOUYHHUKOB OCBEIEHUS MPUBOAUT K HAPYIICHHUIO CYTOUYHBIX PUTMOB
OpPTaHW3MOB. 3arps3HEHHE CpeAbl HUCKYCCTBEHHBIM CBETOM OBUIO HA3BaHO CBETOBBIM
3arpsasHenreM [10]. M3BecTHO, 4TO CBETOBOE 3arpsi3HEHHUE OKAa3bIBAET BIIUSIHUE HA CTPYKTYPY
Tpo(uuecKux CBSI3€H B BOJHBIX 3KOCHUCTEMAX, JeNiass OPraHU3Mbl BUIUMBIMU ISl XUITHUKOB B
HouyHOe Bpems [1, 3]. KpoMe TOro, MCKyCCTBEHHOE OCBEILIEHHE BIIMSET HAa MUTPALMOHHYIO
AKTUBHOCTH TUJIPOOMOHTOB [8], B ToM uucie ampumon [6, 9], ABASIOMMXCS JOMUHUPYIOIIUMHU
MpEACTaBUTEISIMU 3000eHTOCa B o3epe baiikan. Beicokas mpo3payHocTe B o3epe baiikan
MO3BOJISIET CBETY PACHpPOCTPAHATHCA B BOJAE Ha OOJIBIIOE pacCTosiHHWE [5], M B3aUMOJCHCTBUE
MEPEYUCIICHHBIX BbIlle (PAaKTOPOB MOKET NPUBOAWTH K aKTHBHOMY IOEJaHHUIO pblOaMu
aM(UIIO/, COBEPIIAIINUX CYTOYHBbIC BEpPTHKAIbHbIE MuUrpanuu. OJHAKO Peakius OpraHu3MOB
HAa HCKYCCTBEHHBIH CBET BHJOCHEIM(PUYHA W MOXKET pa3audaTtbcd B 3aBUCHMOCTH OT
CHEKTPAJIbHOTO COCTaBa HCTOYHUKOB oOcBemieHus [2, 9, 11], 4ro ciegyer yduThIBaTh NpU
MPOBEJICHUH UCCIIeI0BAaHUH, CBI3aHHBIX C H3y4EeHUEM MPOOJIEeMbl CBETOBOTO 3arpsi3HEHUSI.

B nanHOM wuccrieoBaHWM HaMu OBUIO PEIICHO HW3YYWUTh BIHMSHUE Pa3HBIX YCIOBHMA
OCBEILIEHUS Ha XMIIHUYECKYI0 aKTUBHOCTh KaMEHHOW IHUPOKOJIOOKU Paracottus knerii
(Dybowski, 1874) — BecbMa pacnpocTpaHEHHOTO BHJa B IpUOpexHOil 30He o3epa baiikam u B
BEepXHEM TeueHUH peku AHrapsl [12]. B xauecTBe >kepTBbI OblIa BRIOpaHa pacipocTpaHEHHAs B
auTopanbHOl 30He baitkana amdunona Buma Eulimnogammarus cyaneus (Dybowsky 1874),
KOTOpas TaKXe ABJISIETCA YYaCTHUKOM CYTOYHBIX BEPTHKAJIBbHBIX MUTpaLIdii B o3epe [7].

[losToMy HeabI) JAAHHOIO MCCAEAOBAHUA SBISECTCSA OLECHUTHh BIHMSHUE Pa3IUYHBIX
YCJIOBHI OCBEIICHUS HA XUITHUYECKYIO0 aKTHBHOCTh KAMEHHOW MTUPOKOJIOOKH P. knerii.

MarepuaJjbl 1 METOIBI

Jlis TaHHOTO HCCIENOBaHUS C TOMOMIBIO THUAPOOUMONIOTHMYECKOTO cayka HaMH ObUTH
OTJIOBJIEHBI PBIOBI BuAa P. knerii m ambunonsl Buga E. cyaneus B TNPUOPEKHON 30HE 03epa
Baiikan y nocenka bonbmme Kotel. Opranu3mbl akKJIMMHAPOBAIHMCH B 1a0OPaTOPHBIX YCIOBUSX B
TEUEHHUE IECITU THEMN.

JInst SKCnepuMeHTa MCIOJIb30BAIUCh TPU IUIACTUKOBBIX AakKkBapuyMmMa C pa3Mepamu
30x17x13 cM. B kaxnaplii akBapuyM IMOMEIIAIM 1O JBaalaTh ocobeir E. cyaneus, 3ateM K
amunoaaM B KaKIbli aKBapuyM Ha OJIMH 4ac MOJCaKUBAIM MO OJHOW ocobu P. knerii. Ilo
UCTEUYEHUU JaHHOTO BpPEMEHU pBIObI BBHUIABIMBAINCH, A HECHEIEHHbIE M OCTaBLIMECS B
akBapuyme amMQUIOAbl MOJCYUTHIBATNCH. J[aHHBIE IKCIEPUMEHTHI MPOBOAMIMCH B JHEBHOE
BpeMsl IIPU CBETE OT JIaMII B TaOOPaTOPUH U €CTECTBEHHOM OCBELIECHUH, MTOCTYIMAOIIUM OT OKHA,
¥ B HOYHOW MEPHUOJI IPH CICAYIONINX YCIOBHUSAX ocBemieHus: 6e3 ceera (0 1K), TeIUblii cBeT 2 JIK,
temibld 10 5k, XomoaHwli 2 5k W XxonoaHwli 10 nk. [[BeTroBas TemmepaTypa TEIioro u
XOJIOJHOI'O0 CBETAa COCTaBIsAIa, coOoTBeTcTBeHHO, 3200 K 1 5600 K.

AHanu3 ¥ BU3yalu3aluio JaHHBIX MPOBOJIMIM C MIOMOIIBIO SI3bIKa IporpaMmMupoBaHus R.
Jlis  BBISBJICHHSI 3aBUCHUMOCTH MEXIY KOJIMYECTBOM CBHEACHHBIX pbl0amMu amdumon u
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OCBEILICHUEM HCIIOJIb30BaJICAd TOUHbIN Kputepuil dumepa. Paznuuns cuuTainuch CTaTUCTUYECKH
3HauuMbIMH 11pH p <0,05.

Pe3yabTaThl U 00Cy:KIeHUE
HaubGonbiiee cymMmapHO€ KOJMYECTBO CBHEACHHBIX KaMEHHBIMU IIHPOKOJIOOKAMHU
amdumnoa HabI0JaeTCs MpPU TEMJIOM CBETE€ C YpOBHEM ocBemleHHocTH 10 JK, a HauMeHblIee
KOJIMYECTBO — B YCIOBUAX 0e3 ocBemieHus (puc. 1). Mcnons3oBanne TouHoro kpurepus durepa
MI0Ka3aJI0 3aBUCUMOCTh KOJIMYECTBAa ChEACHHBIX pbhlOaMu amduron ot cBeroBoro (akropa (p-
value= 0,0005).
16+

21
N

—_
n
h

-
o
i

D

»
L

KonuuyecTtBo cheaeHHbIX amcpunog
oo

N

—

Tennoe 10 nk

Tennoe 2 nk
OcBelleHne

LHeBHOE bes ceeTa XonogHoe 2 nk XonogHoe 10 nkK

Puc. KommuectBo chenaeHHBIX puiOamu P. knerii ocobeit ampunon Buna E. cyaneus B
3aBUCHUMOCTH OT THUIIA OCBCIICHUA

B pPE3YyIbTaTC OTACIBHO MPOBCACHHBLIX C IIOMOIIBIO TOYHOI'O0 KPUTCPUA @Hmepa
MOTIAPHBIX CPAaBHEHUHN BHIOOPOK 3HAYMMBIE PA3IHUUsl ObUTH OOHAPYKEHBI MEXKY CIICTYIONTUMU
ycIoBUSAMHU ocBenleHus (tabin. 1): nHeBHoe U Oe3 cBera, AHeBHOe U Temioe 10 nk, 6e3 cBera u
temoe 10 1k, 0e3 cBeTa U xonomHoe 2 1K, Temnoe 10 gk U xomogHoe 2 JK, Temioe 10 Nk u
xonojaHoe 10 k.

Tabmuua. Pe3ynabTaThl CpaBHEHHS C TIOMOIIbI0 TOYHOrO Kpurepus ODuimiepa KoiauyecTBa
CheleHHBIX pbiOamMu P. Knerii ocobeir amdunon Buma E. cyaneus B 3aBUCHUMOCTH OT THIIA
OCBEILIEHHUS

be3 ceera Temnnoe 2 5k Temnoe 10 nx | XononHoe 2 1k Xonoiioe 10
JlueBHOE 0,0409 0,2539 0,0005 1,0000 0,3178
be3 cera - 0,0505 0,0009 0,0379 0,4118
Temnnoe 2 5k - - 0,1509 0,3143 0,1414
Temnoe 10 ax - - - 0,0045 0,0005
XonoxHoe 2 JIK - - - - 0,2809

[losydeHHBIE HamMM JAAaHHBIE ITOKa3bIBAIOT, YTO MCKYCCTBEHHOE OCBEIIECHUE IaXKe C
HEOOJIBIIION MHTEHCHUBHOCTHIO B HOYHOHM NMEPHOJ YCUIMBAET XHIIHHUYECKYIO aKTHBHOCTH PBIO.
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Bricokast XxuiHu4eckasi akTHBHOCTh B JIHEBHOM NEPUOJ M €€ YCHJIEHHE B HOYHOM MEepHuoi Mpu
BO3/ICHICTBUM TEIJIOTO CBETOJUOJHOTO CBETa Takke Habmonanachk y peid B raBanu Cumnes [1].
VYceunenne XWIMHUYECKOW AaKTMBHOCTH PBIO B HOYHOM TMepuoj Jaxe TMpu  CiIadbIX
MHTEHCUBHOCTSIX CBETa OBLJIO MPOJAEMOHCTPUPOBAHO U B APYruX uccienoBanusx [4, 11]. Ognako
B JaHHOM HCCIIEJOBAHMM MbI BIIEPBBIE IIOKAa3bIBAEM pAa3HOE BIUSHUE Ha XUIIHUYECKYIO
AKTUBHOCTBH PHIO CBETa KaK pa3HOW MHTEHCHBHOCTH, TaK M Pa3HOTO CHEKTPAIILHOTO COCTaBa.
Haunbonee cunpbHOE BO3IEHWCTBHE HAa XHIMHUYECKYIO AKTHBHOCTH KAaMEHHOHW IIHPOKOJIOOKH
okazano Teruioe 10 JK OCBelIeHHe, YTO MOXET B TOM 4HCJIE OBITh CBS3aHO C W3MEHEHHEM
noBesieHus ux kepTB E. cyaneus. Tak, Hampumep, ObUIO MOKa3aHO, YTO 0coOu E. cyaneus B
OonbIIell CTemeHW W30erarT CBETa OT CHUHEro, HEXKENH CBeTa OT JKEITOro WJIM KPacHOTo
cBeTOIMOIOB [2]. OnHAaKO, KaK TEIUIOe, TaK U XOJIOJIHOE OCBEIICHUE MOBBIMIAET XUITHUYECKYIO
AKTUBHOCTh KAMEHHOW IIMPOKOJIOOKH, YTO MOXKET MPUBECTH K HM3MEHEHHIO B3aUMOCBSI3U
XUIIHUK-KEPTBAa Ha OTHAEIBHBIX ydacTKax JuTopayiu o3epa baiikan, moaBepKeHHBIX CBETOBOMY
3arps3HEHUIO.

3ak/aoueHue

Ha xumanyeckyro akTHBHOCTh KAMEHHOW IIUPOKOJIOOKH B HOYHOHM IEPUOJ BIHSIET KaK
HUHTCHCUBHOCTL CBC€TA, TaK U €I'0 CHGKTpaJ'H:HBIe XapaKTepI/ICTI/IKI/I. HaI/IGOJII:H_Ia}I XHUIIMHNUYCCKaAa
aKTHBHOCTh HaOJrojanach Nmpu BozaercTBuu Ttemoro (10 nk) cBera, OIHAKO, M XOJIOAHOE
OCBCUICHUC yCI/IJII/IBa.HO XI/IH_IHI/I‘ICCKyIO AKTUBHOCTH pBIG 10 CpaBHeHI/IIO C HOYaMH 663
OCBCILICHUS. YBEIWYEHHE YPOBHS CBETOBOTO 3arps3HEHHUs Ha o3epe bailikai, CBSI3aHHOTO B
MEPBYI0 OYepelb C POCTOM TYPUCTHUECKOTO TIOTOKA, MOXET TMPHUBECTH K YCHICHUIO
XUITHUYECKON aKTUBHOCTH PHIO U, COOTBETCTBEHHO, K YBEIMYCHHIO JABJICHUS HA MUTPAIMOHHOE
CO00IIECTBO OPraHU3MOB Ha OTAEIBHBIX YU4aCTKaX JIMTOPAIH 03epa, MOABEPralouXcs JaHHOMY
3arpsi3HCHHUIO.

dunancupoBanue. lccienoBanue mnpoBeneHO mnpu (UHAHCOBOM TOJJICP)KKE T'paHTa
HpkyTckoro rocy1apcTBEHHOIO YHUBEpPCUTETaA sl MOIOAbIX yueHbIX Ne 091-24-316 «Bnusanue
pPa3IUYHBIX YCJIOBHM OCBELIEHUS M MPO3PAYHOCTH BOABl HA XMIMHUYECKYIO aKTUBHOCTD
Paracottus knerii (Dybowski, 1874)».
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YK 639.3

ECTECTBEHHOE U UCKYCCTBEHHOE BOCITPOM3BOACTBO CUBUPCKOI'O
OCETPA ACIPENSER BAERII B PEKE UPTBIIII OMCKOM OBJIACTH

B.®. 3aiiyes, I1.A. banaukuii, E.A. Humepecoesa, J1.A. [llunosanoe
Hosocubupckuii punuan 'HL PO ®I'BHY «Bcepoccuiickuii HayduHo-
UCCIIEIOBATEIbCKUI HHCTUTYT PHIOHOTO X03s1iicTBa M okeaHorpapum» («3anCudoHNUPOy), 1.
Hosocubupck, Poccus, zaitsev@zapsib.vniro.ru

AnHoranmusi. Cubupckuii ocetrp Acipenser baerii Brandt, 1869 — npecHOBOIHBII
NOJIynpoxoaHoit Bua B Bojoemax Cubupu. B OO6b-Uptbimckom OacceitHe obpa3syer
MONYJISIIMOHHBIA KOHTHUHYYM. B Hactosmee Bpemsi 3amackl cuOupckoro ocerpa B OOb-
HpTeiickom OacceiiHe CHIIBHO TMOAOPBAaHBI B PE3yNbTaTe MOTEPH YacTH HEPECTHIIHII ITOCIe
coopyxxenus miiotuabl HoBocubupckoit '9C Ha p. O0b u kackaga MpTHIIICKUX BOJOXPaHUIIHUIII,
pacTONIOKEHHBIX B BEPXHEM TEUeHHHM Ha Tepputopun KaszaxcraHa, a Takke BO3JCUCTBUS
OpakOHbEPCKOT0 JIOBa HA MPOTSHKEHHBIX MYTSX HEPECTOBBIX W HATyJbHBIX MHIPALUM.
Cubupckuii ocerp o60ckoit mnonymsiuuu 3aHeceH B Kpacuele kuuru PO, Tomckoii,
HoBocubupckoit 1 OMckoii obmacted. J{7s BOCCTAaHOBJICHHS 3allacoB CHOMPCKOTO OCETpa B T.
OmMmcke mocTpoeH KpymHBIA peiOoBomHBI Komiuieke OOO «bopoaunoy». WccnenoBanusmu
Hosocubupckoro ¢unmuana ®I'BHY «BHUPO» yctanoBneno, uyto kopMoBas 06aza p. UpTeim
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MOXXET JIOMOJIHUTEIIHO €XEroJHo oOecreunBaTh numen 1,93 miaH Bcensiemoit monomu (0+)
ocerpa. OpmHako, B HACTOAIIEE BPEMS MOIIHOCTH JUIS TIPOM3BOACTBA MOJOIU OCETpa
UCTIOJIB3YIOTCSl HEJOCTATOYHO. YBEJIMUYEHHE YMCICHHOCTH MATOYHOTO CTaja Ha PHIOOBOIHOM
KOMILJIEKCE ITO3BOJUT MOBBICHTH A(PPEKTUBHOCTh BOCIPOU3BOACTBA CHOMPCKOTO OCETpa B
p. Upteim Omckoit obmacTy.

KiroueBble cioBa: cubupckuii ocerp, peka VpThINI, €CTECTBEHHOE W HUCKYCCTBEHHOE
BOCIIPOM3BOICTBO.

NATURAL AND ARTIFICIAL REPRODUCTION OF THE SIBERIAN STURGEON
ACIPENSER BAERII IN THE IRTYSH RIVER OF THE OMSK REGION

V.F. Zaitsev, P.A. Balatsky, E.A. Interesova, L.A. Shipovaloy

Summary. The Siberian sturgeon Acipenser baerii Brandt, 1869 is a freshwater semi-
anadromous species in the Siberia. It forms the population continuum in the Ob-Irtysh basin.
Currently, the stocks of Siberian sturgeon in the Ob-Irtysh basin are severely undermined as a
result of the loss of part of the spawning grounds after the construction of the Novosibirsk
hydroelectric dam on the Ob River and the cascade of Irtysh reservoirs located upstream in
Kazakhstan, as well as the impact of poaching on long routes of spawning and feeding
migrations. The Siberian sturgeon of the Ob population is listed in the Red Books of the Russian
Federation, Tomsk, Novosibirsk and Omsk regions. To restore the stocks of Siberian sturgeon, a
large fish breeding complex of «Borodino» was established in Omsk. Research conducted by the
Novosibirsk branch of the VNIRO Federal State Budgetary Scientific Institution has established
that the Irtysh River feed base can additionally provide 1.93 million introduced juveniles (0+) of
sturgeon with food annually. However, currently the capacities for the production of juvenile
sturgeon are not being used enough. An increase in the number of breeding stock at the fish
breeding complex will increase the efficiency of reproduction of Siberian sturgeon in the Irtysh
River of the Omsk region.

Keywords: Siberian sturgeon, Irtysh River, natural and artificial reproduction.

Cubupckuii ocetp Acipenser baerii Brandt, 1869 — npecHOBOIHBII MOTYIIPOXOAHOM BUI. Apea
cubupckoro ocerpa orpanuder pekamu Cubupu ot O6u mo Komeimbr u 03. Baiikan. B O0b-
Wpreimickom GacceitHe oOpasyeT MommysMoHHbI KOHTHHYYM [1]. B p. O6p B 1930-¢ roms! yimoBbI
cubupckoro ocerpa pocraramm 900-1400 T, B 1940-1952 rr. — 130440 1, B 1953-1967 rr. — 410-750 . B
niepBoii mosyioBrHE XX B. yJI0BBI oceTpa B UpThiie koiedamck ot 7,5 o 83 T. OCHOBHOM BBIIOB OCETpa B
Wprenne npoxomun B Kasaxcrane Ha ydactke oT ycTbs p. byxrapma no r. Ycre-KamenHoropek B
OCHOBHBIX MECTaX €ro 3MMOBKH 1 HepecTa [2; 4]. B Omckoit o0macti yimoBbI oceTpa cocTaBiisumi oT 10 kr
1o 740 xr B rox. Ilanenue umcnenHocty Buma B OOb-UpThiiickom Gacceiine Hayanock ¢ 1968 1. B
pe3yabTare MOTEPH YaCTH HEPECTHIIMII] ITocIie coopykeHust TioTrHbl HoBocuOupckoit ['9C Ha p. O0b n
Kackaja VpTIIICKUX BOIOXPAHMITHILL, PACITOJIOKEHHBIX B BEPXHEM TE€UeHUH Ha Tepputopun Kazaxcrana
(Byxtapmunckoe, Y ctb-Kamenoropcekoe, Hynms01uHCKOE), @ TakKe BO3IEHCTBIS OPaKOHBEPCKOr'O JIOBA Ha
NPOTSDKEHHBIX MyTSIX (2—2,5 ThIC. KM) HEPECTOBBIX M HArYJIbHBIX MUTpaimil. HeraTuBHbIE BO31EHCTBHS
3TUX (PAKTOPOB yCYTyOJSIOTCS OCOOCHHOCTSIMH Pa3MHOXKEHHUS CHOMPCKOTO OcCeTpa: IMO3IHHM
BO3pacT HACTYIUICHUS TIOJIOBOU 3PEIOCTH, HE €KErOqHBIN HepecT. [yt oXpaHbl CHOMPCKOTO oceTpa
o0ckoii momyssiitiy BUJ 3aHeceH B Kpachbie kauru PO, Tomckoit, HoBocnOupckoit 1 OMckoit oonacteit
[5-8].

JIisi BOCCTAHOBJIEHUS 3armacoB CHOMPCKOTo oceTpa B T. OMCKE MOCTPOCH KPYITHBII
pri6oBoaHbIi KomIiekc OO0 «boponuHo» MomHOCTRIO 2,42 MiIH Mojoau B rox. OnHako, B
HaCTOsIIee BpeMsi pbIOOBOIHBIE MOIIHOCTH JI MPOU3BOICTBA MOJIOAU OCETPa MCHOIB3YIOTCS
KpaitHe orpaHndeHHO. CTAaHOBUTCS aKTyaJIbHBIM HCCIIE0OBAHNE JAHHON TPOOIEMBI.

Heabo HacTosimeil padoOThI SABISETCA aHAIW3 BO3MOXKHOCTH  OCYIIIECTBJICHUS
MacITaOHOTO UCKYCCTBEHHOT'O BOCIIPOM3BOICTBA CUOMPCKOTO oceTpa B OacceitHe p. UpThim.
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B cratbe npuBEnEHBI CBENCHHS O COCTOSHUM €CTECTBEHHOTO U HCKYCCTBEHHOIO
BOCIIPOM3BOJCTBAa CHOMPCKOr0O oceTpa 00CKoW momysiuu B pexe MpTeim B mpenenax OMCKOiM
obnacTH.

MarepuaJj u MeTObI

B ycnoBusix 3ampera mpoMmbIciia CHOMPCKOTO OCETpa COBPEMEHHOE COCTOSIHHUE OOCKON
MOMYJSIIIMKA CUOMPCKOTO OCeTpa OLEHUTH A0CTaToyHO TpyAHo. CoTpyanukamu HoBocubupckoro
¢wmana ®I'BHY «BHUPO» orpaGoTanbl METOAbI OLIEHKH COCTOSHUS 3alacoB CHOMPCKOTO
oceTpa 00CKOM MOIMYIISAIMN TPUMEHUTEIHHO K BOAHBIM 00OBEKTaM U pailoHaM uccienoBanus [3].

Martepuansl coOupaid B BEpXHEM, CpPEIHEM U HIDKHEM TE€YeHHUH p. VIPThIIT B TpaHUIax
OmMckoil 0051acTH MpH MPOBEIEHUU HAYYHO-HCCIIEA0BATENbCKOTO JIOBA CTEPISAM U JIPYTHX
BUZOB DPBIO JUIS OIICHKH COCTOSHHSI HMX 3amacoB. IIOCKOJIBKY BO3pacT y OCETPOBBIX pbIO
ONPENENA0T MO KOCTSM TOJIOBBI MJIM Cpe3aM KOCTHBIX JIydel TPYyIHBIX IJIJABHUKOB, BO3pPACT
MOJIOJI OCeTpa IO 3TOM MeTOoAMKE MbI He ompenernsiu. [locie n3mepenus UIMHBI (OT Hayana
pbUIa 70 KOHIIA CPEIHMX JIy4ed XBOCTOBOTO IIaBHHMKA) M Macchl Tena [13] momoas ocerpa
BBIITyCKaJlaCh B JKMBOM BHJE OOpaTHO B peky. B pesynbrare, ObUTM TOCTPOECHBI MOJEIH
pa3MepHO-MaccoBOIr0 pacrpezeneHuss ocobeit B crage ocerpa. [lpu ucrnonb3oBaHUM 3TOTO
noaxoAa MPUHUMAETCS JOMYILIEHHE, YTO Ha KPUBOW paclpeleieHus MmoKa3aTeiaeil JIMHbI Tena
oco0ell KaKIbpli MPSMOW OTPE30K JIOMAHOM JIMHUM COOTBETCTBYET OMPEEICHHON BO3PACTHOU
rpynmne [3].

Takke  HMCHOJAB30BAINCH  JINTEPATypHbIE  HCTOYHUKH, AapXWBHBIE  MaTEpHUAIIbI
«3antCuOHNPO» 1 naHHBIE 1O MCKYCCTBEHHOMY BOCHPOHM3BOJICTBY CHOMPCKOTO OCETpa Ha
peiooBogHOM Tipennpustun OO0 «bopoauHo».

Pe3yabTarsl M UX 00Cy:KIeHHE

EcTecTBeHHOE BOCIIPOM3BOICTBO CHOMPCKOTro oceTpa B p. UpThimn OMckoii 00J1acTH.
Exerogno mosoBo3pensie ocodu ocerpa m3 OOCKOi TyObl MOJHUMAIOTCS B CPEAHIO H
BepxHIOI0 4acTh OOum u MpThima sl 3UMOBKH, KOTOPYIO TPOBOJSAT B €CTECTBEHHBIX
yrayOlIeHusIX pycia peK, TaK Ha3bIBAEMBIX «GHUMOBAJIBHBIX» sIMaX. 3/1€Ch OHU B MaJOAKTHBHOM
COCTOSIHUM HAaxXOJATCS BECh MOJJICAHBIA MEPUOJ, a C IMOCTYIUICHHMEM BEIIHUX BOJ| HAYHUHAIOT
NpoABMKEHHE K HepecTwiumaM. Hepect ocerpa B p. MpThin HaumHAeTCsl MpU TeMIIEpaType
BoAbl 9-11°C u 3akanunBaetcs npu 18°C [15].

B ycnoBusx O6u u HpThima camIiel CTAaHOBSITCS TTOJIOBO3PEILIMU B Bo3pacte 8-11 mer,
camku — B 10-17 ner, mpu macce 6-9 kr u amune 6omnee 80 cm. MHTEepBan MEXIy HEPECTOM Y
CaMIIOB B CpeaHeM JIUTCA 2-3 roaa, y camok —4-5 jer. B Mecrax Haryma camilbl U CaMKH
BCTPEUAIOTCS IPUMEPHO B PaBHBIX KOJIMYECTBaX. B HEpecTOBOM cTajie caMIIOB TOpa3io OOMbIIe,
yeM caMok [2; 12].

B 2015-2023 rr. corpyanukamu HoBocubupckoro ¢ummana OI'BHY «BHUPO»
MIPOBOJIAJICS HAYYHO-HCCIIEA0BATEIbCKUI JIOB PBIOBI B p. MpThim OMckoii o6nactu. B moHHBIE
MJIaBHBIE CETU B KaYECTBE MPUJIOBA MOMaAalIach MOJIOIb OCETpa B KoinuecTBe oT 1 10 49 3k3. 3a
1 crutaB. B KOHTPOJIBHBIX yJ0BaX OTMEYEHBI 0COOM ¢ JIMHOM Tema oT 12 mo 60 cM um maccou
tena oT 27 no 1725 r B Bo3pacte ot 0+ mo 7+ net. [IpeobGnanana Mmonoas B Bozpacte 1+ - 2+ jer.
YucieHHOCTh 0co0ei crapie 2-x JjieT ObUla He3HAYuTEelIbHA B PE3yNbTaTe HUX MHUTPAllUU B
HU30Bbs p. O0b. Hann4ure B KOHTPOJBHBIX yIOBaX 00JIACTH MOJIOIU OCETpa B Bo3pacTe oT 1+ 1o
4+ u GoJee IeT CBUACTEIBCTBYET O €XKETrOAHOM HepecTe oceTpa B p. Mpteim Omckotid [3].

B 2019-2022 rr. peiboBognoe xo3siictBo OOO «bopoanHO» B COOTBETCTBHH C
MOJIyYEHHBIMH pa3pelIeHUsIMH Ha JOOBIBaHHE OOBEKTOB KMBOTHOTO M PACTHTEIHLHOTO MUPA,
IPUHAUIEKAIINX K BUaM, 3aHeceHHbIM B KpacHyro kHury Poccuiickoit denepaiuu, IpoBOaNIIO
OTJIOB MPOMU3BOAMTENECH CUOMPCKOTO OceTpa AJis LelNeld UCKYCCTBEHHOTO BOCIPOM3BOJICTBA B P.
Wpteim [14]. Mcxoast u3 Macchl OTIOBIEHHBIX TTpousBoauTenei (9,9-18 kr), 310 ObUIM TOBTOPHO
HEPECTYIOIIHNE 0COOH.
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HUckyccrBeHHOe Bocnpou3BoacTBo. Vccnenopanmsmu HoBocrOupcekoro ¢umana GI'BHY
«BHHPO» ycraHoBneHo, uto kopmoBas 0aza p. Mprenn B OMckoil 001acTé MOXET JIOTOJHHUTEIBHO
©XKeroHo obecrieunBarh el 1,93 i Beemsiemoit Moo (0+) ocerpa. [Ipu mpombIciioBoM Bo3Bpare
0,11% [9] u cpemneir macce npousBoauTeneit 17,5 kr [10] 370 MO3BOIUT yBENMUYMBATh YMCIIEHHOCThH
TIOJIOBO3PEJIBIX 0CO0EH CHOMPCKOro ocerpa Ha 2,1 ThIC. 3K3. 001el Maccoit 37 T.

B 2015 r. Ha p. Uprtemm B 1. OMcKe ObUT BBEICH B IKCILTyaTaIHIO phiOOpa3BoAHbIi 3aBog OO0
«bOopoIMHO» TI0 BOCIIPOM3BOJICTBY OCETPOBBIX U JPYTHX LIEHHBIX BUIOB pbl0. Ha pribo3aBone nmerorcest
HEOOXOZMMBbIE TEXHMYECKHE MOIIHOCTH (MHKYOAIIMOHHO-BBIPACTHOM 11€X) IO HCKYCCTBEHHOMY
BOCTIPOM3BOJICTBY TIOZIPOIIICHHOM MOJIOMM OceTpa B KommdectBe 2,42 MiH 9k3. Ha Abamakckom
9KCIEPUMEHTATLHOM PhIOOPA3BOHOM 3aBOJIC, PACIONOkEHHOM y T. Tobonmbek Ha p. Mpthii, Obum
NpUOOpETeHbI TPOM3BOAMTENN cHOMpcKoro ocetpa. B 2020 r. B MaTounom crane ynciiock 60 k3. B
2023 r. crano nponsBoautenei yBemuueHo 10 80 camok u 20 camiios, B 2024 r. — no 127 camok u 76
CaMIIOB 3a CYET MOJIOJIH, TTOTYYSHHOM HETTOCPEICTBEHHO B CBOEM PHIOOBOTHOM XO03sHCTBE. PrI00OBOIHBIC
paboTbI IPOBOAATCS exeronHo. OIHaKo, MOIIHOCTH ISl TIPOM3BOJICTBA MOJIOAM OCETPa UCIIONB3YHOTCS
KpaifHe orpaHi4eHHO (pUcyHoK). [ Ipuimna — neuimr ppiOOBOAHOM UKPBL
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Puc.1. Becenenue momoau (0+) ocerpa B p. Mpteim OMcko# 007acTH, BBIpAIICHHON B
2016-2023 rr. B peibopazBoanoM 3aBoae OO0 «bopoanHo»

YroObl COXpaHUTh OOCKYIO TMOMYJNALUI0O CHOMPCKOTO OCETpa HEOOXOAMMO INPOBEICHHE
00Jiee MHTEHCUBHBIX MEPONPHUATUI MO UCKYCCTBEHHOMY BOCIIPOU3BOJICTBY, B TOM UHMCIIE 32 CUET
YBEIIMYEHUSI YHUCICHHOCTH Tpou3BoauTenei. Mcxoas U3 peKOMEHJOBAaHHBIX 0OBEMOB
HMCKYCCTBEHHOTO BOCIIpOM3BOJcTBa Moyoau ocetpa (1,93 mmH) m mocturmyroro B 2020 T.
MaKCHMaJbHOTO TIOKa3aTens BhiTyckaemoir wmomomu (0,264 MiH) CTamo MPOU3BOIUTENEH
HeoOXoauMo yBeau4uTh 10 500 3K3.

st yBenuueHus: 00beMoB pei0oBOAHBIX paboT Ha OO0 «bopoauno» B 2019-2024 rr.
HoBocubupckum dumuanom DOI'BHY «BHUPO» («3anCu6HUPO») Obutm pazpaboTaHbl
[IporpaMMebl M0 000CHOBAHUIO 00BEMOB JOOBIYU TUKHUX MPOU3BOAUTENCH CHOMPCKOTO OCeTpa B
p. Upteimm Omckoli 007acTH B 1EISX HCKYCCTBEHHOTO BOCIPOM3BOJICTBA B COOTBETCTBHHU C
peryiaMeHTOM MuHucTEepCcTBa INPUPOAHBIX pecypcoB M dkonorun PO u  meronukamu
MunucrepctBa cenbckoro xossiictrea PO [9-11; 14]. CaMocrosTenbHOE MOJy4eHUE
PBIOOBO/IHOM MKpBI OCETpa OT OTJIOBJICHHBIX JAWKHUX IMPOU3BOAMTEICH MO3BOJSET YBEIUYUTh
00BEMBI TPOU3BOJICTBA PHIOOBOAHON MOJIOIU AJis BhIycka B p. UpTeimt. [Ipu aToM, coxpansercs
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TFEeHETUYECKOE Pa3HOOOpa3ue BBIMYCKAaeMOH MOJIOIM OCETpa M IMperoTBpaIlaeTcs WHOPHUIUHT,
CHIDKAIOMIMKA OMOJIOTMYECKYIO IPUCTIOCO0IIIeMOCTh onmyJsiiuu [16].

JloObI4a (BBUIOB) ITUMKHX MPOM3BOIUTENECH OceTpa JUlsl MOIY4YEHHUs IMOJIOBBIX IMPOAYKTOB
IIPOBOAMJIACH B MPEIHEPECTOBBIM M HEPECTOBBIN NEPUOA — OT BCKPBITUA Jbjaa 1o 31 mas. Ilpu
IIOMMKE I0JIOBO3PEINBIX PbI0 CHENMAIMCThl OCMATPUBAIM MX W B Cllydyae NPUTOJAHOCTU K
UCIIOJIb30BaHUIO B PHIOOBOJHBIX LIENSX, B3BEIIMBAIH, OPOPMIISUIM MPUEMHBIN aKT C yKazaHHEM
noja, Beca W OTCaXuBaau B caaok. IIpomsBonuTenu, HENpUroaHble K pbIOOBOAHOMY
MCII0JIb30BaHUIO, BBITYCKAJIUCh B BOJJOEM B )KMBOM BHJIE, O UEM COCTABJISJICS COOTBETCTBYIOILNN
akT. OTJIOBJIEHHBIE POU3BOJUTEIN CHOMPCKOTO OCETpa JOCTABISUINCH B CIIEUATN3UPOBAHHBIX
JKMBOPBIOHBIX KOHTEIHEpax eMKOCTbIO 2-2,5 M® B pbiGopasBoaHslii 32801 OO0 «bopoauHo» as
ppiOOBOHBIX paboT. CpenmHssi Macca CaMIlOB W CaMOK M padoyas TUIOJJOBUTOCTh CaMOK
cubmupckoro ocerpa oOckoit momynsauu, otinoBieHHbBIX OO0 «bopomauno» B 2020-2022 1.,
coctaBsui 12,3 u 13,2 kr 1 62,3 ThIC. UKPHHOK, COOTBETCTBEHHO (TabiuIIa).

Tabmuia. Pe3ynbrarsl 40OBIYM TUKUX MPOU3BOIUTENCH CHOMPCKOTO oceTpa B p. MpThim B 1emsix
aKBaKyJIbTYpPBI

I'on | Paspemeno OtnoBieHO Beinymeno Macca pbi0 ITonyyeno
OTJIOBUTBH, | CaMIIOB/CaMOK, | caMIIOB/CaMOK, CaMIIbl/CaMKH, KT HKpBI OT
IIIT. IIT. IIIT. CaMKH, THIC.
IIT.
2019 16 5/6 5/6 HET JAaHHBIX HET JAaHHBIX
2020 20 1/2 1/2 10/ 8,3; 18,0 47,2; 50,0
2021 16 3/1 3/1 12;13,2;13,5/ 12,0 56,4
2022 16 3/2 3/2 9,9; 13,5; 14,2/ 13,0; 68,9; 89,0
13,5

[ocne momydeHust KKpbl 1 MOJIOK JUISl IPEOTBPAICHHS HaHECEHHS yIlepOa MPHPOIHOM
HOMYJSIUN BHJA JUKHE OCOOM BBIMTYCKAUCh B NMPHPOJIHYIO cpeny oOutanus — p. MpTeim
Owmckoit obnactu. B pe3ynbrare BbUIOBa, MPOBEACHUS phIOOBOIHBIX pabOT M 3aTEM BBINTYCKa B
€CTeCTBEHHYIO Cpely OOWTAaHHS YMCICHHOCTh AMKHX MPOU3BOJHUTENCH CHOMPCKOrO oOceTpa
00CKOH MOMyJNALNN HE COKpaIlanach.

3akiroueHue

3amacel cubupckoro ocerpa B OOb-UpThimickom OacceliHe CHIBHO NOJOPBaHBI B
pe3yabpTaTe MOTEPHU YaCTH HEPECTHIIMII Mocie coopykeHus miotuabl HoBocubupckoi 'DC Ha
p. O6b u UpThIIIcKUX BOAOXpaHWIHIL. J[7151 cOXpaHEHUs! M BOCCTAHOBIIEHUS 3a11aCOB CHOMPCKOTO
oceTpa 1e1ecoo0pa3Ho OCYIIECTBICHHE MACIITA0HOTO UCKYCCTBEHHOT'O BOCIIPOU3BO/ICTBA BHU/IA.
B 2015 r. na p. Upteim B 1. OMcKke ObUT BBEIEH B AKCIUTyaTaIMio ppiOopa3BoaHbli 3aBog OO0
«boponrHO» MOIHOCTBIO 2,42 MIIH MOJOOM oOceTpa. Mexay TeMm, B HACTOSIIEe BpeMms
MOIIIHOCTH JIJIsl POU3BOJICTBA MOJIOJIM OCETPA MCIIOIB3YIOTCS KpaifHe orpannueHHo. [IpuynHa —
neunuT pHIOOBOHON HKPHl CHOWMPCKOTO OcCeTpa. YBEIWYCHHE YHCICHHOCTH PEMOHTHO-
MaTOYHOT'O CTajJa CHOMPCKOTO oceTpa Ha pridopasBogHoM mnpeanpustun OO0 «bopoawHoy, a
Tak)Ke BBUIOB JIMKHX TPOU3BOAMTENCH B ILENSAX COXPAHEHHS TE€HETHYECKOro pPa3HOOOpasus
BBIITYCKAEMON MOJIOAM W MpeAOoTBpallleHHus HWHOPUAMHIA, CHHXKAIOIIETO0 OHOJIOrHMYECcKYIo
MPHUCTIOCOOIIEMOCTh MOMYJISINHN, TO3BOJUT TMOBBICUTH 3()PEKTUBHOCTH BOCIPOU3BOJICTBA
CHOMPCKOTO 0oceTpa 00CcKoi momyssiiuu B p. MpTeimnr OMcKoit 001acTH.
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ITPABOBBIE OCHOBBI ITPOBEJAEHUWSA ITPOU3BOJACTBEHHOI'O
IKOJOIHYECKOIoO MOHUTOPAHI'A COCTOSIHUSI BOAHBIX BUOPECYPCOB
TP OCYHWECTBJIEHUU XO3AAUCTBEHHOU AEATEJIBHOCTH

E.A.30moesa, E.J.Conuna, C.H.Maxkapoe, A.C.Ilyooexkuna, J1.B.I y3eesa
Caparosckuii punman ['HI] PO ®I'BHY «BHUPO» («CapatoBHUPOY),
r. Caparos, Poccus, zotovaea@saratov.vniro.ru

AHHOTauus. B cBA3M ¢ BO3pOCIIMM BO3/EHCTBHEM Ha BOJHBIE OMOpPECYPCHI XO3SIMCTBYIOIIUX

CyOBEKTOB aKTyallbHON CTAaHOBHUTCS HEOOXOIUMOCThH pa3paboTKU KPUTEPHEB, OCHOBBIBAIOIIUXCS
HE TOJIbKO Ha CTEMEHW HETaTHMBHOT'O BO3JCWCTBUS TE€X WM UHBIX (DAKTOPOB, HO U Ha OTKIIUKE
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9KOCHUCTEM Ha aHTPOIOT€HHOE BO3JEHCTBUE BO BpeMeHHU. lIpemyiokeHHbIE TOMpaBKU B
I[eﬁCTByIOH[He IMPaBOBBIC JOKYMCHTBI ITOBBICAT 3(1)(1)CKTI/IBHOCTB CUCTCMbI COXpPAaHCHUSA BOJHBIX
OMopecypcoB W cpeibl UX OOMTaHUS B BOJHBIX OOBEKTaX PHIOOXO3SIMCTBEHHOTO 3HAYCHUS
Poccuiickoit @enepanuu.

KiroueBble cioBa: BOJHBIE OMOJOTMYECKHE PECYpPChl, MPOU3BOJACTBEHHBIH HKOJIOTHMYECKUIN
MOHUTOPHHT, HOPMaTHBHO-TIpaBoBas 6a3a.

THE LEGAL BASIS FOR CONDUCTING INDUSTRIAL ENVIRONMENTAL
MONITORING OF THE STATE OF AQUATIC BIOLOGICAL RESOURCES IN THE
COURSE OF ECONOMIC ACTIVITY

E.A. Zotova, E.E. Sonina, S.N. Makarov, A.S. Pudovkina, L.V. Guzeeva

Summary. Due to the increased impact on aquatic biological resources of economic entities, it
becomes urgent to develop criteria based not only on the degree of negative impact of certain
factors, but also on the response of ecosystems to anthropogenic impact over time. The proposed
amendments to the existing legal documents will increase the efficiency of the system of
conservation of aquatic biological resources and their habitat in water bodies of fishery
importance of the Russian Federation.

Keywords: aquatic biological resources, industrial environmental monitoring, regulatory
framework.

B coBpeMeHHBIX YCIOBUSX BO3POCIIMX TEMIIOB BO3JICHCTBUS XO3SHCTBYIOMUX CYOBEKTOB
Ha BOJIHBIE OHMOpPECYpChl M Cpely HUX OOWTaHUS B BOJHBIX OOBEKTaX PHIOOXO3SHCTBEHHOTO
3HAUEHUS, TPUOPUTETHBIMHU SBISIOTCS BOMPOCHl pa3pabOTKU TOIXOJIOB U KPUTEPHEB,
CIOCOOCTBYIOIIUX UX COXPAHCHHIO.

Hean 0630pa. [Ipoananu3upoBaTb HOPMATUBHBIE OCHOBBI OCYIIECTBICHUS X03IMCTBEHHOM
U HHOM JesATeNbHOCTHM Ha BOJHBIX OOBEKTaX pPbIOOXO3SIICTBEHHOrO 3HAY€HUs M JaTh
peKoMeHaanu O00OCHOBAHHOTO TMPHBIICYCHUS XO3SUCTBYIOIIMX CYOBEKTOB K WX YYaCTHIO B
COXPaHEHUH BOJHBIX OMOPECYPCOB M CPENIbI KX OOUTAHUSI.

MarepuaJjbl 1 METOIBI
B pabGore ObuM paccMOTpPEeHBI TPOEKTHBIE MAaTepHallbl MO Pa3HBIM HAIMPABICHUSM
XO3SUCTBYIONICH IEATETLHOCTH Ha BOJHBIX OOBEKTAX:
- 100bIYa HEePYIHBIX TOJE3HBIX UCKOMaeMbIX (Mecka u mecuano-rpasuitHon cmecu (I1I'C)
13 O0OBOJHEHHBIX MECTOPOKIACHUH);
- CTPOMTENHCTBO M PEKOHCTPYKIHS HE(Te- U ra3ompoBOJOB Yepe3 BOJHBIC MpPErpajbl
(YCTpOMCTBO MOABOAHBIX TIEPEXOIOB);
- CTPOUTENHCTBO U PEKOHCTPYKIIUS MOCTOBBIX MEPEXO0JIOB YePe3 BOJHBIE OOBEKTHI;
- OeperoykpenureabHbIe padoTHI;
- THOYTJTyOUTENbHbIE PadOTHI;
- pycnodopmupyronme padotsl (yriyoJieHHEe M pacuMcTKa JIoKa Pycel MallbIX PEK B
[ENSIX PEeKpealdd W YIY4IIeHUS BOAHOTO PEKHMMa, MCKIIOYCHHS TMOATOIUICHUS HACEICHHBIX
IIYHKTOB B BECEHHUH NIEPUO);
- CTPOUTEILCTBO B BOJIOOXPAHHOM 30HE WM 3aJTUBHOM MoOWMe (YCTPOMUCTBO IUISKEH, SIXT-
KITyOOB, MPUYAIOB, BOJOBBIITYCKOB CTOYHBIX BOJ U Jp.);
- CECMOpa3BeIKa;
- BOJ103a00PBI;
- ¢cOpoC 3arps3HEHHBIX CTOYHBIX BOJI.
[IpoananusupoBana AeWCTBYIOIIasE HOpPMAaTHBHAs JOKYMEHTALMsS IO OCYIIECTBICHHUIO
MPOU3BOJICTBEHHOTO Konorudeckoro kourpois (I19K) [1-7].
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Pe3yabTaTsl U X 00Cy:KIeHUE

BoaHbie 3KocHCTEMBI SIBISIOTCS BaXXHBIMM MCTOYHUKAMH PA3JIMYHBIX PECYpPCOB, B TOM
qucie PHIOHBIX, JJIS YAOBJIETBOPEHUS MOTPEOHOCTEH HaceleHus. SIBiAsACch COCTABHOM 4YacThIO
BOJHBIX DKOCHCTEM, pBIOHOE HaCEIeHHE OKa3bIBA€TCSd OJHUM U3 Haubojee YSI3BUMBIX
KOMITOHEHTOB OMOLIEHO3a TPU OCYIIECTBICHUN XO3SHCTBEHHOW JAeaTenbHOCTUH. Bo3neiicTBue Ha
pBIOHBIE pecypchl OCYHIECTBIISIETCS Kak IEJICHANPaBI€HHO B pe3yjibTaTe MpPOMBICTA, TaK M
KOCBEHHBIM 00pa30M, MpHU MPOBEICHUH Pa3IMYHbIX PadOT Ha BOAOTOKAX, 3aJMBHOM MOHME U B
BOJOOXPAHHBIX 30Hax. Jlro6as XO03UCTBEHHAs JIeSTEIbHOCTb, 0COOEHHO
THJIPOMEXaHU3UPOBAaHHbIE Pa0OThI, HETaTUBHO BIMSIET HA BOJHBIC OMOJIOTHUECKUE PECYPCHI,
OPUBOJSA K YXYIIICHHUIO KAa4eCTBAa BOJbI, CHUIKEHHUIO YPOBHS Pa3BUTHs KOPMOBOW 0a3bl pbIO,
TEMIIa POCTa, IJIOJOBUTOCTU PbIO, OOJE3HSAM U, B UTOTE, K CHWKCHHIO PHIOONPOITYKTHBHOCTH
BOJHOI'0 OOBEKTA.

B cootBercTBHM C JAeHCTBYIOLIEH HOPMAaTHBHO-3aKOHOZATENbHON 0a3oii Poccuiickoii
Qenepany, HampaBiIeHHOW Ha oOecrneueHue COXpaHEeHHs] BOJHBIX OHUOpecypcoB U
BOCCTaHOBJICHUE TPUPOJHOM Cpelbl, B ClIydasX, KOTJa HEraTHBHOTO BO3JEHCTBUS HM30eXaTb
HEBO3MOXKHO, TMPOM3BOAMUTCA OIICHKAa BO3JCHCTBUS Ha BOJHBIE OHMOpECypchl W Cpeny HX
oOuTaHus, ONpeneNseTcss pa3Mep Bpeaa U pa3pabaThIBAIOTCS KOMIICHCAIIHOHHBIE MEPOTIPUATHS
[0 COXPAHEHHUIO U BOCCTAHOBIJIEHUIO PHIOHBIX 3aI1aCOB.

Cornacuo 1. 5 TlonoxxeHust 0 Mepax 10 COXPaHEHHIO BOJHBIX OMOJIOTHYECKUX PECYPCOB U
cpenbl UX oOuTaHus [5] mpu ycTaHOBJICHUHW (pakTa HETAaTUBHOTO BO3JEHCTBUS IUTAHHPYEMBIX
paboT Ha BOJHBIE OMOpPECYpPCHI, HE3aBUCHMO OT XapakTepa BO3JCHCTBHS, KaKUM OBl OHO HH
ObLIO: TPSIMBIM, KOCBEHHBIM, 3HAUUTENbHBIM WM HE3HAUYWUTEIbHBIM, B IPOECKTHON
JOKYMEHTAIIUH JTOJKHBI OBITh MPEAYCMOTPEHBI MEPBI IO COXPAHEHHUIO BOJHBIX OMOIOTHYECKUX
PECYpPCOB U Cpelibl UX OOUTAHUSI.

OnHOI M3 Mep MO COXPaHEHHUIO BOJHBIX OMOPECYpPCOB M CpEAbl UX OOMTAHUS SIBIISCTCS
nposeaeHre Mmouutopuara (II9M) B pamkax 19K [8-10].

Heab0 NPOM3BOACTBEHHOI0 3JKOJOIMYECKOr0 MOHHMTOPMHIA  JIOJDKHO  OBITH
oOecrieueHre BBITIOJHEHUS B MPOIecce XO3IUCTBEHHON M MHOW JIEATENbHOCTH YCTAaHOBIIEHHBIX
TpeOOBaHUI U MEPOTIPUATHIA 110 OXpaHE OKPYXKAIOIIEH Cpe/Ibl, pallMOHATILHOMY HCIIOIB30BaHHIO
Y BOCCTaHOBJIEHUIO TTPUPOIHBIX pecypcoB [1].

B 3agaun I19M 10/ 2KHBI BXOIHUTD:

— TpOBEpKa BBINOJIHEHUS MPEAYCMOTPEHHBIX IPOEKTOM MEPOIPHUATHI 10 OXpaHe
OKPY’KallIllel Cpenbl, paluOHAIbHOMY MCHOJb30BAaHUI0O M BOCCTAHOBJIEHUIO IPUPOIHBIX
pecypcos;

— OIICHKa COCTOSIHUS BOJHBIX OHMOJIOTMYECKHX PECYpCOB U Cpeibl UX OOMTaHMA 10, BO
BpeMsl U 110CJIe TPOBEICHUS padoT.

B pamkax pa0oT 1o 3KOJIOTHYeCKOMY MOHUTOPUHTY Ha OOBEKTE CTPOUTEIHCTBA JOJKHBI
BBIIIOJIHSTHCS:

— moJeBble paboThl (popmMupoBaHME ceTH HAONIOACHHWM, BBITIOJIHCHHE HATYPHBIX
HU3MEPEHH, 0TOOP TIPOO /IS MOCIESAYIONMIEr0 aHaIn3a);

— KaMepaibHble paboTel  (cOop, oOpaboTka, o00o0OmeHue, aHanu3 (POHIOBOM,
JUTEpaTypHOU, TOJIeBOM MH(oOpMaIu, opopMiIeHHEe MPOTOKOJIOB M OTYETOB IO PE3ysbTaTaMm
MOHUTOPHHTA).

OpnHako, B HacTosIIee BpeMs OTCYTCTBYET HOpMaTHBHast 6a3a ¢ TpeOOBAHUSAMHU K COCTaBY
U1 00beMy MOHUTOPUHIOBBIX HCCJIEIOBAHUN COCTOSHUS BOJHBIX OMOJIOTMYECKUX PECYpCOB MpHU
OCYILIECTBJIEHUU XO34WCTBEHHOHN nesATenbHOCTH. B Buay 3toro B Hacrosumiee Bpems I[1OM
MPOBOJIUTCA TOJBKO KaK OTCICKHUBAHUE COCTOSIHUS W 3arpsi3HEHHMS MOBEPXHOCTHBIX BOJ,
aTMoc(epHOro Bo3/ayXa, 3eMejb U MO0YB, HeJp, UCKIItoYast HAOMIOACHUS 32 COCTOSIHUEM BOIHBIX
OuopecypcoB.

TakuM 00pa3oM, OYEBHIHON CTAHOBHUTCS HEOOXOJMMOCTh pa3pabOTKU KPHUTEPHUEB,
OCHOBBIBAIOIINXCS HE TOJIBKO HAa CTENEHU HETaTUBHOTO BO3JEUCTBUSA TEX WJIM MHBIX (DAKTOPOB,
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HO U Ha OTKJIMKE HKOCHCTEM Ha aHTPOIOT'€HHOE BO3EHCTBHE BO BPEMEHHU.

3aJ0roM YCIEIIHOTO COXPaHEHUsI BOJHBIX OMOPECYpPCOB U UX Cpellbl OOUTAHHS SIBIISETCS
IrPaMOTHBI MOAXOA K pa3paboTKe MporpaMMbl MOHUTOPHUHIOBBIX PabOT, KOTOPBIA MO3BOJUT
y4eCTh BECh HEOOXOAMMBIN 00BhEM HCCIICIOBaHMM, 00ECIIEYHBAIOIIHI MOJIHYIO, TOCTOBEPHYIO U
CBOEBpPEMEHHYI0O HMH(pOpManui0 00 HSKOJOTHUYECKOM COCTOSSHUM BOJHOTO OOBEKTa W €ro
OMOpecypcoB MO MXTHOJIOTMYECKHM TOKa3aTeisiM (OMOJIOTHYECKOT0 COCTOSIHUS, YUCICHHOCTH,
pacripeiefieHus 1 BOCIPOW3BOJACTBA) M THIPOOUOTIOTHYSCKUM TMOKa3areasiM ((UTOIIaHKTOH,
300IJIAaHKTOH, 3000€HTOC) B 30HE BIMSHHUS XO3SHCTBEHHOW M MHOM nestenbHOCTH. Ilpu 3ToM
MOHUTOPHUHT BOJIHBIX OMOPECYPCOB JIOJHKEH YUUTHIBATh CHEHU(PUKY MIIAHUPYEMOU 1eATeIbHOCTH
U CBSI3aHHBIX C HEHl (PAaKTOPOB aHTPOIIOTEHHOTI'O BO3ACHUCTBUS HA BOAHbBIE OMOPECYpPCHI U CPEIy
uX OOWUTaHUS, a WCCIENOBaHUS — MPOBOAUTHCA MYTEM MOHUTOPUHIA COCTOSHUS TeX TIPYIIIL,
COO0O0IIEeCTB )KUBBIX OPraHU3MOB, Ha KOTOpPbIE OY/I€T OKa3bIBaThCSl HETATUBHOE BO3CHCTBUE.

B mnporpaMMe MOHHUTOpHHIa 3a COCTOSHHEM BOJHBIX OHMOpECYpCcOB JOJKHA OBITh
pa3paboTaHa cxemMa OpraHMU3aluH CETH IYHKTOB HAOMI0eHU (MecTa U MopsAoK oTOopa nmpold) B
COOTBETCTBUU C TEXHUUYECKUMU PEIICHUSMHU, IPUHITHIMU B IPOCKTHON JOKyMeHTauu. [IyHKTHI
HaOJI0ACHUI OpraHU3yIOTCS:

- Ha ()OHOBOM y4YacTKE BOJHOTO OOBEKTa (BBIIIC CTBOpPA MPOSKTUPYEMOTro Mepexoia), He
MOJIBEPKECHHOM BIIUSHHUIO IPOEKTUPYEMBIX PadoT;

- B 30HE MTPOBEJICHUS THIPOTEXHUYECKUX PaboT;

- Ha paccrossHuH 500 M HIDKE CTBOpa MPOBEIECHHS THAPOMEXaHU3UPOBAHHBIX PadoT.

B cooTBeTcTBUM ¢ IPOAOIKUTEIHLHOCTHIO PadOT MO MPOEKTY, B IPOrpaMMe MOHUTOPUHTA
JOJKHA OBITH OMpeneicHa U 00OCHOBaHA HEOOXOIUMOCTH KOJHMYECTBA OTOHMpAeMbIX MPOO U
NEPUOANYHOCTh UX 0TOOPA, OXBATHIBAIOLIAs HECKOJIBKO CE30HOB.

OTKpBITBIM  OCTAeTCSl TaKXKe BOMPOC I XO3AHUCTBYIOUIMX CYOBEKTOB: HYKHO JIH
MPOBOAUTH MOHUTOPUHT, €CIIM BEIMYMHA TIOCIEICTBUIM HETATUBHOTO BO3CHCTBHS, 0KHUIAEMOT0O
B pe3yJIbTaTe OCYIIECTBICHUS TUIAHUPYEMOM JesiTeIbHOCTH, MeHee 10 KT.

B cootBercTBHuM ¢ .31 Mertoauku [7], npoBeleHHE BOCCTAHOBUTEIBHBIX MEPONIPUITUIA B
TAaKOM Cllydyae He TpeOyercs H3-3a UX HKOHOMHUYECKOW HEleIecOO00pa3sHOCTH, IOCKOIBbKY
3aTpaTbl Ha WX MPOBEJCHHE TNPEBHIIIAIOT TOTEPH BOJHBIX OHOPECYpCOB B JIEHEKHOM
skBUBaiieHTe. CuuTaeM HEOOXOIUMBIM B HOPMAaTHBHBIE JOKYMEHTBHl O IIPOBEICHHH
MOHHMTOPHHTIA 32 BOJAHBIMU OMOpECypcaMy BHECTU aHAJIOTMYHOE TPpeOOBaHUE — HE OCYIIECTBIISATh
HaTypHble HaOmroneHus B pamkax [1OM, ecnu BenuunHa paccuutaHHoro ymepoa menee 10 Kr.

B nelicTByrommMX  HOPMAaTHUBHO-NIPABOBBIX  JOKYMEHTaX HE 3aKpeIuleH Opra,
KOHTPOJIMPYIOIIUI BBIMOJIHEHUE MPOrpaMMbl MOHHMTOPUHTOBBIX HCCIIECAOBAHUH COCTOSIHUS
BOJIHBIX OHoJjoruueckux pecypcoB. [Ipu 3ToM X034HCTBYyIOIIME CYOBEKTHI HE HECYT HHKAKYIO
OTBETCTBEHHOCTD 32 HEBBITIOJIHEHNE JaHHON MephI TI0 COXPAaHEHHIO BOJHBIX OMOPECYPCOB.

[lonBonst UTOr, MOKHO CKa3aTh, YTO pa3pabOTKa M MPUHATHE YKAa3aHHBIX KOPPEKTUPOBOK U
JIOTIOJTHEHHUH B JICHCTBYIOIIYI0O HOPMAaTHBHO-TIPABOBYIO 0a3y MpPOSICHUT MOHMMAaHUE: KOTJa U MpH
KaKHMX YCJIOBUSIX pa3pabaThIBaeTCsl MpOrpaMMa MOHUTOPHUHIOBBIX HCCIIEAOBAaHUI 32 COCTOSIHUEM
BOJHBIX OHOpPECYpCOB M IO3BOJIUT OOOCHOBAHHO IPUBJIEKATh XO3SHCTBYIONIME CYOBEKTHI K
BBIMOJIHEHUIO A3TOH MeEpbl IO COXPAaHEHUIO BOJHBIX OHWOpPECYpCcOB, a TaKkKe MOBBICUT
3 PEKTUBHOCTh CUCTEMBI COXPAaHEHHsI BOJHBIX OMOPECYpPCOB U Cpeabl UX OOMTAHUS B BOJHBIX
00BbeKTax prIO0X03sHCTBEHHOTO 3HAaUeHHs Poccuiickoii deneparnmu.
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CAHUTAPHO-MUKPOBHOJIOI'HYECKOE COCTOSAHHUE O3EPA HJIIBMEHb
JIETOM 2024 r.
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AnHoTanus. O3epo UMinbMeHb SBISETCS ONHUM M3 BaKHBIX OOBEKTOM BOJOMOJIB30BAaHUS HaA
tepputopun  HoBropojackoir o6mactu. B mocienHue AEBSITHIETHE 03€pO  IMOABEPraercs
aKTUBHOMY HCIIOJIb30BaHMIO B HYXKJaX uyeloBeK. [laHHOe wuccienoBaHUE HAmNpaBiIeHO Ha
M3YYCHHE KAuecTBa BOJBI MO CAHUTAPHO-MHUKPOOMOIOTHYECKUM TOKA3aTeNsIM U OMNpPEEICHUE
Tpoudeckoro craryca Bojmoema. PaGora mnpoBomamnacek B wuioHe u aBrycre 2024 ropa,
OTpeAeNsIN TaKhe IOKa3aTedu Kak: oOmas 4YuCIeHHOCTh OakTtepuoriankroHa (OYB),
o6o6mennsie komudopmubie Oaktepun (OKB), FE.coli, surepoxokku. I[lo pe3ymbraram
UCCIIEIOBaHMS M3Yy4eH Tpo(Huyeckuii cTaryc o3epa, MoydeHbl JaHHbIe 00 OTCYTCTBHE CBEXETrO
¢dekanpHOTO 3arps3HeHus] U BbiABIeHO mpeBbilieHne OKB mo HopmMaTMBHOMY MOKa3aTenio B
aBrycre.

KiroueBble ciioBa: CaHMUTapHO-MUKpPOOUOJIOTMYECKHE TMOKa3aTenu, o3epo WiabMmeHb, oOias
YHUCIIEHHOCTH OakTepuoruiankTona (OYUb), o6o6mennsie konudopmusie 6akrepuu (OKB), E.col,
SHTEPOKOKKH.
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SANITARY AND MICROBIOLOGICAL CONDITION OF LAKE ILMEN IN THE
SUMMER OF 2024.

M.S. Isachenko, A.A. Bystrova, L.L. Kaputina, O.1. Repina

Summary. Lake Ilmen is one of the most important water use facilities in the Novgorod region.
In the last nine years, the lake has been actively used for human needs. This study is aimed at
studying the water quality according to sanitary and microbiological indicators and determining
the trophic capacity of the reservoir. The work was carried out in June and August 2024, and
such indicators were determined as: the total number of bacterioplankton (OCHB), generalized
coliform bacteria (OKB), E.coli, enterococci. According to the results of the study, the trophic
status of the lake was studied, data were obtained on the absence of fresh fecal pollution and
excess of OKB in August

Keywords: Sanitary and microbiological indicators, Lake Ilmen, the total number of
bacterioplankton (OCHB), generalized coliform bacteria (OKB), E.coli, enterococci.

Ozepo MHnwmenb, pacmosioxeHHoe B HoBropojckoit o6mactu, SBISIETCS BaXHBIM
MIPECHOBOJIHBIM BOJIOEMOM ceBepo-3anana Poccun. (O3epo U3BECTHO HE TOJBKO CBOMMH
KPYIHBIMH pa3MepaMu — IUIOMIaAb MOKeT JocTurath 6osee 1000 kBampaTHBIX KHJIIOMETPOB B
MEepUOABl TIOJIOBOJIbSI, HO M CBOMM PACIOJIOKEHHEM B OacceiiHe KPYMHEHINX PeK, TaKUX Kak
Bonxos, JIoBate 1 Mcrta [7,14]. O3epo MnbMeHb OTIHYAETCS CE30HHBIMHU KOJICOAHUSMU YPOBHS
BOAbI [7, 14], KOTOpbIE 3aBUCAT OT TasHUS CHETa U MaBOJIKOB BECHOM, OCEHHUX JOXKICH, a TakxKe
JenocTaBa 3uMoil. BecHOI ypoBeHb BOJIbI MOKET MOBBILIATHCSI HA HECKOJIBKO METPOB, TPUBOIS K
pa3iMBaM U 3aTOIUICHUIO PUOpeXHbIX Tepputopuii [ 14]. KOxxHOe pacnonoxkeHne OTHOCUTEIBHO
JIpYTrUX KPYIHBIX BOJOEMOB ceBepo-3amana (Jlamoskckoe m OHEXCKoe o3epa) BemeT K Oosiee
MPOJODKUTETFHOMY TeruioMy ce3oHy [1, 3, 4, 6]. DTo Takke CnocoOCTBYEeT WHTEHCUBHOMY
Pa3BUTHUIO HEKOTOPHIX BHJOB BOAOPOCIEH M MHKPOOPTaHU3MOB, KOTOPbIE CIOCOOHBI
OTpULIATENIFHO BIUATH Ha KadecTBO Bojabl [4]. B mnocnegnue pgecsaTuneTuss BO3pocia
aHTPOIIOTEHHAs] Harpy3ka Ha o3epo WibMeHb, B CBSI3U C Pa3BUTHEM CEJIbCKOTO XO3SMCTBA,
ypOaHu3anMeil W yBelIWUEHHUEM TypucTHUeckoro mortoka [4, 7, 13, 14]. Dro mpuBeno k
M3MEHEHUIO KayecTBa BOJBI [4] M MOBIMSAIO Ha COCTOSHUE AKOCHCTEMBI o3epa. B pesynbrare
aKTyaJIbHBIM CTaJl BOPOC KOHTPOJISI KAYECTBA BOJBI.

Lenabio naHHOTO ucCAeJOBAHMS SBISETCS AHAIU3 CE30HHBIX MHUKPOOMOJIOTHYECKUX
nmokasareneii BoAbl o3epa WiIbMEHb C HCIONB30BAHUEM METOJIOB MHKPOOMOJIOTHYECKOTO
KOHTpOJIsl. Pe3ynbTaThl TO3BOJAT OLEHUTh U CPaBHUTh YpPOBEHb OaKTEPHOJIOTHYECKOIO
3arpsi3HEHUs B HaYaJle U B KOHIIE JIETHETO CE30Ha.

Marepuajbl 1 METOABI

OT60p TIPOO MPOM3BOAMIICSA U3 MOBEPXHOCTHOTO CJI0s BOAbI B Hauasie wuioHsa (06.06) u
asrycra (08.08) B 2024 r. 6aromerpom Ilaranaca B 06sme 500 mi. CeTka craHIMid BKIOYana 8
TOYEK B OCHOBHOM akBaropuu o3epa (puc.). [ns moacyera oOmIeH YUCICHHOCTH
OakrepuorutanktoHa (OYb) mpoOer ¢dukcupoBaum 40 % pactBopoMm (dopmampaeruaa 10
KOHIEHTpauuu B 1pode 2%. MukpoopraHu3Mbl MOJCUUTHIBAIA MOJ JIOMUHECHEHTHBIM
mukpockonnoMm MUKME/I-26 Ha TEMHBIX HYKJI€onopoBbIX (puibTpax (nuamerp nop 0,20 Mkm) ¢
npuMeHeHneM  (IopecieHTHOro  Kpacutensi— ¢gayopoxpoma JJADPU  (4,6-muamMunnnHo-2-
dbenmmmHg0N auruapoxiopun) [6, 18]. Tpodudeckuii craTyc o3epa OLEHUBAJCS MO BETHUYMHAM
OYb B cooTBEeTCTBUY C KiIaccudUKaIMeld BOJOEMOB 110 3TOMY ToKazaTento [2, 5, 9, 12, 13]
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ncroxk Bonxosa

SN p. Tynebna
Puc. Cxema cranuumii or6opa nmpo6 Ha akBatopuu ozepa UiabMeHb

Jnst onpenenenust 0600meHHbx konupopmubix Oakrepuit (OKb) u Gaxrepuit E.coli
HICTIONB30Ba MeMOpaHHbIe (UIBTPHI, Yepe3 KoTopble mpomyckamu 1 cm®, 10 em® u 100 cm?
o0béMa Bonibl. [locne GunpTpanun MeMOpaHHbIe (GHIIBTPHI pa3MEIIail Ha IUIOTHYIO Cpeay DHA0
u TepMocTatupoBasin npu temmneparype 37£1°C B Teuenune 21+3 4. [IpomsBogunu moacyeT
kosionneoOpaszyronux enunun (KOE) u moaTBepkaeHne TAKCOHOMUYECKOH MPUHAIIEKHOCTH C
MOMOIIbI0 OMOXUMHUYECKUX TECTOB. [[1s1 ompeneneHus 3HTEPOKOKKOB, 00beM BOABI | cM?, 10
cm® 1 100 cm® cMmporyckany yepe3 MeMOpaHHble (DUIBLTPHI M TIEPEHOCKIIM, He TIepeBOPauHBas,
Ha DHTEpPOKOKKarap. Yamku ¢ moceBaMu MOMEUIATM B TEPMOCTAT W HHKYOUpOBAJIM IpU
temneparype 37+1°C B Teuenue 24-48 4. [IpoBoauiu nojacyer KOJIOHHEOOpa3yoIuX eIUHHIL 1
MIPOBOJIUITN OMOXUMUYECKHE TECTHI [8].

VYpoBeHb Tpouu U KayecTBO BOJBI 110 CAHUTAPHO-MUKPOOHOIOTMYECKHM ITOKA3aTesIM
o3epa omnpeaernsum o cienytomuMm nokazatensim: OUb, OKb, E.coli, sJHTEpOKOKKH.

Pe3ysabTarsl M UX 00Cy:KIeHHE

OOm1ast YMCICHHOCTh OAKTEPHOIUIAHKTOHA B MIOHE (TabsinIia) BapbUpoBaja B MHTEpBaJe
(1,59 — 3,75) x10° xn/mn, cpenHee 3HaueHue cocTasnsiio 2,19x10%+ 0,75x10° kn/mn. B aBrycre
pasz6poc Bemuurn OUB cocrasmsn (2,69 — 4,15) x10° kn/mn, cpennee 3Hauenue 3,25 + 0,46x10°
ki1/mi1. Hanbosnee HU3Kkasi KOHIIEHTpaIs OaKTepHOIUIaHKTOHA Obljla OTMEYEHA B HIOHE Y MCTOKA
pexku BomxoB (ct.1) — B aBrycre BOnu3u BmaaecHus peku JloBaTh (cT.5). MakcumalnbHBIE
KOHIICHTPAIlU B WIOHE 3a(MKCHPOBAHBI HA aKBAaTOPUU MEXay ycTbsimu pek Lllenons un JloBath
(ct.6), B aBrycTe BONMM3M nenbThl Lllenonu (ct.7) (Tabnuia).

O0600meHHbIe KOMH(pOPMHBIE OaKTepuil B MIOHE (Tabnuia 1) HaXoAUIUCh B MHTEPBAJIC OT
orcyretBus pocta g0 0,03 x10° KOE/100cM®, cpennee 3Hauenue coctapisio 0,008x10° +
0,014x10° KOE/100cm®. KonudopMusle GakTepuy ObIIM OOHApYkKeHBI y HCTOKa p. Bomxos
(ct.1) u menbTe p. Mcra (ct.3) B komugecTse 0,03 x10° KOE/100 cm>. B aBrycre untepsan OKB
COCTaBJIANT OT OTCYTCTBHA pocTta 10 2,9 x10° KOE/100 cm®, cpennee 3nauenue 1,5 x10° £ 3,16
x10® KOE/100 cm®. HauGosee BbICOKast YHCIEHHOCTh ObLIA 3aUKCUPOBAHA B PaiilOHE YCThA .
Jlosats (2,9%10° KOE/100 cm?).

DHTEpPOKOKKH B HIOHE (TabNMuIla) COCTaBWIM HMHTEpPBal OT OTCYTCTBUS pocTa 10 9
KOE/Mn. Cpenne 3nadenue coctaBuno 1,6 + 3.2 KOE/100 cm’. HauGomblee KOJIMUYECTBO
HHTEPOKOKOB 32 BECh MEPHUOJI UCCIECIOBAaHUS OBLIIO OOHAPYKEHO B paiioHE yCThi peku Bomxos
(ct.2) B uroHe — 3 KOE/100 cm®, B aBrycre — 45 KOE/100 cM®. B aBrycre pa36poc cocTaBui OT
nyns n1o 45 KOE/100 cm®. Cpennee 3Hauenue papasnoch 13+18,25 KOE/100 cv®.

ITo pe3ynbTaram nccnenoBaHui B MpoOax BOAbI pocT E.coli OTCYTCTBOBAI.

MaxkcuManbHBIA YPOBEHB Pa3BUTHUS OAKTEPUOIIAHKTOHA HAOIIOJANICS B aBTYCTE B pasrap
OMOJIOTMYECKOTO JIETa, YTO XapaKTEPHO ISl KPYITHBIX 03€p CeBepOo-3araaHoro peruona [3, 4, 15,
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16]. Cpennss 4ucieHHOCTh OakTepuii B aBrycre (3,25x10° xia/mn) mpesblana aHATOTHYHYIO
BenuuuHy B HioHe (2,19%x10° kn/mu1), npaktudecku B 1,5 pasa. O3epo SBISETCS MEIKOBOIHBIM,
npu cpenHei riayoune 3-4 merpa [7], makcumanbHas riayouna — 10 metpoB [7], 6€3 pe3kux
nepenagoB TIyOWH, YTO BEAET K MPOTPEBY IMOBEPXHOCTHBIX CIIOEB BOJABI U HWHTEHCUBHOMY
pa3BUTHIO OaKTEepHATBHBIX coobmecTB [3, 7, 15, 16]]]. B 2022 roay Tpoduueckuii ctaTyc o3epa
M0 CPEJAHMM BEIIMYMHAM OOIIe YUCIEHHOCTH MHKPOOPTaHM3MOB 3a BETETAIIMOHHBIA MEPUOT
OIICHUBAJICS KAaK TOTPAaHUYHBIA MEXIy Me30TpodHBIM U ciabo adrpodueiM [7]. Cpennee
3Ha’yeHMe oOIIell YUCIeHHOCTH GaKTepHil 32 HIOHb U aBryCT cocTabisno 2,72 x10°+ 0,81 x10°
kJI/Mi1. Ha ocCHOBaHMYM HAIIUX JaHHBIX MOKHO OIICHUTH TPOPUUECKUN cTaTyc o3epa jetoM 2024
T. KaK Me30TpodHBI [5].

O600menHbIe KOMMGOPMHBIC OaKTepUil B MUCCIEAYEeMOW BOJIE B MIOHE HE MPEBBIIIATH
HOpMaTHBHBIH nokaszatens [11] (e 6onee 1000 KOE/100 cM®), B ToM umciIe Ha JBYX ydacTKax
otbopa mpod (uctok p. BonxoB u ycthe p. McrTa) ObLITH MOMYYEHBI PE3yJIbTAaThl POCTA KOJOHUN
Ha UTaTeNnsHOU cpee. Camble BRICOKHE TTOKa3aTeNn 3a)UKCUPOBAHHbIE Y HCTOKA peku JIoBaTh.
B aBrycte OKbB Bo Bceil akBaToOpuu 03€pa MpeBbIlial HOPMATUBHBIN MOKa3aTenb. B cpaBHeHHM €
utoHeM cpenHsas uucieHHoctb OKbBb B aBrycre mpessimana B 188 pa3. BepositHo, Takue
MPEBBIIICHHUS] CBA3aHBI C BBICOKUM TEMIIEPATYPHBIM pEXHUMOM, MopdomeTrpuelr o3zepa u
AKTHUBHBIM pa3BUTHEM (DUTOIUIAHKTOHA.

Tabmuua. Pe3synbraThl HccienoBaHuss BOAbl o3epa MibMeHb MO  MHUKPOOHOIOTHYECKHM
MIOKa3aTelisiM B MIOHE U B aBrycre 2024 r.
Cranius O4b OKb OHTEPOKOKKH
oT6opa KJI/MJT (KOE/100 cm?) (KOE/100 cm?)
mpoo HUIOHb aBrycT HUIOHb aBryCT HIOHb aBryCT
HCTOK .
Bonxos | 1,59x10° | 3,05x10° 0,03x10° 1,3x10° 3 45
cT.1
6 6 He 3
cr.2 1,68x10° | 2,89x10 2,1x10 9 8
00HapyKeHO
ct.3 1,72x10% | 3,03x10° 0,03x10° 1,9x10° 1 39
ctd | 2,93x10° | 3,62x106 He 1,2x10? He 5
00HapyKeHO 0OHapyXKEeHO
cr.s | 1,75x10° | 2,69x10° He 2,9%10° He He
00HapyKeHO 0OHapyXKEHO 0OHapyXKEHO
.6 | 3,57x10° | 3,23x10° He He He 7
00Hapy)XEHO | OOHApy)KEHO | O0OHapyKEHO
6 6 He 3 He He
cT.7 2,57x10° | 4,15%10 1,4x10
O00HapyXeHO OoOHapyKeHO | OOHapyXeHO
H H H
cr.8 | 1,68x10° | 331x10° © 1,3%103 © ©
0OHapyKEHO 0OHapyXeHO | OOHapy>KEHO

DHTEPOKOKKH SIBIIIOTCS WHAMKATOPHBIM BUIOM HEIABHEro (EeKaabHOTO 3arps3HEHHS.
MakcumanbHBIA POCT SHTEPOKOKKOB B MIPOAHATU3MPOBAHHON BOJIE HAOJIOIAJICS B aBryCTe, HO
HE BBIXOJIMJI 33 MpeJebl HOPMAaTHBHOTO Tokasarens [11] (ge 6omee 100 KOE/100 cm?). Camble
BBICOKHE 3HaUCHHsI 3a(pUKCHPOBaHBI y UCTOKA peku BonxoB B mepuon uccienoanus. CpenHee
3nauenue B aBrycre (13 KOE/100 cm®) npeBsimaer cpemnee 3nadenue B mone (1,6 KOE/100
cm’) B 8,1 pas.

BriBoabl
CaHUTapHO-MUKPOOHOIOTHYECKOE COCTOSIHUE KauecTBa BOJBI o3epa VIbMeHb B JETHHIA
nepuon 2024 roma xapakTepH30BAJIOCh B Hayajle CE30HAa HEBBICOKOM wuciaeHHocThio OYb
(cpennee 3maueHme 2,19x10° ki/Mi), KOHLE Ce30HA BOJOEM MMeJ YHCIEHHOCTh B 1,5 pasa
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Oonbiie yemM B uioHe. Ha ocHOBaHMM NONYyYEHHBIX AAHHBIX TpodUuUecKui cTaTyc Bogoema
MOXKHO OXapakTepu3oBaTh Kak Mme3oTpo¢Hbid. Ilokasarens OKb B uioHe Obu1 B mpezaenax
JOIYCTUMBIX HOPMAaTHBOB, 4YEro HENb3sl CKa3aTh O pe3yjabTaTax 3a aBryCT, IJleé BO Bcei
aKBAaTOPHM BOJIa NPEBbIIIAJIA HOPMATHB, BEPOSITHO, B CIIEJACTBHE KJIMMATHYECKHX YCIIOBHIA,
Mop¢oMeTpUM 03epa U pa3BUTHIO (UTOTUTAHKTOHA. KuieyHas manouka He Oblia oOHapyKeHa,
HHTEPOKOKKH TAK)KE HE MPEBBIMIAIN JIOMYCTUMBI HOPMAaTUB U HAXOAMJIUCH B MpeaesiaX HOPMBI.
Caexero (heKaIbHOTO 3arps3HeHUs 0OHAPYKEHO HE ObIO B TIEPHO]T MCCIICTOBAHMS.
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3 000 HUU «PervoHanbHbIH HCCIICI0BATEIbCKUI Hay4YHO-KOHCYJIbTallHOHHBIN [IEHTP

SKCHepTH3b», T. Kypran, ooo.olimp.ru@mail.ru

AnHotanusi. OJHUM M3 YCIOBHM JOTOBOPOB SBIBIETCS IIAHUPYEMBIH OO0BEM pa3BeICHHS
(BBIpalllMBaHUsI) BOJHBIX OWOIIOTHYECKUX pecypcoB. J[lmsi oOocHOBaHUS JTHX O0O0BEMOB
HEOOXOIUMO YYMTHIBaTh (Da3sy THAPOIOTUYECKOTO IMKIA O3CPHBIX SKOCUCTEM, CTEIlEHb
3apacTaeMOCTH HX MakKpopuTaMH, JAHUHAMUKY KOPMOBOW 0a3bl, XUMHYECKOTO COCTaBa
OPUPOJHBIX BOJ, CE30HHBIX KOHIIGHTpallMii pacTBOPEHHOIO B BojA€ Kuciopoaa. B
PEKOMEHAANUAX TIO0 O0BEMY pa3BEACHHUS BOIHBIX OHOIIOTUYECKUX PECYPCOB YUUTHIBACTCS
nrHamuka ypoBHS Boabl ¢ 2006 r.. Ilpm ero coxpaHeHUH CYHIECTBYET BO3MOKHOCTh
CTaOUIU3MPOBATh M yBEIMYMBATH OOBEMbI BBHIPAIIMBAHHS W MPOMBICIIOBOTO BBUIOBA PBHIOBI B
MOJIUKYJbTYpE. DTO TOJWYHOE BBIPALIMBAHUE MEJSAU C OJHOBPEMEHHBIM HCIOJIb30BAaHHUEM B
MHOTOJIETHEM IHMKJIC Kapra, TOJCTONOOMKa, Oenoro amypa u Jpyrue Buibl pbi0. OmHako,
U3MEHEHHUS TUAPOJIOTMYECKOT0 pPEKMMa BOJOEMOB B MoOcienHue 5-0 JeT M HaJlOoXHUBIIHUECS
KPUTUYECKHE TOTOAHBIC YCIOBHUS MOCIACAHUX TPEX JIET CBEJIIM K MUHUMAIbHBIM pa3Mepam, a
MHOTJAa M cliejajldi HEBO3MOXKHBIM pEajn3alldio JTaHHOTO IOKa3aTelis BO MHOTHUX BOJOeMax
Kypranckoit obnactu.

KuroueBble cjioBa: ppI00JI0BCTBO, phIOOBOICTBO, 03€PO, KIIMMAT, 3KOJIOTUIYECKOE COCTOSTHUE.

ECOLOGICAL PROBLEMS OF FISHING AND FISH-BREEDING LAKES CAUSED
BY LOCAL CLIMATE CHANGES

0.V. Kozlov, A.N. Nakoskin, E.I. Tatarnicova, Yu.A. Enova,
A.A. Asmanova, E.A. Konovodova, O.V. Filisteev, A.V. Chirukhin., A.V. Degtyarev

Summary.One of the agreements conditions is the planned biomass of aquatic biological
resources growing. To justify these biomass, it is necessary to take into account the phase of the
hydrological cycle of lake ecosystems, the degree of overgrowing with macrophytes, the
dynamics of the food supply, the chemical composition of natural waters, and seasonal
concentrations of oxygen dissolved in water. The recommendations for the biomass of aquatic
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biological resources breeding take into account the dynamics of the water level since 2006. If it
is maintained, it is possible to stabilize and increase the growing biomass and commercial fishing
in polyculture. This is an annual cultivation of Coregonus peled with the simultaneous use of
Cyprinus carpio, Hypophthalmichthys sp, Ctenopharyngodon idella and other fish species in a
long-term cycle. However, changes in the hydrological regime of reservoirs in the last 5-6 years
and the superimposed critical weather conditions of the last three years have reduced this
indicator to a minimum, and sometimes made it impossible to achieve it in many lakes of the
Kurgan Region.

Keywords: fishing; fish-breeding; lake; climate; ecological problems

Cotpyanukamu LleHTpa 3KOJ0OTHM, MPUPOIAOTOIB30BAHUS U OXPaHbl IPUPOIHON CpEIIbI
OI'bOY BO «Kypranckuii rocy1apcTBEHHBIH YHUBEPCUTET» B aBrycre-ceHtsope 2022-2023 rr.
ObUIM TIpOBENEHbl HccienoBaHusi sKkocucteM o3ep Kypranckoit o6mactu, SBISIOIIMXCS
pPBIOOBOIHBIMU M PHIOOJIOBHBIMM ydyacTKamH, 3akperieHHbIMH 3a OO0 «HII®D «Cubupckas
TEMa» C LENbI0 NPOBEICHUS MOHUTOPHUHIA HUX SKOJOTMYECKOTO COCTOSHMS, MONYJISLMOHHBIX
XapaKTEPUCTHK JAOMHUHHUPYIOUIMX TIPYIMI OECIO3BOHOYHBIX THAPOOHMOHTOB. DTH HUCCIEIOBaHMS
JTA0T BO3MOYKHOCTh KOHTPOJIMPOBATh MPOAYKIMOHHBIE CBOMCTBA 3THX O3€p M OLEHUBATH UX
IIPOMBICIIOBBIE CBOWCTBA. [[aHHBIE BOJOEMBI pacCIIOIararoTCs Ha TEppUTOpUM BaprammHckoro,
Jle6soxbpeBckoro, MakymmuHckoro, [leryxoBckoro n Yactoo3epckoro MyHUIIUITAILHBIX OKPYTOB
Kypranckoit ob6nactu. OCHOBHOW 3amaveli WCCIEIOBaHWUN SBISJIACh OIICHKA JIaHHBIX
JMMHODKOCUCTEM C TOYKHU 3PEHHUSI X COBPEMEHHOTO COCTOSIHUS M BO3MOYKHOCTH JAJIbHEMILETO
UX HCIIOJIb30BaHMsI B KayeCTBE PBHIOOJIOBHBIX WM PHIOOBOJHBIX YYAaCTKOB B COOTBETCTBUHU C
JIOTOBOpaMH, 3aKII0YeHHbIMU ¢ HIkHEoOCKUM TeppUTOpHANIbHBIM ypaBieHueM denepanbHOro
areHTCTBA MO PHIOOJIOBCTBY.

OaHuM U3 YCJIOBHMM 3aKJIIOUEHHUS JTHUX JOTOBOPOB SBIISETCS IIAHUPYEMBIH 00BEM
pasBeneHus (BBIpANIMBAHUS) BOAHBIX OMOJOTHYECKUX PECYpCOB (B TOHHAX/TOJ) B TOTYBOIBHBIX
YCIIOBUSX WM UCKYCCTBEHHO CO3/IaHHOM cpejie OOMTaHUs Ha BECh MEPHOJ] ACHCTBUSI 10IOBOpa C
MHOTOJIETHEH IMHAMUKOM ATOr0 IOKa3arens 1mo roxam. Jlis oOOCHOBaHHUS 3THX OOBEMOB
HEOOXOIUMO YYMTHIBaTh (Da3sy THAPOIOTUYECKOTO IMKJIA O3€PHBIX SKOCUCTEM, CTEIlEHb
3apacTaeMOCTH MX MakpopuTaMu (BBICIIEH BOJHOW PACTUTEIBHOCTHIO), TUHAMUKY KOPMOBOM
0a3pl, XUMUYECKOTO COCTaBa MPHUPOAHBIX BOJ, CE30HHBIX KOHIEHTPAILMI pacCTBOPEHHOTO B BOJIE
Kuciopoaa. B pexomenmanusx mo oObeMy pa3BeleHHMS BOJHBIX OHOJOTMYECKHX DPECypCcOB
(mpexxnie Bcero pbli0) MpUHUMAIICS BO BHUMAaHUE BBICOKUN YPOBEHB BOJIbI B BOJIOEMAX B MEPHO/I C
2006 . mo 2008 r.. IIpu ero coxpaneHnH OblIa BO3MOXKHOCTh CTAOMJIM3UPOBATH U YBEIUYHBATD
00BbeMBbl BBIPAIIMBAHUS W MPOMBICIOBOTO BBUIOBA PBIOBI B MOJHKYJIBType. ODTO TOJUYHOE
BBIpAlIMBAaHUE MEISAM C OAHOBPEMEHHBIM MCIIONB30BAaHUEM B MHOTOJIETHEM LIMKIIE Kapla,
TosicToNIoOMKa, Oermoro amypa W Jpyrue Buisl pbid. OIHAKO, U3MEHEHMsSI THIIPOJIOTHYECKOrO
peXuMa BOJAOEMOB B IOCIEAHHME 5-0 JIET U HAJIOKUBIIMECS KPUTHUUYECKHE MOTOJHBIE YCIOBHUS
MOCJIETHAX TPEX JIET CBEJIM K MUHUMAJIBHBIM pa3MepaM, a WHOI/AA U CIAENAId HEBO3MOXXHBIM
peanu3aiuio JaHHOTO TIOKa3aTelst BO MHOTUX Bojoemax Kypranckoii obiactu.

3aMOpHBIE SIBJICHUSI B O3€pax Hayajauch yke B Hauane sgHBapsa 2022 r. Dto, mpu
OTCYTCTBUM CBOCBPEMEHHOM a’pallid, NpPUBEIO K Trubdenn ToBapHOM pwIObI. HakomneHue
MEpTBOM OpraHMKM Ha JIHE BOJOEMa CIIOCOOCTBOBAIO YCHUJICHUIO MPOLECCOB NECTPYKUUU U
CHI)KCHMIO KOHILIEHTPAllMM pPACTBOPEHHOIO Kuciopoaa. I[Ipm BO3MOXHOM IOCIENYIOIIEM
3appIOJIEHUH 3Ta MPUYKMHA MOTJa MPUBECTH K MAaccoBOM rubeiy MallbKOB BUAOB-BCEJIEHIIEB. B
pe3yabTaTe aKTMBHOT'O MHUKPOOHOTO Pa3IOKEHHs HIIOBBIX HACIOCHUH B MPUOPEKHBIX 30HAX
MIPOUCXOAWIO HAKOIUIEHUE OPTaHMYECKUX BEIIECTB B BBICOKMX KOHUEHTPALUAX, IPUBOIAIINX K
YTHETEHUIO PA3BUTHA PHIO HA Pa3HBIX CTAAMAX KU3HEHHOTO IHKIIA.

YuuteiBass npupoaabie ycinous 2022-2023 r1T., 0COOCHHO THIPOJOTHYECKHN PEKUM,
clokuBIIMiics Ha o3epax Kypranckoil oOmactu B pe3yiabTare KIMMAaTHYECKHX W3MEHEHHH,
YMEHbILIEHUS TOCTYIJICHUSI BOABI C aTMOC(EpPHBIMH OCaJKaMU B JIETHEE BpEMs U CHIKEHUS
YPOBHSI TOJ3EMHBIX BOJl, YMEHBIICHUS Oy(pepHOW CHUCTEMBI MOJACPKAHUS TOCTOSHCTBA
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(GYHKIIMOHUPOBAHMS SKOCHCTEM BOJOEMOB B IIEJIOM M HUX OTAEIbHBIX KOMIIOHEHTOB B JICTHUM
nepuon 2022-2023 r. cinoxuiach CUTyalus, NpPU KOTOPOH XO3SANCTBEHHAs SKCILTyaTalus
JAHHBIX BOJOEMOB B HAIPaBJICHUM TOBAPHOTO PHIOOBOJCTBA HEBO3MOXKHA. [l MpPOAOIKEHUS
UCTOJIB30BaHUSI MX B OTOM HANpaBICHUHM MOXKHO PEKOMEHI0BaTh MEJIMOPATHBHBIN JIOB
a0OpPUTEHHBIX BUJIOB PBIO C TIOCIETYIOIIMM BO3MOXKHBIM 3apPhIOJICHUEM.

HeonHokpaTHO, Ha MPOTSHKEHUH TpeX MoJeBBIX ce30HOB 2021-2023 rr. ObIIH NpOBEIEeHBI
uccienoBanus o3ep Cyepckoe (JIeOsHKbeBCKUIT MYHHIIMIANBHBIM OKpyT), Manbiii AkTo0OaH
(ITetyxoBckMii MYyHMLIMIAIBHBIA OKpYr), AKKydb (YacToo3epckuii MyHHIMIAIBHBIA OKPYT),
CadonoBo, IllyctuxkoBo u CeepHoe (IleTyxoBckuii MyHUIUTIATBHBIN OKpyr), KopHuioBo
(Baprammuckuii MyHHUIMnaibHbli  Ookpyr), l'opbkoe, Kamennoe, I'omoe (MakymmHcKkui
MYHUITUTIATBHBIN OKpyT), Mensexne, [lecuanoe, Kampimaoe (JIeOsKbeBCKUIT MyHUITUTIATBHBINA
okpyr) (Tabmuia).

Tabmuua. OcHoBHBIE (pr3HKO-TeorpaduyecKre XapaKTepUCTHKH UCCIIEIOBAHHBIX 03€p
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B.II. C.IIL. KM? KM M

Pb100BOIHBIE YYACTKH
Kopuuioo Baprammuckuii | 66°03'15" | 55°16'24" ]10,244 11,680 | 1,03 136
I'opbkoe Maxkymuackuii | 66°56'08" | 54°52'33" | 2,800 6,053 1,02 126
Cyepckoe JlebsxpeBekuii | 66°37'58" | 5592829" (19,705 16,648 1,05 106
MenBexbe JleGsxbeBckuil | 66°16'48" | 55°0928" | 1,049 3,712 1,02 134
Mausbiii AKT00aH [TeryxoBckuit 68°19'36" | 55°19'06" |2,337 5,507 1,02 126
Kypapanb IleTyxoBCKHit 67°19'51" | 55°57'13" |8,631 9,360 1,01 129
AKKYJb Yacrtoosepckuii | 67°57'33" | 55°38'23" [21,374 16,883 1,03 122
KamenHoe Maxkymuackuii | 67°09'07" | 54°52'22" |5,270 8,226 1,01 130
Tonoe (AuTumuueruil) oo e | 6792515 | 5592750 |3,630 6912 | 1,02 | 126
Komkyas)

Bboa. Kypeiinoe MaxkymuHckuii | 66°57'26" | 54°5521" | 3,025 7,244 1,03 127
Backoe Maxkymuackuii | 67°2723" | 55°05'01" |6,079 8,302 1,02 125
Enanau Maxkymmackuii | 67°22'19" | 55°0920" (14,609 12,854 1,02 124

Mxosckuii Kepeben | Makymmuckuii | 67°28'28" | 55°01'36" [2,196 4,083 1,02 127

Pb160/10BHBIE YYACTKH

CeBepHoe IletyxoBckuii | 67°54'38" | 55°17'29" |2,790 6,138 1,04 128
Ilecuanoe JlebsxpeBckuit | 66°13'03" | 55°10'49" {11,700 12,384 1,02 135
KambimnHoe Jle6sxbeBckuil | 66°13'35" | 55923'34" | 6,400 9,326 1,04 131
CadonoBo IMeTyxoBCKHI 68°36'19" | 55°15'13" | 1,370 4,280 1,03 129
HlycTnkoBo [TeryxoBckuit 67°54'16" | 55°03'33" {0,916 3,476 1,02 131

B aBrycre 2022-2023 r. k HuM nobaBminck o3epa Kypeitnoe, backoe, Enanau, XXypasib,
Antununckuit Komkyns u HkxoBckuilt XKepebenn MaxkymMHCKOrO MYHHUIMIIAIBHOTO OKpYTa
Kypranckoit o6iactu JlaHHBIE BOJOEMBI TIO CBOSH MOP(OJIOTHH, MPOUCXOXKICHUIO U JUHAMHUKE
BOJIHBIX Macc SIBJISIFOTCS THMUYHBIMU 1711 Kypranckoii o6iactu o3epaMu J0JIMH APEBHETO CTOKA.
B 3aBucuMocTH 0T (a3l THAPOIOTHUECKOTO IHUKIIA U3MEHSIOTCS UX TNIYOUHBI, COJIEHOCTh BOJIBL,
KOJIMYECTBO  IOCTYMAIOIIEr0 OpPraHMYeCKOro BELIECTBA U  CTPYKTYpHBbIE IIOKa3aTelu
¢buTO1IEHO30B U 30011eH030B. Kak ciencTBue, MpoucXoauT CABUT PaBHOBECHUS B IPOAYKIIMOHHO-
JECTPYKLMOHHBIX MTPOLIECCaX CO3JaHMs U Pa3I0KEHUSI OPTaHUYECKUX BELLECTB B 03€pax.

JUig ¥cceqOBaHHbBIX BOJOEMOB XapaKTEpPHbl OTJIOXKEHUS MIIOBBIX Macc TonmuHou 0,4-
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0,6 M, B KOTOpPBIX MPOTEKAIOT JECTPYKIMOHHBIE MPOIECCH Pa3NIOKEHHUS aBTOXTOHHOIO
OpPraHWYECKOI'0 BEIECTBA, C MCIOJIb30BAHUEM 3HAUUTEIBHOIO KOJUYECTBA PACTBOPEHHOTO B
BoJie kuciopona. B Becennmit mepuon 2021-2023 r. mpu ypoBHE BOJABI B BOJOEMAaxX HHXKE
OOBIYHOTO €XKETOAHOTO, JTaXKe MOCIE 3aMOTHEHHS 03€PHBIX KOTJIIOBUH TaJlbIMU BOJAMH (CpeqHss
rnyouna ozepa KopuumoBo — 1,3 M, I'oppkoe — 1,7 M, Kamennoe — 3,0 m, T'omoe — 2,0 M,
Cyepckoe — 2,3 M, MenBexbe — 2,3 M, Mansiii Akroban — 2,5 M, Akkyns — 2,2 M, CeBepHoe —
3,2 m, Ilecuanoe — 1,6 M, Kampimaoe — 2,0 M, Cadonoso — 2,2 M, lllyctukoBo — 1,8 M), Ob110
MPHUHSITO PEIICHUEe O 3apbIOJICHUH 03ep JIMYMHKaMU PbIO. VICXO0as U3 COCTOSHUS BOJOEMa, €ro
KOpPMOBOH 0a3bl M MpelnoyiaraeMoil JAMHAMHUKH BOJHBIX MAacC, B 3KOCHCTEMBI 03€p ObLIO
BoinyieHo ot 0,2 muH. (03.1yctukoBo) no 10,1 miH. (03.AKKYJb) TUYUHOK MHTPOIYIIUPYEMbIX
BUI0B pBIO (03epa KopHuioro, Kamennoe — mo 2,0 miH., ['opbkoe, ['osoe, Manbrit Akrob6an —
no 1,0 muH., Cyepckoe — 7 miH., Mensexbe — 0,4 miuH., CeBepnoe — 0,6 miH., [lecuanoe - 2,8
miH., Kamprmmaoe - 1,3 muta., CadonoBo — 0,3 MutH.).

VYuurbiBas arpokiauMMaTHueckue npupoaHsle ycnoBus 2022-2023 roma (manyro
HACBIIIEHHOCTh  BOJIOCOOPHBIX  IUIOMIAJICH TMOYBEHHOW BJIArOi, TOCTOSHHO  BBICOKYIO
TEMIEpaTypy BO3JyXa Ha TNPOTSHKCHMHM TMepuoja C Mas 10 CEHTAOph) U OCOOEHHO
TUAPOJOTHYECKUA PEXUM, CIOKHUBIIUHCA Ha o3epax Kypranckod oOjacTé B pe3ynbTare
KIIMMATHYEeCKUX WU3MEHEHUH, YMEHBIICHUS MOCTYIUICHHS BOJIBI C aTMOC(HEpPHBIMU OCaIKaMU B
JIETHEE BPEMs M CHIDKEHHS YPOBHS MOA3EMHBIX BOJ Ha MPOTSHKEHUH MOCIEeTHUX 3-4 JIeT, a Tak
K€ YMEHBIIeHUs] Oy(QEepHOCTH CHUCTEMBI MOAJEPKAHUS TOCTOSHCTBA (PYHKIIMOHUPOBAHUS
9KOCUCTEM BOJIOEMOB B IIEJIOM M UX OT/AEIbHBIX KOMIOHEHTOB B YACTHOCTH, Ha BCEX 03€pax yke
K aBrycty 2022 r. mpou3OlUIO 3HAUMTEIbHOE MaJeHUE YypOBHSA BOAbl. [laHHBIH mpouecc
npoaosokuiics U jgeroM 2023 r. Ilo cpaBHeHuto ¢ aBryctom 2022 r. ypoBE€Hb BOJIbI BO BCEX
Bogoemax yman B 1,1 (o3epo I'oppkoe) — 1,6 (o3epo Kamennoe) paza. Ha konen aBrycra —
Havyayio ceHTs0ps 2022 1. cpenHue TyOuHBI 03€p XapaKTepU3yIOTCs CASAYIOIIMMH BeIMYHHAMA
— o3epa ['oppkoe — 1,1 m, Kamennoe — 1,6 m, ['onoe — 1,2 m, Cyepckoe — 1,5 M, Measexse — 1,5
M, Masiii Akro6ad — 1,6 M, Akkyis — 1,4 M, [lecuanoe — 1,4 m, Kambrmaoe — 1,3 M, CadoroBo
— 1,5 m, lyctukoBo — 1,1 M, Kypeitnoe -1,6 M, backoe — 1,8 M. [Ipu TakoM ypoBHE BOJIbI
MO’KHO, HO C OY€Hb OOJIBIIUM PUCKOM BBIpAIIMBATh B FOJUYHOM IMKJIE Meisiib. MaocHeKHas
3UMa ¢ PEe3KUM HapacTaHWEM TOJIIMHBI JIEJJOBOrO MOKPOBA MPHUBEIU K 3aMOPHBIM SIBICHHSIM.
Marnoe koau4ecTBO ocaakoB B oceHHMI mepuoxa 2022-2023 1. He crocoOCTBOBAIO HACHIIICHUIO
NOYBBl U TPYHTOB BJAroii, 4To MPHBENO K CHU)KEHUIO B BeceHHUi mepuop 2023 r. o0beMoB
MOCTYIJICHUS BOJBI ¢ BOoAocOopa B BomoeMmbl. B HosiOpe 2022-2023 1. mpOMCXOAMIIO PE3KOE
HapacTaHUe TOJIIMHBI JIEJOBOTO MOKPOBA B pPe3yJbTare BO3JAEHCTBUS HU3KUX TEMIEpPATyp U
OTCYTCTBHIO CHEKHOTO TMOKpoBa. JlanpHeliliee MpoTEeKaHHE MOJOOHBIX IPOLECCOB MOMKET
MPUBECTH K PAHHUM 3UMHUM 3aMOpaM.

MaccoBast ru6enb 300MJIaHKTOHAa M 3000€HTOCA MPHU ATUX MPOIECCaX BEJET K CHIXKEHUIO
YPOBHS KOPMOBO#1 0a3bl PbIO, YTO JIGKUT B OCHOBE YMeHbIIeHHs B 2023 r. 00beMOB 3apBIOTICHHUS.
VYuurtbiBas BCE BbIIIE CKa3aHHOE, yXe cefdyac MPOrHO3UPYETCS HU3KUM YPOBEHb MOCTYILICHUS
BJIaru B BojgoeMbl BecHo 2023 r. Hamu pexkomeHayeTcss NPOBEACHHE JTOMOJHUTEIbHBIX
HCCJIETOBAaHUM B BECEHHUI MEPHO/J TIEpe]] 3apbl0JIEHHEM TOCIIe BCKPBITUS 03€p 10 ONPEeSICHUI0
WX YPOBHS BOJHOCTH M MUHEPAIU3AIIUU.

TemnepaTypa BOIbI B IMOBEPXHOCTHBIX CJIOSX BOJBI HCCIEOBAaHHBIX 03€p B KOHIIE
aBrycta Obina crabuneHa U gocturana +24,0 °C (o3.Kopuumoso) - +27,3 °C (o03. mansrit
Axto0aHn). [Ipn 3HAUUTETHLHON HMHCOJSAIMUA M MaJbIX TNIyOMHaX BOJOEMOB B JICTHUH IMEpPUOJ
2022-2023 rT. IpoUCXOAUIIO PE3KOE YBEINUUBAETCSI CKOPOCTH IPOTrPEBaHMS BOJIbI 03€p, UTO MPU
TeMriepatypax Beime +26 - +27°C mpu Tak Ha3bIBaeMOM TEPMHUUYECKOM IIIOKE ISl PBIO H
TOPMO>KEHUU MPU 3TOM POCTOBBIX MPOLIECCOB MPUBOJUIIO K yacTUyHOU (03epa backoe, ['omnoe,
Mensexbse, Manbiii AkToOaH, AKKyNnb) Wiau mojHOM tubenn (o3epa Kawmpimnoe, CeBepHoe,
[lecuanoe, Cadonoso, IlllyctukoBo, KopHUIOBO) UX MOMYIAIHUI.

KonuenTpanus pacTBOpeHHOTO B BOJE KUCIOPOZa B THEBHOE BpEeMs BO BCEX O3epax He
npesbimana 6-7%o. B HOYHOE BpeMs B pe3ynbTare OTCYTCTBUS (OTOCHHTE3a U MHTCHCUBHOTO
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noTpedsieHUsT MUKPOOPraHU3MaMH B JIOHHBIX OTJIOKEHHUSX U BOAOPOCISIMH B TOJILE BOJBI 3Ta
BEJIMYMHA PE3KO Majalia B HEKOTOphix o3epax 1o 0,4%o (03. Cadonoro, ['omoe, Kopumiono,
Kamennoe, backoe, Cesepnoe, Ilecuanoe, Kampimnoe, IllyctukoBo) m nmepxkamach Ha 3TOM
YPOBHE BCIO HOYb, CO3[aBasl MPEINOCHUIKU JUIS JIETHUX 3aMOpPOB W THOETH pPBIOBL. DTOMY
CIOCOOCTBOBAJIO AKTHMBHOE TOTPEOJICHHE KUCIOpOa MOTPYKEHHBIMU MakpopuTaMu (CTENeHb
MOJBOJAHOTO 3apacTaHusi puectom rpebeHyatsiM (Potamogeton pectinatus), PpIeCTOM
MPOH3EeHHOMMCTHBIM  (Potamogeton  perfoliatus), ypyTtbio wmytoBuatoit (Myriophyllum
verticillatum) u poronucTHUKOM TnorpyxeHHbM (Ceratophyllum demersum) BO MHOTHX
BojoeMax nocturana 42-54% oT Bcel MOBEPXHOCTH JHA BOJOEMOB) W IUIaBAIOIIUMHU
Makpoduramu (psicka Tpoivaras (Lemna trisulca) w pscka wmanas (Lemna minor)),
MOKPBIBaBIIUMU 3HAUUTEIbHYIO YaCTh IUIOIIAIHN 3epKalia 03ep.

B pe3ynbrare akTHBHOTO MUKPOOHOTO Pa3liOKEHUs MIIOBBIX HACIOCHUN B MPHOPEKHBIX
30HaX MPOUCXOJWJIO HAKOIUJICHHE OPraHWYeCKUX BEIIECTB, B BBICOKUX KOHIIEHTPAIUIX,
MPHUBOJIAIINX K YTHETCHHUIO Pa3BUTHS PhIO HA Pa3HBIX CTAAMSIX KU3HEHHOTO ITUKIIA.

[Ipy 5TOM BO3MOXEH AakK€ OCEHHUU 3aMOp MpPU AKTUBHOM BBIJEICHUH TOKCHHOB,
OTMACHBIX ISl pbI0, CUHE-3€JIEHBIMHU BOJOPOCISIMHU, aKTUBHO YBEIHUMBAIOIINMU YUCIEHHOCTD U
O6roMaccy CBOMX MOMYJSIUI MPU XOPOILEM MPOTrPEeBaHUM BOJbBI M JOCTATOYHOM KOJHUYECTBE
OMOTeHOB, TaKUX Kak JOcTymHble Gopmbl a3ota u ocdopa. [Ipu oTMupaHnun Bomopociel mnpu
TeMIiepaType Bojbl Hike +13 - +15°C BriensatoTcst ra3000pa3Hble KOHEYHBIC TPOTYKTH 0OMEHa
(MeTaH, CEpOBOJIOPO/I), UTO MPHU MX BHICOKUX KOHIICHTPAIUSIX MPUBOIUIIO K THOCTH PHIOKI.

OToMy cnocoOCTBOBAI0O M YBEIMYEHHE COJIEGHOCTH BOJBI B PE3y/lbTaTe€ YMEHBIICHUS
o0beMa BOJHBIX MacC B O3epax M TIIIyOMHBI H3-3a BO3ACUCTBHS BBICOKMX aTMOC(EpHBIX
TeMIiepaTyp, 0cooeHHo B uroyie-ceHTsa0pe 2022-2023 rr. B cBsi3u ¢ majgeHueM YpOBHS BOJIbI
BBIPOC YPOBEHb €€ MHHEpAIM3aI[UH, YTO BEJIO K THOENU PhIObI M3-32 KPUTHUECKON COJICHOCTH.
Conenoctp, Omm3kass k 18-20 r1/7, cyWTaeTCs MKECTKO JHUMUTHPYIONIEH BO3MOXKHOCTH
cyiecTBoBaHus nmonynsuuid nensau Coregonus peled B TaKUX BOJIOEMaX.

Bce BhimenepednciieHHbIe MPUYUHBI HE JAaIOT BO3MOXHOCTH apennparopy (OO0 «HITD
«Cubupckas TemMa») IPOBOJUTH IMPOMBICEN JTAHHBIX BUAOB OMOJIOTHYECKUX PECypcoB (pbiO) B
WCCIIEIOBaHHBIX Bojoemax B 2022-2024r. B 3alulaHMPOBAHHBIX OOBEMax, YTBEPIKICHHBIX
HwmxHeoOckuM TeppuTopuaibHbIM yrpaBieHHeM DenepalbHOTO areHTCTBA MO PHIOOJIOBCTBY U
MUHUMU3HUPOBATh HETaTUBHOE BO3JIEHCTBUE HAa CTaOMIIBHOCTH 300LI€HO30B 03ep. llpaktuuecku
Ha BCEX PBHIOOBOJHBIX y4acTKaX HEBO3MOXXHO OOECTICUUTh TapaHTHUPOBAHHO 3MMOBKY PHIOBI B
2023 —2024 rr.

YK 528.854

JTAHAMUKA IIOIA N O3EPA KYJYHJIUHCKOE AJITAHCKOI'O KPAS 1O
CIIYTHUKOBBIM JJAHHBIM
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AnHHoTanusi. B pabore mnpuBOAsATCS pe3ynbTaThl aHadu3a KOCMOCHHMMKOB, ITOJY4YE€HHBIX
cnyrHukamu Landsat-7 (2008-2014 rr.), Landsat-8 (2015-2017 rr.) u Sentinel-2B (20182021
IT.) TIO TUJIOIIAM BOAHOM MOBEpXHOCTH o3epa KymynauHnckoe Anrairickoro kpas B nepuos 2008—
2021 rr. IInomane o3epa u3mensiack B npenenax 14 % (607-703 km?). Gaykryanus miomaau
BOJHOW TOBEPXHOCTH KOPpEIUPYyeT ¢ KoimdecTBoM ocankoB (r=-0,503) u oOycnaBiamBaer
MEXTOJIOBbIE M3MEHEHUS coleHOCTH Boabl (r=-0,776). ConeHocth o3epa KymyHaumHCKOEe nMeeT
BHYTPH- U MEXT0/10BbIe KoJieOaHus B npeaenax 10 % u 120 % coorBercrBenHo. [lnomanp o3epa
U COJICHOCTh BOABl HMMEIOT ()YHKIIMOHATBHYIO 3aBHCHMOCThH (IIOJMHOM IIIECTON CTETCHH).
['MapOXUMHYECKUN PEXUM OIpeaessieT cocTossHue OuoThl o3epa KymyHamHCKOE, KOTOpoe
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OTHOCHUTCSI K TIPOMBICIIOBBIM BOJO€MaM JJisi OCYIIECTBIICHUS MPOMBIIIJIEHHOTO PHIOOJOBCTBA
apremMuu (Ha craguu mmct). s pacdera 3amaca 3TOro IEHHOrO Ouopecypca HEoOXOIUMBI
aKTyaJbHBIC JIaHHBIC TIO TUIOMIAJM O3€pa, YTO B IOJHOM MeEpEe YAOBIECTBOPSET NMPUMEHEHUE
JAHHBIX TUCTAHIMOHHOTO 30HAMpoBaHUs 3eMiu ([33).

KiroueBbie cioBa: ['mneprainHHoe 03€po, CHYTHHUKOBBIE HAOJIOIEHUS, TCOMH(POPMAIIMOHHAS
cucrema QGIS, momans NOBEPXHOCTH, COIEHOCTD.

DYNAMICS OF KULUNDINSKOYE LAKE AREA IN THE ALTAI TERRITORY
ACCORDING TO SATELLITE DATA

G.V. Lukerina, A.Y. Lukerin

Summary. The paper presents the results of the analysis of data obtained by Landsat-7 (2008-
2014), Landsat-8 (2015-2017) and Sentinel-2B (2018-2021) satellites on the water surface area
of Kulundinskoye Lake in the Altai Territory in 2008-2021. The lake area varied within 14%
(607-703 km?). The fluctuation of the water surface area correlates with the amount of
precipitation (r=-0.503) and causes interannual changes in water salinity (r=-0.776). The salinity
of Kulundinskoye Lake has intra- and interannual fluctuations in the range of 10% and 120%,
respectively. The area of the lake and the salinity of the water have a functional dependence (a
polynomial of the sixth degree). The hydrochemical regime determines the state of the biota of
Kulundinskoye Lake, which belongs to commercial reservoirs for industrial fishing of artemia (at
the stage of cysts). To calculate the reserve of this valuable biological resource, up-to-date data
on the lake area is needed, which fully satisfies the use of remote sensing data.

Keywords: Hyperhaline lake, satellite observations, geographic information system QGIS,
surface area, salinity.

O3zepo KynynanmHckoe AnTaliCKOro Kpasi — caMblid KpYITHBIA MHUHEPAJIU30BaHHBINA BOJIOEM
Poccun. Ozepo ortHocutcst k Kyuyk-KymyHanHckomy o3epHOMY OacceifHy, pacroyiokeHO B
rpanunax bnarosemienckoro, Cyerckoro u ClaBropoickoro panoHOB AJNTalHCKOro Kpas.
[Tnomans o3epa konednercss B 3aBUCKMOCTH OT HaloJHEeHus B mpeaenax 615 — 770 km?, cpeaHsis
rIyouHa — B mpenenax 2,6—3,2 M, MakcuMalibHas TiyonHa — 3,6 m [14].

[Toka3zatenb «OTKpbITOCTH» 03epa cocTaBisieT 280, MopdomeTpus KOTIOBHHBI 03epa
KynyHnuHCcKoe XapakTtepusyeTcss Kak OitoameoOpasHas, OKpyrias, Hu3Kas, KO3(P(GUIIHECHT
pasButust OeperoBoil smHun — 1,86. bepera HU3KHe, MeCTaMU C COJIOHI[OBO-COJIOHYAKOBBIMH
KOMIUIEKCaMH, 3a00JI0YeHHbIE, C XOpPOIIO BbIpakeHHbIMU JuMaHamu. O3epo KynyHanHckoe
SBIISIETCSl OECCTOYHBIM, BOJJOOOMEH MPOUCXOIUT cO CTOpoHbI pek Kymynaa u Cyerka [2].

YpoBens coneHoctu Boabl B o3epe (40—132 r/am?®) mo3BossIET pa3BUBATHCS MOMYIISIIMN
xaOpoHororo pauka Artemia Leach, 1819, mucTsl KOTOPOro SBJISAIOTCS LIEHHBIM OHOpPECYPCOM, a
o3epo KynynauHckoe oTHOocuTCa K TpombiciioBbiM BoaoemaMm [10]. Ilpu pacuere 3amacos
apreMuH (Ha CTaJuU LKCT) OJHUM U3 BaXHBIX IOKa3aTelel SBISIETCS 00bEM (OKUIIOW» 30HBI
PAYKOB M LUCT apTEMUHU, HAMIPSIMYIO 3aBUCALINI OT aKTyaJbHOW IUIOIIAIN 03€pa U €ro TIyOuHBI
[9]. Kpome Toro, miomianp o3epa B YCIOBUSX apUAHOCTH KiaumaTta KynyHAuHCKOW crenu
CTAaHOBUTCS OJHUM W3 OCHOBHBIX NOKa3aTeseil TMHAMUKU THAPOXMMHUYECKOr0 PeKUMa 03epa U
€ro OMOJIOTHYECKUX 0COOEHHOCTEH.

B Hacrosiiiee Bpemsi Ha3eMHOE OI[CHMBAaHUE THIPOJIOIMUECKUX XapaKTEPUCTUK BOJOEMa
HE MPEJCTABISACTCS BO3MOXHBIM BBHUIY OTCYTCTBHUS CTallMOHAPHOTO TE€OJE3MYECKOTO IyHKTa
HaOmoeHus. OqHUM 13 Haubosee JOCTYIMHBIX BAPUAHTOB OLEHKHU IUJIOIIAAN BOJAOEMA SIBIISIETCS
NpPUMEHEHHE MaHHBIX JUCTAHIIMOHHOrO 30HAMpoBaHus 3emuu (/33). OtoT cmoco® umeer
BBICOKMI YPOBEHb PENpPEe3eHTATUBHOCTH, AKTUBHO HCHOJIb3YETCA JUIsi MOHUTOPHUHIA BOJHBIX
00BeKTOB U BX OeperoBeix auawmii [1; 7; 11; 13 u ap.].

Heap padoTbl — OLEHUTH IO CHYTHUKOBBIM JaHHBIM JIMHAMHUKY IUIOLIAAM O3€pa
Kynynaunckoe ¢ 2008 mo 2021 rr. B COBOKYDHOCTH C HEPUOJUYECKHM H3MEHEHHEM
TUAPOXUMHUYECKOTO PEKUMa BOJAOEMA.
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MarepuaJjbl 1 METOABI

Wzydyenne miomanu o3epa KymyHamHCkoe OBUIO BBIIOJHEHO IO JaHHBIM apXuBa
CIYTHHKOBBIX CHUMKOB ['eonorndeckoit ciyx0p1 CLHA (USGS). 3a nepuon ¢ 2008 mo 2021 rr.
MIPOBE/ICHA BHIOOPKA CITyTHUKOBBIX CHUMKOB, MOJIyYeHHBIX cryTHHKamu Landsat-7 (2008-2014
rr.), Landsat-8 (2015-2017 rr.) u Sentinel-2B (2018-2021 rr.). M300paxenusi oTOupanuch B
Nepuoj, MaKCUMaJIbHOM BOJHOCTH (Mali — T1epBas I[IOJIOBUHA UIOHS), TOJy4YCHHbIE B
6e300maunyro orony (ypoBeHb o0maunoctu Menee 10 %) [18].

OO6paboTka ¥ aHamu3 CIYTHUKOBBIX CHUMKOB OCYUIECTBIISZIUCH C MPUMEHEHHEM
cBoboaHO pacmpoctpansiemoit mporpammbl [ IC QGIS v.3.16. O6paboTka CHUMKOB BKJIFOYaja B
ce0s1 aTMoc(epHyI0 KOPPEKIIHIO, TOCTPOSHNE MacKu 00JadyHoCTH U Boabl. [limst cHumkoB ¢ 2008
1o 2014 rr. 1OTMOJHUTENHHO MPUMEHSIICS aJTOPUTM BOCCTAHOBJICHHS T'PaHMIl BOJHOTO O0BEKTa
M3-3a TPOMYCKOB JaHHBIX CIHYTHUKOBOW cucteMbl Landsat-7 [12]. Otnmenenue BoOaHOU
MOBEPXHOCTU OT CYIIM OCYIIECTBIsUIaCh C moMomibio uHjaekca NDWI (HopManu3oBaHHBIN
pasHocTHBI BomHbIM wHAEKC). MHmekc NDWI ucnons3yer BuauMmeblil 3enenblid kanan (G) u
omxHuit nHdpakpacueiit kaHan (NIR) u paccunteiBaercs no Gpopmyiie:

NDWI = G — NIR
" G+ NIR

[TonoxurenbHble 3HAYEHUsI HHJIEKCA COOTBETCTBYIOT BOJHOW MOBepXxHOCTU. OlleHKa
IUIONIaId BOAHOTO 3€pKaja OCYILECTBISUIach MPOTPaMMHBIM MeTojgoM. [l wuckioueHus
BIUSHUS TPOYMX BOJHBIX OOBEKTOB HAa KOCMOCHHMKE TIPUMEHSIU  CIIOH—MAacKy,
c(OpMHPOBAHHYIO [0 BOJHOMY 3€pKally BOJO€Ma B IoJl MAKCUMaJIbHOW BOJHOCTU C Y4aCTKOM
npuIeraroIei npuopexxuoi mosockl =300 M.

Conenoctb  Bonmbl  o3epa KynyHAMHCKOE TOJNydeHbl B XOA€  IPOBENEHUs
roCyJapCTBEHHOTO MOHUTOpHUHTA. [leproanyHOCTh MCCIENOBAHMI COCTaBisIa YEThIPpE—IIECTh
ChEMOK B TE€UEHHME BeretalmoHHoro nepuona. B 2008-2018 rr. uccimenoBaHus MpoBed Ha
MEJIKOBOJIHBIX NPUOpPEXHBIX ydacTkax (mo craHiusMm 21—101) mpu oObe3ne Bojoema Ha
aBTOMOOWJIC TIO IOKHOMY, 3amagHoMy M ceBepHomy mobepexbsMm. B 2019-2023 rr. orbop
TUAPOOHOIOTHYECKOTO MaTepHalia OCYIIECTBUIN ¢ OOpTa MOTOPHOM JIOJKH IO BCEW aKBaTOPHUU
o3epa (mo 30 cranmusam). PacnonokeHue CTaHIMA OMPENEsuIM Ha MECTHOCTH TPH TTOMOIIH
GPS-naBuraropa «Navitel C500» (Yexus). B xonme wuccnemoBaHuid Ha KakIOH CTaHIIUU
OTIPEICTNIIN COJICHOCTh BOJIBI C IIOMOIIBIO pedpakToMeTpa «Atago Master-S28 My (Smonus).

CeeneHus 0 KIuMaTHyeckux rmokazarensx 2008—2021 rr. (romoBoe KOJUYSCTBO OCAJIKOB,
TeMIlepaTypa BO3Ayxa) B palioHE pacmojiokeHus o3epa KymyHauHCKoe MmojgydeHbl U3 ApXHUBOB
noroJbl AJITaliCKOro IIEHTpa MO THUAPOMETEOPOJIOTHH W MOHUTOPUHTY OKpPYXAIOLIEeH Cpeiabl
(meteonoct «CrermHoe O3epo» 52°46.062' c.mr., 79°51.048' B.nm.; 123 m) [17]. I'pagycomnu
paccunTaHbl Kak CyMMa aKTHBHBIX TeMIeparyp Bo3ayxa Beiue 10 °C.

Craructrueckyro o0OpabOTKy Marepuaia W TOCTPOCHHE TpadUKOB OCYIIECTBIISUIH C
MOMOIIBIO TAKeTa MPUKIIAAHBIX porpamMm MS Excel.

PesyabTaTsl

HanomHsgeMOCTh MENKOBOJHBIX PABHUHHBIX 03€p HAaXOOUTCS B 3aBHUCHMOCTH OT
KJIMMAaTUYECKUX YCIOBUHM palioHa UX pacnoioxeHus. Ha teppuropun biarosemeHckoro paiiona
AnTaiickoro kpas rogopas cymma ocankoB B 2008—2021 rr. konebamacek B mpenenax 206—379
MM, Ha TIEpUOJ OTKPBITON BOABI (anpenb—oKTsA0ps) mpuxoaurca He menee 71 %. Ha rpaduke
IPOCIICKUBAETCS LUKINYECKOE U3MEHEHHE NIEpPUOJOB ¢ OOJIBIIMM YBIa)KHEHUEM Ha MEPHOABI C
HEIOCTAaTKOM ocaJkoB (pucyHok 1). KonndecTBo rpagyconHeil ¢ cyMMO# aKTHUBHBIX TEMIIEpaTyp
Bo3ayxa Bbime 10 °C wm3Mmensuioch B mnpenenax 2371-2975. KoppensuuvoHHash 3aBUCUMOCTh
MEXy KOJIMYECTBOM TPaayCOMHEH U CyMMOM OCaaKOB JAOCTOBEepHas, oTpunarensHas (r=-0,466
npu p=0,01, n=15).
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Puc.1. T'onoBoe KkoiIMUYECTBO OCAIKOB U TPaAyCOIHEW HA TEPPUTOPUM PACTIOIOKECHHS
o3epa Kynynaunckoe, 2008—2022 rr.

W3MeHeHus cONEHOCTH BOJIbI B THIIEPIaIMHHBIX 03€paX HOCAT CE30HHBIN U MEXT0JI0BOM
xapakrep. B ozepe Kynynaunckoe B 2008-2022 rr. oTMedanoch BeceHHee onpecHeHue (69,2—
100,5 r/1) 1 mocTeneHHblil POCT cojieHOCTH BObI B mpenenax 10 % B jJeTHe-OCEHHUN Mepuos
(76,0-159,8 r/m). CpenneromoBasi COJEHOCTh BOJBI Koiebamach B mpenenax 74-163 1/n
(pucyHok 2). B mepuos npoBefeHUsT HCCICIOBAHUNA OTMEUAJICS POCT COJIEHOCTH BOojbI ¢ 2008 T.,
MakcuMyM 3aduxcupoBan B 2014 r. 3aTeM ypOBEHb CpPEIHET0J0BOW COJIEHOCTH CHHXKAJICS IO
2019 r. B Hacrosiiee Bpemst HaOIIOAaeTCs TEHACHITUS POCTa COJICHOCTH.
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Puc. 2. JIlunamuka M3MEHEHMsS COJIEHOCTH BOABI M Iulomagu o3epa KymyHauHckoe B
20082021 rr.

[Tnomane o3epa KynyHauHCKOE, ompeneieHHas HpH IMOMOIIM CIHYTHHKOBBIX KapT B
uccnenyemblii nepuon, xonedarace ot 607,0 no 703,0 xm? (pucynok 3). KoppensunoHHBIH
aHaAJIU3 BBISIBIII 0OpaTHYIO 3aBUCHMOCTbh MEXY IUIOIAbI0 U FOJOBBIM KOJMYECTBOM OCAIKOB
(r=-0,503 mpu p=0,1, n=15). Koppensuus Mexmy IUIOMAIbI0 03€pa U COJCHOCTHIO BOIBI
noctoBepHa u otpurarenbHas (r=-0,776 npu p=0,001, n=15). 3aBUCUMOCTb COJICHOCTH BOJbI B
03€pe OT IUJIOIIAIHN ONKUCHIBAECTCA YPABHEHUEM MOJMHOMA IIECTOMN CTeHeHI/I(RZ = 0,60):

y = 0,0015x% — 0,0692x° + 1,1812x* — 9,4715x3 + 35,648x2 — 57,928x + 160,22.

90



Sentinel-2 25_06_2019 (694.8 km2)
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Puc. 3. OOpabGoTaHHble CHOYTHUKOBBIE CHHUMKH BOJHOW IOBEPXHOCTH 03epa
Kynynannckoe B pa3sHble TOIbBI

no imaekcy NDWI

Oo0cyxnenue

buorieHo3bl TUNIEPTaIMHHBIX BOJIOEMOB MMEIOT HHU3KYIO JKOJOTHYECKYI0 BAJICHTHOCTD,
YTO 00YCJIOBJIEHO HHU3KUM BHJIOBBIM Pa3HOOOpa3veM M 3HAUUTEIbHBIM BIIMSHUEM OCHOBHOIO
dakropa — comeHoctu Boawl [8; 9; 14]. ConeHocTh, B CBOIW oOdYepeab, OOYCIOBIEHA
KJIMMaTHYECKUMH YCIOBUSIMH paliOHa pacloJIOKEHHUs 03epa, ero IIIOIMA b0 U 00bEeMOM BOAHON
maccel [3]. Tak ke Kak COJEHOCTh BOJbI UYYBCTBUTEIbHA K W3MEHCHHUSM KIUMATHYCCKHX
yCIIOBUHM, IJIOWIAJb O3€pa HMMEET CBOMU CE30HHBIE M MEXKIOJOBbIe (UIYKTyalllH. Y4HUTHIBas
BO)XHOCTb IIOKa3aTess IUIOUIaau 03epa, Hanbosiee MOAXOAAIIMM CIIOCOOOM €ro OmpeieieHuUs
apisatores  Metonsl  JI/I3. CrnyTHHKOBBIE CHHUMKH TO3BOJISIIOT — ONPENENATh HE TOJBKO
pacrnonokeHue U MOp(HOJIIOTHUYECKHE TapaMeTphl BOAHBIX OOBEKTOB [4], HO M TEHIEHIUU
W3MEHEHUsT OEperoBoil JIMHUK (PPO3Us, 3apacTaeMOCTh, OCYIICHHE W np.) [5; 6; 16], a Takxke
9KOJIOTUYECKHE M OHOJOTHYECKHE acleKThl (pa3BUTHE (PUTOIUIAHKTOHA, YYeT YHCICHHOCTH
MOPCKHX MJIEKOMUTAIOIINX U HEPeCTOBbIX murpanuii peio) [15]. Ilpumenenune /I3 mo3Bosser
Oojiee TOTHO OXBATHTh TPYIHOAOCTYITHBIC WM OOIIMPHBIC BOJHBIE OOBEKTHI, 3HAYUTEIHHO
CHU3UTh 3aTpaThl IO CpaBHEHUIO C TMpOBeIEeHHEM  a’po(dOTOCHEMOK, MPOBOJUTH
MaTeMaTHYECKYI0 00pabOTKy TaHHBIX B aBTOMATUYECKOM PEKHIME.

[IpoBeneHHble HAMHU HCCIEIOBAaHUS JOKA3bIBAIOT 3HAUUTENbHbIE KOJEOAHMS MJIOLIAAN
o3epa KynmyHanHCKOoe B 3aBHCHMOCTH OT YPOBHS YBJIQKHEHHOCTH TEPPUTOPHH. Y BEIHUCHHE
momaau ozepa Kynynnuackoe B mepuon 2008-2021 rr. mocturano 14 %, uro cocrasmiser 96
kM2 Onpenenennble Hamu 3HadeHus (607703 kM?) HAXOAATCS HHUXKE MAKCUMAIbHOW IUIOIIAAN
o3epa KymynauHckoe mo muteparypHbiM gaHHbIM (720-770 wm?) [2; 9], 4TO, BO3MOXKHO,
00yci0oBIeHO OoJiee ATUTETbHBIMU LIMKJIAMH CMEHBI TPAHC- U PErpecCUBHBIX (pa3 BogHOCTH (OT
11 u Oonee mer). Taxxke 3aTpyIHEHHE 3aKIIOYACTCS B ONPENCICHWH TPAaHMI] O3€pa
Kynynnuuckoe, oTinMYaromerocs pasiuBaMH U 3a00JOYCHHBIMH TEPPUTOPUSIMH  BIOJb
BOCTOYHOTO MTOOEPEIKBS.
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3akiroueHue

ITnomanp o3epa Kynynaunckoe AnTaiickoro Kpas B EpUOJ IPOBEACHUS UCCIIEIOBAHUN
(20082021 rr.) M3MEHAIACH ITUKINYECKH, YTO O0YCIOBICHO KIMMATHYECKUMU OCOOCHHOCTSIMU
TEPPUTOPUU DPACIONOKEHHUS BOJOEMa, a TaKXe €ro MEJIKOBOAHOCTHIO. OmpenessonmMu
dakTopamu (GIAyKTyanmuu OBUTM KOJWYECTBO TPaAyCOAHEH M ToJ0Bas CyMMa OCaaKoB. B
(YHKIMOHAJIBHON 3aBUCHMMOCTH OT IUIOLIATU O3e€pa HAaXOAMTCS COJEHOCTh BOABI — OCHOBHOMU
JTUMUTHPYIOIIMK  (QaKkTop BHIOBOTO pa3zHooOpa3usi OWOTBI W TPOAYKTHBHOCTH O3€pa
Kynynaunckoe.
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PE3YJIbTATBI OCYIIECTBJIEHU BBIITY CKOB MOJIOJAU PYCCKOI'O OCETPA
ACIPENSER GUELDENSTAEDTII (BRANDT & RATZEBURG, 1833) B A30BO-
YEPHOMOPCKOM PbBIBOXO3AAUCTBEHHOM BACCEMHE B 2023 TOAY

I'.A. Menvnuxos, B.H. Illeéuenxo, B.H. Kpasuenko
JIOHCKO# rocyaapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, I'. PocTtoB-Ha-/lony, Poccus,
michaelrichman@yandex.ru

AHHOTanms. B pabore mpoaHaM3UpOBaHBl pPe3yJbTaThl OCYIIECTBICHUS MEPONPHATUH IO
BBIITYCKY MOJIOJIM PYCCKOTO oceTpa Acipenser gueldenstaedtii (Brandt & Ratzeburg, 1833) B
BOJIHBIE 00BEKTHI A30BO-UepHOMOpPCKOro puiboxo3siicTBeHHOro Oacceitna B 2023 r. B obmieit
CIOKHOCTH ObuTO BbBIymeHo 6,501067 mmaH 5k3. Monomu. [lokazano, 4uro HauOoblee
KOJINYECTBO PYCCKOTO oceTpa ObLIO BHIMYIIEHO B akBaropuio peku Kybanp (KpacHomapckwuii
Kpai).

KuroueBble cioBa: pycckuii ocerp, Acipenser gueldenstaedtii, Beimycku BBP, uckyccrBeHHOe
BOCIIPOU3BOICTBO

THE RESULTS OF THE RELEASES OF THE JUVENILE RUSSIAN STURGEON
ACIPENSER GUELDENSTAEDTII (BRANDT & RATZEBURG, 1833) IN THE AZOV-
BLACK SEA FISHERIES BASIN IN 2023
G.A. Melnikov, V.N. Shevchenko, V.N. Kravchenko

Summary. The paper analyzes the results of the implementation of measures for the release of
juvenile Russian sturgeon Acipenser gueldenstaedtii (Brandt & Ratzeburg, 1833) into the waters

93


https://doi.org/10.33920/sel-09-2201-04
https://doi.org/10.33920/sel-09-2201-04
http://glovis.usgs.gov/
mailto:michaelrichman@yandex.ru

of the Azov-Black Sea fisheries basin in 2023. A total of 6,501,067 million copies were issued.
youngsters. It is shown that the largest number of Russian sturgeon was released into the water
area of the Kuban River (Krasnodar Territory).

Keywords: Russian sturgeon, Acipenser gueldenstaedtii, VBR releases, artificial reproduction

Leab wuccienoBaHMs: aHAIU3 PE3YJIbTATOB BBIIYCKa MOJIOIU PYCCKOTO ocerpa Acipenser
gueldenstaedtii (Brandt & Ratzeburg, 1833) B BomHble 00BEKTH A30BO-UepHOMOPCKOTO
pbI0ox03stiicTBeHHOTO Oacceiina B 2023 r.

MarepuaJjbl 1 METOABI

MatepuanaoM Ui UCCIEeIOBAaHUS CTalld Pe3yJIbTaThl OCYIIECTBIECHUS BBIITYCKOB MOJIOIN
pycckoro ocerpa Acipenser gueldenstaedtii B BOTHbIE 00BEKTHI PHIOOXO03IHCTBEHHOTO 3HAYCHHUS
A3zoBo-UepHoMopckoro ©OacceitHa. [IpoaHanu3upoBaHbl BBIMYCKH PBIO  TPEANPUATASIMHU
pasznmuuHoii  gopmbl cobctBeHHOCTH: DPI'BY  ((hemepanbHoe TOCYHapcTBEHHOE OIOIKETHOE
yupexaenue), UIl (maguBunyanbasiii npeanpuHumatens), OOO (o0IecTBo ¢ OrpaHUYEHHON
oTBeTcTBeHHOCTHI0), CIIK (cenpckoxo3siiicTBEHHBIN MTPOM3BOICTBEHHBIN KOOIIEPATUB) B paMKax
I'3 (rocymapctBennoe 3amanue), CC (3a cueT COOCTBEHHBIX cpencTB opranuzanuu) u KB
(KOMITEHCAIMOHHBIE BBIITYCKH).

PesyabTaTsl

B oOmeii cioxHOCTH B BOJHBIE OOBEKTHI PBHIOOXO3AWCTBEHHOTO 3HAYEHUS A30BO-
Yepuomopckoro Oacceitna B 2023 r. 6but0 BhImymieHo 6,501067 MiH 3K3. PyCCKOro ocerpa
(Tabmn. 1), coctaBmsist 35.29% oT o0miero KoJIWYecTBa BBHIMYIIEHHON MOJIOAM OCETPOBBIX BHJIOB
pi6 (18,422957 MuH. 5K3. MOJIOIM CTEPISAM, PYCCKOTO OceTpa, Oenyrd, CeBpIOTH M INWMa
COBOKYITHO).

B cTpykType BBITYCKOB PYCCKOTO oOceTpa HauOobIlIee KOJIMYECTBO MOJOIU OBLIO
BBIMIYIIIEHO 3a CYET COOCTBEHHBIX CpPEICTB opraHm3anui, coctaBmsis 50,18% ot oOmiero
KonmuecTBa (Tadu. 1).

Tabmuua 1. CTpykTypa BBITYCKOB pycckoro ocerpa Acipenser gueldenstaedtii (Brandt &
Ratzeburg, 1833) B 3aBHCMMOCTH OT 1EJIM peaTu3aiii MEPOTIPUSATUI

Cy0bekt P®D, B rpanuiax
KOTOPOTO OCYIIECTBIEH 3! CC? KB? UTOI'O
BBIIYCK
P®, B rpanunax xkoroporo | Komn-so,| mcp, | Kon-Bo, | mcp, | Kon-Bo, | m cp, ITo
OCYIIIECTBJICH BBIITYCK 9K3. r 9K3. r IK3. r CyOBEKTY
PocroBckast 001acThb 1,00 1,55 | 0,81645 | 4,985 | 2,33551 3,22 | 4,15196
PecriyOnmka Apgpirest — — 0,0032 | 1995,1 — — 0,0032
KpacHomapckuit kpaii 1,4091 | 4,5265( 0,0103 | 26,88 [ 0,927 | 3,062| 2,34589
NTOI'O, xo1-BO, 9K3. 2,40909 0,829896 3,26206
HUTOT'O, % 37,06 12,77 50,18

[Tpumeuanue: 1) — rocynapcTBeHHOE 3a7aHKe, 2) — COOCTBEHHBIE CPENICTBA, 3) —
KOMITEHCAIIMOHHBIH BBIITyCK

Moo pyccKOTO BBITYCKAIH B 6 pa3iIMYHBIX BOJHBIX OOBEKTOB B Pa3HOM KOJIHYECTBE
(Tabm. 2).
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Tabmuma 2. KomumuecTBO Mojomu pycckoro ocerpa Acipenser gueldenstaedtii (Brandt &

Ratzeburg,

YepHOMOPCKOTO PHIOOXO3SIMCTBEHHOTO OacceiiHa

1833), BbImyckaemMoil B pa3lW4HbIE BOJHBIE OOBEKTHI B TIperenax A30BO-

CyObekT PO, B

dopma cOOCTBEHHOCTH

OO01Iee KOJI-BO
MOJIOH,

Jlos ot

OI'BY "I'naBpridbBos"

rpaHuIax Koxn-Bo .
HanmenoBanue OpraHu3aIny, BBINTYIIIEHHOH |001IIero
BOJHOr0 00BEKTa KOTOporo OCYILECTBIISIOLIEN MOIIOZH, B BOAHBLIA | KOJI-Ba,
OCYILECTBIICH BBITyCK MITH 9K3. | GBeKT, MITH o,
BBIITYCK oK.
HNII Hdecaros Cepreit 0.04255
p. JloH HUKe Pocronckan MuxaitnoBuu ’
HumistaCKOTO OOILACTE JIOHCKO# OCETPOBBIt 4,151964 63,87
THApoysna saBog OCII ®T'BY  (4,109414
"I'maBpp16BOT”
HNII rmaBa KOX Jlepbe 0.21858
p. KyGanb Hike Kpacko . AA. ’
Kpacnonapckoro PACHOMApCIIH 0,317985
rHApoy3Ia Kpa 00O "Jlurckoii P3" | 0,07045
000 "KNO" 0,02896 4.89
p. Kybansb Hioke ’
TUTOTHHBI
Kpacnonapckoro Pecny6nuka 'KV KK 0.0015 0.001500
THAPOY3IIa Anpires «Kybannbmopecypeb» | ’
(Kpacunomapckoe
BOJIOXPaHUJIHUIIIC)
I'pusenckuii OP3 OCII
o Kybams ¢ | Kpacoxapexni ®I'BY "I'maBps6BOa" 0,716563
HpHTOKAMH kpai Temprokckuii OP3 1,2182 18,74
OCIT ®I'bY 0,501637
"I'maBpp16BOT"
p. Kybans ¢
MPUTOKAMHU HUXKE
ITOTHHEL Pef\“y‘m“a oG Héy KK 0,0017 |  0,0017 0,03
KpacHoapeKoro IBITest «KybannOmopec ypco»
THIIPOY3JIa
I'pusenckuit OP3 OCII 0.7000
p. IIporoka ¢ | Kpacunomapckwuii | PI'BY "I'maBpeioBon” | 0.809718 12.46
IPUTOKAMH Kpai Auayesckuii OP3 OCIIT 0.10972 ’ ’

Obcy:xxnenne

Cpemn cyowsektoB P®, ocymectBuBmmux B 2023 T. BBITYCKH PYCCKOTO OCETpa,
HauOOJIBIINK BKJIA/ B TMOIMOJIHEHUE 3a1acOB PACTUTENBHOSIHBIX BUIOB PHIO BHecna PocToBckas
o0nactb, BeIMYCTUB peky Jlon Hmxe LumisHckoro ruapoysna Oosiee 4 MIIH 9K3. CETOJIETKOB.
Bonpmias wacteh Mojomu OblIa TMONYYeHA M BBINYIIEHA B YCIOBHUSX IPOW3BOJICTBEHHBIX
morrHocter Jlonckoro ocerpoBoro 3aBoga OCII ®I'BY "T'maBpeioBox™ Ilpu sTOM ocBOeHUHE
npeenbHO TomycTuMoro oobsema Beimycka [1] mist peku [lon Hike LluMisiHCKOTO THApOy3Ia
coctaBuiio Menee 23,86% (tadm. 3).
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Tabmuma 3. OcBoeHHE PEKOMEHIOBAHHOTO TPENEIBHO JOMYCTUMOrO OOBeMa BBITyCKa
CETOJIETKOB pycckoro ocetpa Acipenser gueldenstaedtii (Brandt & Ratzeburg, 1833) B BogHbBIC
00BbeKThI A30B0-UEepHOMOPCKOTO PHIOOXO3SIMICTBEHHOTO OacceiiHa

u OcBoenue
PexomenoBanHbIN
IpeaeIbHO PEKOMEHIOBAHHOTO
BotHbIil 00BEKT Cy0Obext PO p npeeabHO

JIOTTYCTUMBIN 00beM

JOIYCTUMOT0 00beMa
BBIITYCKAa, MJTH JK3.

BBITYCKA, %

Peka Jlon Hmke
IumistHCKOTO PocroBckast 00macThb 17,4 23,86
THAPOY3JIa
Pexa KyOanb Huxe
Kpacnonapckoro KpacHomapckuii kpai
THAPOY3JIa

Peka KyOanb Huxe
TIOTHHEI 4,0 7,99
Kpacnonapckoro

TUApoYy3Ja
(Kpacunomapckoe
BOJOXPAaHUJIHILE

p. Ky6ans ¢

IPUTOKAMU

p. Kyb6ans ¢
MPUTOKAMU HUXKE
TUIOTUHEI PecryOnmka Anpires 2,2 92,26
Kpacnonapckoro

TUAPOY3Ja

p. IIporoka ¢
PUTOKAMU

PecnyOonmka Anpires

Kpacnonapckuii kpait

Kpacnonapckuii kpait

Kak BumaHO M3 maHHBIX TaOl. 3, moka3aTelb 0O0bEeMa BBIMYCKAa CETOJIETKOB PYCCKOTO
ocerpa Hanbonbmmii ayis Pexka KybGanp Huxke mnotunsl KpacHomapckoro ruapoysiia, OJHAKO
HauMEHBIIUN JJISL KpaCHonapcxoro BOOOXPAaHUIHUIIA, KOTOPOC B HACTOAIICC BPECMS HUCIIBITBIBACT
PAI SKOJOTHYECKUX MpOoOJIeM, CBSI3aHHBIX C YPE3BBIYAMHON aHTPOMOIEHHOW AESTEIbHOCTHIO
YeJI0BEeKa.

Pexa KybOanp mperepmena 3HAYMTENbHBIC W3MEHEHUS B PE3yJbTaTe aHTPONOTCHHOMN
ACATCIIBHOCTH, YTO OKa3aJ0 CCPbBC3HOC BJIMAHUC Ha eé 9KOCUCTECMY M HACCJICHUC BOJIHBIX
opranu3MoB. CTPOUTETBCTBO THAPOIIEKTPOCTAHIIMMI U TUIOTHH U3MEHMIIO €CTECTBEHHBINH MOTOK
PCKH, YTO MPHUBCIO K U3MCHCHUIO YPOBHA BOJbI, CKOPOCTH TCUCHUA U 06pa303aHmo HOBBIX
BOJIOEMOB. JTO TMOBIUAJIO Ha MHUIPALlMOHHBIE MApHIPYTHI PBIOBI, BKIIOYas PYCCKUX OCETPOB,
co3gaBast IIperpajbl 14 UX HepecTa.

VYBenuueHrne MpOMBINIIEHHBIX BBIOPOCOB, CEMBCKOXO3SMCTBEHHBIX CTOKOB M OBITOBOTO
Mycopa MpUBEIO K YyXYIUICHUIO KayecTBa BOJABI. 3arps3HEHHUE, BBI3BAHHOE MECTUIMAAMU,
y2[06peHI/I$IMI/I U TAXKCIIBIMU MCTAJUIaMH, HCTATUBHO CKA3bIBACTCA HA 300POBBLC pBIGBI " Jpyrux
BOJIHBIX OPraHU3MOB, HapyIIas [EeTMOYKY MUTAHUS U DKOCUCTEMHBIE OallaHC.

3akJaroueHue

B o0meil crnoXHOCTH B BOJHBIE OOBEKTHI PBHIOOXO3SIMCTBEHHOIO 3HA4YEHUS A30BO-
Yepuomopckoro 6acceitHa B 2023 r. 6610 BeITymieHo 6,501067 MITH 9K3. pyCCKOT0 OceTpa.
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Cpemun cyowektoB P®, ocymectBuBmmux B 2023 T. BBITYCKH PYCCKOTO OCETpa,
HauOOIBIINK BKJIA/ B MOIMOJIHEHUE 3a1acOB PACTUTENBHOSIHBIX BUIIOB PHIO BHecna PocToBckas
o0nacTtb, BEITYCTUB B peKy Jlon Huxe LlumisiHckoro rupoysna 6osee 4 MIIH 9K3. CErOJIETKOB.

OTmeuaeTcss HEAOCTATOYHOE KOJMYECTBO BBITYCKAEMOM MOJIOAM PYCCKOTO OCETpa,
HEOOXOIUMOro [UIsl TPOBEACHUS OHOJIOTUYECKOM METHOpalii BOJIHBIX OOBEKTOB A30BO-
YepHOMOPCKOTO PHIOOX03AHCTBEHHOTO OacceliHa.
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VIK 574.589

BJIMSTHUE I'MJIPOJIOTMYECKHUX YCJIOBUI HA BUJIOBOM COCTAB
MAP3UTO®AYHBI Y LIIYKU ESOX LUCIUS (L.)

A.B. Moposxko, M.A. /lopozun
Hosocubupckuii punuan 'HI[ PO ®TEHY «BHUPO» (3anCu6HUPO), r. HoBocubupck,
Poccus

AnHoTtauus. B 6acceitne Bepxueit O0u mryka pacnpocTpaHeHa HEpaBHOMEPHO, B OCHOBHOM B .
OO6u Bbilie HoBocMOMpPCKOro BOJOXpaHWIMINA, & B CAaMOM BOJOXPaHWIHLIE €€ 3HAUYUTEIbHO
MEHBIIIE, HO U B 3TOM BOJOEME OHA HE TEPSET CBOErO IPOMBICIOBOIO 3HAY€HUsA. BBIBAIOT rofsl
CO CJIO)KHBIMH TMJPOJIOTUYECKMMHU YCJIOBUSMH, KOI'Zla YHCIEHHOCTh IMyku B HoBocnOGupckom
BOJOXPaHWINILEC 3HAYUTEIILHO BO3PACTACT, OAHAKO, U B TEYEHUE T0Ja MPOLEHT IIYKH B YJIOBAX
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HEOJHOPOJEH, NHK IPUXOAUTCS HA OCEHHUHM IEPHOJ, IO3TOMY OJHY M3 OCHOBHBIX POJICH B
YBEIMYEHUU UHUCIEHHOCTH. B Xone wuccnenoBaHuit y INyKH B BEpXHEW 30HE ObUIH
3aperucTpupoBaHbl HeMaToasl Camallanus lacustris, KOTOpble HE PETUCTPUPOBAINCH y HEE C
KoHIa 70X rr., a B cpenHEel W HWKHEH 30HE Tpematoawbl Ichthyocotylurus variegatus. Jlenas
BBIBOJIBI O pacrpezeseHue pbl0 B BOJOEME 10 YUCIEHHOCTH, Mbl MOKEM CKa3aTbh, YTO HAJINYME
Hematonel C. lacustris y MyKd B BEpXHEW 30HE BOJOEMa MOATBEPKAACT (PAKT aKTHBHOTO
MUTPUPOBAHUS PHIO C BEPXOBBEB B I'OJIbI CO CIIOKHBIM BOJHBIM PEKUMOM.

KawueBble cjoBa: IIyKa, YHCICHHOCTb, Mapa3suTodayHa, HEMAaTolbl, TPEMAaTOJBI,
MUT'PAllMOHHAs aKTHBHOCTD.

INFLUENCE OF HYDROLOGICAL CONDITIONS ON THE SPECIES
COMPOSITION OF PARSITOPAUNA IN PIKE ESOX LUCIUS (L.).
Morozko A.V., Dorogin M.A.

Summary. In the Upper Ob basin, pike is distributed unevenly, mainly in the Ob River above
the Novosibirsk Reservoir, and in the reservoir itself it is significantly less, but even in this
reservoir it does not lose its commercial value. There are years with difficult hydrological
conditions, when the number of pike in the Novosibirsk Reservoir increases significantly,
however, during the year the percentage of pike in catches is uneven, the peak occurs in the
autumn period, therefore one of the main roles in increasing the number. During the research,
nematodes Camallanus lacustris were registered in the pike in the upper zone, which had not
been registered in it since the late 70s, and trematodes Ichthyocotylurus variegatus were
registered in the middle and lower zones. Drawing conclusions about the distribution of fish in
the reservoir by number, we can say that the presence of the nematode C. lacustris in pike in the
upper zone of the reservoir confirms the fact of active migration of fish from the upper reaches in
years with a complex water regime.
Keywords: pike, number, parasite fauna, nematodes, trematodes, migration activity.

[yka Esox lucius (L.) omuH W3 caMbIX pacnpoCTpaHEHHBIX BUIOB PHIO B CEBEPHOM
noJsymapuu, Bcrpeuaercss B EBpone, Asun u CeBepHoit AMepuke. B EBpone moBcemecTHO B
Oacceitnax CesepHoro, banruiickoro, bapennesa, bemoro, YUepnoro u Kacnmiickoro mMopei.
OcobenHo MHOrOuHMCIeHHa 11yka B O0b-HMpThinickoM u Bomkckom Gacceiinax [1, 2, 4].

B Gacceiine Bepxneit O6u oHa pacmpocTpaHeHa HEPaBHOMEPHO, €€ JOCTaTOYHO MHOTO
BcTpeuaercss B p. O6u Bbime HoBOCMOMPCKOro BOJOXpaHWIMINA, @ B CAMOM BOJOXPAaHUIIUIIE
(ocobeHHO B HWIKHEW 30HE) €€ 3HAYMTEIBHO MEHbBINE, HO U B ATOM BOJOEME OHA HE TepseT
CBOETO MPOMBICIOBOTO 3HaueHHs. [10CKONbKY IIyKa, KaKk MpeACTaBUTENb XUIIHBIX pbI0 B O0b-
UpteimickoM OacceiiHe sIBiIsSIETCS MOTEHIUANIbHBIM HMCTOYHHUKOM OIACHOTO Ui 4eJoBeKa
3a0oneBanus  IUGWILIOO0TPHO3, TO HEOOXOAMM TMEPHOAMYECKUM  Mapa3uTOJIOTHMUYECKHUMA
MOHMTOPHHT, Oarojiapsi KOTOpOMY B TOM YHCJIE€ MOXXHO MPOCIEAUTh 3aKOHOMEPHOCTH €&
HKOJIOTHH.

Leap paGorbl — BBISIBUTH 3aKOHOMEPHOCTH BIIMSHHUSA THAPOJIOTHUYECKOTO pPEKUMA
HoBocubupckoro Bo1oXpaHuiInIa Ha BUAOBOW COCTAB MAapa3UTOB Y IIYK.

MarepuaJj u MeTOAbI

COop MarepuanoB Al OLEHKM HMXTHOMNATOJOTHYECKOIO COCTOSIHUS LYK B BEpXHEH
30HE MpOoBOAMIICS U3 TpajoBbiXx yinoBoB OOO «KameHCkuil ppi03aBoi», a TakKe U3 CETHBIX
YJIIOBOB KOHTPOJIBHO-HAYYHBIX IIYHKTOB, pACMOJOXEHHBIX B CPEIHEM M HIKHEW 30HE
BOJIOXPaHUJIMILA.

[Topsiok MaToIoroaHaTOMUYECKOTO0 BCKPBITHS OTOOpAHHOTO MaTepuana MpOBOAUIICS
1o oOWEeNnpUHATEIM MeTonukaM [5]. OmpeneneHue 3aperdCTPUPOBAHHBIX MApa3UTOB 0 BUAA
MIPOBOJIUIIOCH C TIOMOIIBI0 OmnpenenuTens mapa3sutoB npecHoBoAHbIX peid CCCP [3].
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Pe3yabTarsl M UX 00Cy:KIeHHE

beiBatoT ronbl, KOTJa YHCIEHHOCTh IMyKH B HOBOCHOMPCKOM BOJOXpaHWIHIIE
3HAYUTENIbHO BO3pacTaeT, OHa (PUKCUPYETCS] KaK B IMPOMBICIOBBIX, TaK U B JIOOUTEIbCKUX
ynoBax. [Ipu 4ém U B TedueHHe roja MPOLEHT YK B YJIOBAX HEOAHOPOACH, MUK MPUXOIUTCA HA
OCEHHUW TMepHuoJl, MO3TOMY OJHY M3 OCHOBHBIX pOJIEH B YBEJIWYEHUH YHMCIECHHOCTH, IO-
BUAMMOMY, UTPaeT TUAPOJIOTHUECKUil pexxuMm Bepxueii O6u.

Tak B mpeablayliye Mepuosl HAaUOONBIIYIO YUCICHHOCTh LIYKH PETUCTPUPOBAIUA B
2016 u 2021 romax [6], xorga mocie OOMIBHOIO MPUTOKA BOJBI B BECEHHE-JICTHUN IMEPHO
MOCJIE0BAJIO0 PE3KOE MaJICHUE YPOBHEN BOJIBI B OCEHHUI Tiepuoy [7].

[To HAmIMM MHOTOJICTHUM JaHHBIM HAWOOJbIIAs YUCICHHOCTH IIYKH HAOIIOMAeTCS B
BepxHel 30He HoBocmOupckoro Bogoxpanuiumia (puc.l), 94To B 1EJIOM MOATBEPXKAACT 0OIIne

3aKOHOMEPHOCTH €€ HKOJIOTHH.

3.0

Puc. CpenHsisi 4MCIEHHOCTh HIyKH 1O 30HaM HoOBOCHOMPCKOTro BOJOXpaHUIHUINA 3a
nepuop ¢ 2010 mo 2024 rr. (3k3./Ta)

2.5

2.0

0.5

0.0

BepxHAn 30Hz
pefHAn 30Ha
HyxHAA 30H2

B Bepxneit O6m n1yka npeuMyniecTBEHHO OOMTAaeT Ha MOMMEHHBIX yYacTKax, TJe OHa
MOXET MPOBOAUTh OCHOBHOW Haryj, NUTasCh MEJIKUM 4YacTUKOM. Hacrymnenue MexeHu
3acTaBigeT €€ BBIXOJAWTH HA pYCIo, Ie A00bIYa KOPMOBBIX PECYpCOB 3aTpyIHEHAa U e
NPUXOJUTCS COBEpUIaTh KOPMOBBIE MUIPAllMM HUXKE 10 TEYEHUI0. BepxHsas 30Ha
HoBocubupckoro BogoxpaHuiIuiia HauuHaeTcs oT T. KameHb-Ha-OOHM MOATOMY YHCIECHHOCTD
pBIO HA ATOM y4acTKe HalpsIMYyIO 3aBUCUT OT CKaTa IIYKH C PEKHU, KOTOpasi B TOMCKaX KOPMOBBIX
00BEKTOB pbIOa BRIHYKICHA IIEpepacCIpe e ThCSI.

Bo3spact ucciaenoBanHoi niyku coctaBui 3-4 roaa, JiuHOM ot 25 mo 42 cMm. B xone
UCCIICIOBAaHUI y IIYKH B BEpXHEW 30HE ObUIM 3aperucTpupoBaHbl Hemaroabl Camallanus
lacustris a B cpemHe W HWXKHEH 30HE Tpematonawl Ichthyocotylurus variegatus. Pe3ynbrarsl
Napa3uTOJIOTHUECKOTO UCCIICAOBAHUS IIIYK U3 Pa3HBIX 30H NMPUBEICHBI B Ta0IHIIE.

Ananuzupys TabauIly, MOXKHO CKa3aThb, 4TO [. variegatus — TUNMYHBIN Tapa3uT s
XUIIHBIX pbI0 HOBOCHMOMPCKOTO BOMOXPAHHIIMUINA, YaCTO PETHCTPUPYEMBI y IPYTHX BHUIOB,
TaKUX Kak cyJak u okyHb. A HemaToasl C. lacustris peructpupoBanuch y ppid6 HoBocubupckoro
BOJIOXPaHWIHINA JOCTAaTOYHO AaBHO (CKpUIIeHKo u ap., 1979).

B Bepxneit O0u mryka mpeuMyIecTBeHHO OOMTAeT Ha MOWMEHHBIX ydacTKax, I/Ie OHa
MOXXET MPOBOAUTH OCHOBHOW Haryi, NUTasChb MEIKHUM YacTUKoM. HacrymieHue MexeHu
3acTaBisieT €€ BBIXOAUTH Ha pycio, e 100blYa KOPMOBBIX PECYPCOB 3aTpylHEHa U e
NPUXOJUTCS COBEpIIaTh KOPMOBBIE MHUIpAllMd HWKE IO TeyeHUo. BepxHss 30Ha
HoBocubupckoro BomoxpaHuiuia HaunHaeTcss oT T. KameHb-Ha-OOM TMOATOMY YHCIEHHOCTH
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PBIO HA 3TOM y4acTKe HAIPSIMYIO 3aBUCHT OT CKaTa IIYKH C PEKH, KOTOpasi B MOMCKaX KOPMOBBIX
00BEKTOB pbI0a BBIHYXJEHA IepepacrnpeneisaTbes. Jlenas BhIBOABI O pacmpeieiieHue poid B
BOJOEME IO YHCIEHHOCTH, MBI MOXEM CKa3aTb, 4TO Haiauuue HemaTtoabl C. lacustris y UIyku B
BEpXHeH 30He BoJoéMa MOATBEPKAaeT (DaKT aKTUBHOTO MUTPHUPOBAHUS PBIO C BEPXOBHEB B I'OJIBI
CO CJIOXHBIM BOJHBIM PEKHMOM.

Ta6muma — [Tokazarenu 3apakxEHHOCTH IIYKH U3 pa3HbIX 30H HOBOCMOMPCKOTO BOJOXpaHUIIHIIA
B 2024 rony

Mecro ot1noBa MyKu Bun napasura | DkcTeHCUB- Nupekc | IHTEHCUBHOCTB
HOCTb MHBa3UM | oOMJIMSL | MHBAa3uHU
Bepxnss 30na .
b C. lacustris 60% 3,6 6,0

(r. Kamenn-Ha-O0n)
Cpenusis 30Ha .

pedl L. variegatus 30% 1,9 6,3
(c. beperoroe)
Hwxnss 30na .

L. variegatus 10% 0,9 9

(c. Mopckoe)

B cpenneil u HI>KHEN 30HE BOJOXPAHWIMINA B MEKEHHBIA NIEPUOJ TAKUX MUTPALIUN €
coBepiiarh He TpeOyeTcs, MOTOMY YTO YPOBHHM BOJIBI B 3THUX 30HaX Ooyiee CTaOWIBHBI U HE
MTOIBEP>KEHBI TAKUM CHJIBHBIM KOJICOaHUSIM, KaK B BEpXHEH. ITO MOATBEPKAACT HE3HAYUTEIHHOE
HAIMYUE TPeMaToibl I. variegatus IEPBBIMU MPOMEKYTOYHBIMU X03€BaAMU KOTOPOTO SIBISIOTCS
OproxoHorue MoJUTtOCcKu Planorbis planorbis, obutaroniyie B OCHOBHOM Ha MEJIKOBOIBSIX U B
YCTBSIX IPUTOKOB BOJIOEMA.

3akiaro4enue

Takum 00pa3zom, MOHUMAs CUTYAIUIO paclpeaeseHus pbl0, 3apaKEHHBIX TEM UM UHBIM
BUJOM TIapa3uTOB, B IEJIOM, MOXKHO [eJlaTh AaKKypaTHbIE BBIBOJBI 00 HMX MHIPALMOHHON
AaKTHBHOCTH B IpeziesiaXx BOA0EMA, YTO MOATBEPKAAIOT U HAIIM HAOIIOICHUS.

Pacnpenenenue myk no akBatopuu Bepxueir OOu peryaupyer y HUX TOPU30HTAIbHBIN
nepeHoc Bo30yauTeneil nmapa3uto3oB. PeIObI, coBepiias KOPMOBBIE MUTPALIUU B 3aBUCUMOCTH OT
3aJUTHS TONMBI, TepeHOoCAT ¢ coboi M mapasutodayHy. Ecinm KoOIMYecTBO CTOKAa BOJIBI B
MOCJIETYIONTHE TOIBI OyAET Ha TOM K€ YpoBHE, 4TO U B 2024 T., TO MOCKOJBKY, JJIsl )KU3HEHHBIX
[IUKJIOB HEMATOJ HE TpeOyeTcs HAIWYME MPOMEKYTOUHBIX XO035€B, TO MOKHO IPOTHO3UPOBATb,
YTO MOXHO OyzaeT oxuaath peuHBasuto C. lacustris B HOBocuOMpCcKoe BOIOXpaHUIIHUIIIE.
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YIK 639.3

JAETPAJALIUA OOIUTOB TPOPOIIVIABSMATHYECKOI'O POCTA ITPU
HEBJIAT'OIIPUATHBIX YCJIOBUAX COAEPKAHUSA CO3PEBAIOIIUX CAMOK
HA ITPUMEPE THBPUJIA AMYPCKOI'O OCETPA U KAJIYT'H
(ACIPENSER SCHRENCKII X HUSO DAURICUS)

A.TI. Mepkynos', H.A. Mapkoe*
ITKY KK «Ky6ann6upecypcbi», r. Kpacaonap, Poccus, klimko2014@gmail.com
206pazoBatenbHbIH oHnaitH-mpoekT «l1lkoma ocerposoacTBay, KpacHonap, Poccus,
osetrovod.ru@gmail.com

AHHOTanus. PenpoaykTuBHAs cucTeMa CaMOK Ha dTare 3aBepIIeHUs MOJIOBOTO IUKIA (KOHEIl
Il cragum 3pemoctu m mepexon K IV cramguu) B YCIOBHSIX, HE COOTBETCTBYIOIIHMX
HKOJIOTMYECKUM TPEAMOYTECHUSAM BHIA, XapaKTEPU3yeTCsl TIOBBIIICHHON YyBCTBUTEIBHOCTHIO K
BO3/ICHCTBUIO JIOMOJHUTEIbHBIX HEOIAronpusTHBIX (PAKTOPOB. B pesynaprate Takoro
BO3JICHCTBUS B TOHAJaX IMOBBIIIACTCS PUCK HEOOPATUMBIX MPOIECCOB JETEHEpPAIMd OOIMTOB
¢da3pl TpohOIITa3MaTHYECKOTO POCTA, YTO MPOSBIISACTCS B MOTEPE YaCTHIO OOIIUTOB CIIOCOOHOCTH
K OBYyJSILMU. 3HAaUeHUs MHJAEKca mnoisipuzauuu, npesbimaromue 0,30-0,32 en., a Ttakxke
BapraleIbHOCTh MHJEKCA MOJIApU3aluu (pa3HHUIla MEXIYy MHHHMAIbHBIM M MaKCHUMAaJlbHBIM
3HAUEHUSMU), ONM3Kas WK npeBbimaronmas 3uauenue 0,19 ef., CBUAETENbCTBYIOT O Mpolieccax
Jerpajaliid  OOIMTOB, MPOUCXOMAIMMX B Tepuon Tpodorurazmarudecoro pocra (III cr.
3penoctn). Ilponecc aerpananuu SHIEKIETOK COMPOBOXKIAAECTCS M3MEHEHHEM HMX 9XOr€HHOCTH,
YTO COOTBETCTBYIOITUM 0Opa3oM oToOpakaeTrcss Ha sxorpammax. JlaHHoe cooOleHne HOCHUT
npeIBapUTENbHBIN XapakTep. B Hacrosmiee BpeMss MbI MPOAOIDKAaEM Pa3paboOTKy aaroOpUTMOB
CHI)KEHMSI HEraTHBHOTO BO3JCWCTBUS HEOJArOmpHSITHBIX YCIOBHM Ha pa3BUTHE OOLUTOB B
nepuoJ Tpo(OIUIa3MaTHIECKOTO POCTa.

KuroueBble cioBa: oceTpoBble, raMeToreHe3, TpodorIazMaTHYeCKH pPOCT, OOLMT, MHJEKC
MOJISIPU3AIUH OOIIHTA.

OOCYTE DEGRADATION AT THE TROPHOPLASMIC GROWTH PHASE UNDER
UNFAVORABLE CONDITIONS OF KEEPING MATURING STURGEON FEMALE

I.Merkulov, I. Markov

Summary. The reproductive system of females at the stage of completion of the sexual cycle
(end of maturity stage III and transition to stage IV) in conditions that do not correspond to the
ecological preferences of the species is characterized by increased sensitivity to the impact of
additional adverse factors. As a result of such impact in the gonads, the risk of irreversible
processes of oocyte degeneration at the phase of trophoplasmic growth increases, which
manifests itself in the loss of a part of oocytes ability to ovulate.The polarization index values
exceeding 0.30-0.32 as well as the polarization index variability (difference between the
minimum and maximum values) close to or exceeding the value of 0.19 indicate the processes of
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oocyte degradation occurring during the period of trophoplasmic growth.The process of oocyte
degradation is accompanied by a change in the echogenicity of eggs, which is shown on
sonograms.This message is preliminary. Currently, we continue to develop algorithms to reduce
the negative impact of unfavorable conditions on oocyte development during trophoplasmic
growth.

Keywords: sturgeon, gametogenesis, trophoplasmic growth, oocyte, oocyte polarization index.

Hcnonp3oBaHne CHCTEM 3aMKHYTOT0/O0OpPOTHOTO BOJOCHA0XKEHHUS C TOCTOSIHHOU
HaryJpHOW TeMIepaTypodl Ui COJEp)KaHHWsl TNPOJYKTHBHBIX MKOPHBIX CTaJ OCETPOBBIX
aKTyaJIM3UPOBAIIO MPOOJIEMY COXPAHEHUS PENPOAYKTHUBHBIX IOKa3aTeNlel CO3PEBAIOIINX CAMOK
70 UX IEpeBO/ia Ha MCKYCCTBEHHYIO 3MMOBKY. BONBIIMHCTBO CYIECTBYIOLIMX OCETPOBOJHBIX
KOMILJIEKCOB HE 00OpYIOBAaHbI OTACIBHBIMU CIIEIUATN3UPOBAHHBIMU YYaCTKaMHM, CIIOCOOHBIMH
obecneuynTsb ONTUMAJIbHBIN TeMIepaTypHbIH peKUM POXOKICHUS JTamna
Tpodormnazmaruyeckoro pocrta (III ctanuu 3penocTu), 4To MPUBOAUT K PA3TUYHBIM HAPYIICHUSIM
TOHA/IOTE€HEe3a U B pe3yJIbTaTe — BO3MOXHOMY CHMIKEHHMIO NMPOAYKTUBHBIX IOKa3aTelell IMmpu
NPYKU3HEHHOM IOJTyYeHHH UKPBI.

Hanbonee dvacTto HeraTMBHbIE NOCJIEACTBUS HENPEPHIBHOTO HAaryja HpOSIBISIOTCA
ACHHXPOHHOCTBIO CO3PEBaHMs PbIO. DTO OTHOCUTCA KaK K ACHHXPOHHOMY, pacTSHYTOMY Ha
HECKOJIBKO MECSIIEB, AOCTHXKEeHUIo IV cTaguu 3pesnocTd caMkaMu BHYTPH OAHOPOJHOM TPYIIIBL,
TaK U K MHJUBUIYAIbHONH aCUHXPOHHOCTH Pa3BUTHS OOILMTOB B FOHAJAX OJHOW 0COOM, OCOOCHHO
Ha JTarne 3aBepuieHus TpodorutazmaTudeckoro pocra (mepexox ot Il k IV cT. 3penoctn), yrto
HAXOJHUT OTPaKEHHE B CYIIECTBEHHOW BapHaOeIbHOCTH WHJEKCA MOJSPU3ALUN OOILUTOB, OOBIYHO
He npesbimaromend 0,1 emuHuiel. Takas aCHHXPOHHOCTh B OOJBIIMHCTBE CIY4acB IOZIAETCS
YaCTUYHOM KOPPEKTHUPOBKE Ha ATarle Harysia crocodamu, B TOM YHCIE HE MPEAyCMaTPUBAIOIINMHU
U3MEHEHMsI TEMIIEPaTypbl COAEPKaHUs PbIO, U OKOHYATEIbHO HUBEIUPYETCS B MEPUOJ 3UMOBKH,
HE OKa3blBasl CYILECTBEHHOI'O BIMSIHHUA Ha WMTOTOBBIE INPOAYKTUBHBIE IoOKazatenu. M 310 He
SIBIISIETCST HEpa3peIIMMoi pooeMoit yist 6onbpimmHacTBa Y 3B.

B Hamell npakTuke Mbl BIIEPBBIE BCTPETWIHCH C CUTYallMEW, KOrJa B I'OHAJAE OJHOM
0cOo0M 4YacThb OOLUMTOB HOPMAJbHO Pa3BUBAETCS, a JApYras 4acTh YTpauMBaeT 4acTh (DyHKIIMH,
COXpaHsis IPU 3TOM CHOCOOHOCTH K HAKOIUICHUIO TPOPHUECKUX BEIIECTB.

Ciydan nerpajany OOLMTOB B MEPHO TPO(OIUIA3MAaTHUIECKOT0 pOCTa YK€ OTMEYAINCh
paHee y pbl0 B €CTECTBEHHBIX Bojl0eMax [4], HO HaM He yJaJIoCh HAalTH MOAPOOHOTO OMHMCAHUS
TaKUX OOLMTOB ¥ BO3MOKHBIX MPUYMH X MOSBJIECHUS B TOHAJAX «IUKUX» PBIO.

Ienbo mccaenoBaHMii  SABIAJIOCH COBEPIIEHCTBOBAHUE METOJOB MOHUTOpPUHIA
PENpPOYKTUBHOM CUCTEMBI CAMOK OCETPOBBIX, COIEPKAILUXCS B YCIOBHSIX IIOCTOSIHHOTO Harylia,
B YaCTH PAHHETO BbISBJICHMS HAPYILIEHU! TOHAJOTeHE3a, KOTOPbIE MOTYT MPUBECTU K CHUIKEHUIO
IPOAYKTHBHBIX ITOKa3aTeIeH pbIo.

MarepuaJjbl 1 METOIBI

Martepuanom s paboThl TOCTYKUIH JaHHBIC, TOJTYyYCHHBIE B XOJE SKCIIEPUMEHTOB 10
ONTUMM3AIMKM  HCIIOJIb30BAaHUA/IKCIUTyaTallid MPOAYKTUBHOIO HWKOPHOTO cTajga Tudpuaa
aMypcKoro oceTpa u Kanyru (Acipenser schrenckii x Huso dauricus), conepxanmxcs B Y3B B
oaHoi u3 crpad FOro-Bocrounoit Azum.

buonornueckuii Bo3pact caMoOK COCTaBisl 7 JeT, cpeansisi macca 14-20 Kr; yacTh camoOK
co3peBajia BIEPBBIE, Ipyrast 4acTh - yKe HepecTwinach | wim 2 pa3a. OILIEHKY COCTOSTHUSI TOHA]]
U OOIIMTOB MPOBOAMIIM METOJaMH YJIbTPa3BYKOBOH [HWAarHOCTUKUA W OIpENeICHHs] HHJEKCa
(koapdunmenta) momsipuzaruu oouuToB (KIT). CkpuHMHT penpoayKTHBHOW CHCTEMBI CaMOK
MIPOBOAVIIN TPYIKIBI, C UHTEPBAIOM 2 MecsIIa.

Pe3yabTaTsl M MX 00Cy:KIeHUE

B nepBoii monoBuHe 2023 HaM MOCTYNMJI 3alpoC HA MOMOIIb B YCTAHOBJICHUU MPUYHH
CHIW)KCHMSI TIPOAYKTHMBHBIX TIOKa3aTelled caMOK THOpUIa aMypcKOro oOceTpa U Kallyrw,
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coxepxammuxcs B Y3B mpu mocTosiHHON HarynbHOU TemmepaTrype 21-23 °C ¢ nenbio moaydeHus
OBYJIMPOBAHHOM MKPHI 17151 MUIIEBOTO TPOU3BOCTBA.

[IpoBoas NMCTAHUMOHHBIA PETPOCIEKTUBHBIA aHAIU3 COCTOSHUS PENPOAYKTUBHOM
CUCTEMBI, MBI OOpaTHJIM BHUMAaHUE HA CYIIECTBEHHYIO DPa3HOPOIHOCTH dXOrpamMMm roHapn [V
CTaJuu 3penocTH, U 3areM, npoaHanu3upoBaB KII oomuToB, BRISIBUIM 3HAYUTENBHYIO TPYMILY
ocoOell, y KOTOpPBIX IOKa3aTeNd  ACHHXPOHHOCTH  PA3BUTUS  OOLMTOB  IEpPHOAA
TpoQOIIa3MaTHIECKOTO POCTa CYIIECTBEHHO MPEBBIMIATN TUIUYHBIC U1t Y3B. YV 310l rpynms
ObUI OTMEYEH CYILECTBEHHO OONBIIMHA paz0dpoc 3HAYCHUN WHAEKCA MOJISPU3ALUU OOLUTOB MpPU
OJIMHAKOBOM pa3Mepe HKpPUHOK, COOTBETCTByMomeMy nedpunutuBHomy. [Ipm stom, y Bcex
UMEIONNX J3Ty TMpoOJieMy CaMOK TaKoW 3HA4YMTeIbHBIA pa3zdopoc 3Hadenwit KII ocrancs
HEW3MEHHBIM | mocie 3uMoBkH (Tabm. 1).

Ta6mmma 1. IIpumepsl 3HaUeHNH WHEKCA MOJISPU3AIMN OOIIMTOB B PA3JIMYHBIX TPYIIAX CAMOK

['pynma camox PanxupoBaHHbIEC 3HAYEHUS MHAEKCA MOJISIPU3ALMKU OOLIMTOB, €]1.
[Tocne narymna [Tocne 3uMoBKHM
CpelHue | CpeaHUueE | DKCTPEMYM cpenHue | cpeaHue SKCTPEMYM
MHUH. MakKkc. MakKcC MHH. MakKc. MakKcC
1. Hopma 0,161 0,181 0,189 0,123 0,153 -
0,158 0,173 0,199 0,10 0,124 -
0,185 0,200 0,209 0,109 0,113 -
2. Obparumast 0,17 0,192 0,224 0,117 0,131 -
ACHHXPOHHOCTL | () 173 0,187 0,212 0,112 0,137 -
0,14 0,191 0,247 0,13 0,152 -
0,173 0,198 0,238 0,148 0,168 -
3. 0,127 0,164 0,347 0,111 0,138 0,354/0,382
Heobparimeie 0,18 0,18 0,323 0,125 - 0,374/0,389
HapyHierHA 0,159 | 0,200 0,391 0,151 - 0,306/0,320
(merpamarms
0OLTOB) 0,166 0,231 0,375 0,140 - 0,380/0,405
0,169 0,216 0,363 0,102 0,158 0,319/0,326
4. Hespensie 0,199 0,223 0,227 0,18 0,198 0,203
CaMKH 0,188 0,229 0,254 0,208 0,225 0,242

Hamu Gbu1O BBIIETIEHO TPH TPYIIIHI 3pEIBIX CAMOK, TOTOBBIX K TIEPEBOJTY HA 3UMOBKY.

1. PuIObI, TOHamoreHe3, y KOTOPBIX COOTBETCTBYET HOpME. 3HAaueHUs WHIACKCA
MOJISIpU3AIMU OOIIMTOB y TaKWX PhIO HaxomsTcs B nuamazone ot 0,155 mo 0,210. Benmumna
pazbpoca Mexay CPpeIHHMH PAaHXUPOBAHHBIMH MHUHUMAIIBHBIM U MaKCHMAaJbHBIM 3HAYCHUSIMHU
He npessbimaet 0,034 enuHULB Iepe] nepeBooM Ha 3uMOBKY U 0,02 mocie ee OKOHYaHUs.

2. Vmeromue oOpaTUMBbIe HAPYIIEHUSI TOHAJOTEHE3a, BhIPAXKAIONINECS B CYIECTBEHHOM
ACHHXPOHHOCTH TPOXOXIACHUS OOIUTaMU J3Tama TpoQoIuia3MaTHIecKoro pocTa. BepxHss
rpanuia auanasona 3HaueHuid KI1 y Takux pei0 nocturaer 3nauenuit 1o 0,247. BapuabenbHOCTD
3HaueHui KII ommska x 0,068 u 0,02 equHUIBI 10 U MOCJIE 3UMMOBKH COOTBETCTBEHHO.

3. Nmeronme HeoOpaTUMbIe HapYIICHUS TOHAJIOTCHE3a, XapaKTePU3YIOIIUEeCs HAdyalioM
mporiecca Jerpajaliii OOIMTOB emié Ha a3rtarne Tpodorurazmarudeckoro pocra (III cramum
3penoctr). BepxHss rpaHMua MHAMBHIyaldbHOTO auanazoHa 3HadyeHui KII y Ttakux pwio
nocturaet 3HaueHui 6omee 0,32 mpu munumyme 0,16. 3a meproa 3MMOBKH HHICKC TOJIIPU3AITII

103



TaKUX OOIIMTOB OCTAETCS HEM3MEHHBIM WM YBEIMYUBAECTCS, BEPOSITHO BCIEACTBUE YBEIMUEHUS
pazMepa OOIUTOB, MPOHMCXOAIIETO 332 CUET TUIAPATAIMU KEJITOUYHBIX TrpaHyll. BapnabenbHOCTH
3nadyeHnii KII Bricokas u coctapiseT oT 0,19 mo 0,23 exd. xak 70 3UMOBKH, TaK U IOCJIC HEE.

BHuemHuii Bu 001MTOB, UMEIONIMX HapymieHus pa3Butus (3Hauenus KII 6onee 0,31), He
OTIIMYAeTCs OT HOpPMalbHO pa3BuBaromuxcs. Mx ¢opma u nurMeHTamuss COOTBETCTBYIOT
TUTIUYHBIM IS BUJa (THOpUAA), aHUMaJIbHBINA TOJTIOC XOPOIIIO BhIpakeH. Bo3MOXHO UX pa3zmep
HECKOJIbKO MEHbIIIe, HO CTATUCTHUYECKH JOCTOBEPHOTO MOATBEPXKACHUS pPA3NIUYUN MBI HE
MONYyYMIH. MaKpOCKONIMYECKHE OTJIMYUST BO BHYTPEHHEM CTPOCHHH TPOSBISIOTCS IOCIEe
TepMuueckoil ¢ukcanuu. Ha cpe3ax Takux OONUTOB OTYETIMBO 3aMETHO, UYTO O0JacTh
MEJIKO3EpHUCTOIO KEJTKa, MpUJeraronas K aHUMalbHOMY IIOJIOCY, CYHIECTBEHHO MEHbIIIE
TaKOBOM Y HOPMaJILHO pa3BUBaronuxcs sutl (puc. 1).

\

Puc.1. Cpessl 0OIUTOB ¢ HOPMANBHBIM (a) 1 HapymIeHHBIM (b) pa3BUTHEM, H3BIICUCHHBIX
U3 TOHaJIbl OJHOW CaMKH;, BHEHIHMH BHUA (C) aHOMAJbHO pPAa3BHBAIOIIETOCS OOLUTA MpPH
yBenudyeHuu 2x16; Cpessl (d, €) u BHemHuit By (f) HOpMAIBHO Pa3BUBAIOIIUXCS OOIMTOB W3
TOHaJbpl JPYrodl CaMKM TOH >K€ TpYIIBbl, COAEpXKAIIEHCs B TakUX ke YciaoBusX (AP —
AHWMAJIbHBIN TIOJTIOC).

Puc.2. DxorpamMmpl camMOK, OOITUTHI KOTOPOH MpeACTaBICHBI Ha puc. | (C HapylIeHHUEM
pasButus (a-c) ¥ HOpMaIbHEIM pa3zputueM (d-f)), COOTBETCTBEHHO.

Bo3moxHOCTD IMMPOBECTHU ACTAJIILHBIC TUTOJIOTHMICCKHUEC UCCIICAOBAHUSA C UCIIOJIB30BAHUCM
TUCTOJOTMYECKHUX IpEenapaToB y HAc OTCYTCTBOBaJla, OJHAKO OOBIYHBIE MHMKPOCKOIMHYECKHE
HCCJIICAOBaHNU HC BBIABUIIN ITPU3HAKOB aHOMAJIBHOI'O pa3BUTHUA OOUUTOB, OIMMCAHHBIX PAHCC IJIA
CHOMPCKOTO oceTpa [6], TakuX, KaK: BaKyoJIH3alus siiep, HempaBuibHas Gopma siapa, MoJIOCTH
CpenM >KelITKa BEreTaTUBHOrO MOJIIOCAa W Mp., a TaKXKe MPU3HAKOB OTCIOCHHS U JIOKAJIBHOTO
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paspymeHust GOJUTUKYISIPHBIX 000JI09€K UM 00pa30BaHUs BaKyoJIel B CTYJICHUCTON 000JIOUKE,
KOTOpbIE ObI MOTJIN CBHIETENICTBOBATH O BO3MOXHBIX TOPMOHAJIBHBIX HAPYILICHUSX.

Kak oTrmeueHo Bbllle, Mbl 0OpaTHJIM BHUMaHUE HA Pa3HOPOJHOCTh F€HEPATUBHOM TKaHU
B 0TOOpakaeMoil Ha SKpaHe y3u-CKaHepa YacTH roHabl (puc. 2).

Kak mnoxa3zaHo Ha pHCYHKE, OOLMTHI Ha 3XOrpaMMe€ CaMKH, HUMEIOIIEH HapyIIeHUs
roHajoresesa (2A), BU3yaJlbHO OTOOPaXKAIOTCs Pa3peKEeHHO, MEKIY HUMU XOPOIIO PAa3TUYUMBI
YYaCTKHU CTPOMBI TOHAJIbI, PSJIbI OOLMTOB BhIpaXeHbI c1a00, TUMHUHU JUCTAIBLHOTO YCUIICHUS O]
psAAaMu Takke BBIpaXKEHbI cabo, MecTaMH OTCYTCTBYIOT. 110 HamemMy MHEHUIO, 3TO BEpOSITHO
CBA3aHO C HapylIeHHEM OHOXMMHUYECKOM CTPYKTYphl JKEITOYHBIX TpaHyl B OOLMUTAaX,
MOJBEPIIINXCS JICTeHEPATUBHBIM U3MEHEHUSM, C COOTBETCTBYIOIIUM H3MEHEHHEM 3XOT€HHOCTH
TaKUX UKPUHOK.

Crenyer OTMETUTh, YTO HECMOTPS Ha BO3MOXHOE HEKOTOPOE CXOACTBO, C HXOTPaMMaMHU
Pe30pOUPYIONINX CaMOK, OTOOpaKeHHE Ha 2XOrpaMMax TOHaJl peI0 ¢ HAPYyIIEHUEM rOHaJ0reHe3a
(puc. 3) omimMyaercs OT HMX O psAy KpurepueB (pasmep U ¢Gopma OTACTHHBIX OOLUTOB,
OJIHOPOJTHOCTD JIMHUH JUCTAILHOTO YCHIJICHHS IO psgaMu oonuToB) [3].

Puc 3. CpaBHeHHe 53XOorpaMm CamMOK C HapyIICHHEM pa3BHTHUS OOIMTOB (CJeBa)
1 pe30pOUPYIONINX CaMOK (CIIpaBa)

ITo3zgHee B Xxoze UCCIeI0BaHUS COCTOSHUS PENPOAYKTUBHON BCETO MATOYHOIO CTaJa MBI
BBISIBUJIM CXOJHBIC NMPU3HAKM HA HXOTpaMMax T'OHAJ 4acTH CaMOK OJM3KUX K 3aBeprieHuto II1
cTaauu 3penoctu (puc. 4).

f : ; ‘ = .‘ ‘ 'i-g
Puc 4. BuzyanbHOoe OTCYTCTBHE OOLUTOB TPO(OIIIa3MaTUYECKOTO POCTa HA OTACIIBHBIX
ydacTkax (cBeTsible obnacTu) Ha sxorpamme simyHuka Il cragum 3penocTd M BHEIIHUIN BUA

OOIIMTOB B OMOTICHIAHOM OOpasIie.
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ITpu otGope OGuoONCHITHON MPOOBI Y TaKKX PBHIO B IIyIEe OTCYTCTBOBAIM MOBPEXKICHHBIC
(pe3opOupyromue) sia win sila MIaaIe TeHepalu, 4TO CBUIETEIBCTBYET 00 OTCYTCTBUU
IPOIIECCOB PE30POIMH WK CYIIECTBEHHOM aCHHXPOHHOCTH roHajiorenesa. [lo BHemHEMyY BHIY,
BKJIIOYasi pa3Mep U MUTMEHTAlWI0, UKPUHKH COOTBETCTBOBAJIM CTaJMU, KOTOpas OIpenessiach
sxorpammotii (II1 cramus 3penoctn).

Ha ocHoBanumu 53TOoro Hamu Obla BBIABHHYTA THUIIOTE€3a O TOM, YTO BBISIBIICHHBIC
JETeHEpaTUBHbBIE ~ W3MEHEHMsSI  OOLMTOB  BO3HUKAIOT B IEPUOA  IPOXOXKACHHUS
TpodorIa3MaTHIECKOTO pocTa (3 cTaaus 3peoCcTH).

MBI 1ienieHanpaBiIeHHO NPUBEIH B Tabuie | JaHHbIE 110 HECKOJIBKUM HE3PEIbIM CaMKaM,
OmMMOOYHO MOMEIIEHHBIM Ha 3UMOBKY (1. 4), IJIs TOTO YTOOBI O003HAYUTH «TOUYKY OTCUETa
MHJEKca TMOJIpU3alMu Y paccMmarpuBaeMoro rubpupa mpu mepexoxe ot III x IV cragunm
3pENOCTH.

bonpmmHCTBO UccnenoBarenei, 1 3T0 NOATBEPKIAETCS HALIEH MHOTOJIETHEN IIPAKTUKOU,
MPUICPKUBAIOTCS MHEHMSI, YTO B HOpMme, npu mepexone oT 3 k 4 cragum nozuuus 311
cootrBercTBYyeT 3HaueHusAM KII B untepsane 0.24-0.26 £0.02

Kak mokazano B 1. 4 Tabmuns! 1, MakcumanbHbie 3Hauenus KII cocrasisaromue 0,23-0,25
€/1. 3a IepuoJ] 3MMOBKH MPAaKTUYECKNU HE U3MEHWINCh, COOTBETCTBEHHO B OOLIUTAX ATON I'PYIIIbI
TpoorazmaTiueckuil pocT He ObLIT 3aBEPIIICH, U OHU HE TIepellId K 3Tany co3peBanus. Bmecre
C TeM CHW)XCHHE MHHHMMAJIbHBIX 3HAYCHHUU CBUAETENbCTBYET, 4TO BBHIOpaHHBIA mHTEepBay KII
NEHCTBUTENBHO COOTBETCTBYET TOYKE Iepexoda OT TpodoriasMaTHueckoro pocra K
CO3PEBAHUIO OOIHTOB (OT 3 K 4 CTaiuu 3PEIIOCTH).

DTO0 Takke KOCBEHHO MOJTBEPXKIaeT padouylo TUIOTE3y, O BOSHUKHOBEHUH OTKJIOHEHH
OT HOPMAJIBHOTO Pa3BUTUSl OOLMUTOB Ha 0ojee paHHMX JTanax. DKCTPANoOIUpys JaHHBIE O
MECTOIOJIOKEHUH  3apOJBIIIEBOIO IMYy3bIpbKa B OOIIMTaX OCETPOBBIX HAa paHHUX dTamax
TpOo(OIIa3MaTUYECKOTO POCTa U MMEIOLIUXCS 3HAYCHUAX PACCTOSIHUA siipa OT BEreTaTHBHOTO
MOJI0CA, MBI OMNPENENUIN, YTO B MpEArojaraeMblii MEepHoJl Hadaja HapylIeHUs pa3BUTHUS
¢usuueckuit ruamerp oountos coctasisit 0,9-1,2 Mm.

W3BecTHO, 4TO B Mpoliecce MPOX0KIEHUs 3Tana TpodoriazMaTHueckoro pocTa OOIUTOB
BBIJICJIAIOT JIB€ (pa3bl: BaKyosM3aluu (y OCETPOBBIX 0Opa30BaHUS KOPTUKAJIBHBIX TPaHysl Ha
nepudepur OOLMTA) W HEMOCPEICTBEHHOTO HAKOIUICHUSl mUTaTelnbHBIX BemecTB [1,2]. Taxke
U3BECTHO, YTO Ha 3THX 3Tamax OOLMT HAXOAUTCS B Pa3sHOM (U3UOJOTHUYECKOM COCTOSHUU H,
COOTBETCTBEHHO,  XapaKTepHU3YyeTCAd  pa3IMYHOM  YCTOMYMBOCTBIO K  BO3JICMCTBUIO
HEeOJIaronpusATHBIX (MOBPEXIAOINX) BHEIIHUX (pakTopoB [S]. Oouutsl BTOpOil (hazbl MeHee
YCTONYMBBI K TAKOMY BO3JIEHCTBHUIO, UTO TAKXKE OTpa)KaeTcs Ha 3XOorpammax.

CnenyeT OTMETHUTbH, YTO MPOLECC AETPAJALMU OXBATHIBAET HE BCE OOLMTHI B T'OHAJE.
TouyHoe 3HaueHHME [ONM HEOOPAaTUMO TOBPEXKACHHBIX OOIMTOB B TOHAJE OJHOM CaMKu
IPWXKNU3HEHHBIMM METOJIJaMU YCTAaHOBUTH HEBO3MOXKHO, HO B CPEIHEM, IO pe3ysbTaraM
HEPECTOBBIX KaMIIAHWW, MPOJYKTUBHOCTh TaKMX CaMOK, [0 CPaBHEHHMIO C CaMKaMu C
HOpPMaJIbHBIM TOHAIOTeHE30M, Obla Huxe Ha 40-60 %.

OcCHOBBIBasICh Ha JMYHOM OIBITE, MBI MPEAMNOJIOKUIN HAIHUYNE HECKOJBKUX (DaKTOPOB,
KOTOpbIe, MO HAlleMy MHEHHMIO, MOTYT OKa3blBaThb HEraTUBHOE BIMAHUE Kak Ha oOriee
(bu3NONIOruuecKoe COCTOSTHUE PbIO, TaK M HAa PENPOIYyKTUBHBIE Mpoliecchl B yacTHocTH. [locne
IpOBEICHUST HEOOXOAMMBIX HCCICIOBAHUN O3TH TPENNONOXKEHHUS TOATBEPAMINCH, U OBUIH
MPUHSITHI KOMIUIEKCHBIE MEPHI 110 YCTPAaHEHHUIO WJIM MUHUMU3ALUN BIUSHUS HEOIaronpUsTHBIX
(axTOpPOB Ha CO3PEBAIOIINX CAMOK.

B nepuon Bo3zaelicTBUA HEOIAronmpusATHBIX (PAKTOPOB COOTHOUIEHHE CaMOK C
HOpPMaJIbHBIM TOHAJOTeHEe30M, OOpaTuMOW W HEOOpaTUMON ACHHXPOHHOCTBIO COCTABMIIO
56:20:24 cootBercTBeHHO. Yepe3 nBa MecsIia MOCie YaCTHYHOTO YCTPAaHEHHUsS ITHX (DaKTOpoB
CUTYyalusl yJIy4lINIach, HO IOCIEACTBUS OKA3aJIUCh JTOJITOCPOYHBIMM, U IaXe uepe3 7 MECSLEB
Mocjie yCTpaHEHHWsS] BO3JEHCTBUSL MBI OTMEUAIM €IMHUYHBbIE CIy4yau MOJOOHBIX HapylIeHUH
TOHAJIOTEHE3A.
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BriBoabI

PenpoaykTtuBHas cucTemMa camMOK Ha 3Tare 3aBepiieHus mosioBoro nukma (koner II1
cTaauu 3penoctu U nepexoa k IV craaum) B yClIOBHSIX, HE COOTBETCTBYIOIIUX SKOJIOTUYECKUM
INPEANOYTEHUSAM BHJIA, XapaKTEPU3YETCs MOBBIIIEHHONM YYyBCTBUTEIBHOCTBIO K BO3JIEUCTBUIO
JOTIOTHUTEIBHBIX HEOIAronpusaTHEIX (AaKTOpOB. B pesynbrare Takoro BO3ACHCTBHS B TOHAIaX
MOBBIIIAETC ~ PUCK HEOOpaTUMBIX IIPOLIECCOB JlereHeparu OOLIUTOB Jramna
TpOo(OIIa3MaTUYECKOT0 POCTA, YTO MPOSBISIETCS B MOTEPE YaCThIO OOLMTOB CHOCOOHOCTH K
OBYJISILIUH.

Oornutel, nocturmme AeGUHUTHBHOTO pasMepa u umeromue 3HaueHue KII Oonee
0,31£0,02, ©MEIOT BBICOKYIO BEPOSITHOCTh YTPaThl CIIOCOOHOCTH K OBYJISIIUH.

3HaueHus MHAEKca mnojspu3auuu, npesbimaromme  0,30-0,32  ex., a Takxke
BapraleIbHOCTh MHJEKCA MOJIApU3aluu (pa3HHUIAa MEXIYy MHHHMAJIbHBIM M MaKCHUMAaJlbHBIM
3HAUEHUSAMU), ONM3Kas WK npesbimaronias 3uauenue 0,19 ef., CBUAETENbCTBYIOT O Mpolieccax
Jerpajaliiyi OOLUTOB, MPOUCXOIAIINX B IEPUOA TPo(DOoIIa3MaTHuecKOro pocTa.

IIpouecc nerpagannuy OOLMTOB CONPOBOXKIAETCS U3MEHEHUEM dXOI€HHOCTH SIULEKIIETOK,
YTO COOTBETCTBYIOIIUM 00pa30M O0TOOpakaeTcsl Ha AXOrpaMmax.

PeryispHoe ynbTpa3ByKOBOM CKPUHUHI DPENPOAYKTHMBHOM CHUCTEMBI CAMOK ITO3BOJISET
CBOEBPEMEHHO BBISIBUTh Hayajio nporecca nerpaganuu OOLIMTOB nepuoa
Tpodomnazmaruyeckoro pocra (III cragus 3penocth).
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PE3YJIBTATBI BUOTECTUPOBAHMUSA BbIAEJIEHHBIX HITAMMOBUKI/IHIE‘IHOI‘/'I
MHUKPO®JIOPHI BOJIBHBIX 1 YCJIOBHO-3J1OPOBbIX OCOBEH MOJIOAU
CTEPJISA AN

H.B. Mopy3u ', A.H. Muxaiinos ', I.B. Kaamuvixkoea ?, C.B. Cesacmees ', E.B. ITuuenko ',
E.A. Enuceesa '*, H.H. Pazokoe ', P.A. Onugpep >, O.A. Pvices’
"HoBocuOupckuii rocy1apcTBEHHBIH arpapHbIii YHHBEPCHTET,
Hosocubupck, Poccus, e-mail: irina.moruzi@yandex.ru
2000 «Muxomnpo», Hosocubupck, Poccus
3000 «AxBamapycy», HoBocubupck, Poccus, e-mail: Aquamarus.pro@gmail.com

AnHoTanus. [Tpou3BOACTBO HOBBIX OTEUECTBEHHBIX KOMOWKOPMOB CBSI3aHO C pPa3padOTKOM
HOBBIX YHHUKAJIbHBIX OHMOMpEnaparoB, MO3BOJISIOMINX yIYUYIIHTh UX MIEPEBAPUMOCTh, 00ECIICUNTh
BBICOKHUU KOpMOBOHW Ko3(duiment. PazpaboTka OMOIOTHYECKH aKTUBHBIX MPENapaToB JTOJDKHA
YUUTHIBATh BUJ PBIO, T.K. CTPYKTypa >KEITYJOYHO-KHIIEYHOTO TPAKTa pa3iudHa y PbIO pa3HbIX
cemeiictB. Ha psagy c oOmumu 171 BceX BHJIOB PhI0 MHKPOOpPraHM3MaMH B KHIIEYHHKAX
BCTpevaroTcs U Bopocnennpuunsie popmbl. Hamu 6pu1a nzydyena mukpogiaopa XKKT 3nopoBsix
U OOJIbHBIX TUMIAHHEH 0cOo0eil MoJioaM CTepisAu Tmpu BbipammBanud B Y3B. Beigenenst
BO3MOXHBIE MPOOMOTHUYECKHE INITaMMBbl cpenu Hux Enterococcus multdii. bbeino mpoBeneHo
OMOTECTHPOBAHUE YUCTOW OWMOKYIBTYPHI M TNpoBeAcHa €€ d(PPEeKTHBHOCTL €€ BO3ACHCTBUS Ha
IPUPOCT OMOMACCHI MOJIOAM CTEPIISIU B YCIOBHIX Y3B.

KualoueBble cjioBa: mpoOMOTHYECKHE TMpenaparbl, IITAMMBbI, CTEpPJsSAb, TI'€MaTOJIOIMYECKHe
MOKA3aTeIl KPOBH.

THE RESULTS OF BIOTESTING OF ISOLATED STRAINS OF INTESTINAL
MICROFLORA OF SICK AND CONDITIONALLY HEALTHY INDIVIDUALS OF
JUVENILE STERLET

LYV. Moruzi, A.I. Mikhailov, G.V. Kalmykova, S.V. Sevasteev, E.V. Pishchenko, E.A.
Eliseeva, N.N. Razokov, R.A. Olifer, O.A. Rysev

Summary. The production of new domestic compound feeds is associated with the development
of new unique biological products that improve their digestibility and ensure a high feed ratio.
The development of biologically active drugs should take into account the type of fish, because
the structure of the gastrointestinal tract is different in fish of different families. Along with the
microorganisms common to all fish species, water-specific forms are also found in the intestines.
We studied the microflora of the gastrointestinal tract of healthy and tympanic individuals of
juvenile sterlet when grown in the USV.

Keywords: probiotic drugs, strains, sterlet, hematological parameters of blood.

B mHacrosmiee Bpems Inepeln akBakyiapTypod Poccum crour 3amada IpoM3BOACTBA
BbICOKOA()(DEKTUBHBIX CTAPTOBBIX M MPOAYKIIMOHHBIX KOPMOB JUIsl HIMPOKOTO NMPUMEHEHHS B
IPOM3BOJICTBE PHIOBI B PA3IMYHBIX PBIOOBOJHBIX CHUCTeMax. Pa3BuUTHE KOPMOIPOW3BOACTBA
HEBO3MOXKHO 0€3 pa3pabOTKM HOBBIX BHIOCHEIU(DUUHBIX MHKPOOHATIBHBIX IMPENapaTos,
o0ecrevynBaroUX HE TOJIBKO 30POBBE PHIO, HO U JIYUIIyIO MepeBapuMoOCTh Kopma. M3BecTHO,
YTO 3apyOeKHBIE MPOU3BOJIUTEIHN B COCTaB KOPMa BBOJSAT LIEBIA PsJl OMOTOTHYECKH aKTUBHBIX
BEIIIECTB, YTO 00ECTICUNBACT BHICOKYIO YCBOSIEMOCTh KOMOMKOPMOB M IIPUPOCT MACCHI PHIO.

AHanu3 MUTEpPaTypPHBIX MCTOYHUKOB TOBOPHUT O TOM, YTO B II€TIOM (DH3UOIOTHS KPOBH
BOJIHBIX XKMBOTHBIX Ha ()OHE OPYTUX BHUJIOB, Pa3BOIAMMBIX YEJIOBEKOM, M3y4€HA HEAOCTAaTOYHO
riryooko. UTo KacaeTcss IMMYHHUTETA, TO 3TOT pa3en (PU3UOIOTUU KYJIbTUBUPYEMBIX BUIIOB PHIO
JIOJITOE BpeMsl ToJIpoOHO He u3ydaics [ 1, 2].
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Her oOmenpuusaThix (opMysn HOpPM KpOBH JUIsi OCHOBHBIX BHJOB Pa3BOJUMBIX pbIO,
MHOI'UC aBTOpPbI IMPUBOAAT B CBOUX pa60Tax COCTaB KpOBH €€ TICMATOJIOTMYCCKHC
XapaKTepUCTUKH, HO 4Yalle BCEro UX CBS3BIBAIOT C YCJIOBUSMH BBIpALIUBAHUS, WIH
C OCOOCHHOCTSIMU U3MEHEHUS (YHKIIMOHAIBHOTO COCTOSIHUS KPOBH OCETPOBBIX PpbIO MpH
MTOJIOBOM CO3PEBAaHUM B YCTAaHOBKAaX 3aMKHYTOTO BojocHaOxeHus [1,2,3]

Heabio padoThbl: HA OCHOBE U3YUCHUS KUIICYHOU MUKPODIOPHI KTy T0OUHO-KUIIIEYHOTO
TpakKTa MOJIOJIU CTEPJSAM METOJIaMHU MOCEBa HA CPelax BBISIBUTH BO3MOXKHBIE MPOOMOTHYECKUE
KYJBTYpBl M MPOBECTH anmpoOaluio MX BO3AEHCTBHS HA MPHUPOCT MACChl U T€MATOJIOrMYECKHe
MOKa3aTeJId MOJIOJW CTEPIIsiU, BhIpalluBaeMoil B ycinoBusax Y 3B.

MarepuaJj u MeTObl

Jns uccnenoBaHusi U pa3pabOTKU HOBBIX YHUKAJIbHBIX MPOOMOTHYECKHUX MPENapaToB
ObuTH  BBIIETEHBI Oaktepun u3 40 mpoO 3m0poBoi W OonbHOW Momomu crepisgu. Ha
UCKYCCTBEHHBIX THUTATEIbHBIX cpenax ObUTM TOJYYEHBl YHUCThIE KYJIbTYPbl MAaTOT€HHBIX H
HNOTEHIMATIBHBIX TPOOUOTUYECKHX IITAMMOB U3 JKEITYA04YHO-KHILIEYHOTO TPAKTa OCETPOB.

3arem Obula mpoBeAeHA WACHTU(HKAIMS BBIACICHHBIX OakTepuil C MCIOIb30BaHHEM
KYJBTYpabHO-MOP(OJIOTHUECKUX U MOJIEKYJISAPHBIX METOJOB Ul TOYHOTO ONPEACICHMS HX
pONOBOM ¥ BHUAOBOW NPUHAMICKHOCTH DBplIeneHHbIE KyIbTypbl IMPOLUIM OLEHKY Ha
IpPOOMOTUYECKHE XAapaKTEPUCTUKU IyTeM TECTHMPOBAHUWE HUX AHTUMHUKPOOHOM aKTHMBHOCTH
OPOTHB TAaTOT€HHBIX MHKPOOPTaHU3MOB, a Takke 1O (EepPMEHTATUBHON aKTHBHOCTH
(mpoTeonuTHYECKAs, aMIJIa3HAas, JIUTIa3Has).

W3 wusydeHHoro myna ObLTM BBIOpaHBI OakTepuw, OONANAONIUE TMMOTCHIIMAIOM JUIS
CO37aHusl TMPOOMOTHUKOB JUIs OCETPOBBIX PBIO, W pa3paboTaHbl MOJACIBbHBIC 00pa3Ibl
NOTEHIMAJBHBIX ~ MPOOMOTHYECKHX  IITAMMOB JUISL  IOCIEAYIOIIErOo TECTUPOBaHHUS B
aKBaKyJIbTYpe.

Jlnst OMOTECTHPOBAHMUS HAa OCETPOBBIX pbI0axX ObUIM MOATOTOBIEHBI MOJIEIBHBIE 00pa3Ibl
HITaMMa, BBIEICHHOTO M3 3JI0POBBIX 0cO0el crepisiau Enterococcus multdii n TecT-KyabTypa
Lactobacillus plantarum. lltammbl KynbTuBupoBanuck Ha MRS arape B Teuenue 48 yacoB npu
temneparype 37 °C. ITocne 3Toro GbITH IPUTOTOBIIEHHI Cycrien3uu ¢ TuTpoM 1,5x10° koe/mn s
Enterococcus multdii n 1,2x10° xoe/msn. IlonyueHHble CycreH3uM OBUIM TepefaHbl i
IPOBEIEHUS] OMOTECTUPOBAHNUS IIPU BhIPAILIMBAHUH MOJIOJU CTEPIIS AN B yciaoBusax ¥Y3B.

buotectupoBanue mramma Lactobacillus plantarum Ha MOIOIU CTEPISANA TMPOBOIMIOCH
C UCMOJIb30BAHUEM TpPEX TPYII CTEPIIAIU, CPOPMHUPOBAHHBIX MO MPUHIMITY aHAJIOIOB 110 Macce,
Kax1asi U3 KOTOpbIX coctosia u3 30 ocobeii. KoHTponbHas rpyrmna noixydaiga OCHOBHOW palvoH,
cocrosmuii U3 kopma «AxBamapyc» 50/15 (OP), ombir 1 — wucnons3oBasics kopm (OP) ¢
nobasnennem Enterococcus multdii, onbit 2 — xopm (OP) ¢ moGanenuem Lactobacillus
plantarum. IlpoBeaeHHBI MaTeMaTUYECKUI aHAIN3 MOATBEPANI, YTO XapaKTep paclpeeeHus
ocobeil Mo Macce B Trpylnmnax HOpPMaJjbHBIN (aHATU3, MPOBEACHHBI C MOMOIIBIO KPUTEPHS
[[TaBnupo-Yumnka mokasani, 4yTo 3Ha4eHue p-value He Hiwke 0,05).

P16 xopmunm komOukopmom OOO «AkBamapyc» BenudyuHa Kpynku 1,5 M. JlaHHBIHA
KOpM 00J1a/1aeT JA0CTaTOYHOW NMUTATEIbHOM LEHHOCTBIO A 00eCeueHuss HOPMaIbHOTO POCTa
MoJoau crepisau. BamoBast sHeprust kopma cocraBmia 20,07 Mmpxk/kr. CoctaB KOMOMKOpMA:
pbIOHAsE MyKa, IVIIOTEH MIIEHWYHBbIH, MIIEHUIa KOPMOBas, MyKa MSCOKOCTHAs, JKUpP PHIOUH,
U30JIAT COEBOro OenKa, Macio TOJCOJHEYHOE, raMMapyc, aMUHOKHCIOTHL, Jleapra ¢uac
MIPEMUKC, TOBSHKHI TeMOTJIOONH B MOPOIIKE, cyXas Iia3Ma KPoBH, COJIb, MOHOKanbuidocdar,
nedropupoBaHHbIi GocdaT, cona, KoMIuieke pepMeHToB, BUTaMuH C.

KomOukopM, HCIONB3yeMbIi B JAHHOM HCCIIEOBAaHUM, SBIISIETCS IOJHOLEHHBIM U
XOpOoIIO cOalaHCUPOBAaHHBIM, € cojaep)kaHueMm okojio 10% Myku ramMmapyca B €ro COCTaBe.
[IpenBapuTenbHbIe MCHBITAHHUS TOKAa3ald, YTO KOPMOBOW KodddummeHt coctaBiser 1,1 kr
KOpMa Ha KI' IPUPOCTa MacChl NIPU BBIPALMBAHUU MOJIOAM CTEPISAM B ycioBuax ¥Y3B. /lanuslit
KOMOUKOpPM ObUI IPUMEHEH AJI1 KOPMJIEHUS MOJIOIM CTEPJIAIH B ITpoLiecce OMOTECTUPOBAHMSL.
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KpoBb Opanu U3 XBOCTOBOr0O TeMajibHOr0 KaHalla IIIPUIIEM B BaKyyMHbIE IIPOOHPKH C
remapuHoM. V3yueHue reMaroNornueckue rmokasareieil KpoBU MPOBOAMIN MO OOIICTPUHSATHIM
METOJUKAM  OMNpeNessUIM:  KOHIEHTPALMI0 TIeMOIVIOOMHA, OJPUTPOLUTOB,  JIEHKOIUTOB,
JelKouTapHyto popmymy [2].

Nnentudukanuro GOpMEHHBIX 3JIEMEHTOB KPOBH MpOBOAMIM 1O Kiaccudukanuu T.H.
WeanoBoit, yum. no Ilponuna I. HU. [2]. OOpaboTKa HMCXOIHBIX MAHHBIX IMPOBOJIUIACH C
HCIIOJIb30BaHUEM SI3bIKa CTATHCTUYECKOTO MPOrpaMMUPOBAHUSI Cpebl aHan3a AJaHHbIX RStudio
(1.2.5033).

Pe3yabTaTsl U MX 00Cy:KIeHUE
N3yuenne BIUSHUS IITAMMOB MUKPOOPTAaHHU3MOB, BBIJICICHHBIX W3 OpraHU3Ma 3JI0POBBIX
U OONBHBIX PBIO, SBISIOMMXCA BO3MOXHBIMH MPETEHACHTAMH Ha pOJb MPOOHMOTHYECKUX
KYJIbTYp, OBLJIO MPOBEJICHO B 3-X OIMBITHBIX TPyIITaXx.

Ta6mmma 1. CpegHecyTOYHBIN MPUPOCT MACCHI (T) B TPYITIAxX 3a MEePUoJ1 HAOII0IeHUN

Macca, T
Jlara *KonTpons (OP) ?OH;:LTEI) OmeiT 2 (OP+L)
HavanwpHas macca, T 16,33+0,51 16,29+0,50 16,47+0,63
Macca monoam, r:
10 cyTox 27,30+0,66 24,59+1,01 25,28+0,67
20 cyTOK 43,23+1,53 38,30+1,82 39,21+1,08
30 cyTok 60,76+2,04 53,19+2,25 55,37+1,50
40 cyTok 78,57+3,30 71,64+3,19 73,56+2,60
50 cyTok 98,08+3,17 91,12+3,77 95,11+2,80
60 cyTok 115,12+3,78 109,79+4,47 110,91+3,58

*[Ipumeuanue: OP-ocHoBHOU parnoH, OP+E - ocHoBHOM panmon+ Enterococcus multdii,
OP+ Lactobacillus plantarum.

HavanpHas macca Monoau B rpynmnax Jjexana B npeaenax 16,29 — 16,33 r. B
KOHTPOJIBHOM TpyHIe MOJIOAb CTepisaAu Tofydana KopM Oe3 J00aBieHHs H3ydaeMbIX
MUKpPOOPTraHu3MOB. HOpMBI KOPMIICHHSI PACCUMUTHIBAIMA E€XKEICKAIHO MO TMPHUBECY HCXOIS M3
pexkoMeHaauui mpousBoauTeNs.  PpibaM ombITHBIX Tpymnn B KomOukopMm BBommwin 10%
CYCIIEH3WH OT MacChl KOPMa BO3MOXKHBIX MPOOMOTUYECKUX MTaMMOB. ['pynme onbiT 1 BBOAMIN
Enterococcus multdii ¢ Tutpom 1,5x10° koe/mn, epynne onsit 2 — Lactobacillus plantarum 2336,
it mramma 162 St. ¢ Tutpom 1,2x10° koe/mi.

[Ipupoct Maccel B rpymnmax OblT HEPaBHOMEPHBIM, MPH 3TOM pbIObI B KOHTPOJHHOM
rpymIe Ha MPOTSHKEHUU BCEro SKCIEPUMEHTa MMeNn Oosiee BBICOKYIO CPEIHIOI Maccy Tena.
Cpennsst Mmacca pbi6 HaunHas ¢ 40 CyTOK BbIpallliBaHUs B TPyMIax, MoJydaBmux Enterococcus
multdii ¢ tatpom 1,5x109 koe/mn Oblma HUXKE, YeM B TpyMIe, MOIy4aBIIEH C KOpPMOM
Lactobacillus plantarum 2336 nns mrtamma 162 St. ¢ Tutpom 1,2x10° xoe/mn (tabauma 1).
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OTHOCUTEBHBI IPUPOCT MACCHI TEJNA,TI
S

B KoHTponb MonbiT 1 (OP+E) monbiT 2 (OP+L)

Puc. OTHOCUTENBHBIN NPUPOCT Macchl B %o

M3yueHne OTHOCHUTENBHOTO MPUPOCTa MAacCChl 3a MEpUOJl HAOJIOACHHMH MOKa3ajo, YTO
BBE/ICHHE MITAMMOB MHUKPOOPTaHM3MOB IPUBOJHUT K HEKOTOPOMY MOBBIIICHHUIO OTHOCHTEIEHON
CKOPOCTH POCTa PBIO B OIBITHBIX Tpynmnax (pucyHok). OTMmedaeTcst XapaKTepHOE CHIDKEHHE
CKOPOCTH HPUPOCTa MAcChl 10 MEpEe yBEIWYEHHUS BO3pacTa HabmromaemMoe y Mojoau poio. Ilpu
3TOM CHMYKAETCSl PUPOCT PBIO B KOHTPOJIBHOU TPYIIIE, U YBEIMYUBACTCS B ONBITHBIX (ONBIT 1 Ha
6,35% u B ombIT 2 — 3,45%).

Tabmmia 2. BepkuBaeMOCTh B Tpynmnax HaOJII0ICHHS

[Tokazarenun Kontpomas (OP) OmmpiT 1 (OP+E) OmmpiT 2 (OP+L)
OO0111€e€e KOIUYECTBO, IIIT. 30 30 30
BrepxuBaeMoCTh:
JK3. 29 30 29
% 95,7 96,7 100

BrepkuBaemocThs coctaBuiia rpymine, nonydasiueid Enterococcus multdii - 96,7%, rpymnme
KOHTpOJIs - 95,7%, a B rpynnie ¢ Lactobacillus plantarum 2336 - 100%(Tabmumna. 9).

N3yuenne ocoOEHHOCTEH CTPYKTYpbl KpacHOM W O€oil KpPOBH y MOJIOJU CTEPIIsan
[I0Ka3aJl0, YTO MPH BhIPAIIMBAHUU TPYIII, MOJTYYaBIIMX BO3MOXHBIE TPOOMOTHUECKUE ITAMMBI
MHKPOOPTaHHU3MOB, KOJIMYECTBO TeMOIIOOMHA B KpoBU phIO B onbiTHOU Tpynme 1(OP+E) 6p110
Ha 6,75 % BbIlle, 4YeM B KOHTPOJE, HO HWXKE, YEM B TIpYIIE, IOJydyaBUIEH C KOPMOM
Lactobacillus plantarum (OP+L) 2336 nHa 6,53% (tabmuua 3). KonuuecTBO 3pUTPOLMTOB,
10%/MKn 6BUIO BbIIE B KOHTPONBLHOH Tpymme, npu 3ToM B onbite (OP+L) ormeueno naubonee
HU3KOE COZIep)KaHNe IPUTPOLIUTOB.

KonuuecTso neiikonutos paBHoe 19,6+0,49%10%/Mx1 HanGombliee y pi6 B KOHTPOJILHOI
rpymnme, a y ocobeit rpynmne onsit 1 (OP+E), monyuaBieit Enterococcus multdi nx KoIn4ecTBO
OBUIO HAaMMEHBIIMM M cocTaBianol7,08+0,34 *10%/mxm. [Ipu wu3yYyeHUH CTPYKTYpPHI
aekouTapHor (GopMmynbl pel0 M3 ombiTa | BBIABICHO, YTO B JAaHHOW rpynme Oosblie
JEHKOLIUTOB HEUTPOPWIBHOM TPUPOILI  (F0IMHO(HUIOB, MAaJOYKOSACPHBIE HEUTPODUIIHI,
CerMEHTOSIEPHBIC HEUTPO(DUIIBI), UeM B KOHTPOJIE U ONBITE 2, YTO 10 MHEHHIO PsJa aBTOPOB
ABJIIETCS. UMMYHHBIM OTBETOM Ha HEKOTOpBIE TPYIIbI MUKPOOPTraHM3MOB WM BocmayieHue [1,
4]. DTOT moKazaTenb TaK K€ M3MEHSAETCS Yy PO B CTOPOHY YBEIMUYCHHS NpPU TEpexone H3
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MIPECHOM BOJIBI B COJIEHYIO [S5]. MicXos U3 Halllero pe3yiabTara MOKHO TOBOPUTH, YTO UMMYHHBIN
OTBET Ha BBEJICHUE B KOpM Enterococcus multdi 6onbiue, yem Ha Lactobacillus plantarum.

Tab6muma 3. ['eMaTonorndeckue moka3aTeay MOJOIN CTEPIIS AN

CpenHee 3a nepuon HaOIIONCHUN
[Tokazarenu KOHTPOJIb onI 1 onbIT 2 JlaHHbBIE IpYyTHX
(OP+E) (OP+L) aBTOPOB
M +m M +m M +m
I'emorio6uH, /% 35,52 | £1,12 | 37,66 | £0,38| 40,12 | £1,24 11[4;5]
31’?3%’/‘;‘;“’1’ 0,181 | £0,0,1| 0,15 | +0,01| 0,10 | 0,01 2”1223[[61]]’
Jeiixormtsl, 10°/ Mk | 19,6 | £0,49 | 17,08 | £0,34| 18,32| +0,58 21,8 [4];
JleiixorutapHas popmyna, %:
JIumbouTHL: 68,94 | +1,49 | 67,66 | £0,75| 72,32| +0,32 32,8-71,3[8]
MuenobnacThl 4,48 +0,54| 4,54 | £0,08| 4,58 | +0,23
MOHOITUTBI 4,48 +0,95| 3,38 | +0,18| 3,34 | +0,16 5,2-12,0[8]
D03uHODUITBI 6,72 +1,9 | 9,24 | £0,76| 6,36 | +0,11 3.1-12,8[8]
Hanouxosnepreie | 5 4o | g4 | 620 |20,14| 8,14 | 20,17 8,5-12,8[8]
HerTpoduibl
CermeHTosiAEpHBIE
T 3,00 | £0,21| 3,48 |+0,25| 1,08 | 0,16 1.8-2.5[8: 7:4]
MuenonuTs 1,08 +0,16 | 0,98 |=+0,18| 1,14 | +0,13 1,35[8]
[TpomuenonuTel 1,94 +0,18 1,8 | +0,15| 0,8 | +0,15
MeTaMHuEeI0INTE 1,28 +0,25| 1,46 |+0,21| 1,22 | 0,15
Bcero:
HEUTPOPHUIBHBIX 17,18 18,92 15,52
hopm
MuenonuToB 43 4.2 3,12

3akiloueHue

Takum 00pa3om, OMOTECTHpPOBAHME TOKa3aylo, uTo Enterococcus multdii BbI3BIBAIU Y
MOJIOJM CTEpJIAIN MOBBIIMIEHUE MPUPOCTa MAacChl B CPaBHEHHWU C KOHTposieM Ha 7,35%, a B
CpaBHEHMHM C o0co0smu, nonydaBwumu Lactobacillus plantarum na 3,89%. Ilpu onenke
reMaTOoJIOTHYECKOro Mpoduis MoKa3aHo, YTO NMpUMEHeHHue Enterococcus multdii BbI3bIBaeT y
MOJIOJIM OCEeTpa Oosee CUIBbHBIH HMMMYHHBIH OTBeT. B neitkonurapHoil dopmyne KpoBU
Ha0JII01aeTCsl MOBBIIICHHOE KOJIMYECTBO MOJIOABIX (hOpM TUM(OIIMTOB HEUTPOPHIEHON TPYIIIIHL,
YTO MOXET OBITh MMMYHHBIM OTBETOM Ha HEKOTOpbIE TPYIIbl MHUKPOOPraHU3MOB WM
U3MEHEHHE YCIOBUH COAEpIKaHusl.
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CE30HHAS JMHAMHUKA XUMHAYECKOT'O COCTABA BOJIbl PEKM MEIIIH

JI.B. Hosuxoea, H.10. Cmenanosa
Kazanckuii (IIpuBomkckuit) penepanbhblii yausepcuret, Kasanb, Poccuiickas denepanus,
ludmila.novikova@kpfu.ru

AnHoTanus. BeinonHeHa orieHKa coqepkanust pactBopeHHbIX ¢opm metaiwioB (Al, Cd, Co, Cr,
Cu, Fe, Mn, Mo, Ni, Pb, Sr, Zn), Mmblbsika, XJOPUAOB U Cylb(}aroB B Boje peku Memu
Peciyommmkn Tarapcran. OTMeueHO, YTO B OCCHHUH TMEpUOA CoOJepKaHUE OOJIBIIMHCTBA
METAJIJIOB CHIKAETCS B HECKOJIBKO pa3 MO CPaBHEHHIO C pPe3yJabTaTaMH, IMOTYYCHHBIMU B XOJI€
BECCHHEH dKceauInu. B ce30H oceHHel MeKeHHM HaOII0aeTCsl POCT COAEPKaHUS CTPOHIIMS U
cynbdaroB. Takue moOKa3aTenn Kak COAEp)KaHUE XJIOPUIOB, KobOaidbra M MonuOaeHa He
MOJIBEPKEHbI CE30HHBIM KolieOaHusIM. BepxHee TeueHHE PEKH OTIMYAETCS OT HIXKHErO BHE
3aBUCHMOCTH OT CE30HA MOBBIMIEHHBIM COICP)KaHHEM MOJIUOACHA U CTPOHITHS.

KutoueBble cjioBa: NMOBEPXHOCTHBIE BOJbI, METabl, Mela, HKOJIOTMYECKUH MOHUTOPHHT,
Pecny6nuka TarapcraH.

SEASONAL DYNAMICS OF THE WATER CHEMICAL COMPOSITION OF MESHA
RIVER
L.V. Novikova, N.Yu. Stepanova
Summary. This study analyzed the concentrations of dissolved metals (Al, Cd, Co, Cr, Cu, Fe,
Mn, Mo, Ni, Pb, Sr, Zn), arsenic, chlorides and sulfates in the water of the Mesha River in the

Republic of Tatarstan. In the autumn period the content of most metals decreases several times
compared to the results obtained during the spring expedition are shown. Results showed that
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during the autumn low-water season an in the content of strontium and sulfates increased.
Indicators as the chlorides, content of cobalt and molybdenum are not subjected to seasonal
fluctuations. It was found that the upper reaches of the river differ from the lower reaches of the
river, regardless of the season, by an highest concentration of molybdenum and strontium.
Keywords: waters, metals, Mesha, environmental monitoring, Republic of Tatarstan.

Pexun BakHelIIMe COCTaBIAIONINE MPUPOJHBIX SKOCHCTEM, UCIIBITHIBAIOIINE HETAaTUBHOE
BIUSHUE OT AHTPOIOIE€HHOM JESITeNIbHOCTH Kak MpsMO, TaK W KOCBEHHO, B pe3yJbTare
TpaHc@opMalli OTJENbHBIX KOMIIOHEHTOB MPUPOIHOM cpeibl (IOYBBI, PACTUTEIHHOCTH).
OueHka COCTOSHHMSI BOJHBIX 3KOCHUCTEM IO3BOJSIET CBOEBPEMEHHO BBISIBIISATb HETATUBHbBIC
WU3MEHEHUS U PEATN30BBIBATh MEPOIIPUATHS 110 UX KYIMPOBAHHUIO.

Pexa Mema — npaBsiii nputok peku Kamsl, Bnagaer B Kamckuii 3anuB KyiObimeBckoro
Bogoxpanwiuiia. [Tnomanas BomocObopa cocrasnser 4,18 Thic. KM, rycrora peunou ceru 0,35
kM/kM?. [0 THAPOXMMHYECKOMY PEXHMMY BOJA OTHOCHTCS K THAPOKAPOOHATHO-KATBIHEBOMY
TUITYy ¢ MaJIOW MUHepalin3anuei B MexkeHb. [lutanue npenmyniectBeHHO cHerosoe (110 70%) [6].
Tepputopusi 0OacceiiHa peKH aKTUBHO HCIIONB3YeTCS B  CEIIbCKOXO3SHUCTBEHHBIX U
PEKpEaMOHHBIX LIEIISX.

IIo manneiM ['OCynmapCTBEHHBIX [OKJIAZOB KayeCcTBO B peke Merie mo IokasaTento
YKH3B B 2022 roay cooTBEeTCTBOBANIO Kiaccy 30 «o4eHb 3arps3HeHHas» [4], B 2023 rogy — 4a
«rpszHas» [3]. B 2023 rogy nabmonatotcsi cpenneroaosslie npesbimenus [1IK B v, Y35k 1o
nony ammonus (1,1 ITJAK) u xenesy (1,1 IIJIK). B n.n. Kapagynu nepeuens mokasarenei co
cpenHerofoBoi KoHIeHTpamuei, npespimatomieit 1T1JIK 6onpme: xenezo (2,7 I[MAK), Hukensb
(1,5 TIAK), mapranern (1,3 TTJK), meas (1,1 TTJIK).

esan ucciaenoBanms: OLNEHKA COCTOSHUS BOABI peKM MENM B CE30HHOM aCIEKTE.

MarepuaJjbl 1 METOABI

Bo Bpewms skcriemMIoHHBIX paboT B Mae u ceHTs0pe 2024 roga mo TEYCHHUIO PEeKH OBLITN
0TOOpaHbl 00paslbl MOBEPXHOCTHBIX BOJ B 21 Touke (pUCYHOK 1) Al KOJMMYECTBEHHOTO
XUMHYECKOT0 aHAJIN3a.

B Bome ompemensuin pH, MuHepanusauuio, coxepxkanue HedrenpoaykroB (ITHJ[ @
14.1:2:4.273-2012, [11]), xmopuast (ITHZ @ 14.1:2:3.96-97, [9]), cymbdarer (ITHA D
14.1:2.159-2000, [8]). Mus ompeneneHUs METALIOB MNPOOBI BOJL (UIBTPOBAINA UEpe3
MeMOpaHHBI PUIBTP B OAHOPA30BBIC MPOOUPKH 00beMOM 50 MII U3 TIOJMMEPHOTO MaTepHaia.
Jlis  KoHcepBalMM J00ABISIIM  KOHIICHTPUPOBAHHYIO a30THYIO KHcIOTy. OmnpeneneHue
KoHIIeHTpanui 3memMeHToB (Al, As, Co, Cd, Cu, Cr, Fe, Mn, Mo, Ni, Pb, Sr, Zn) B npo6ax BoabI
BeITIOJTHsIOCh o metoauke ITHJ[ @ 14.1:2:4.135-98 [10] ¢ ucnonap30BaHHEM ONTHYECKOTO
SMHCCUOHHOTO CIEKTpOMETpa C HWHAYKTUBHO-cBsizaHHOM muazmoii ICPE 9000. KauectBo
aHaim3a 00ecnevYMBalioCh TPeMsl TapauleIbHBIMH  ONPEACTCHUSMH U KaIUOPOBKOMH
CHEKTPOMETDA.

Pe3yabTarsl M UX 00Cy:KIeHHE

pH usmensiercs B BeceHnuit nepuoa ot 7,6 a0 9,5, a B oceHHuii nepuoj ot 8,2 10 8,6
enuuuil. CpenHsis Temieparypa BoJibl B peke Meiie coctaBuiia B BeceHHui nepuon 11,7+0,6°C,
B ocerHwmit mepuon — 16,0+0,4°C (tabauma 1). Munepanu3aiys OT BECEHHET0 MOJIOBOIbS OJMKe
K OCEHHEW MEXEHU yBelauuuBaercs npumepHo B 1,4 paza ¢ 504,9+40,32 no 715,48+19,86
MKC/cM. JlaHHBIE U3MEHEHHUS 00yCIOBIIEHBI IPEUMYIIIECTBEHHO COKPAIIEHUEM CTOKA B OCEHHUM
HEepUOS.

Copmep:xanue XJIOpUAOB, KoOambTa MW MOJNMOAEHA OCTaeTCsl HEU3MEHHBIM BHE
3aBUCHUMOCTH OT CE€30Ha, YTO MOJATBEpXKAAaeTcss paccuuTaHHbIM U kputepuem MaHHa-YUTHH,
ONPOBEPrarouieM TUMOTE3y O HAJIWYUU PATHUUUA MexXIy ce3oHamu. CpelHee cojaepiaHue
XJIOPUIOB 3a paccMaTpuBaeMblii iepuoa coctaBmiio 14,06+0,35 mr/i1, 4To HUKE YCTaHOBIIEHHBIX
HopmatuBoB [1JIK. Coneprxanue MonubaeHa MpUMEpHO B 4 pasa BbIIIE HOPMAaTHBA U COCTABIISIET
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3,87+0,15MKr/71, 9TO BO3MOXHO OOYCJOBJICHO BBIXOJIOM TOJIed MOJIMOJEHA, CBOMCTBEHHBIX
Bocrouno-EBponeiickoii reoxummuueckoi mnpoBuHumu [15]. Jlns kobanbra CBOHCTBEHHO
OTHOCHUTEJIBHO PAaBHOMEPHOE pacIpeeiieHUe M0 CE30HaM, HO U3MEHEHHE B IIUPOKUX Ipesenax
1o TeueHuto pexu — ot 0 1o 28,8 MKr/1 npu cpenHem conepxanuu 18,52+1,42 Mkr/m.

i

1o NereHpa
| s Touku oropa npo6
3 Baccefin pex Mewa -

Puc. 1. Mecta ot6opa mpo6

Co CcHIKEHHEM MOBEPXHOCTHOTO CTOKAa C BOJOCOOpa YMEHBINAETCS U COJCpIKaHUE
OOJIBIIMHCTBA 3JEMEHTOB B BOJE, MHOTHME M3 KOTOPBIX BBIIIETAYUBAIOTCS M3 KapOOHATHBIX
OCaZIOYHBIX TOPOJ|, SBISIOMIMXCS OCHOBOM T€O0JIOTMYECKOro CTpoeHus OacceiiHa Memn,
HampuMmep, IUHK W Melb. Takke B NEpUOJ TOJOBOIbS YCHIMBAETCS TPAHCIOPT MHOTHX
OpPTaHMYECKHUX BEIIECTB, C KOTOPBIMH METAIIBI O0pa3yrT KOMIUIEKCHL. I[lpuuem cremneHb
CBSI3bIBAHUS 3aBUCUT OT Ce€30HA. Meab MOMHMO TOTO, YTO 00pa3yeT MpPOYHbIE KOMIUIEKCHI C
OpPTaHMYECKUMH BEIECTBAMH, BXOJUT B COCTAB Psijia MECTULIUIOB M ()YHTUIIUIOB, YTO BEPOSTHO
MPUBOAUT K BBICOKOW KOHIIGHTpAllMd B BECEHHHM mepuon 25,7+1,9 mr/nm — B 7 pa3 BbllIe MO
CpPaBHEHHIO ¢ OCeHHHM oTOopom 3,7+0,5 mr/n. Hecmorps Ha To, uto IIJIK conmepkanus menu
MPEBBIIIEHA, Mbl HE MOXEM TOBOPUTH O TOKCHUYHOCTH W 3arpsisHEHHOCTH Boj, Tak kak I[TJK
YCTaHOBJICH JUIsi HanOojee TOKCHYHBIX CBOOOIHBIX MOHOB MEIH, a B BOJE MEIb CBS3aHA B
opraHuyeckue Komruiekchl [14]. XapakTtep CE€30HHOM HW3MEHUYHMBOCTH PACTBOPEHHBIX (HopM
[IMHKA B peKax pa3HOOOpa3eH, B OCCHHHI MEPHUO] €ro COJEpKaHue HE MPEBBIIIACT KIAPKOBBIX
3HAQYCHWH © cocTaBisger B cpemHem 16,0+4,3 wmkr/m, B BeceHHuid — 39,4+2,1 MKr/im.
MurpaimoHHas ClIoCOOHOCTh HUKETISI 3aBUCUT OT COJIEP>KaHUsI OPTAaHMUYECKUX BEIIECTB, KOTOPBIC
B CBOIO OYepeb 3aBUCHMBbI OT pH, 4TO NMpu HEKOTOPHIX YCIOBHUSX MOXKET MPHUBOJIUTH K
0o0pa3oBaHUIO0 HEPACTBOPUMBIX coeawHeHuil [7]. CpemaHee comepkaHHE€ B BECCHHHM IMEPUOJ
cocrapmsieT 29,6+1,8 Mkr/n, B oceHHuit nepuoa B 7,5 pa3 Hmwke — 3,9+0,3 mkr/n. Habmromaercs
CXOJIHO€ U3MEHEHHE KOHUEHTpaIuil [IMHKA, M1 U HUKENS M0 TEYEHHUIO PEKH, UYTO, BEPOATHEE
BCEro, CBA3aHO C OJMHAKOBBIM HCTOYHHUKOM IIOCTYIUIEHMSI — LHMHK M MeAb CUHUTAIOTCA
UHAUKaTOpaMH Cxuranus sxkuakoro tommsa [2]. Koaddumument koppemsuun Crnmpmena (p
<0,05) B Becennuit mepuoy mis napel Zn — Cu cocrasmsier 0,75; mist mapel Zn — Ni 0,64; B
oceHHuM nepuon s napel Zn — Cu 0,87.

KoHneHTpanust MbIbsika B BOJIaX U3MEHSAETCA B MHUPOKUX npenenax ot 0 mo 44,9 mxr/n
U HE MPEBBINIACT YCTAHOBICHHBIX HOPMATUBOB 50 MKr/i. BeposTHBINA MOCTABIIMK MBIIIbSIKA B
MOBEPXHOCTHBIE BOJIbI — HEPAIIMOHATIBHOE HUCIOJIb30BAHNE MBIIIBIK-COAEPKAIIUX MECTUIIUIOB U
repOUIUIOB B CEIHCKOM X03stiicTBe [12]. MBIMIBSIK MOXKET aJIcOpOMPOBATHCS OKCHUIIAMU XKee3a,
aTIOMUHUS U Mapranua [12].
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Tabnuna 1. Pe3ynpTaThl aHaMM3a MOBEPXHOCTHBIX BOJI

MK Knapkooe Ceson
[TokazaTenu 3HA4YCHHUE
(5] Becha Ocenb
oc 11,7+0.6 16,0+£0.4
73-155 14,0216
. 8,5+0,1 8.4+0,03
p 7,6 -9.,5 8,2—8,6
N e 504,9+40.3 715,5+19.9
unepanusamus, MkC/em 316 - 647 534 - 861
14,6+0.5 13,6+0.5
Xnopuabl, Mr/a 300 10.6 — 19,1 9.9-213
85,7£10,5 127,7£13.3
Cynbdatsl, mr/n 300 0—181.6 24,1 -258,1
0,54+0,16 0.23+0,03
Hedrenpoaykrhl, Mr/i 0,05 02-23 0,08 — 0.6
31,3£2.0 12,7+1,5
Al mKr/n 40 >0 16,8 — 46,7 0-24.6
19,6+2.4 3,2+0.7
As, MKT/1 50 2 0—44.9 0-10,8
Cd, Mxr/n 5 0,2 Hio! Hro
17,6+1,8 19.4+2.2
Co, MKI/11 10 0,3 0-27,6 0—28,8
0,7+0.1 0,3+0,04
Cr, MK/ 20 ! 03-2.1 0-0,5
25,7£1.9 3,7+0.5
Cu, Mxr/n . / 11,0 43,9 0-9.7
121,944,1 44.6+4.1
Fe, MK/ 100 75.9— 150,0 21,2 - 106,0
94.2+4.5 37.242.9
Mn, MKI/1 10 10 39,6 — 1283 19,6 — 75,0
3,7+0,2 4.0+0.2
Mo, Mkr/n ! ! 2,2-5,1 2,5-59
. 29.,6+1,8 3.94+0,3
Ni, Mkr/n 10 2 11,9458 2,6-9,7
Pb, mkr/n 6 1 Hno Hrio
870,24+59.2 1327,1+106,1
St, MKT/T 400 80 379,0— 13070 | 6392-2187.2
39.4+2.1 16,0+4.3
7Zn, MKI/1 10 20 17,0 — 55,7 1,3-81,5

Ipumeuanue: ' Husxe nopora o0HapyxeHus

I1o cpaBHEHUIO C BECEHHUM IIEPUOJAOM KOHILICHTPALUK AIFOMUHUN U MapraHel K OCCHHEN
MEXEHHU CHIDKAroTCsA B 2,5 pasa mo 12,7+1,5 u 37,2+£2,9 MKr/n cooTBeTCTBEHHO. Mapraserl, B
OTJINYME OT APYIMX METaUIOB, MEHEE BCEro CBS3bIBACTCS B KOMILJIEKCHI M €ro COAEp>KaHUE
3a4acTyr0 00YCJIOBJIICHO COOTHOIIEHUEM MOBEPXHOCTHOTO M mo3eMHOro croka [13]. Ce3oHHBIC
W3MEHEHHUS jKelle3a OOYCIIOBJIICHBI BapUAIlUSMU TUIPOJIOTHYECKOTO peXrMa U K OCCHHEU
MEXEHU HaOJII0IaeTCsl CHIKEHUE colepikaHus keneza 10 44,6+4,1 mMkr/ia, yTto mpuMepHo B 3
pa3a HUKE BECEHHUX 3HAYEHUM.
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HedTenponykTsl mnomnagaroT NPEeHMYIIECTBEHHO B IIOBEPXHOCTHBIE BOJbl B HEPUOJ
BECEHHETO IOJIOBOIbsI, KOTAAa CTOK (hopMupyercs Ha Bcex reoMop@oJOorHuecKux ypoBHsX [1].
Konnenrpanus HegTenpoaykToB B BeceHHUH mepuon coctasiser 0,54+0,16 mr/m, uto BbImIe
KOHIIEHTPAllUU B OCEHHUI NIEpUOJ [TOYTH B 2 pasa.

Ilo cpaBHEHHIO C BECEHHUM IEPHOJOM OCEHBIO HaOJIOJAeTCs POCT COJEpIKAHUSA
cynb(aroB U CTpoHLUs npuMepHo B 1,5 pasza ¢ 85,7+10,5 no 127,7+13,3 mr/n ¢ 870,2+59,2 no
1327,1£106,1 MKr/m ais KakI0TO U3 MOKa3aTele COOTBETCTBEHHO. YBEIMYCHHUE COJCPKAHUS
CTPOHLIUSA U CYNIb()aTOB MOXKET ObITh OOYCIOBICHO MPUMEHEHUEM YIOOpEHUI 1 METMOPAHTOB B
CEJIBCKOM XO3SMCTBE.

ITo 3HaUYeHUsAM YCPEAHEHHBIX KOHIICHTpAUN METaIbl U As 00pa3yroT CIEeIYIOUNH psil
yOBIBaHMS:

Becnoii: Sr> Fe> Mn> Zn> Al> Ni> Cu> As> Co> Se> Mo> Cr> Cd-Pb

Ocenbto: Sr> Fe> Mn> Co> Zn> Al> Se> Mo> Ni> Cu> As> Cr> Cd-Pb

HocrosepHoe pasnuuue no U kpurepuro MaHHa-YUTHU MEXAY BEPXHUM TEYCHHEM U
CpemHHM HaOJI0/IaeTCss BECHOM MO TaKOMy IMokazarento kak monuoaeH (p=0,02), comepxanue
KOTOPOT'O M B BECEHHUH, U B OCEHHUI MEPHUO/ yBETUUNBACTCS B CPEIHEM TeueHUH (Tabnuua 2).

Tabnuna 2. Mi3MeHeHue nokaszaresnei mo TeUeHUI0 PEKU

BecHa Ocenb
IToxazaremu | BepxoBw | Cpennee Verse Bepxoss | Cpennee Verse
e TCUCHHE e TCUCHHE
t°C 14,4+0,2 | 10,1+1,3 | 10,0+0,5 | 15,4+0,4 | 15,840,3 | 16,9+0,9
pH 8,6+0,04 | 8,3+0,1 | 8,4+0,3 | 8,4+0,04 | 8,5+0,04 | 8,4+0,1
if/ipm’l’ 14,5+0,9 | 15,040,8 | 14,3+0,5 | 12,8+0,5 | 12,840,4 | 15,2412
Cynbdartsl, 64,3+18, | 97,818, 99.8+16,1 85,1£16, | 119,4+15 | 183,519,
MI/JT 4 8 0 ,9 5
Hedrenpony 0.7140,3 0,28+0,0 0.3640,05 0,17+0,0 | 0,28+0,0 0.240,03
KTbI 4 2 8
Al MKr/n 32,0+3,4 | 26,9422 | 34,344,1 | 11,4+2,7 | 10,842,6 | 15,9+2.,6
As MKr/n 24,1443 | 18,0+5,1 | 15,943,1 | 4,8+1,3 | 1,6+1,1 2,7+0,9
Co MKr/71 14,2+3,3 | 18,0+3,9 | 21,1+1,9 | 23,2+1,0 | 25,7+1,1 | 9,8+4,7
Cr MKr/n 0,9+0,2 | 0,6+0,1 | 0,8+0,1 | 0,4+0,1 | 0,3£0,1 0,240,1
Cu MKr/a 20,3+2,2 | 22,7423 | 34,4+2,6 | 3,0£0,8 | 2,540,5 5,4+0,9
Fe wmxr/a 129’14&5’ 125’7&5’ 110,0£8,4 | 40,9+5,1 | 35,0+2,5 | 57,249,5
Mn wmxkr/n 91,4+4,6 105’9&4’ 88,0+11,4 | 33,6+£3,5 | 33,2+1,8 | 44,9+7,3
Mo MKr/n 3,0£0,3 | 3,8+0,2 | 4,5+0,2 | 3,1+0,2 | 4,0+0,2 5,1+0,3
Ni MKr/n 30,7+4,2 | 30,4+3,4 | 27,6+0,9 | 3,5+0,2 | 3,6+0,3 4,7+0,9
Se MKr/n 10,7+0,8 | 10,7+0,6 | 10,4+0,8 | 11,9+0,5 | 12,2+0,7 | 11,940,3
St MKr/1 692,6+7 | 826,8+6 | 1110,3+9 | 889,4+6 | 12122+5 | 1925,7+8
7,9 3,6 0,3 2,7 3,1 4,5
Zn MKr/n 36,0+4,0 | 37,642,8 | 45,0429 | 6,8+1,8 | 5,4+0,8 | 35,749,3

Takke B OCEHHHH Mepuoa OTMedaeTcs pocT KoHmeHTpauuu ctpoHuus (p=0,005) u
munepanuzauuu (p=0,003) B cpenHeM TeYeHUU MO CpaBHEHUIO ¢ BepxHUM. CpeaHee TeueHUe
OTIIMYAETCs OT YCThsl 0oJiee HU3KMMHU KOHIIEHTPALUSIMH B BECEHHUHM M OCEHHUU MEpUOJ Melb
(p=0,008) u crponnuit (p=0,02 u p=0,001 cooTBeTCTBEHHO), B oceHHul — cynbharoB (p=0,03),
moymbsien (p=0,01) u nuuk (p=0,005), a Takke BBHICOKOUW KOHIEHTpanuei kobambTa (p=0,02).
HwxHee TedeHHWe pEeKH OTIMYACTCS OT BEPXHETO IOBBIINICHHBIM COACpPXKAHHEM MOJHUOICHA
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(p=0,006 u 0,0006 BecHOii M oceHBIO cooTBeTCTBeHHO) M cTpoHmwms (p=0,006 u 0,0003
COOTBETCTBEHHO), B BeceHHUI mepuoj Take menu (p=0,006). B ocennuii nepuon ycree peku
xapakrepusyercsi 0osiee Bbicokor MuHepanuzamuen (p=0,0003), MOBBIIEHHBIM COACpPKAHUEM
uaka (p=0,004) u cynedatos (p=0,006), moHMKEHHBIM coepkanueM kodanbTa (p=0,03).

3akiaro4eHue

B ce30H oceHHEW MeXeHM HAOMIOMAETCs CHWKEHHE 3HAYEHWI [oKasareled u
coJepkaHue OoypIIMHCTBA 3JeMeHTOB. CojepikaHue XJIOpUIOB, KoOambra M MOJIMOIEHA
OCTaeTcsd HEU3MEHHBIM BHE 3aBHCHMOCTU OT CE30HA. YBEIMYEHUE COJACPXKAaHMUA CTPOHLMS U
Cynb(aToB MOXKET ObITh 00YCIIOBIEHO MPUMEHEHUEM YIO0OpEHUIH M METHOPAHTOB B CEIBCKOM
xo3sicTBe. CXOJHOE€ M3MEHEHHUE KOHIEHTpAaLMH LMHKA, MEAW W HUKEIS MO TEUEHHUIO PEKU
BEPOSITHEE BCET0 00YCIOBIEHO OJJTMHAKOBBIM HCTOYHUKOM HOCTYIUICHUSI.

HuxHee TedeHHMe peKkHM OTIMYAETCSd OT BEPXHErO IOBBIIMIEHHBIM COZAEpKaHUEM
MonMOJeHa M CTpOHLMSA. B oceHHMII Mepuoj| ycThe peKu Xapakrepusyercs 0Ooiiee BBICOKOM
MHUHEpaJIN3alUei, MOBBIIIEHHbIM COAEPKaHHMEM LIMHKA U Cyab(paToB, a TaKXkKe MOHMKEHHBIM
coJiep>KaHueM KobambTa.
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COCTOSIHUE PEITPOJIYKTUBHOM CUCTEMBI CHBUPCKOI'O OCETPA
ACIPENSER BAERII BRANDT, 1869 CPEJHEI'O TEYEHUS PEKH JIEHA B
COBPEMEHHBIX YCJIOBUSAX

A.B. Hosocaoosa, O.10. Bunkoea
Bceepoccuiickuii HayqyHO-UCCIEA0BATEIbCKUA HHCTUTYT
pBeIOHOTO X03s11icTBa U OKeaHorpaduu, Mocksa, Poccust, novosadova@yvniro.ru

AHHoTauus. PaboTel TO wuccrnenoBaHHIO cUOMpCKOro ocerpa (Acipenser baerii) ObLIH
npoBenieHsl B 2022 roay Ha cpeaHeM TeueHWHU peku JIeHa, Ha ydacTke OT I. SIKyTcka 10 YCThs
peku Bumioli ¢ MCHoOnb30BaHMEM IUIABHBIX JOHHBIX M CTaBHBIX ceTeil. B nmanHOW pabote
IpEeCTaBIeHa COBPEMEHHass OHOJOrMyecKass XapaKTepUCTHKa OcoOel CHOMpPCKOro ocerpa:
JTAaHHbIE Pa3MEpHO-MAacCcoOBOrO cocTaBa ocoOeil, craauu 3penoctd roHan. IIpoBexeHo
TUCTOJIOTMYECKOE HCCIIECJOBAHUE COCTOSHMS TEHEPATHBHOM TKAaHM CaMIOB M CaMOK U3
€CTeCTBEHHOM cpeapl oOWTaHMs. AHalIM3 MOKa3al Haluyhe HE3HAYUTEIHHOIO KOJIMYEeCTBa
NAaTOJIOTUYECKUX U3MEHEHU B CTPOSHUM PENPOLYKTUBHON CUCTEMBI.

KarwueBble cjioBa: cubupckuii ocerp, Acipenser baerii, pexa JleHa, penpoIyKTUBHAsI CUCTEMA,
TUCTOJIOTMYECKHE NCCIIEI0BaHUS TOHA, OOLIUTHI.

STATE OF THE REPRODUCTIVE SYSTEM SIBERIAN STURGEON
ACIPENSER BAERII BRANDT, 1869 OF THE MIDDLE LENA RIVER IN MODERN
CONDITIONS

A.V. Novosadova, O.Y. Vilkova

Summary. Research work on Siberian sturgeon (Acipenser baerii) was carried out in 2022 on
the middle reaches of the Lena River, in the area from Yakutsk to the mouth of the Vilyui River,
using floating bottom and fixed nets. This paper presents modern biological characteristics of the
Siberian sturgeon individuals: data on the size and weight composition & the stage of gonad
maturity. A histological study of the generative tissue state of males and females from their
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natural habitat was carried out; the analysis showed the presence of pathological changes in the
structure of the reproductive system.

Keywords: Siberian sturgeon, Acipenser baerii; Lena River, reproductive system, histological
studies of gonads, oocytes.

[Ton BO3AEHCTBHMEM AaHTPOMOTEHHBIX (DAKTOPOB MPOU3OIUIO TPAHAUO3HOE IO CBOUM
MacimTabam COKpaIleHUE apeaia U YUCICHHOCTH BCEX BHJIOB OCETPOBBIX pbIO [24]. Pexa Jlena —
€IMHCTBEHHBIN BOAHBIN 00BekT Poccuiickoit dexepanmu, rae B HACTOAIIEe BpeMs BEHETCS
MIPOMBICETT OCETPOBBIX. B mocnemnue roabl o0beM TOOBIYM CHOUPCKOTO OCETpa COCTABIISET
oKosio 35 T., OJHAKO, OTYETHOCTh IO BBUIOBY OCETpa CTaBHBIMM U IUIABHBIMH CETSIMU
npeacraputesivu KMHC we sBisiercs 00s13aTenbHOM, MOATOMY (DAaKTUYECKUN BBIJIOB PHIOBI
Heu3BecTeH [7].

Cubupckuii ocetp pexu JleHa mpeacTaBisieT co0oil popMy OCETpPOBBIX, OOUTAIONIYIO B
KpaiiHe CYpOBBIX YCJIOBHSIX, 3TO HAJIOKHIJIO OTIEYATOK Ha BCIO ero Omonoruto. OCOOEHHOCTIMU
9TOM TOMYJAIMU, B CpaBHEHUHU ¢ monyisuusiMu p. O0b u p. EHmcel, sSBistoTCS HEOOBIIIE
pa3Mepsl B Macca Tella, a TakKe SIPKO BhIpaKeHHass MOpGOIOTHYecKas U3MEHUYMBOCTh. HaunHas
C CepeHbBI MPOLLIOTr0 BeKa HaYaTo Pa3HOCTOPOHHEE U3yUEHHUE 3TOr0 BUJA YYCHBIMHU, HAKOTIIEH
NIMPOKUH CIEKTP MATEepPHAIOB IO €ro NUTAaHHWI0, POCTy, MOPQOJIOTHH, MOMYISIIUHOHHON
CTPYKTYpE, CO3PEBaHUIO, TJIOJOBUTOCTH, U ramerorenesy [3; 16; 18-21]. Onnako B mociennue
JECATHIICTUS CTICIIUATH3UPOBAHHBIX MCCIICIOBAHUI COCTOSIHHSI TIOMYJISIIUA CHOUPCKOTO OCeTpa
Oacceitna pexu JIeHa HE MPOBOAMIIOCK.

MOHHTOPUHT pPa3MEpPHO-MACCOBBIX IMOKa3aTejle CHOMPCKOTO OCeTpa U COCTOSHUS
PEnpOAYKTUBHOM CHCTEMBbl UMEET HECOMHEHHYIO aKTyalbHOCTh, TJIABHBIM 00pa3oM, C TOUYKH
3pEHHUS OLIEHKU COCTOSIHUS MOMYJISILIUU ¥ PallMOHATIBHOTO UCIIOJIb30BAHUS 3a1acoB.

eas» paGorbl -  wWcclenoOBaTh  pa3MEPHO-MACCOBBIM  cocTaB  ocol0ed |
THCTO(QHU3UOJIOTMYECKOE COCTOSIHUE TOHAJ CHOMpPCKOro ocerpa peku JleHa ISl OICHKH
PENpPOAYKTUBHOIO CTaTyCa U COCTOSHUS MOMYJISIMN B COBPEMEHHBIN TIEPUO/I.

MarepuaJj u MeTObl

OObeKTaMH UCCIIEIOBAHMS TOCTYKHJIH 0COOM CHOHMpPCKOTO ocerpa Acipenser baerii
Brandt, 1869. Paboter Obuti mipoBenensl B mepuoa ¢ 5 mo 27 utons 2022 roma Ha cpeaHeM
TeYeHUU peku JIeHa, Ha ydacTke OT I. SIKyrcka 10 yCThs peku Buitoil ¢ HCIOIB30BaHHEM
MJIaBHBIX JOHHBIX W CTaBHBIX ceTeil. Bcero 3a mepmoa umcciemoBanus ObuTo oTioBieHO 102
HK3EMILIIpa CUOMPCKOTO OCETPA.

buonornueckuii anamu3 peId MPOBOAUIHN 1O oOmIenpuHsITOol MeToauke [12]. Y Bcex pwiO
u3MepsuTH a0CONIOTHYIO, UM 300JI0THYECKYIO, [UTHHY Tena, (AB) — oT BepuIuHBI phiia 40 KOHIIA
BEpXHEH JIOMAacTH XBOCTOBOT'O IJIaBHUKA, MPOMBICIIOBYIO JUIMHY Tena (AC) — oT BepLIMHBI pblia
JI0 KOHIIA CPEJIHUX JIyde BBIEMKH XBOCTOBOTO IUJIaBHHKA, TAKXKE OMpENeNsuid Maccy Tena. U3
YHClia BBUIOBJIEHHBIX PBIO OBLIO OTOOpaHO 28 HK3EMIUIAPOB ISl OMPENENICHUs MOJIOBOM
NPUHAIIIKHOCTH, YTO COCTaBUIIO 26,5% oT 001meit BeIOopKu. BusyanbHoe onpenenenue nojia u
CTaJIM 3pPEJIOCTH TOHAl ocyliecTBIsM o mkaie B.3. Tpycosa [23].

I'ucronoruueckuil aHanu3 Mpod TeHEpaTUBHOW TKAaHU MPOBOIWIIN IO OOIIEHNPUHSATHIM
meroaukaMm [10; 15]. Ob6pasusl A uccienoBanus oToupann He mo3aHee 15-20 MuHYyT Tocie
0TJI0Ba PBIO, (puKcaruio npod nmpousBoanin B 4% dopmanune. [IpoBoKY OCYIIECTBIISIIN IIyTEM
00€3BOKMBAHUS TKAHEH Yepe3 ATAHOJI BO3PACTAIOIINX KOHIICHTPAIMA M KCUJIOJ € MOCIEeTYIOmen
3anuBKOM B mapaduH. CepuilHble THUCTOJIOTMYECKHE Cpe3bl TOJIIMHOW 4 MKM OKpaIlWBaIH
FeMaTOKCUJIMHOM M0 DpIIKMXY C JOKpalIMBaHUEM 303WHOM. ['0TOBBIE Mpemnaparhl UCCIEeI0BANIN
OpY  Ppa3IMYHOM YBEIMYEHHMHM C TIOMOINBIO CBETOBOro Mukpockomna Levenhuk 740T,
obopynoBanHoro nudposoit kamepoit Levenhuk M1200.

Matemaruueckyto 00pabOTKy J[JaHHBIX TMPOBOJWIM CTAaHAAPTHBIMH BapUAIIMOHHO-
cratuctudeckumu Metogamu [11] ¢ ucnons3oBanuem nporpamm Excel u Statistica.
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HaCTOTA BCTPEMASMOCTH, 3K

Pe3yabTarsl M UX 00Cy:KIeHHE
OOmast 300J70rMYeCKasl JJIMHA BBUIOBJICHHBIX B MEPUOJ TMPOBEACHHS pabOT ocobeit
cubupckoro ocerpa (n=102 5k3.) BappupoBaia B mpenenax ot 25 10 97 cm, a macca Tena — ot 40
r 10 3,8 kr (puc. 1).
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Puc.1 Pacnpenenenne 4acToT BCTpEUaeMOCTH 0CO0€H CHOMPCKOTO oceTpa: a — Mo JITHHE
tena, 0 — mo macce tena (n = 102 sk3.).

Macca Tena ucclieIOBaHHBIX pbIO CHOMPCKOro ocerpa coctaBuia B cpeanem 0,621 +
0,0514 kr, abconroTHas nnuHa Tena B cpeaneM 51,96 + 1,162 cm, npomsbiciioBas amuHa — 45,27
+ 1,057 cMm. Pacripenenenue BCcTpeuaeMOCTH 0co0ei CHOMPCKOTo OceTpa Mo JUIMHE M M0 Macce
npeacTaBieHo Ha pucyHke 1. M3 28 cmydaiiHpiM 00pa3oM OTOOpaHHBIX ISl OMpPEaeTCHUS
MI0JIOBOI NIPUHAAICKHOCTH SK3EMIUIIpOB, 14 pbi0 okazanmuck camiamu, u 14 — camkamu. Takum
00pa3oM, COOTHOILIEHHE CAMIIOB M CaMOK IO pe3yJibTaTaM HCCleA0BaHUA cocTaBwio 1:1, 4ro
COTJIacyeTcs C OMyOJIMKOBAHHBIMY paHee JTUTepaTypHBIMU JTAHHBIMU ISl CHOMPCKOTO oceTpa [4;
21].

JlnuHa camIioB B BBIOOpKE BappupoBasia oT 42 1o 97 oM, coctaBisisi B cpeaneM 60,41 +
3,491cMm, macca Tena BapbupoBana oT 0,25 mo 3,8 kr u coctaBmwia B cpeanem 0,99 + 0,231 kr.
JnuHa Tena caMoK CHOMPCKOro oceTpa B BBIOOpKe BapbupoBaia oT 41,5 1o 71 cM, coctaBiss B
cpenHeM 56,55 + 2,448 cm, Macca tena BapbupoBaia ot 0,24 1o 1,4 Kr u cocTaBwiIa B CpeTHEM
0,80 + 0,113 xkr.

W3BecTHO, YTO CPOKU HEPECTOBOTO X0Ja CHOMPCKOIO OCETpa OIMpPENEsIoTCsS B MEPBYIO
ouepellb TEMIEPATypodl BOJAbI, Ha CpEOHEM TeueHUU peku JIeHa HepecT B pasHble TOAbI
MPOUCXOJUT C KOHIIA Mas — Hayajga HWIOHA [0 CEepeIUHbl HMIOHS — Hayajna uwoas [6; 9].
lucronoruyeckuii aHanM3 MOKa3ajl 3HAYUTEIbHYIO BaprHaOeIbHOCTh B COCTOSSHUM TOHAJl 000MX
MOJIOB, TaK B BBIOOpPKE U3 28 OHK3EMIUIIPOB CHOUPCKOTO OCETpa, OBLIN  BBISBICHBI
oTHepectuBIrecs ocobu (7 camioB u 4 camku) ¢ roHagamu Ha VI-II cragum 3penoctu, nBe
caMKu c ToHagamu Ha IV He3aBepuieHHOW cTaauu 3pesnocTH W Tpu camku Ha Il craguwm,
OCTaJIbHBIE K€ 0COOU UMENH He3pellble TOHA/IbI.

OTHepecTUBIITHECS CaMIIbl IMENH a0COJIIOTHYIO JUIMHY Tena oT 53 1o 71 cM u maccy oT
445 no 1533 r, otHepecTuBIInEeca caMKu — OT 47 10 67 cM u ot 355 1o 1415 r cOOTBETCTBEHHO.
CornacHo nuTEpaTypHbIM JAHHBIM B HIDKHEM TeueHUHU p. JIeHbl oceTp AOCTUTaeT MOJOBOM
3penocTu mpu abcomoTHOM anuHe Tena 70—75 cm u macce Tena — 1,5-2 kr [21]. B Anpgane
(mputok p. JleHa) oceTp co3peBaeT MpH MEHBIIUX pazMepax M Macce Teljla: caMIlbl CO 3PEeIbIMU
IIOJIOBBIMH IPOAYKTAMM HMEIM MHMHHMMalbHble pasMmepbl 59 cm, Maccy 730 1, camku
cooTBeTcTBeHHO 58 cM 1 890 1 [9; 22].

Tak kak HEpecT MPOXOIUT C KOHIA Mas, a IKCIEIUIMOHHBIE PAOOTHI MPOBOIUINCH B
UIOJIE, TO BHU3YaJlbHO OBLIO YK€ JOBOJIBHO CJOXKHO PAa3JIMYUTh TOHAAbl HE3PEIbIX U
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TI0JIOBO3PEIBIX, HO OTHEPECTHBINUXCS 0coOei. 3aKiIoueHHe O TOM, YTO KOHKPETHBIE OCOOH
CHOMPCKOTO OceTpa TPUHUMANM YYacTHEe B Hepecte, OBUIM CHAeTaHbl JIMIIb [OCIe
THECTOJIOTUYECKOTO HCCIIEJIOBaHUSl TOHan. Ha THcTONOrMuYecKkux mpemnaparax TOHAa vy
OTHCPCCTUBLIUXCA CaMOK, HapAAdy C Ppa3BUBAIOIIUMUCA OOLUTAMH MIPOTOIIIAa3MaTUYCCKOI'O
pocta, oOHApYKEHBI CXJIOMHYBIIHECS MOCTOBYISTOPHBIC (DOJUTMKYIBI, HA HEKOTOPBIX Cpe3ax
TOHaJd 5TUX CAMOK TaK¥XC BCTPCHAINCH OTACIBHBIC ACTCHCPUPYIOIIUC HCBHIMCTAHHBIC B IICPHUOA
HepecTa OOIUTHI (puc. 2a, 0).

HccnenoBanmne reHepaTUBHON TKaHHM CaMIIOB TaK)Ke MOKA3ajo, 4To y 4acT pwIO (7 9K3.)
CEMECHHUKM WMENIH HM3MEHEHUS, XapaKTepHbIE IS IMOCICHEepPEeCTOBOro meproaa. [lapeHxmma
CEMEHHUKOB 3THUX pBIO HMMeNa PBIXJIYI0 CTPYKTYpPY, CEMEHHBIE aMIyjibl HUMEId HEpPOBHBIC
TPaHUIBl I MHOTOYHCIICHHBIC TPOCBETHI, HO Y)K€ OIyCTOIIEHBI. B HEKOTOPHIX Clydasx OpraH
rerepeMrupoBaH U B aMIIyjax €Ille 3aMETeH MPOLECcC Pe30pOIHH OCTATOYHBIX CIEPMAaTO30HI0B
(puc. 2B), B ApyTUX - pe30pOIHs OCTATOYHBIX CIIEPMATO30M OB YK€ 3aBEPIITHIACh U HAUNHACTCS
TeHepaIusl MOJIOBBIX KJIETOK CIIEAYIONIEro MOJI0BOro mukia (puc. 2r). Takyro rUCTOIOTHYECKYIO
CTPYKTYPY CEMEHHUKH HMMEIOT HE Cpa3y IOclie HEepecTa, a IO MPOIIECTBHH JIOCTATOYHOTO
BPEMEHH I10CIIC HETO.

Puc.2 Mukpoctpykrypa roran Ha VI-II cTaanm 3penocTd OTHEPECTUBLIMXCS BECHOU
oco0eil cuOMpCKOro oceTpa: a — SIMYHUK caMKh Maccoil 385 1, Hapsmy ¢ OOIUTaMu
IPOTOIUIA3MAaTHYECKOTO POCTa MOCTOBYIATOPHBINA (ommukyn (yB.10x40); 6 — SMYHUK CaMKH
Maccoit 355 r, mereHeparus 3penoro HeBbiMeTaHHOTO ooruTa (yB.10x40); B — CEeMEHHUK camIiia
Maccod 935 © UMeEeT pPBIXJIYI0 CTPYKTYpPY, 3aBEpIIAETCs MPOIECC Pe3opOlrU OCTATOUYHBIX
cepmato3ongoB (yB.10x40); T — ceMeHHHMK camma Maccod 970 T, CeMEHHBIC aMITyJIbI
OIYCTOILICHBI, OJHAKO YK€ HAUMHACTCS TeHepallis HOBBIX MOJIOBBIX KJIeTOK (yB.10x40).

Camku ¢ ronagamu Ha [V He3aBepIIEHHOW CTaJWM 3pEIOCTH UMENHU NJUHY Tena 56 u 62
cMm, maccy 1191 u 1130 r coorBeTcTBEHHO. OOLUTHI CTAapIIed I'€HEpAlMU BU3YaJIbHO HUMEIOT
neUHUTUBHBIE pa3MeEpbl M XapaKTepHYI0 [UIsl OCETPOBBIX TEMHYIO oOkpacky. llpu
MHUKPOCKOIIMYECKOM M3Y4YEHHUU MO OOOJOYKOW BHJEH CJIOHW MUTMEHTHBIX TPaHYJ, OOLUTHI
comepxkaT OONBIIONW 3amac JKEITOYHBIX TpaHyd, OO00JIOYKH C(HOPMHUPOBAHBI TMPABUIHHO,
OTYETIMBO BHUIHBI MHUKpONWiIe. SIApo HAXOOUTCA IMOYTH B IEHTPE OOLMTA, JIUIIb HEMHOIO
CMEIasch B CTOPOHY AaHMMAJBHOTO TMOJIOCA, O 3aBEpILIEHHUs Mpoliecca MOJISpU3aLMU ellle
JIaNIeK0, C YBEPEHHOCThIO MOYKHO CKa3aTh, YTO 3TU OCOOM OYAyT MPHUHHUMATh y4acTHE B HEpecTe
JUIIBL Ha CIIeTYIOIIHi rof (puc. 3a, 0).
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Puc.3 MukpocTpykTypa roaj oco0eil cuOMpcKoro ocerpa, HepecT KOTOPBIX COCTOMTCS
BECHOM cleAyroero rojga: a — oouut [V He3aB. ctaauu 3penocTd CHOMPCKOrO OCeTpa Maccoi
1191 r, snpo pacnonaraercsi Ha 3HAYUTEILHOM paccTossHUM OT 000io04ek (yB.10x10); 6 — oonut
TON K€ CaMKHM, MHKPOIHJIE Ha aHMMaJbHOM montoce, (yB.10x40); B — suunuk Ha Il cragmm
3penoctu camku maccou 385 r (yB.10x40), r — cemennuxk II-11I cranuu 3penoctu camia maccoi
3800 r (yB.10x40).

Tpu camku nipu abcomroTHOM mymmHe Tena S1 — 54 cm u Macce 520 — 655 r uMenu roHaabl
Ha Il ctanuu pazsutusg. OonuUTH! cTapileil TeHepalii MHOTOYUCIIEHHBI, HE UMEIOT MOJISIPHOCTH,
CJIOM MUTMEHTHBIX TpaHyj eule He cHopMHpOBaH M MKPUHKH UMEIOT CBETIYIO OKpacky. Mmer
aKTUBHBIA TPOLIECC BHUTEIUIOTEHE3a, OOLUTHI COJEPHKAT TIBIOKOBHIHBIA >KEITOK B OOJBIIOM
KOJIMYECTBE, HO UKPUHKU €IIe He JOCTUINIM JAeQUHUTUBHBIX pa3MepoB. Snpo wuaiie
pacrioyiaraeTcsi B LIEHTPE MKPUHKU WIH cIab0 SKCIEHTPUYHO, B S/IPE MHOXECTBO MEIKHUX
SZIPBIIICK, KOHIICHTPHUPYIOMUXCS 1o ero mepudepun (puc. 3B). BechbMa BeposiTHO, YTO 3TH
CaMKH CHOMPCKOI0 oceTpa Takke OynyT NMpMHUMATh Y4acTHE B HEpPECTE BECHOW CIIENYIOIIEro
roja.

Cpenu camioB ocobeit ¢ ronagamu Ha III m IV cragusx 3penocTH He BBIABICHO,
OTMEUYEHbl O0COOM B CEMEHHHMKaX KOTOPbIX HAYMHAETCSl MPOLECC AaKTUBHOTO JeJIeHUs
cnepmaroronui, T.e nepexon ot Il x Il cragum 3penoctu. B ronagax Takux ocoOeil ceMeHHbIE
aMITyJIbl HE UMEIOT MPOCBETA, CIIEPMAaTOIOHUH B HUX NMPEUMYILIECTBEHHO B MHTEPKUHETUYECKOM
COTOSIHUH, JIOKAJIbHO MOSBIISIIOTCS] OYard akTUBHOTO JIETICHHsI KJIETOK (puc. 31).

l'onaner camok Ha Il cragmm 3penoctu coaepkaiyd JTOBOJBHO OOJBINOE KOJIUYECTBO
KUPOBOH TKaHU, F€HEpAaTUBHAs TKaHb JIEKUT TOHKUM CJIOEM C JIaTepajlbHOW CTOPOHBI, HA HEU
MOKHO  3aMETHTh  sWleHOCHble  MiIacTUHKU.  OomuThl  pa3HbIX (a3  mepuona
MPOTOIIA3MATUYECKOT0 POCTA COCTABJISAIOT OCHOBHYIO MaccCy ITOJIOBBIX KJIETOK. BOJBIIMHCTBO
U3 HHUX YK€ 3aBEepIIMIM NPOTOIUIA3MAaTHYECKUH POCT WM MPOXOIAT KOHEUHbIe (pa3bl 3TOro
nepuoga. IIpUCyTCTBYIOT Takkeé OOTOHMHM M  OOLUMUTHl HAyadbHBIX (a3 mepuoja
IPOTOIUIA3MAaTHYECKOT0 POCTa, ATH MOJIOBBIE KIETKU NPEACTABISIOT pe3epPBHBIN (HOHII, KOTOPBIi
MOKET OBITh HCIIOJIb30BaH B CIIEIYIOIIEM IUKIE CO3pEBaHUsl MOJOBBIX MPOIYKTOB. ['OHaabI
camuoB Ha Il cragum 3penoctu Takke WUMEIOT OOJNBIION 3amac XUPOBOM TKaHH, OCHOBY
TE€HEPATUBHOM TKAHU COCTABJISIOT CIIEPMAaTOTOHUH 3aKJIIOUYEHHBIE B CEMEHHBIE aMITYJIbI.

B xone uccnenoBanusi COBPEMEHHOTO CTaTyca CHOMPCKOTO OCETpa B €CTECTBEHHOM cpejie
o0WTaHUsl TPOBEJCHHBIC THMCTOJIOIMYECKHUE HCCIIEIOBAHMS MO3BOJMWIM TaK)K€ BBISIBUTH Cllydau
JNECTPYKTUBHBIX U3MEHEHUN. 113 TakOBBIX B IMUHUKAX HEKOTOPBIX CAMOK OTMEUYEHA JIeTeHepaLus
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YaCTH HE3PEJIbIX OOIMTOB MEpHOa MPOTO- U TpodoriazmMaTudeckoro pocta (puc 4a, 6). HyxHo
OTMETUTh, YTO JAETEHEpallvs OOIMTOB Mepuoaa TPoQoIIa3MaTUYECKOT0 POCTa BCTPEUACTCS
HECKOJIPKO Yallle, 4TO, BEPOSITHO, MOXET OBITh CBS3aHO C HEJOCTATOYHOCTHIO TPOPUUECKUX

BEILIECTB JUIsl CO3PEBAHMUS BCEX MPUCTYNHBIIUX K POCTY (OJUIMKYIIOB.
i g e NS Vi

Puc.4 JlecTpykTUBHBIE W3MEHEHHsI TaMETOT€HE3a Yy CaMOK CHOMPCKOTrO oceTpa
(yB.10x40): a — mereHepaius OOIMTOB MPOTOIIA3MATHIECKOTO pOCTa; O — EreHepalys OOlNuTa
Tpo(ooIIa3MaTUYECKOr0 POCTa; B — IBYXbAJEPHBIA OOLUT, I' — OOLUT MPOTOIJIA3MAaTHYECKOTO
pocTa COEPKUT TOTUTIOTUYM.

Y npyroii caMkm CHOHMPCKOTO OCeTpa C OOIMTaMU MPEUMYIIECTBEHHO B (hase
BaKyoOJIM3allui U Hayalla BUTEJUIOT€HEe3a OOHApYKEeHbI €IMHUYHbIE OOLUTHI C MOTUMOPPHBIM U
JIBOWHBIM SIAPOM, ABYXBSAJICPHBIA OOIUT BCTYIHII B TPO(OIUIa3MaTUYECKUNA poCT (puc. 4B).

Y nByx camok ¢ roHamamu Ha Il cragmm 3penoctu (puc. 4r) BBISIBICHBI OOIMTHI,
conmepxkamue mapasuta Polypodium hydriforme Ha cragum OpoONeHHUS — TIPEIACTABUTENS
KHUILIEYHOMOJIOCTHBIX UBOTHBIX, MPHUCIIOCOOMBUIETOCS K BHYTPUKJICTOYHOMY IMapa3sUTHU3MY B
OOIIMTAX OCETPOBBIX PHIO.

B nuteparype uMeOTCS MHOTOYMCIEHHBIE CBEIEHHUS C ONHCAHUEM 3apakKeHHBIX
IUTMIOAUYMOM OOIUTOB oceTpoBbIX [5; &;13; 14; 17;]. YueHbIMU BBISIBIEHO COOTBETCTBHUE
CTaJuil OHTOreHe3a TMapa3uTa W CTaJuil oOoreHe3a Xo3siMHA: SMOPHOHAIBHOE pa3BUTHE
(omHOKIETOUHBIE (OPMBI WM CTAAWH APOOJICHHS) IMapa3uTa OOBIYHO MPOXOAHUT B OOIUTAX
oceTpoBbiXx ¢ ToHagamu Ha Il u II-III cTtagusx 3penoctu, a K TOMy MOMEHTY, KOrJla TOHaJbI
OCETPOBBIX NOCTUTalOT IV cTaguu 3penocTd M caMKH TOTOBBI K HEPECTY, Mapa3uT HAXOJUTCA
y)K€ B CTaJUU CTOJIOHA. DTO HAXOJUT MOATBEPKIACHHE U B MOJYyYEHHBIX Pe3yJbTaTax JaHHOTO
WCCJICIOBAHMSI CHOUPCKOTO OCeTpa.

3akiroueHue

Ha ocHoBanuu uccinenoBaHuii, IPOBEAEHHBIX HA CPEIHEM TEUYEHUU P. JIEHBI, MOXKHO
3aKJII0YUTh, YTO CHOUPCKUN OCETp MPUCYTCTBYET Ha BCEM MPOTSHKEHHHM OOCIEIOBAaHHOIO
y4acTKa peKH OT T. SIKyTCKa 10 yCThs peKu BHIIION, OHAKO HE SIBISETCS MHOITOYHCIICHHBIM.

CooTHoIIIEHHE CaMIIOB M CaMOK cocTaBisieT 1:1, 4To coryacyercs ¢ omyOJuKOBaHHBIMH
paHee TUTEpaTypHBIMH IaHHBIMU it cHOUpCcKoro ocerpa. OIHAKO COBPEMEHHBIC JaHHBIC
CBUJICTEIILCTBYIOT O TOM, YTO OCOOM CHOHMPCKOTO OCETpa CIOCOOHBI JIOCTHUTAaTh ITOJOBOM
3peNIOCTH ¥ MPUHUMATh y4acTUE B HEPECTE MPU MEHBIIMX, YEM ITO OMUCAHO B JauTeparype [9;
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21;22], mokazarensx abcomoTHOM mamuHbI (0T 47-50 cM) u maccel (ot 450-500 r) Tena. Beugy
pa3nuYMs MOJIYYCHHBIX DPE3yJIbTAaTOB C JAHHBIMH JUTEPaTyphl, 3allJIAHUPOBAHBI JallbHEHIIINE
PpaboTHI [0 U3YYEHHUIO ATOTO BOMpOCa.

l'ucronornueckuii aHanmu3 TOHAA 28 OHK3EMIUISIPOB OCETpa TMOKa3an 3HAYUTEIbHYIO
BapuadEIbHOCTh B COCTOSIHMH TOHAJ 000X 1mojoB. YacTs ocobelt cubupckoro ocerpa (7 caMIioB
U 4 camMKy) TpUHUMAIM yYacThe B HEpPecTe, MOCIe HEepecTa MPOIUIo YXKE JOCTaTOYHOe
KOJIMYECTBO BpPEMEHH, T.K. MPOLECCHl PE30pPOLMHU OCTATOYHBIX MOJIOBBIX KJIETOK OJIM3KH K
3aBEPUICHMUIO.

AHanu3 MUKPOCTPYKTYPBI BOCITPOU3BOIUTENIBHON CUCTEMBI CHOMPCKOIO OCeTpa mokaszal,
YTO HA Pa3HBIX CTAAMIX 3PEJIOCTH TOHAJ y OOJBIIMHCTBA OCOOCH Mpolecc TaMeToreHe3a
IpOXOoauT B HOpMe. [laTonornueckux M3MEHEHUH y caMIIOB B XOJI€ UCCIeI0BaHUH BBISIBJICHO HE
OBLIO, Y caMOK OBUIM BBISIBJICHBI HEKOTOpHIC HAPYIICHUS T'aMETOTEHEe3a: JACTeHEepalus 4acTh
HE3pEeJIbIX OOIMTOB IMEpHoJia MPOTO- M TPO(OIIa3MaTUYECKOT0 POCTa; OOLMUTHI, 3apaKEHHBIE
napasutoM Polypodium hydriforme; oouuThl C TOIUMOPGHBIM MU IBOHHBIM SIPOM.

Habmronenus 3a cocTostHHEM BOCHPOU3BOJUTENLHON CUCTEMBI CHOMPCKOTO OCeTpa U3 .
Jlena [1] noka3piBatoT, 4yTo B nepuox ¢ 1964 no 1977 rr. y camMOK BBISBIISIIN JUIIb €AUHUYHBIE
clydaw JAEreHepaldd 4YacTH OOILMTOB IMEpUoJa MPOTOIUIa3MaTHYECKOro pocra, k 1986 romy
KOJIMYECTBO CAMOK C TaKMMH HapYIICHUSIMH COCTaBWIO Yxke 59 %, B COBpEMEHHBIN MepHoJ| X
nmois coctauina 14,3 %.

B ecTecTBeHHBIX TOMyNANUSIX [OJII CAMOK CHOMPCKOTO OCeTpa C TMAaTOJOTHSIMH B
COCTOSIHMH TOHaJ B pa3HbIe TOJbI Kojiebsercs B npeaenax 70—85 %, a mopoit mocturaer 100 %
[1; 2]. ITo pe3ynbTaTam JAaHHOTO MCCIEAOBAHUS JOJIs CAMOK C HAPYLIEHUSIMH PENpPOIyKTUBHOU
cuctembl coctaBuia 28,6 %, HaHHBIA (aKT TOBOPUT O CHUKEHMHM YacTOThl BO3HUKHOBEHUS
MATOJIOTUH B TOCJEIHUE TOJIbI U OTHOCUTEIHHOM PENpPOAYKTHBHOM OJIArOmoNyddd JICHCKON
HOMYJISIIIUA CUOUPCKOTO OCETpa.

BrisiBIeHHBIE MATONIOTUM PENPOAYKTHUBHOW CHUCTEMBI CHOMPCKOTO OceTpa HE MOTYT
MPEMSITCTBOBAaTh y4yacTHIO ocoOed B HepecTe, OJAHAKO HX HaJMduhe CHOCOOHO TMPUBECTH K
CHIDKEHHIO 3()()EKTUBHOCTH HEpeCcTa U €CTECTBEHHOT'O BOCIIPOM3BOICTBA.
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COBPEMEHHOE COCTOSHHME UXTHO®AYHbI
O3EP BBIULE U 30JI0TOE BOTUUXUHCKOI'O PAMOHA AJITAMCKOT'O KPAS

I'.A. Pomanenxo, U.10. Tepaesa, C.A. Ocunos, /[.I'. Enuzapuves
Anraiickuii punman @TBHY «BHUPO» («AntaitHUUPO»), bapnayin, Poccus,
geo403@yandex.ru

AHHoTanus. B Hacrosel ctaThe paccMaTpUBaeTCA COCTOSIHUE UXTHO(DAyHbI IBYX O€CCTOUHBIX
o3ep tora KynynauHckoi crenu — Beiubero m 30510TOr0, pacmojioKEHHBIX B BOIUMXUHCKOM
paiione  Aunraiickoro  kpas. [IpuBoguTcs ~ XapakTE€pUCTUKAa  THAPOJOTMYECKHX U
TUAPOOMOIIOTHYECKUX TMAapaMeTpoB CpeAbl, a Takke MpoBelAcHa OIleHKa Mapa3uTodayHsl
abopHUreHHbIX BHAOB pbIO. [laHbl pekoMeHAalMM MO MCHOJIb30BAHUIO BOJOEMOB B IENSIX
AKBaKyJIbTYypPHI.

KiroueBnble ciioBa: nxtuodayna, napasurodayna, berane, 30510T0€, peUHOM OKYHB, CEPEOPSHBIN
Kapack.

CURRENT STATE OF ICHTHYOFAUNA OF LAKES BYCHYE AND ZOLOTOE IN
THE VOLCHIKHINSKY DISTRICT
OF THE ALTAI TERRITORY

G.A. Romanenko, 1.Yu. Teryaeva, S.A. Osipov, D.G. Elizariev

Summary. This article examines the state of the ichthyofauna of two endorheic lakes in the
south of the Kulunda steppe — Bychye and Zolotoye, located in the Volchikhinsky district of the
Altai Krai. The hydrological and hydrobiological parameters of the environment are
characterized, and the parasite fauna of native fish species is assessed. Recommendations are
given for the use of reservoirs for aquaculture purposes.

Keywords: ichthyofauna, parasitofauna, Bychye, Zolotoe, river perch, Prussian carp.

Ha m©actosmuii MomeHT wuxTHodayHa OOJbIIMHCTBA 03€p AJnTaiickoro Kpas
IpeCTaBjIeHa MaJOLIEHHBIMU a0OpUTEHHBIMU BHJIAMH, BBUJY CJIA00H 3aHMHTEPECOBAHHOCTU
MaJIoro M cpefHero OusHeca cepoil akBaKyJIbTypsl B permoHe. TeM He MeHee MEAJICHHO, HO
BEPHO BCE HOBBIC U HOBBIE BOJHBIE OOBEKTHI BOBJECKAIOTCS B IPOMBICEN, JTHOO MPHOOpETaroT
CTaTyc pbIOOBOJHOrO y4acTka. PanuoHanbHOe ppIOHOE XO34HCTBO Ha €CTECTBEHHBIX BOJOEMAx
JIOJDKHO 00ecreynBaTh UCIOJIb30BAHUE SKOCHCTEMBI BOJHOTO O0BEKTa, KaK €IUHOI0 LEIOr0 —
IPU COXPAHEHHHM BOCHPOM3BOJIUTEIBHON CHOCOOHOCTH OOJIABIMBAEMBIX MOMYJSALMN BOIHBIX
O6uopecypcoB HEOOXOIMMO 00ECIIEUUTh MAKCUMAIbHBIN BBIXOJ MPOAYKIUU TUAPOOHOHTOB. s
peLeHus 3TOH 3aauyl BBIOJIHSIOTCS PIO0X035ICTBEHHBIE UCCIIEA0BAHUS BOJJOEMOB, UMEIOLIHE
CBOEH KOHEYHOH LIeNbI0 Co3/1aHue (payHHCTHUECKOT0 KOMIUIEKCa, CIOCOOHOr0 Haubosee mojHo
UCIOJIb30BaTh MPOYKIIMOHHBIN TOTEHIIMA)I BOJHBIX OOBEKTOB.

Henpunste Mep 1o 1eneHanpaBiIeHHOMY PEryJIHpOBAHUIO HKOJIOTHUECKOW 00CTaHOBKU
B 3aMKHYTBIX BOJOEMax HEM30EXKHO MpHUBENET K JAerpajalud UXTHO(AYHBI B CTOPOHY
MAaJIOIIEHHOCTH U TYTOPOCIIOCTH, K MPOrPECCUPYIOMIEMY CHUKEHHUIO PHIOOIIPOAYKTUBHOCTH 03ED
Y TIOJIHOM TIOTEePEe UX PHIOOXO3SMCTBEHHOTO 3HAYCHUSI.

Henp HacTosimeli HAYYHOH PadOTHI — ONPENEINTh COBPEMEHHOE COCTOSIHUE BUJIOBOTO
cocTaBa MXTHO(ayHbl M B IIEJIOM 3alacoB BOJHBIX OMOJIOTMYECKUX PECYpPCOB U CpeAbl UX
oOutanus Ha o3epax berube u 3omoroe BomunxuHckoro paiiona Antaiickoro Kpasi.
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MarepuaJjbl 1 METOIBI
HccnenoBanusiMu ObUTM OXBayeHbl akBaTOpuH o3ep borube u 3omoroe BomunxuHCKOro
paiioHa ANTalCKOro Kpas W Ipuieraromye Kk HuM Tepputopun (pucyHok 1). Coop marepuana
JUTSI TIOJTOTOBKH HACTOSIIECH paOOThI BBITIOIHSJICS B JIeTHe-oceHHul nepuon 2023 r. Kpome Toro
B paboTe OBLIM HMCIOJIB30BaHbI (DOHIOBBIE MaTEpHaIbl MCCIIECIOBAaHHWM AJITalickoro ¢uiauana
OI'BHY «BHUPO» («AntaitHUPO).

YcTe-Bonyuxa

Bop-DopnocT

03. 3oaomoe

o3, lopbrkoe

Puc. 1. O3epa berube u 3o10T0e BomunxuHuckoro paiiona

Ianpoxumudeckue npoOsl 00beMoM 1,5 1 0TOMpPaTUCh OJHOBPEMEHHO ¢ OTOOpOM TIPOO
300IUTAaHKTOHA U 3000€HTOCa. AHAIIN3 THAPOXUMHUECKUX Tpo6 mpoBoaui NI dunmnana ®bY3
«lleHTp TUTHEHBI H OIUIAEMHOJOTHM B AnTaiickomM Kpae B ropoae CraBropom» 1o
OOLIENPUHATHIM METOAMKAM C OIpeAeNIeHUEM COCTaBa OCHOBHBIX MOHOB M TIOKa3aTesei
kuciorHoctH [1, 10, 11].

Coop wm 00pabOTKy THUIPOOMONOTHYECKOTO Marepuajga OCYIIECTBISIACh IO
o0mIenpuHATEIM MeToauKaMm [3, 5, 7, 9].

CucremaTueckoe TOJOKEHHE OO0BEKTOB HMXTHO(AayHBl MPHUBEACHO COIJIACHO CHCTEME
10.C. Pemernukosna [2].

COop HXTHOJIOTMYECKOTO MaTepuaja MPOBOIWICA METOJOM KOHTPOJIBHBIX O0O0JOBOB
HAO0OpPOM CTaBHBIX XaOepHBIX cereid ¢ sueeit 22,0-85,0 MM, AIUTENHHOCTh AKCHO3UIMH — 12
gacoB. [Ipu cOope, o0OpaboTke M aHaIM3€ HWXTHOJOTMUECKOTO0 Marepuajga NPUMEHSUIUCH
oOmienpru3HaHHbIE METOAMKH [15] ¢ coBpeMeHHBIMU JOTIOHEeHUsIMH [ 17].

OT6op mpo6 w 00paboTka MaTepHaia IO HXTHUOMATOJOTHUYECKOMY COCTOSIHUIO
TUAPOOMOHTOB MPOBOAMIUCH COTIACHO [ 12] 1 00menpuHITHIX MeTOAUK [4, §].

JIsi OIICHKM €CTECTBEHHOM IMOTEHITMATBHOW PHIOOPOTYKTHBHOCTH KapaceBBIX 03€p
ANTaCKOTO Kpast UCMOJIL30BAJICS METO/ OALTLHBIX CUCTEM [6].

Craructrueckas oOpaboTKa MpUBEICHA ¢ UCMOJIB30BAaHUEM MakeTa nporpamm Microsoft
Office 2007.
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Pe3yabTaTsl U MX 00Cy:KIeHUE

O3zepa beiube m 3o050TO€ pacnosiaraloTcs B BoNMUMXMHCKOM pailoHEe, Ha IOro-3amaje
AnTaiickoro kpas B JoiuHe JpeBHero croka peku Kacmana. Ilo ¢usmko-reorpaduueckomy
pailloOHUpPOBaHUIO AJTAlCKOTO Kpask TEPPUTOPUA  PACIOJOXKEHUS O03€p OTHOCHUTCH K
I'oppronepemeeunomy paitony KynyHauHckoit crenHoil nposuHnuH [ 13].

C 1oro-BocToka ot o3ep TsaHeTcss KacMaauHCKHI JTEHTOYHBIM COCHOBBIM OOp, C ceBepo-
3amaza — Ienb CoJieHbIX o3ep. Penped pailoHa paBHUHHBIN, C MOCTENEHHBIM MOHMKEHHEM K
JICHTOYHBIM OOpaM U 03epHBIM KOTJIOBMHAM, BOAOpAa3Zesl MEXIY JOJUHOW JAPEBHEro CTOKA .
Kacmanbel u bapHaynku HuBenupyetcs, cOmmxkaercs. PacmaxaHHOCTh BOJOCOOPHOHM IUIOIIAAM
nocturaet 35 %, ooneceHHOCTh 46 %, 3a005109eHHOCTD S5 % [16].

Osepa brerube u 30510TOE TNpEnCTaBIAIOT COOOW 3aMKHYTBIE OECCTOYHBIE BOIOEMBI.
Tonbko paHHEW BECHOW W B MHOTOBOJIHBIE TOJbI MPOUCXOAMUT IMOJNUTKA BOJOEMOB IMPECHOMU
Boztol u3 pex Kopmuxa m Bomuuxa, nmocienHss sBiAseTcsl NPUTOKOM 03epa bblube; B BECEHHEE
nojaoBoAbe o3epa bbiube M 3070TOE COEAUHSIOTCS MO Y3KOW NHPOTOKE, KOTOpash B MEKEHb
nepecsixaeT. KoTioBuHa o3epa 3070TO€ MMEET HECKOJIBKO BBITSAHYTYIO OBAJIBbHYIO (hopmy,
BBIYbero — 10BOIBHO CIIOXKHBIC OUEPTAHUS U MEPEIICHKOM JACIUTCS Ha 2 4acTH (PUCYHOK 1).

HccnenoBanubie o3epa mo 1iomaay oTHocsaTes kK cpeinuM (berube) u maneivm (3o10T10€),
a Mo TIIyOMHE — K MEJIKOBOAHBIM BomoeMaM (tabmwmma 1). Penbed mHa mccrmemoBaHHBIX 03Ep
HOJIOTHMA K ULEHTPY KOTJIOBHHBI, CIIOKOWHBIA, TJIyOMHBI HapacTaroT IOCTeNeHHo. J[Ho
NpUOPEXKHBIX YYacTKOB 03€p IMecyaHoe, Ha TJIyOMHHBIX Y4YacTKax JOHHBIE OTJIOKEHUS
MPEACTABICHBI UJIAaMU TEMHO-ceporo 1Beta, Tonuuuoi 0,3-0,5 m (boruse) u 1,0-1,5 M (3omoToe)
co cimabbIM 3amaxoM cepoBogopoja. Ilepeckixanusi wiM nmpomepi3aHus o3ep He HaOIroAaeTcs,
MHOTOJIETHSISI aMIUIUTYAa Kojebanuil ypoBHe# Boasl qocturaet 2,0 M. TommuHa ipaa Ha 03&pax
K KOHIY 3uMbI focturaet 60-80 cM, ToammHa CHeXKHOro mokposa 30-35 cM.

I'mppoxumuueckue ucciaenoBaHusl Ha o3epax bblube M 3070TOE paHee NMPOBOJMINCH B
netauil niepuoa 1977 u 1989 rr. [lo cpaBHEHHIO C PETPOCHEKTUBHBIMU JaHHbIMU B 2023 T.
OTMEUYEHO CYIIECTBEHHOE CHIDKEHHE MUHepanu3auuu Boasl B 1,5-2 pasa (tabmuua 1). Boxa o3.
berube oTHOCUTCS K Cyib(haTHOMY KiacCcy, HaTpHUEBOW TIpymIbl, 00llas MUHEpaau3alus B
netHuid mepuoxa gocturaet 2,1 r/n. Boma 03. 3010T0oe — K XJIOPUAHOMY Kiaccy, HaTPHEBOU
TPYIIIBI, 00IIass MUHEpaIU3alys B JETHUN mepuon coctaBisieT 1,3 r/m. pH Bo Bcex Bomoemax
cocraBisier Oonee 9,0, YTO TOBOPUT O WIETOYHOW peakuuu cpenbl. llodmydeHHbIe aaHHBIC
COOTBETCTBYIOT PhIOOBOHBIM TPEOOBAHUSAM K KAUYECTBY BOJABI PHIOOXO03SIIICTBEHHBIX BOJJOEMOB.

KucnoponHslii pexuM o3ep HECTaOWIICH, IO PETPOCTIEKTUBHBIM JaHHBIM B HEKOTOPHIC
rofasl AeUIUT pacTBOPEHHOrO B BOJAE KHUCIOpOAAa HACTyMaeT yxXe B Jekadpe WM Hayale
AHBaps. B yeTHuil nepuox Ha BOJOEME 3aMOpBlI KpaiHE DPEAKU, a YPOBEHb HACBILECHUS
KHCJIOPOJIOM COOTBETCTBYET pbIOOBOAHBIM HOpMaM. [Ipo3paunocts mo nucky Cekku Ha o3epax
He npesbimaet 30-40 cum.

Tabmuua 1. OcHOBHBIE XapaKTEPUCTUKU 03€p Ha MOMEHT uccieoBanus B 2023 r.

, Cymma coneit, Mr/i

. = L g Hlupuna, kKM TayGuia, § £ =

= | 2z 2= M cz| g3

£ 83| B4 2s| £%

o 29| g8 R | S &| S| S £E| L 1977 | 1989 | 2023

= | &gl £7| 2| 58 5|58 £°| g¢

- g7 51§ R
= =

berube | 2080 | 396 | 50 | 1,8 | 4,1 |19 |44 | 40,0 |2,48|3730 | 4314 | 2106
3onoroe | 296 | 7.8 34 1,0 ] 1,6 | 2,1 | 3,6 | 84 | 1,38 2071 | 3000 | 1292
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Ha xaudecTBO BOJ BO3JEHCTBYET CyIIECTBEHHAsl aHTPOIOTEHHAsI Harpy3ka — BbINac CKOTa
no OeperaM BOJIOEMOB, pEKpealliOHHas IeATEIbHOCTh YelloBeKa, 3arps3Henue oepero ThO u
HECaHKIMOHUPOBaHHasl 100bIYa MeCKa.

dopmupoBaHuEe OMOIOTUYECKON MPOIYKTUBHOCTH UCCIICOBAHHBIX 03€p TECHO CBS3aHO C
OCOOEHHOCTSIMU WX MOp(pOMeTpun W TIIyOMH, CTpOEHHEM OEeperoBOd JHMHUH, COCTaBOM
MOJICTUIAIOIINUX TPYHTOB, THHAMUYHOCTBIO BOJHBIX Macc. [1o cTemenu u xapakrepy 3apacTaHus
o3epa berube u 3omoTtoe mo knaccupukanuu A.l'. Tlomonsuna [14] oTHOCATCS K OOpIAIOpHOMY
TUIy. BOpIIOpsl OTMEYArOTCS M0 TIyOWHBI OKOJIO 2 M WM TPEICTaBICHBI HAa HMCCIEIOBAHHBIX
o3epax HCKIIOUUTEIHLHO TPOCTHUKOM OOBIKHOBEHHBIM Phragmites australis (Cav.) Trin. ex
Steud, oTMedeHbl eAMHUYHBIE OCOOM cycaka 30HTHYHOro Butomus umbellatus L. (1753) u
poro3za mmupokosmctHoro Typha latifolia L. (1753). M3 morpyXeHHBIX BBICIIMX BOJHBIX
pacteHuil oTMedeHbl ypyTh cubupckas Myriophyllum sibiricum Kom., poromuctHuk
norpyx€éanabii Ceratophyllum demersum L., 1753 u paectsl Potamogeton L., 1753. OO0mas
3apacTaeMocTb o3ep gocruraet 15 % g ozepa berusero u 20 % st 3omotoro.

HccnenoBanHbie 03epa UMEIOT PAa3HOOOpPA3HBIM W OYECHb OOMJIBHBIA (DUTOIJIAHKTOH C
npeoOiaaHueM MEJKOKJIETOYHBIX KOJIOHMAJBbHBIX IMaHoOakTepuid pomoB Microcystis,
Gloeocapsa, Merismopedia W 3eJlE€HBIX BOAOPOCIEH, YTO XapaKTEPHO MJisi MEITKOBOJIHBIX
HEOOJIBIINX IO TUIOIIAIA BOJIOEMOB, PACIIONOXKEHHBIX B CTEITHOM 30HE.

B cocraBe 3o0ommankToHa ObLI0 BbIBIEHO MO 20 TakcoHOB. CpemHsisi YHUCIEHHOCTH
300ILUIAHKTOHA B 03. berube cocraBuna 832,5 Teic.’k3./M3, 3omoroe — 639,6 3 ThIC.9K3./M3.
Bbuomacca 1,98 u 1,65 r/M3, COOTBETCTBEHHO.

B cocraBe 3000eHTOCAa Ha BCEX HCCIEAOBAHHBIX O3€paX OTMEYAIUCh JHUYUHKH CEM.
Chironomidae. B o3epe 3omoroe Takxke ormedensl npeacrasutesnn ceM. Chaoboridae. Cpennsist
YHUCIIEHHOCTh 3000eHTOCa B 03. bpmune cocrasmima 0,04, B 03. 3omoroe — 0,07 TBIC.9K3./M2.
buomacca 0,014 u 0,134 r/M2, COOTBETCTBEHHO.

CoBpemennas uxtuodayHa ozep berube u 3070TOE TpelncTaBiIeHA TpeMs BHAAMU —
cepeOpsiupiM KapaceM Carassius auratus (Linnaeus, 1758), peunsim okyHem Perca fluviatilis
Linnaeus, 1758 u o0b1kHOBeHHOM BepxoBKoii Leucaspius delineatus Heckel, 1843.

B ynoBax cepebpsiHOro Kapacs mpeo0iaagaii TpeX- U YeThIpeXJIeTHUE 0COO0H, B 03. bbrube
co cpeaneit mpombiciaoBoit JmHoM 113-149 mm u maccoit 40-99 1, 03. 3omotoe — 110-137 mm u
37-81 r, coorBeTcTBEHHO. [laHHBII BHJ B BOJOEME IMPEACTABJICH JABYIOJONH MECTHOW MOp(OH.
Oco0u CTaHOBSTCS MOJIOBO3PENIBIMHA HAa BTOPOM-TPETHEM IOty KHU3HH (Tabnumna 2).

Tabmuua 2. XapakTepUCTHKHU CTasia cepeOpsHOro Kapacs B KOHTPOJBHBIX YJIOBax o3ep burube u
3omotoe, 2023 1.

[IpombIcnoBas JuIMHA, MM Macca, r Bo3spacrtaslie
Bo3spact - :
cpeaHsis | lim CpemHss ‘ lim rpymnmsl, %o
O3epo berube
2+ 113+£2.5 100-115 40+2,4 28,0-42,6 30
3+ 149+2.8 135-155 99+5,5 70,6-110,0 55
4+ 180+ 183,0-203,0 296,4+24,3 | 220,0-317,0 15
O3epo 3om0T0€E
2+ 110 37 30
3+ 137+2,0 130-150 81+4,7 66-109 40
4+ 174+1,5 170-185 146+6,7 128-192 26
5+ 218+2.5 215-220 300+7,5 292-307 4

PeuHoli OKyHh OTMEYEH €IMHUYHO, 0cOOH 03. Bblube B CpeHEM MMEIOT MPOMBICIOBYIO
nuny 200 MM 1 maccy 200 1, 03. 3om0Toe — 100 MM 1 26 T COOTBETCTBEHHO.

OObBIKHOBEHHAsI BEPXOBKA B BOJIOEMAaX OTMEUEHA B HEOOJBIIIOM KOJIMYECTBE B KAueCTBE
MIPUJIOBA.
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OnHuM U3 GaKTOPOB, TOPMO3SIINX PAa3BUTHE aKBAKYJIbTYPHI, SIBISIOTCS IMapa3uTapHbIC U
UHQEKIMOHHBIE 00JIe3HU PBIO, HAHOCAIIME CYIIECTBEHHBIH 3KOHOMHUYECKHU ymiepd. B xoxe
pabot ObUT Mpou3BeACH OTOOp MPoO HMXTHOMATEpHalla Ha IMApPa3HTOJOTHYECKMM aHaim3. Ha
OCHOBAHMHU TIPOBEJCHHBIX MCCIEJOBAHUN OBUIM OTMEUEHBI CJEIYIOIIME CIIy4au IOpPaKECHUs
(Tabmuma 3):

Ta6mmia 3. Pe3ynbpTaThl Mapa3uTOJOTHYECKOTO aHAIM3a

O3epo Bun pri0o OO6HapyKEeHHBIE TapPa3UTHI

iepoLepKouabl pemuenoB (Ligula intestinalis (O
10,0 %, U (1-5), O 0,4 5k3. mapa3uToB);

CCPEOPAHBIA KAPACh | oo ([ ermaca sp. (DU 20,0 %, VKL (1-8), KO 1,0

berune 9K3. MAPA3UTOB).
pPE4YHOM OKYHb -
OOBIKHOBEHHAs mepouepkou sl peMuenos (Ligula intestinalis (DU
BEPXOBKa 100,0 %, U1 (1-4), 1O 2 5k3. napa3uToB)

mepouepkou sl peMuenos (Ligula intestinalis (DU
5,0 %, UU (1-4), O 0,2 5k3. mapa3uToB);

CCPEOPAHBIA KAPACh | o (] ernaca sp. (DU 10,0 %, VML (1-5), KO 0,7

3os0T0€ 9K3. 1apa3UTOB).
pEYHON OKYHb -
OOBIKHOBEHHAs IJIepOIIepKOUIBI peMHENoB (Ligula intestinalis (OU
BEpPXOBKa 100,0 %, M (1-3), MO 1,4 5K3. napa3utoB)

Bo36yaurenn Opisthorchis felineus u apyrux omacHbIX Ui 4yenoBeka 3a00JeBaHUN B
BOJlOeMax OOHapyKeHbl He ObulM. TeM He MeHee BBISBICHHBIC MAapa3UTUYECKHE OPraHU3MbI
HaKJIaJpIBAIOT Ha MOTCHLUUAIBHOTO IOJIb30BATENs MPUHATHE MEP MO CHMXKEHUIO 3apaKEHHOCTH
pHIO.

CornmacHO MeETOAMYECKMX peKoMeHaanuid [6] Obula paccuMTaHa MMOTEHITMAbHAS
pBIOOTIPONYKTUBHOCTH 03ep borube — 49,2 kr/ra, wim 102,3 T u 3omotoe — 37,1 xr/ra, unm 11,0 1.

HUcxons w3  MOp(]ONOTHYECKHX, THIPOXUMHYECKUX U  THAPOOHOIOTHUYECKUX
0COOEHHOCTEH BOJHBIX O0BEKTOB, MOKHO CHENATh 3aKIIOUEHHE, YTO JUIS CO3JaHMs Ha o3epax
Brrube u 3o0moToe BomunmxuHckoro paiioHa prIOOBOJHBIX YYaCTKOB HEOOXOAUM KOMILIEKC MeEp
110 MEJINOPALNH:

1) ocymecTBieHHE MEpPONPUATHA 10 CAHUTAPHOM OYHCTKE BOAHBIX OOBEKTOB,
NPOTHBOACHCTBUM  HE3aKOHHBIM cOpocaM B  BOJOEMbl HEOUMIICHHBIX OBITOBBIX H
IPOMBIIIJICHHBIX CTOKOB, CKJIaJIMPOBAHUH Ha OEpEry CTPOUTENIEHOTO U MHOTO MyCOpa;

2) mpoBeZieHHuEe JHOYTIIYOUTENbHBIX padoT ¢ co3anneM 2-3 3uMOBAIbHBIX SIM, TNTyOUHON
He MeHee 4,0 M;

3) ynaneHue u3 03ep U3JIMIIKOB BbICIIEN BOJHON paCTUTEIbHOCTH KaMbIIIEKOCUIIKAMU;

4) pexynbTHUBaLUs OEPETOBOM JIMHUM C MTOCIEAYIOIINM BOCCTAHOBIEHUEM BOJIOOXPAaHHBIX
30H;

5) MakcUMaJbHBII OTJIOB 3apa)XKEHHOT'O JIEPHEO30M M JIMTYJIE30M CepeOpsHOro Kapacs u
O0OBIKHOBEHHOH BepXxoBKU. [IpoBeneHne noBa Kapacs, Kak OCHOBHOTO TPEICTAaBUTENS KOPEHHOM
MaJIOLIEHHOW UXTUO(ayHbI, MO3BOJIMT YMEHBIIUTh OO0BEM MXTHOMACCHI, CIIOCOOCTBYS
YBEIMYECHUIO KOPMOBBIX PECYPCOB JUISI LIEHHBIX BCEISIEMbIX BUAOB PbIO, OJAronpusTHO CKaXKeTCs
Ha ra30BOM peXXHMMeE BOJIOEMA B 3UMHEE BPEMS.

Ha uccnenoBaHHBIX 03epax IUIAaHUPYETCs 3apblOJeHHE MEPCHEKTUBHBIMU BHAAMHU DPbIO
JUI OCYLIECTBJIEHUs TOBapHOro peldonoBcTBa. Ilpu sTOM mnpoBeneHHe pbIOOBOAHBIX paldoOT
(popMupoBaHHEe ONTHMAIBHOTO COCTaBa MXTHO(AYHBI, NMPUMEHEHHUE HHTEHCH(PHUKAIMOHHBIX
MEPOTIPUATHIA) TI03BOJISIET HanOOoJIee TIOJIHO MCIIOIh30BaTh MOTCHIIMA BOJOEMa, 00ECIIeYMBaCT
MaKCHUMaJIbHBIN BBIXOJ] phIOHON MPOAYKIMH, YTO, B KOHEYHOM UTOTE, JIeIaeT BeIeHUE X03s5iCTBa
peHTabenpHbIM. B KauecTBe 00BEKTa MCKYCCTBEHHOIO DPa3BElIEHHs IMpeanararoTcst Oeiblii U
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MECTPBIA TOJICTOJIOOMKH, O€nblii aMmyp, cazaH (Kapm) W OOBIKHOBEHHAas Iyka. BeipammBanue
ITHX PHIOOBOAHBIX OOBEKTOB MO3BOJIUT IMOJYYUTh IEHHYIO PHIOOBOAHYIO MPOIYKIMIO 3a CUET
HanOoJiee MOJHOW YTHJIM3AIIMU €CTECTBEHHON KOPMOBOW 0a3bl ((PUTOIIIAHKTOH, 300IUIAHKTOH,
3000€HTOC, MeJIKasi MaJIOIEHHAs! UXTHO(ayHa).

Pe16oBoiHBIE PabOTHI 11€71€CO00pa3HO TPOBOJUTH, TOJBKO TIOCIIEC OCYIIECTBICHHS
pPBIOOXO3SIICTBEHHOM MeNMHOpaly BojJoeMa. B  TOpOTHMBHOM cilydae 3aBelOMO MOXKHO
YTBEPXKJIaTh, YTO XO3SUCTBEHHOTO A(deKkTa mosydeHo He OyAeT — YPOBEHHBIH pEXUM O03€p B
HACTOSAILIUH MOMEHT HE TMO3BOJIUT TMOMJEPKUBATH UXTHOIEHO3 U3 OKCHU(UIBHBIX BHUIOB-
MHTPOAYLIEHTOB, ECTECTBEHHBIN Mapa3UTOJIOrHYeCKUil (OH, B YACTHOCTH BBICOKAs YHCIEHHOCTD
Lernaea sp. u Ligula intestinalis HeGIarompusATHO CKAXKETCS HA BCETSEMBIX BUAX.

3akiloueHue

Ozepa berube m 3070TOE TMPEACTABISAIOT COOOM 3aMKHYTBIE OE€CCTOYHBIE BOJIOEMBI,
KOTOpPBIE  pAcCMoNaraloTCs B 30HE HEIOCTATOYHOTO  YBIAXHEHHS, XapaKTepU3YIOTCS
HEYCTOMYMBBIM  THUJPOJOTHYECKHUM  pPEXKHUMOM W, KaK  CIEACTBHE,  CHHUXCHHBIM
PBHIOOX035IICTBEHHOT'O CTaTyCOM.

[To mmomanu riccnemoBaHHbIe 03epa OTHOCATCS K cpearuM (beruse) u manbim (3om0T10€),
a 1o TIIyOrnHEe — K METTKOBOJIHBIM BOJIOEMaM.

[To crenenu u xapaktepy 3apactanus o3zepa berube u 3o0motoe no kinaccudukanmu AT
[onomsuna (1967) otHocutTes K OoparopHomy Tumy. OOImas 3apacTaeMocTh 03ep JocTuraer 15
% nia o3epa berusero u 20 - a1st 30710TOTO.

CoBpemenHast uxtuodayHa o3ep MpeAcTaBlIeHa TPeMsl BUIAMHU — CEpPEeOpSHBIM KapaceM
C. auratus (Linnaeus, 1758), peunsim okyHem P. fluviatilis Linnaeus, 1758 u 0OBIKHOBEHHOM
BepxoBkoii L. delineatus Heckel, 1843.

Bozoymutenu Opisthorchis felineus m apyrux omacHbIX AJig YejgoBeKa 3a00J€BaHUMA B
BOJIOEMax OOHapyxeHbl He Obuld. TeM He MeHee OOHapyXEHHbIE Mapa3sUTHUECKUE OPraHU3MBbI
HAKJIaJbIBAlOT OTpPaHUYEHHUs Ha UCIOJIb30BaHHWE BOJOEMOB B IENsAX AaKBaKyJIbTyphl 0e€3
MPOBEJICHUS PhIOOXO03SIIICTBEHHON METNOpaIiy.

Paccuntannas moTeHHHMaTbHAsT PHIOOMPOAYKTHBHOCTE 03epa berubero cocrasusier 49,2
kr/ra, umu 102,3 1, 3omororo — 37,1 xr/ra, umu 11,0 T. Ouenka ¢akTUYECKOW MPUEMHON
€MKOCTH BOJIOEMa M pacyeT HOPM MOCAIKU BHIOB-UHTPOJYLIEHTOB BO3MOXKHBI TOJIBKO IOCIIE
MPOBEJICHUS KOMIUIEKCHON METMOPAIliU U TOTIOJTHUTEIBHBIX HAYYHBIX H3BICKAHUM.

PabGora BbIMOMHEHa B paMKax TOCYJapCTBEHHOro KoHTpakTa Ne 2023.0521,
3aKJII0YEHHOr0 MeXy MUHHUCTEPCTBOM MPUPOAHBIX PECYPCOB M IKOJIOTUU ANTAWCKOro Kpas u
@denepanbHBIM  TOCYAAPCTBEHHBIM OIOJDKETHOM HaydHOM yupexnaeHun «Bcepoccuiickuii
Hay4HO-UCCIICIOBATEILCKUN HMHCTUTYT PBIOHOTO XO03siiicTBa W okeaHorpadum» (OPIBHY
«BHUPOY).
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YK 639.3.043

W3MEHEHHUE COCTABA KPOBH Y MOJIOJIU CTEPJISIIA CUBUPCKOM
(ACIPENSER RUTHENUS MARSIGLIT BRANDT) ITOJ BJIMAHUEM KOPMJIEHUA
C ITIPOBUOTUYECKUMHU ITAMMAMMU MUKPOOPI'AHU3MOB

K.B. Cumonenxo, H.A. Connuyes, A./l. IOpuuk, C.B. Cesacmees, U.B. Mopy3u
HoBocubupckuii rocyjapcTBEHHBIHN arpapHblii yHUBEPCUTET,
HoBocubupck, Poccus, konahinaksenia3@gmail.com

AHHoTanusl. B NaHHON cTaTbe pacCMOTPEHO BIIMSHUE BBEACHHUS B PAIlIOH KOPMIIEHUS PbIO
pa3IMYHBIX MPOOMOTHYECKUX IITAMMOB MHKPOOPIaHM3MOB Ha T'€MaTOJOTMUYECKUE IMOKa3aTeln
KkpoBHu. lccrmenoBaHus mMoOKa3aiyd, YTO OCHOBHBIE T'€MAaTOJIOTMYECKHE IapaMeTpbl MOJIOIU
CTEpJIAIN CUOMPCKOM MO/ BIMSIHUEM KOPMIICHUS C Pa3IMYHBIMU IPOOHMOTHKAMH, BTOpasi rpyra
(Enterococcus162St u Bacillus Licheniformes) mpoOMOTHKOB BIWsJIa CUJIbHEE HA TOKa3aTeln
KpacHO M 0en0i KPOBM y OIBITHBIX TPYII CTEPJSAM, TaK KaK IOKa3aTeld KpacHOW KpOBH
(3pUTPOLMTHI U TEMOTJIOONH) OBLIIM HUXKE, YeM y TIEPBOM TPYMIBI MPOOHMOTUKOB (Enterococcus u
Lactobacillus plantarum), a mokazarenu 0eyoil KpoBU (JIEHKOIUTHI U JEUKOIUTAapHAas (opMyIia)
HecéT OoJjiee BBICOKMU JTUM(OUIHBIN XapaKTep, YTO CBHJICTEILCTBYET O 0Oojiee BBICOKOMU
(arouuTapHOl AKTUBHOCTH.

KuaroueBble ciaoBa: crepisiap cuOHpcKas, MNPOOMOTHKH, TeMaTOJOTMYECKHE TOKa3aTelu,
SPUTPOILMTHI, TEMOTIIO0NH, JIEHKOLUUTHI, JIEHKOIMTapHas popMya.
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CHANGES IN BLOOD COMPOSITION IN JUVENILE SIBERIAN STERLET
(ACIPENSER RUTHENUS MARSIGLIT BRANDT) UNDER THE INFLUENCE OF
FEEDING WITH PROBIOTIC STRAINS OF MICROORGANISMS

K.V. Simonenko, N.A. Solntsev, A.D. Yurchik, S. V. Sevasteev, I.V. Moruzi

Summary. This article examines the effect of introducing various probiotic strains of
microorganisms into the fish diet on hematological parameters of blood. Studies have shown that
the main hematological parameters of juvenile Siberian sterlet under the influence of feeding
with various probiotics, the second group (Enterococcusl62St and Bacillus Licheniformes) of
probiotics had a stronger effect on the indicators of red and white blood in the experimental
groups of sterlet, since the indicators of red blood (erythrocytes and hemoglobin) were lower
than in the first group of probiotics (Enterococcus and Lactobacillus plantarum), and white
blood counts (leukocytes and leukocyte formula) It has a higher lymphoid character, which
indicates a higher phagocytic activity.

Keywords: Siberian sterlet, probiotics, hematological parameters, erythrocytes, hemoglobin,
leukocytes, leukocyte formula.

Heo0XxoauMbpIM  ycIOBHEM YCHEIIHOTO BEACHHWS WHTEHCHUBHOTO pHIOOBOJACTBA U
BOCIIPOM3BOJCTBA IIEHHBIX BHUJIOB PBIO SIBJISAETCS TIIATENIBbHBIN KOHTPOJIb 32 (U3HOIOTHYECKUM
COCTOSIHMEM OOBEKTOB BhIpamuBaHus. KpoBb, kak HauOonee naOuibHas TKaHb, OBICTPO
pearupyer Ha JeiCTBHE pa3iNYHbIX ()aKTOPOB M MPUBOAUT K BOCCTAHOBJIEHHIO PaBHOBECHUS
MEXy OPraHU3MOM U cpenoi. Bece n3MeHeHus, MpoUCXo e B OPraHu3Me, OTPaXKaroTcsl Ha
reMaToJIOrMuecKux Mokaszarensx. MccienoBanue KpoBH JaeT JOCTATOYHO SICHYIO KapTUHY Aaxke
HAa CaMBIX PaHHHX dTamax pa3IUYHBIX 3a00JCBAaHUI B TOM YHCIIE U HE3apa3HBIX, a TAKXKE MPHU
W3MEHEHUsAX  yciaoBud  oOurtanus peid0 [1]. Hapsamy ¢ mapa3uToiIorHyecKUMH,
MUKPOOUOJIIOTUYECKUMU W BHPYCOJIOTMUECKUMH HCCIEIOBAHUSMU BaXKHOE 3HAYCHHE HMEET
aHanu3 KpoBu. [IpaBuibHass U CBOEBpEMEHHas JAMArHOCTUKA W3MEHEHUN KapTUHBI KPOBU
MO3BOJISICT BBISIBUTH BO3HUKAIOIIUHN qUCOATaHC WK MATOJIOTHIO B OPTaHU3Me PhIO, MO3TOMY st
OLICHKHM  (DM3HMOJOTMYECKOr0  COCTOSHHUA ~ HEOOXOAMMO  MPOBOAUTH  KOMIUIEKCHOE
reMaToJIOTHYecKoe oOcieioBanue [2].

eap padoThI: WM3YyUYUTHh COCTOSIHUE TE€MATOJIOTMYECKUX TOKa3aTelerd CTepisiau IpHu
BBEJICHUU B PAllMOH KOPMOB C PA3IMYHBIMH MPOOUOTHYECKUMHU IITAMMaMU MUKPOOPTaHU3MOB.

MarepuaJj u MeTOAbI

OOBEeKTOM HCCIeIOBaHMS OblIa MOJIOAb CTEPIAId CUOMpPCKOW B 3-x rpymmax (2-x
OMBITHBIX U 1-a KOHTPOJIbHAS).

[Ipenmerom wuccnenoBaHuss ObUIO BIMSHHE KOpMa C Pa3iIMYHBIMH MPOOUOTHYECKHUMHU
[ITaMMaMHi MUKPOOPIaHW3MOB Ha T€MaTOJIOTMUECKUE TTOKA3aTENI KPOBHU PHIO.

DOKcnepuMeHTalbHbIe pabOThl MpoBeAeHbI B Y3B  wmcciemoBarenbcKoro IieHTpa
akBakynbTypsl HoBocubupckoro I'AY. beutn chopmupoBannbsie 3 uccieayemple TPYIIbI M0 3
0co0M B K0, OTOOpaHHBIC CiIydailHBIM oOpazoM. B mepBbIii mepmoa 3kcriepuMeHTa (¢
09.08.2024 mno 16.09.2024) nns KOHTPOJIBHOM TPYIIBI UCIIOJIB30BAJICA KOpM Aquamarus, AJs
OTIBITHBIX TPYIII - UCIIOJIB30BAJICS TOT e KOPM € 100aBIeHUEM MUKPOOPTaHU3MOB Enterococcus
u Lactobacillus plantarum. Bo Bropoit nepuop sxcnepumenta (¢ 29.10.2024 mo 10.12.2024) mans
KOHTPOJIbHOM TPYIIbl HMCHOJb30Balca KopM Aquamarus, s KOHTPOJIBHBIX TIpymnm —
«Aquamarusy ¢  J00aBIEHHEM  MHKpPOOPraHusMoB  Enterococcus162St u  Bacillus
Licheniformes2(). MukpoopraHu3Mbl ObUTH TIOJTYY€HBI U3 MUKPOOHOTHI KUIIICYHHKA OCETPOBBIX
pwIO [3].

Jlna 3abopa KpoBH, NMpeABApUTENbHO ObUIa MPOBEACHA MpEeMeIuKalus JTUIOKOMHOM Ha
kaOpel wHccrneayeMoil pbeIObI, ans e€ oOe3aBwkuBanus (2 Min jnugokomHa Ha 10 i
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TUCTUJIJTMPOBAHHOM BOJBI) M 3aTe€M MPOMU3BOAMIICS 3a00p KpOBM M3 XBOCTOBOM apTepuu
MEAUIIMHCKUM IITTPUIIOM, 00bEMOM 2 MUJUTAIUTPA.

Jlng  ompeneneHuss COAEpKaHUS TE€MOINIOOWHA HCIONb30BAICA KOJIOPUMETPUUECKUMA
meron Camu [4]. KonmmuecTBO remoriioOMHa ONPEAENsIOT CIEAYIOIIMM 00pa3oM: KarlelbKy
KpOBM HabpaTh B THUMETKYy 10 uepThl (20 MM®) M MEpeHEeCTH B CPEAHIOK TIPajyHMpPOBAHHYIO
npoOupky npubopa, Kyaa 3apanee HanuT (npubiamusurensHo o aenenus 10) 0,1H pactsop HCI.
KpoBb U3 mumeTkyd BHITYCTUTH B PacTBOpP KUCIOTHL. [Ipu 3TOM B MHIETKY HECKOJIBKO pa3
BCACBIBAIOT ¥ OISATH BBHIMYCKAIOT PACTBOP, HAXOMASIIUNCS B MPOOUPKE, YTOOBI yIAIUTh OCTATKH
KPOBH €O CTEHOK mnuneTku. [lon BiusHMEM pacTBOpa CONSHOW KHUCIOTHI T€MOTJIO0MH KpOBHU
MEPEeXOIUT B TeMHH, OypeeT W MPUOOpeTaeT Ty ke OKPACKy, YTO M CTAaHIAAPTHBIA pacTBOp B
00ko0BBIX Mpobupkax. [locne 3Toro B cpenHio mMpoOUpKy 100aBUTh AUCTHILUIMPOBAHHYIO BOAY
Mo KarisiM J0 TeX Iop, MOKa WHTCHCHBHOCTh OKpPacKd He OyaeT OJMHAaKOBa C IIBETOM
cTa"aapTHoro pactopa. [locie 3Toro rpagynpoBaHHy0 NPOOUPKY BBHITAIIUTH U TIOCMOTPETh, 110
KAKOTO JIENIEHUsS JOXOAMT B HEW KHUAKOCTh. OJTO JEJICHHE YKa3blBaeT Ha COJEpKaHUE
reMorjio0uHa B mporeHTax [5].

Jlnst onpeneneHus: KOJUYeCTBa JEHKOLUUTOB U 3PUTPOLUTOB MOJCUYET MPOU3BOAMIICA B
cyeTHo kamepe ['opsieBa. Jlyist pa3OaBieHHsT KPOBHU NMPUMEHSIOT CMECHUTENb, TMO3BOJISIONINN
pazbaBisaTh kpoBb B 100 pa3. KpoBp Habuparor mo ormerku 1,0. Ilocne sToro B cMecuTelnb
HaOUPAIOT PacTBOP HEUTPATLTPOT, JO MOJOBUHBI PACITUPEHUS CMECUTENS (TPUOIM3UTENHHO), a
3aTeM KOHYHMK CMECHUTEIs IEPEHOCAT B MPOOUPKY C paCTBOPOM KPHCTAUI-BUOJIET M HAIOJIHSIOT
cmecutenb o ormetku 101. Ilocnme mnepememmBaHusi KpPOBHM C KPACUTENSIMH OCTaBJISIIOT
cMmecutens Ha 5- 10 MHHYT B MOKOE, BHOBB MEPEMEIIMBAIOT U 3aTEM CTPSIXHYB, KaK OOBIYHO,
nepBble 2—3 KAl M3 CMECHUTENs, CIEAYIONIYI0 KaIlJllo BHOCST B CUETHYIO Kamepy [6]. B
HPUTPOIMTAX CIA00 OKpAIICHbI TOJBKO sipa. SIapa JEHKOIMTOB OKpAIIMBAIOTCS B TEMHBIN
(bUONEeTOBO-KpAaCHBIN IIBET, a MpOTOIUIa3Ma WX B pO30BaThld 1BeT. biaromaps 3TomMy
OPUTPOLIUTH W JIEHKOIUTHI B KaMmepe JIETKO OTIMYUMBL. [lOJCUMUTHIBAIOT MpU MTOMOIIU
MHKPOCKOIA Ha yBenndyeHur x40, BHaYaie KOJUYECTBO APUTPOLUTOB B 80 MaJIbIX KBaJIpaTUKAX,
3aTeM KOJIMYECTBO JICHKOIMTOB B OONbIIHX 5-6 KBaapaTax [4].

Jleiikonutapuyio  ¢opMyly  BBIBOOWIM  IyTeM  IOJCYE€Ta  KJIETOK  KpOBH,
unaeHTudunupoBau ux no kraccuduxarnmu H. T. UBanosoii (1983) [7].

Pe3yabTaTsl U X 00Cy:KIeHUE

B cooTBeTcTBHM € MOCTaBIEHHBIMU 3aJjadyaMH ObUIM IPOAHAIM3UPOBAHbBI IOTY4YEHHBIE
pe3ynbratel (Tabnuna 1 u Tabnuna 2).

Ha mnporskennn mnepBoro mnepuona HcciaeqoBaHus B ombite (5) m ombite (6) ¢
NpOOMOTUYECKHMMH IITaMMaMHU MHUKPOOPTaHU3MOB Enterococcus u Lactobacillus plantarum
COOTBETCTBEHHO, HAOIIOAAJIOCh CHU)KEHUE HPUTPOLMTOB U JICHKOLUTOB IO CPABHEHUIO C
KOHTPOJILHOM Tpynnoit (4), a coaepxaHue reMOrjJo0MHa MPU 3TOM BBIIIE, YeM B KOHTPOJIbHOM
rpymnre.

BaxHyio ponb B OpraHuzMe pbhl0 UIpalOT KIETKH OO KpOBH, KOTOpPBIEC SBISIOTCS
HETOCPECTBEHHBIMY YYaCTHUKAMHM BHYTPEHHMX OOMEHHBIX IpolieccoB. benas KpoBb y Bcex
TPYII CTEPISIIU HOCHIIA JIMM(POUIHBINA XapakTep [8], KoIu4ecTBO JTUM(POLUTOB COCTABISIIO 67,7—
72,3 %. OTMeudaeTcst MOBBILIEHUE BCEX TPYIIIT HEUTPO(DUIIOB B OMBITHBIX IPYIINAX [0 CPABHEHHUIO C
OIBITHOM TPYMION CTEpJIsIIU, CBUAETENHCTBYET O Oojiee BBICOKOW (haronuTapHONW aKTHBHOCTH.
Crnenyer OTMETHTb, UTO B ONBITHOM rpymmne (5) ObltH 3aguKcHpoBaHbl MOHOONACTHI - 0,6%, UTO HE
OTMEUaJIoCh B JPYTUX IPYIIax Ha NPOTSHKEHUH BCEro uccienoBanus (Tadbmuma 1).

Ha mnporsokennn BTOporo mnepuoja ucciaefoBaHuss B ombiTe (2) um ombite (1) ¢
NpOOMOTUYECKHMHU IITaMMaMi MUKPOOPTraHu3MoB Enterococcus162St u Bacillus Licheniformes
COOTBETCTBEHHO, HAOIIOAATIOCh CHU)KEHUE HPUTPOLMTOB U JICHKOLUTOB 10 CPABHEHUIO C
KOHTPOJILHOM Tpynnoi (3), a coaepxkaHue reMOrJo0MHa MPH 3TOM BBIIIE, YeM B KOHTPOJIbHOM
IpymIe, 4YTO MOXKET FOBOPUTH O XOPOILIEH HACBIIIIEHHOCTH 3PUTPOLIUTOB FEMOTTIOOMHOM.
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Tabnuna 1. Pe3yapTaThl HCClIeAOBaHUS TeMaTOIOTHIECKUX ITAPAMETPOB KPOBU CTEPIISIH
cubupckoit Tpex uccnemyemsix rpymnt (¢ 09.08.2024 o 16.09.2024)

Onbrt (5) OmnbIT (6)
IMoka3arenu Kourpos, Aquamarus Aquamar}l S*
Aquamarus (4) Lactobacillus
+Enterococcus
plantarum
I'emaTonornyeckue nokaszaresn 09.08
OpUTPOLUTHL, 10%/MK 0,195 £0,007 0,135 +0,024 0,157 £0,021
Jeiikomutsl, 103 /MK 22,3+09 20,0+35 18,6 £29
I'emoriobuH, /1 30 £15 40 £3,5 433 +6
JleiikorurapHas dopmyna, %
JlumbonmThl 65,3 +0,3 72,3 +24 77,3 +£1.2
Mueno0aacTsl 7,3+0,3 5,3+09 6,3 +0,3
D03uHO(UITBI 10,3 +18 13,7+23 6,7 +0,7
MOHOILUTEI 5,3+03 0,703 1,3+03
I1.A.H* 3,3+0,3 3,0£1,0 2,7+0,3
C.J.H* 2,7+03 1,7+0,7 3,0+0,6
MuenonuTel 2,7+03 1,0+0,0 2,0+06
[TpomMuenonuTs 1,0+00 1,0+0,6 0,7+0.3
MeTaMHEI0IUTEI 0 0,703 0
I'emaTonornyeckue nokaszaresn 19.08
OpUTPOLUTHI, 10%/MK 0,182+0,019 0,204+0,037 0,201+0,040
Jeiikormutsl, 103 /MK 19,0+£5,3 15,7£1,5 18,3+3,9
I'emornoOuH, r/1 43 343 35,0£2,9 46,7+10,1
Jleitkonurapuas dopmyna, %
JlnmdormTer 71,7 +38 69,0 £58 72,3 +2)7
Mueno0aacTsl 4,7+0,7 4,7+23 4,0+1,5
D03uHO(UITBI 9,0+35 9,7+18 6,718
MOHOIIUTHI 2,717 6,023 3,7+1,7
I1.A.H* 6,3+18 6,7+24 8,3+12
C.J.H* 1,7+03 2,7+1,5 3,7+09
MuenonuTel 0 0 0,3+03
[TpomMuenonuTs 3,7+0.3 1,7+03 0
MeTaMHEI0IMTEI 0,7+0,3 0,3+03 1,0£0
I'emaTonornyeckue nokaszaresn 28.08
Dpurpouutsl, 10%/MKn 0,096+0,024 0,123+0,024 0,115+0,047
Jeiikomutsl, 103 /MK 17,04£3,1 14,0+£1,5 13,7+4,7
I'emorno6uH, r/n 28,0+6,7 39,0+0,6 39,3+2,3
JleiixouuTapHas popmyna, %
JlnmdormTer 73 £5,6 65,0£25 73 +3,1
Mueno6aacTsl 2,7+13 3,7+0,7 2,3+0.3
D03UHO(UITBI 5+£26 10,7+5,0 57+13
MOHOIUTHI 7+23 43+19 5+1.2
I1.A.H* 6,7+15 8+1,5 9,3+26
C.A.H* 43+19 3+1,0 3,7+09
MuenonuTel 0 0 0
[TpoMuenonuTs 1,3+0,3 33+1,7 0,3+0.3
MeTaMHEI0IUTHI 0 23+19 0,7+0,3
MoHo001acThI 0 0,3+0,3 0

I'ematogornyeckue nmokasareau 09.09
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OpUTPOLMTHI, 10%/MK 0,175+0,045 0,170+0,056 0,145+0,047
Jeiikomutsl, 103 /MK 16,7£0,7 17,04£3,1 19,0 £5,5
I'emoriobuH, /1 40,3+5,0 35,3+£3,2 29,3+0,7
JleiikonurapHas dopmyna, %
JlumboumThl 68,3 £2,0 61 £3,6 68,7 £2,6
Mueno06iacThl 47+1,5 43+03 5,3+0,7
D03UHO(UITBI 5,3+19 11,3+1.2 7+2
MOHOLUTHI 3,3+03 5+1,5 2,7+0.3
I1.A.H* 11+3,1 7,3+1,7 10,7 £23
C.J.H* 2,3+15 6+4.6 1,3+0,7
MuenonuTel 0,707 0,3+03 0,7+0,7
[TpomuenouuTsl 1,712 1,7+09 1+£0,6
MeTaMHEI0IMTEI 2,7+1,8 3+1,5 2,7+27
I'emaTonornyeckue nokaszaresn 16.09
OpUTPOLUTHL, 10%/MK 0,181 0,016 0,140 + 0,009 0,187 +£0,037
Jeiikomutsl, 103 /MK 23,0+4,7 18,7+ 3,3 22,0+ 5,6
I'emornoOuH, r/1 36,0+ 4,0 39,0+ 1,5 42,0+ 0,6
JleitkorrapHas dopmyna, %
JlumboumThl 66,7 +4,7 71 £1,5 70,3 £43
Mueno0macThl 3£15 4,7+03 5+1.2
D031UHO(UITBI 43+09 1,7+12 5,709
MOHOIUTHI 4+15 3,712 4+15
I1.A.H* 10+3,5 6+1,5 9,7+5
C.J.H* 4,0+10 440 4+17
MuenonuTel 0,7+0.3 0,7+03 0
[TpomMuenonuTs 2+15 1,3+09 2+15
MeTaMHEeI0IUThI 3+3 1+06 1,7+03

*IIpumeuanue: 11.51.H — manouxosinepusie HeliTpodmibr; C.S.H. — cermenTosinepHbie

HEUTPOPHITHIL.

benas xpoBb y BCeX TpyHN CTEpNsAH HOCWIA JTUMQPOUAHBIA XapakTep, KOJIUYECTBO
aumdouuToB cocraBiasuio 69,4-739 9% [8], mpuuem B KOHTpoibHOM Tpymme (1) Obur
HAaUMEHBIINN MoKa3zarenab. OTMeYaeTcss HOpMaIbHOE paclpeelieHne BCeX TPYII HEHTpoduios
B ONIBITHBIX TPYIIAx MO CPABHEHUIO C KOHTPOJIBHOU TPYITION cTepisiau (Tabmuma 2).

Tabmuma 2. Pe3ynmpTaThl HCCIENOBaHUS TE€MATOJOTHUECKUX MMapaMeTpOB KPOBU CTEPIISIAH
cubupckoit Tpex uccneayembix rpymi (¢ 29.10.2024 o 10.12.2024)

OmnsIT (2) OmnsiT (1) Aquamarus
Iloka3aTenu K:ggggl;g) Aquamarus+ + Bacillus
Enterococcus162St Licheniformes
I'emaTonornyeckue nokaszaresu 29.10
OpUTPOLIUTHI, 10%/MKo 0,114 +0,018 0,093 +0,018 0,064 + 0,026
Jeiikomutsl, 103 /MK 140+1,7 13+2,0 140+ 1,0
I'emoriobuH, r/1 357+2,3 347+5,5 37,3+3,7
JleiikonmrapHas ¢popmyna, %
JlnmdormTter 79+15 79+1,5 70£3,6
Mueno06aacTsl 3,7+09 3,3+0,7 3,7+0,7
D03uHO( MBI 7,3+£29 3+15 8,3+24
MoHOIUTHI 2,718 4,7+03 2,3+03
I1.A.H* 4,3+09 83+18 5,3+03
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C.J.H* 0,3+03 0,7+03 3+1
MuenonuTel 0 0 0
[TpomuenouuTsl 1,3+0,7 0,3+0,3 23+19
MeTaMHuEeI0IUTE 1,3+0,7 0,7+03 1,7+09
I'emaTonornueckue nmokaszareian 09.11
SputporuTsl, 10°/MKa 0,138 £0,028 0,123 £0,058 0,079 £ 0,032
Jeiixomutsl, 103 /MK 10,0+ 3,5 8,3+2,3 97+1,9
I'emoriobuH, /1 38,0+5,5 42,7+3,2 40,3 +4,6
JleiikonmrapHas popmyna %
JlumbonmThl 73,3 +0,7 78 £0,6 69,3 £3,8
Mueno06iacThl 6,3+1.2 3+0,6 4406
D03uHOGUITBI 4,7 £277 9+2 8,7+44
MOHOITIUTEI 4+12 2,7+09 4+15
I1.J1.H* 5,3+1,5 4,3+13 6,7 +23
C.J.H* 33+1.2 0 2,7+13
MuenonuTel 0,703 0 0,3+0.3
[IpoMuenouuTsl 2,3+23 1,3+09 2,7+2.2
MeTaMHueI0INTE 0 1,7+03 1,3+13
I'emaTonornueckue nmokaszarenan 20.11
OpUTPOLIUTHI, 10%/mKot 0,150 + 0,044 0,093 + 0,021 0,081 £0,011
Jetikormutsl, 103 /MK 26,0+3.5 143+4)5 10,7+ 0,9
I'emoriobuH, /1 30,0+1,2 28, 7+0,9 30,7+0,9
JleiikonmrapHas ¢popmyna, %
JlumbouuThr 64,7+1,8 73,0+ 0,6 633+1,3
Mueno06nacThl 4,0+ 0,6 3+0,6 6,7+0,3
D03uHO( MBI 9,0+1,0 2,7+£0,3 8,012
MOHOIIUTEI 4,7+0,3 3,3+0,3 43+0,3
I1.J1.H* 8,0+0,6 7,3+0,9 11,3+0,9
C.J1.H* 2,3+0,3 3,0+0,6 3,7+ 0,3
MuenonuTel 0 0 0
[TpomuenouuTsl 1,3+0,3 1,3+0,3 1,3+0,3
MeTaMueITOnHThI 2,3+0,7 6,0+£0,6 1+0
I'emaToaornueckue nokaszareaun 30.11
OpUTPOLIUTHI, 10%/mKot 0,105 + 0,002 0,131+ 0,020 0,080 +£0,012
Jeiikomutsl, 103 /MK 19,0+ 4,6 140+1,7 12,3+2,0
I'emoriobuH, r/1 22, 7+1,5 26,3 +3.8 33,7+0,9
JleiikonmrapHas ¢popmyna, %
JlumbonmTer 72,3+39 68+ 3,1 72 £3,8
Mueno0aacTsl 2,7+1,5 23+23 3,7+£1,9
D03uHO( MBI 4412 53+1,5 3+0,6
MOHOIIUTEI 5+0,6 6,7+0,9 57+22
I1.51.H* 8,3+1,8 10,3 +1,2 7,7+1,5
C.J1.H* 3,3+0,9 4+1,2 2,7+0,7
MuenonuTel 0,7+£0,3 0,7+0,7 1,3+0,7
[TpomMuenonuTs 1,7+0,7 0,7£0 1,7+ 0,9
MeTaMueITOnHThI 1,3+0,3 2+0,6 2,3+0,7
I'emaTonornueckue noxkaszarean 10.12
OpUTPOLUTHI, 10%/mKot 0,134 + 0,022 0,146 + 0,022 0,095 + 0,007
Jeiixomutsl, 103 /MK 18,02 170+ 1 16 +£2,5
I'emoriobus, 1/1 42 +3,6 37,7+2,3 36,3+3,2
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JleiikoruTapHast popmyna, %

JlnmdormTer 76,3+1,5 71,7+1,5 72,7+1,8
Mueno0aacTsl 0,7+0,7 1,7+1,2 2,3+0,7
D03uHO(P MBI 3,7£0,9 5,7£0,9 1,3+0,7
MoOHOIIUTEI 53+1,2 5,3+0,3 5,7£0,9
I1.A.H* 83+273 6,7+ 1,3 123+1,2
C.J.H* 3,3+03 4+12 3,7+1,3
MuenonuTsl 0,703 0,3+0,3 0
[TpomMuenonuTs 03+0,3 0,7+£0,3 03+0,3
MeTaMHEIOIHUTEI 1,3+0,3 4+1,7 1,7+0,7
*Ilpumeuanue: I1I.H — mamoukosigepusie Heutpodmib;; CA.H. — cermeHTosiepHbie
HEUTPOPHUITHL.

PaccmarpuBas OCHOBHbBIE T€MAaTOJIOTMYECKHE IMapaMeTpbl MOJIOIU CTEPIISIIA CHOUPCKON
MO/ BIMSIHUEM KOPMJICHUS C Pa3IMYHbIMH MIPOOMOTHKAMH, MOKHO CKa3aTb O TOM, YTO, BTOpas
rpynna (Enterococcusl62St u Bacillus Licheniformes) TpoOMOTUKOB BIHsIa CHJIbBHEE Ha
MOKa3aTelu KpacHOM U 0esloil KPOBH y OIBITHBIX TPYIII CTEPIISIU, TaK KaK MOKa3aTean KpacHO!
KPOBU (SPUTPOLMUTHI W TEeMOITOOMH) ObUIM HKXKe, YeM Yy MEepBOH TIpynmbl MPOOHOTHKOB
(Enterococcus u Lactobacillus plantarum), a mnokaszarenu Oemoil KpoBH (JCHKOIUTHI U
aeWikoruTapHas popmyia) Hec€T 6osee BEICOKUI TUM(OUIHBINA XapaKTep, YTO CBUACTEIbCTBYET
0 0Oosiee BBICOKOH (haromuTapHON aKTHBHOCTH COOTBETCTBEHHO (Tabnuia 3).

Ta6muma 3. CpegHue 3HaYEHUS TEMATOJIOTHYECKUX MMapaMeTPOB 3a 2 TIEpHoia UCCIICIOBAHUS

OmnsIT (5) OmnbIT (6) Aquamarus
KonTpoanb .
IMoka3arenu Aquamarus (4) Aquamarus + Lactobacillus
+Enterococcus plantarum
I'emaTosioruyecKue nMoKa3aTean
OpUTPOLUTHL, 10%/mKt 0,166+0,013 0,154+0,015 0,161+0,017
Jeiikomutsl, 103 /MK 19,6£1,2 17£1,1 18,4+1,8
I'emornobuH, r/n 35,5+3,4 37,6+1,2 40,1+2,5
JleiikormrapHas ¢popmyna, %
JlnmdormTter 69+1,6 67,7£1,7 72,3+1,3
Mueno6aacTsl 4,4+0,6 4,5+0,4 4,6+0,5
D03uHO( MBI 6,8+1 10,6+1,14 6,3+0,5
MoOHOIIUTEI 4,4+0,6 3,9+0,7 3,3+0,5
I1.AH 7,4+1,1 6,2+0,7 8,1+1,2
C.JAH 3+0,5 3,4+0,9 3,1+0.4
MuenonuThl 0,8+0,2 0,4+0,1 0,6 £0,2
[TpomMuenonuTs 1,9+0,4 1,8+0,4 0,8+0,3
MeTaMHeI0LUThI 1,2+0,6 1,4+0,5 1,2+0,5
MoHo01acThI 0 0,6+0,6 0
OnpiT (2) OmnbiT (1) Aquamarus
ITokazarenu K:;‘;EE:;;E? Aquamarus+ + Bacillus
Enterococcus162St Licheniformes
I'emaTosioruyecKue nMoKa3aTean
OpUTPOLUTHL, 10%/mKot 0,128+0,011 0,117+0,013 0,080+0,008
Jeiikomutsl, 103 /MK 17,4+1,8 13,3+1,2 12,5+0,9
I'emornoOuH, r/1 33,6+2,1 34+2 35,6+1,4
JleiikonmrapHas ¢popmyna, %
JlumbonmTh 73,1£1,5 73,9+1,2 69,4+1,4
Mueno061acThl 3,4+0,6 2,6£0,5 440,5

139




D03uHOGUITBI 5,7+0,9 5,1+0,7 5,8+1,2
MOHOIUTHI 4.3+0,4 4,5+0,4 4.4+0,5
I1.9.H* 6,8+0,7 7,4+0,7 8,6+0,8
C.J.H* 2,5+0.4 2,3+0,5 3,1+0,4
MuenonuThl 0,2+0,1 0,2+0,1 0,3+0
[TpomMuenonuTs 1+0,2 0,8+0,2 1,6£0,5
MeTaMHuEeI0INTE 1,7£0,4 2,8+0,6 1,6£0,3
*[Ipumeuanue: IT1L.SI.H — mnanoukosimepusie neurpodumib;; C.A.H. — cermeHTOsIEpHBIE
HEeUTpoUIIHL.
BriBoabl

1. Ha mpoTspkeHMH TepBOro Iepuoja HccleAoBaHus B ombiTe (5) u ombite (6) ¢
MPOOMOTHYECKUMH IITaMMaMH MHKPOOPTaHU3MOB Enterococcus u Lactobacillus plantarum
COOTBETCTBEHHO, HAOJIOAAJIOCh CHU)KEHUE OHPUTPOLMTOB U JICHKOLMUTOB IO CPABHEHUIO C
KOHTPOJILHOM Tpynmoi (4), a copepkaHue reMorIoONHa TPH 3TOM BBIIIE, YeM B KOHTPOJIHHOU
rpynne. benas KpoBb y BCeX TPYII CTEPISIAIA HOCWIA JTUMQOUIHBIA XapakTep, KOJIUYECTBO
aumbouuToB coctaBisuio 67,7-72,3 %. OTMmeuaeTcsi MOBBILIEHHUE BCEX I'PyHI HEUTpOoUIOB B
OTIBITHBIX TPYIIAX MO CPABHEHHIO C OMBITHOHN TPYIION CTEpsSiIv, CBUACTEILCTBYET O Oolee
BBICOKOW (aronutapHoi akTUBHOCTH. B ombiTHOW rpynme (5) Obut  3a)UKCHPOBAHBI
MoHoOnactel - 0,6%, 4YTO He OTMeYaJoch B JPYIHX TIpyNnax Ha MPOTSHKEHUH BCEro
HCCJIETOBAHMUS.

2. Ha mpoTsbkeHWM BTOPOTO IMepHoja uccienoBaHus B ombiTe (2) u ombite (1) ¢
NpOOMOTUYECKHMHU HITAaMMaMU MUKPOOPTaHu3MoB Enterococcus162St u Bacillus Licheniformes
COOTBETCTBEHHO, HAOIIOAAIOCh CHUKEHHE HPUTPOLUTOB U JIEHKOLUTOB MO CPABHEHHIO C
KOHTPOJILHOM Tpynnoi (3), a coaepxkaHue reMOrJo0MHa MPU 3TOM BBIIIE, YeM B KOHTPOJIBHOM
IpyIMIe, 4YTO MOKET TOBOPUTH O XOPOILIEH HACBIIIEHHOCTH SPUTPOLIMTOB remMoryioonnom. benas
KPOBb Yy BCEX TPYNI CTEPNISAId HOCWIA JUM(OUIHBIA XapakTep, KOIUYECTBO ITUM(OIUTOB
cocraBisio 69,4-73,9 %, npuueM B KOHTpOJdbHOU rpymme (1) Obul HAaMMEHBIIUN MOKa3aTellb.
OtmedaeTcss HOpMaIbHOE paclpeieNieHue BCeX TPyNI HEUTPOPUIOB B OMBITHBIX TPYIIAX IO
CPaBHEHUIO C KOHTPOJIBHOM TPYIIION CTEPIISAIN.

3. PaccmarpuBasi OCHOBHBIE T'€MATOJOTHYECKHE TapaMeTpbl MOJIOAH CTEPIISIN
CUOMPCKOM MO/ BIMSIHUEM KOPMJICHMS C Pa3jIMYHbIMH IPOOMOTHKAMHU, MOKHO CKa3aThb O TOM,
4yto, BTOpas rpymmna (Enterococcusl62St u Bacillus Licheniformes) npoOWOTHKOB BIUsIa
CHWJIbHEE Ha IOKa3aTelid KpacHOW M Oeloi KPOBH y ONBITHBIX TPYNIN CTEPIsSIu, TaK Kak
MOKAa3aTeN KPacHOH KPOBHU (IPUTPOLMUTHI M TEMOTJIO0MH) OBUIM HIDKE, YeM y TIEPBOM TPYIIIbI
npoduotukoB (Enterococcus u Lactobacillus plantarum), a moka3atenu OeJol KpOBH
(JeikouuTHl M JNeHKomMTapHas Gopmyna) HecéT Oosiee BHICOKUN JTUMGOUIHBIN XapakTep, YTo
CBUJICTENILCTBYET O 0oJiee BHICOKOH (parouTapHOil aKTUBHOCTH COOTBETCTBEHHO.
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YK 639.3.043
N3YYEHUE 3ABUCUMOCTHU MEXKAY 'TEMATOJIOI'MYECKUMH
MOKA3ATEJSAMHU U IPUPOCTOM MACCHI TEJIA CTEPJISAJIA CUBUPCKOM
(ACIPENSER RUTHENUS MARSIGLII BRANDT) B YCJIOBUAX YCTAHOBKH
3AMKHYTOI'O BOOJOCHABXXEHUA

H.A. Connuyes, K.B. Cumonenxo, A./l. IOpuux, U.B. Mopy3u
HoBocubupckuii rocy1apCcTBEHHBIN arpapHbIii yHUBEPCHUTET,
Hosocubupck, Poccus, nik.solncev.97@mail.ru

AHHOTanus. B maHHO# cTaThe paccMaTpUBAETCsl HATUYHUE CBSI3U MEXIY T'€MaTOJIOTHYECKUMU
MOKa3aTeJISIMU CTEPIISIIN CUOUpPCKO (Acipenser ruthenus marsiglii Brandt) u mpupocToM mMacchl
Tena B ycnoBusax ¥Y3B (ycTaHOBKa 3aMKHYTOTO BOJOCHaOeHHUs ). B nuccnenoBanum s pacuéra
KOppeJsIIMM  C Maccoll paccMaTpUBAJIOCh TpH MapaMerpa: CoJep)KaHHE SPUTPOLUTOB,
COJIep’)KaHWE DPUTPOLIMTOB M KOHIICHTpAIMS TeMOorjoOuHa. B pesynbTaTe KOppEIsiuOHHOTO
aHanm3a ciabasi Koppensaius Obuta OOHApYKEHBI TONBKO CO 3HAYEHHEM TemorinodouHa. Yrto
CBUJICTEILCTBYET O TOM, YTO B XOJE dKCIEpUMEHTa C HAaOOpPOM phIOaMH MacChl KOHIICHTpAIUs
remMorjaoOonHa yMmeHbInanach.CBsi3b 3HAUYEHWH MacChl C KOHIIEHTpAIMEH SPUTPOLUTOB |
TuMQOIMTOB HE OOHApYKEHA.

KutoueBble ¢j10Ba: 3pUTPOIUTHL, TEMOTJI00MH, TIEHKOIUTHI, TPUPOCT, KOPPEIALHU.

STUDY OF THE RELATIONSHIP BETWEEN HEMATOLOGICAL PARAMETERS
AND BODY WEIGHT GAIN OF SIBERIAN STERLET (ACIPENSER RUTHENUS
MARSIGLIT BRANDT) IN THE CONDITIONS OF INSTALLATION OF A CLOSED
WATER SUPPLY

N.A. Solntsev, K.V. Simonenko, A.D. Yurchik, 1. V. Moruzi

Summary. This article examines the relationship between the hematological parameters of the
Siberian sterlet (Asirepseg ruthenus marsiglii Brandt) and body weight gain in conditions of
ultrasound (installation of a closed water supply). In the study, three parameters were considered
to calculate the correlation with weight: red blood cell count, red blood cell count, and
hemoglobin concentration. As a result of the correlation analysis, a weak correlation was found
only with the hemoglobin value. This indicates that during the experiment with fish weight gain,
the hemoglobin concentration decreased. The relationship of mass values with the concentration
of erythrocytes and lymphocytes.

Keywords: erythrocytes, hemoglobin, leukocytes, growth, correlation.
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IIpy WMHTEHCUBHBIX TEXHOJOTHSAX MCKYCCTBEHHOTO BBIPAIlMBaHUS TUAPOOHMOHTOB
BO3PacTaeT HEOOXOAMMOCTh OIICHKH (PU3HOJIOTMYECKOTO COCTOSIHUA —pBIO, TOA00HBIE
MEPONPUATHS HMMEIOT BaXXHOE JUATHOCTMYECKOE 3HAYECHHA W PACIIUPAIOT BO3MOXKXHOCTHU
OPOM3BOAUTENEH B TIOMCKAaX METOJOB TMOBBIIICHUS MPOIYKTUBHOCTH PHIOOBOAUECKUX
npennpusatTaii. OIHUM U3 OCHOBHBIX METOJOB OLICHKM SBJISIOTCS T'€MAaTOJIOIMYECKHE
UCCIIEIOBAaHUSI M BXOJIIMH B HHUX KOMIUIEKC MEPONPHUATHH, MOJpa3yMeBaIOLM moa co0oii
MU3Y4YCHHE KOJMYECTBA M KAayeCTBA OCHOBHBIX XapaKTEPUCTHK KIETOK KpPOBH, C PAacYETOM
JeUKoUTapHOH (OPMYINBI, B pe3yjbTaTe MPOBEACHHS KOTOPOrO MOJIY4aroT WH(POPMALHUIO O
KOJIMYECTBEHHOM M KAa4eCTBEHHOM COCTABE KIJIETOYHBIX JJIEMEHTOB CHCTEMBI KPOBH, 4YTO
MO3BOJIIET CYJIUTh O JESATEIHOCTH OPraHOB KPOBETBOPEHUS U BO3MOKHBIX NIATOJIOTHUSAX [2,6].

B nacrosimee BpeMss MHOTHE aBTOPBI pabOTAIOT HAJ CHUCTEMATH3alluel 3HAYCHHH KPOBH
ocetpoBbix, Hampumep, ['.M. Ilponmna u H.A. TonoBuHa paccmarpuBaiu pedepeHcHbIe
3HAUCHMs, HEKOTOPBIX BHIOB oceTpoBhiX. KoHbkoBa A.B. pabotasia Hajg cpaBHEHUEM
reMaTOJIOTHUECKUX TOoKa3zaTeneil ocoleil pycckoro ocerpa ¢ HOPMaJbHOW W TMOHMKEHHOU
Maccoit Tena. Ho Bce ke eMHBIX MOKa3aTesield HOPMBI HE CYIECTBYET, OCOOEHHO MPH Pa3HbIX
MOKa3aTeJIsIX MacChl TeJla, YTO 03HaYaeT HeoOX0MMOCTh MOA0OHBIX HccienoBanuii [3,7,10,12].

Hens  wuccienoBaHWs:  BBIABUTH  3aBUCUMOCTb  MEXAY  I'€MaTOJIOTMYECKHMH
NOKa3aTesIMUM TIPUPOCTOM MACChl Tela CTEpsau CUOUpPCKOil (Acipenser ruthenus marsiglii
Brandt)

MarepuaJjbl 1 METOIBI

HccnenoBanus nposoaunuce B aABa nepuona c¢ 09.08.2024 mo 16.09.2024 u c
29.10.2024 mo 10.12.2024 rpynmsl peI0 COCTaBISLIMCH 3aHOBO. Bce mcmbITyembie phIOBI OBLTH
pa3MmeleHsl B 0OJHOM OacceifHe ¢ eAMHOM T'MIPOCHCTEMOM, 3a00p Mpo0 M M3MEpEHHUe >KUBOU
MaccChl MPOBOAMINCH pa3 B 9-11 mHel, o 3 Mpou3BOIHHO BRIOPAHHBIX OCOOH.

HcneiTyemas ppiba BbIIABIMBANIACh U3 OacceifHa W 3aTeM MOABEPralics MPOIEIype
B3BemMBaHus Ha JabopatopHblx Becax bBATHUCKA®. BisemmBaHue Kaxaou ocoOu
MPOUCXOMIO OTHEIHHO, MPEIBAPUTEIILHO JHINHSS BJIara C MOBEPXHOCTU PBIOBI YyIASIIACH
MOJIOTEHIIEM.

3a00p KpOBH MPOBOAMIICS TOCTE B3BEIIMBAHMS, IPEIBAPUTEILHO KAOPBI UCCIIETyeMOit
pBIOBI 0OpabdatsiBaiuch 20% pacTBOPOM JIMJOKAUHOM Ha kaOphl MCCIeTyeMOl pbIObI, U MOCie
npoObl Opanuch M3 XBOCTOBOM apTepuM MEIWIMHCKUM ImpuioM. KpoBb, B3siTas u3 pbIOHL,
MEPEHOCHIach B BaKYyMHYIO TPOOUPKY C PACTBOPOM aHTHKOAryJISHTA.

Omnpenenenre reMoraoOMHa M KOJUYECTBA 3PUTPOIUTOB, JTEUKOIUTOB MPOBOIUIH IO
meroauke I'.I'. Tomomen, 1955 [4]. Hns waeHTHPUKAIMK WCTIOIB30BAIM aTiac KJIETOK KPOBHU
b.b. UBanosoii [5].

Ompenenenne ypoBHsI reMOrIOONHA TTpoucxoamiio mo Merony Cammu. MeTton ocHOBaH
Ha CIOCOOHOCTH COJITHOM KHCIIOTBHI TEPEBOJUTH T'€MOTJIOOWH B T€MHUH, C B CJEJICTBUH YEro
pactBop Oypeer. Jlyisi ompeneneHUs MPOIEHTHOTO COACP)KaHUS TEeMOIJI00MHAa HEOO0XO0IUMO
npobupky remomerpa Cammm HamonHUTh no neneHust 10 0,1H pacTBopom CONSHON KHCIOTHI,
Janee B pacTBOp BBOAAT 20MM3 KpOBH, NMEPEMELIMBAIOT U AAal0T HAacTosAThbes S muH. [locne Toro
KaKk pacTBOp MoOypeeT ero HeoOXoAuMO pa30aBUTh BOJOW A0 TOH KOHIIGHTpAlMK IIOKa
MHTEHCUBHOCTh €0 OKPAacKM HE CTaHET CXOXEH ¢ MOBEpPOYHBIM pacTBOpoM remomerpa Cauiu.
[Tocne 3TOTO TPaIyHpPOBaHHYIO IPOOUPKY BHIHUMAIOT M OLEHUBAOT, IO KAKOTO JIEICHUS JOXOIHUT
B HEH JKUIKOCTh. DTO JICJICHUE YKa3bIBaeT Ha COCpIKAaHUE IreMOrIo0rHa B MpoIeHTax [3].

Omnpenenenue Koau4ecTBa (HOPMEHHBIX AJIEMEHTOB KPOBH MPOM3BOAMIIOCH B CUETHOU
kamepe ['opsieBa. CHauasia KpoBb CMEIIUBAIOT ¢ kpacutensiMu Herpanspor u Kpucrami-suoner
B Tpomopuuu, cooTBercTBeHHO: 1:50:50 Jlns pa3baBneHHs KpOBH HPUMEHSIIOT CMECHTEINb,
MO3BOJISIIOMUNA pa30aBisaTh kpoBb B 100 pa3. [locne mepememmBaHusS KPOBH C KPaCUTEISIMHU
OCTaBJISIIOT cMecuTenb Ha 5- 10 MUHYT B OKO€, BHOBb MEPEMEIIUBAIOT U 3aT€M CTPSIXHYB, KaK
00BIYHO, TIEPBBIC 2—3 KaruIM U3 CMECUTEIs, CISIYIONIYIO KAIuTi0 BHOCST B CUETHYIO Kamepy. B
HPUTPOIMTAX C€Ia00 OKpAIICHbI TOJBKO siipa. Sapa JEHKOIMTOB OKpAIIMBAIOTCS B TEMHBIN
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(GUONEeTOBO-KPACHBIN IIBET, a MpOTOIUIa3Ma WX B po30BaThli 1BeT. biaromaps 3Tomy
SPUTPOLUTHI U JICHKOLUUTHI B KaMepe JIErKO OTAW4YuMBbl. [loACUMTHIBAIOT MpU MOMOIIU
MHKpPOCKOIAa Ha yBenuueHu x40, BHavalle KOJWYECTBO APUTPOIUTOB B 80 MasnbIX KBajJpaTax,
3aTeM KOJHMYECTBO JIEMKOUMTOB B Oonbimux6 kBaapatax [3,4]. KonmdecTtBo KieTok
OTIpeIeNIAIOCh AeIEHUEM pe3ysbTaTta Ha YUCIIO KBaJpaToB, UCIIOIB30BAaHHBIX B mojacyere. HTor
MaTEeMAaTHYECKUX  MPeoOpa3oBaHUl  COOTBETCTBOBAI  CPENHEMY  KOJIHYECTBY  KIJIETOK,
conepxarmiemycs B 1/4000mm3 kpoBu. [Ipu yMHOKEHUU moTydeHHOTO pe3yibTata Ha 4000 u Ha
CTETCHb pa3BeIeHUs, MOIyJalld CPeAHEe ColepkaHue (GOPMEHHBIX JIEMEHTOB B 1MM3 KpoBHU
[3,5].

OOpaboTKy MJaHHBIX BETU C HCIOJB30BAaHMEM CTaHAApTHBIX Tabmwmm Excel, mo
anroputMam  A.H.ITmoxmackoro [11]. Craructuueckas oOpaboTka mmudpoBOro marepuania
npoBeJicHa 10 OOMICTIPUHATOW CXEeMe€ C UCHojib30BaHUEM t-kputepus CThIOACHTa U
KOPPEISALMOHHOTO aHanu3a [8].

Pe3yabTaThl
l'unpoxumMuveckne  yCIOBHSI — CONIEPXKaHUS  CTEPJSIAA  CHOMPCKOW  OCTaBaJIHCh
MOCTOSTHHBIMH Ha MPOTSDKEHUU BCErO SKCIICPUMEHTA M HAXOJWIUCH B TMpeleiax ONTHMAaIbHBIX
3HaueHui [1]
B pesymbraTe WccienoBaHWS 3HAUCHUWS, MMOJTYYCHHBIE B XOJ€ aHanmm3a Mpo0, ObuIH
o0BeIMHEHBI B Ta0HIY 1.

Ta6muma 1. Pe3ynbpTaThl HCCIeJOBaHUN TeMATOJIOTUUECKHH TTOKa3aTeel y CTepIIs A CHOMPCKOM

1 rpynmna 2 rpynmna
Ne 09.08 Ne 29.10
DpuT.10%/ MK J}g;ﬁ:; Fe:;gr. ’ Ma;cl:ca lggii'n Jleiikor. 10%/MKn Fe:;gr. ’ M?fca
0,188 21 — 52 0,101 11 31 76
0,211 24 45 48 0,091 14 38 90
0,188 22 45 59 0,151 17 38 60
Ne 19.08 Ne 09.11
0,190 19 40 — 0,194 16 47 77
0,146 18 40 — 0,110 10 28 146,6
0,211 20 50 65,5 0,110 4 39 69,4
Ne 28.08 Ne 20.11
0,048 13 32 115 0,238 26 28 155
0,121 23 15 134 0,098 20 30 184,6
0,121 15 37 100 0,115 32 32 81,4
Ne(9.09 Ne 30.11
0,217 16 48 109 0,102 22 20 127
0,223 16 42 128 0,109 10 23 120
0,085 18 31 105 0,104 25 25 153
Nel6.09 Ne 10.12
0,209 25 40 175 0,128 16 40 119,6
0,184 14 40 105 0,176 22 37 163
0,152 30 28 110 0,098 16 49 148
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[To mony4yeHHBIM JaHHBIM, TPUBEICHHBIX B Tabnuie 1, coCTaBiIeHBI JgUArPaMMBbI

paccenBaHUsT M JHMHHSA TPEHAA, BU3YAJIM3UPYIOIIME CHIY CBsA3M, M OBUI TNpOU3BEIEH
KOPPEISLIMOHHBIN aHAIU3.
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Pe3ynbTaThl KOPPENAIMOHHOTO aHAIN3a UCCIICyeMbIX MMOKa3aTeleii KPOBH OTPAXKEHBI B
Tabymue 2.

Tabnuua 2. Pe3ynbTaTsl KOppEIsSIIUOHHOTO aHATU3A.

Opumpoyumsol Jletikoyumul I'emoenobun

Macca -0,14298 0,034984 -0,41144

Jlnst ompesneneHus TOCTOBEPHOCTH KOPPENSALMU MO TeMoryioOuHy OblT paccyuTaH t-
kputepuii CThrofeHTa. 3Haduenue t=2,388694To npu CpaBHEHUU C KPUTUUECKUMU 3HAUYCHUSIMH
tabmuis! kKputepus CThiofeHTa npu Beioopke 30 gano pe3ynbraT 1ocroBepHocTd p>0,95.

3akiloueHue

JlaHHBIE KOpPpEMSALMOHHOTO aHanu3a u3 30 3HaYeHUuH He Jajdud OJHO3HAYHBIX
pe3yabTaToB, B CIEICTBUH Masioi BeIOOpKHU. Cinabas orpunarensHas koppemsauus r =0,41144 co
3HAUUMOW  JIOCTOBEpPHOCTBhIO p>0,9500HapyxeHa Tpu aHAIW3E 3HAYCHUA  BEITUYUHBI
reMOTJ00MHa U Maccod pbIO, TO €CTh B XO0JI€ HKCIEPUMEHTa MpH HabOpe Macchl THAPOOHOHTA
KOHIIEHTpallusl reMorio0MHa B KpOBM B OCHOBHOM yMeHbIIanach. CBSI3b 3HAYEHHI Macchl ¢
KOHIIEHTpAIlMEH SPUTPOIUTOB U JIUM(OIUTOB HE OOHapyKeHa. 3a Mepuoj dKCIepUMEHTa Bce
3HAYCHMsI KPAaCHOM KPOBH HE BBIXOJIUJIIN 3a MPeebl peepeHCHBIX [5,9].

Jliis mony4yeHue 0ojee TOYHBIX U JOCTOBEPHBIX PE3yJIbTATOB HEOOXOIUMO TMPOBEACHHE
JATBHEHIITNX UCCIIEIOBAaHUH, C YBEIIMUYEHHON BEIOOPKOH.
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YIK 574.2

NXTUOIMATOJIOI'MYECKOE BJIAT'OITIOJIYYHUE U OKOJIOI'MYECKASA
BE3OITACHOCTDB BOJAHbBIX BUOJTOI'MYECKHUX PECYPCOB B BEPXOBbX
PEKH OBb B TPAHUIIAX AJITAHCKOI'O KPASI

HU.I0. Tepaesa, I A. Pomanenxo, B.H. ll]epoaros
Anraiickuit punuan ®IT'BHY «BHUPO» («AntaitHUPO»), . bapnayn, Poccus
teriaeva@altai.vniro.ru

AHHoTanus. B pabote paccMOTpeHbl OCHOBHBIE PE3yNIbTAaThl U3YUEHHS] UXTHOMATOIOTHYECKOTO
cocrossHus peku OOb B rpaHunax Antaiickoro kpas. B xome uccrnenoBaHuii BBISBICHBI
JIBaAlaTh OJMH BHJ TMapa3uTOB y T'HAPOOMOHTOB, OTHOCSIIMXCA K MOHOTEHEEsM, LECToaM,
TpeMaTo/aM, HEMaToaM, paKooOpa3HbIM U MoJuTIockaM. Hanbomnbmii BUIOBOM cocTaB mapa3uToB
B AuraiickoMm kpae 3adukcupoBaH y jema. CyOIOMHUHAHT MO BHJOBOMY COCTaBY Mapa3UTOB —
OOBIKHOBEHHAsI MIyKa M OOBIKHOBEHHBIM cymak. OmacHbIe IJIS 3[0pPOBbS YEJIOBEKa Mapa3uThl
3aperUCTPUPOBAHBI B s3€, OOBIKHOBEHHOM cynake. [IpencTaBieHbl pe3yiabTaThl HCCIEAOBaHUN
M0 HAKOIUICHWIO TSDKEJIBIX METAUIOB B TKAaHAX OCHOBHBIX IPOMBICIOBBIX BHIIOB phIO B
paccmaTpuBaeMoM BoJOTOKe. [lo pe3ynbTaTaM XUMUYECKUX HcciaeaoBaHui npeBbimeHnid [1IJIK
M0 COJEP’KAHUIO COJIEH KaJaMus, CBUHIIA, PTYTU U MbIIIbAKA HE ycTaHOBJIEeHO. KoHueHTpanus
OTIPENICTISBIINXCS METAJUIOB B MBIIICUYHON TKaHM pbiO u3 pekn OOb B rpaHunax AJITalCKOro
Kpasi B OOJBIIMHCTBE BHIOOPOK HEBBICOKAS — HIDKE WM CYIIECTBEHHO HIKE CYIISCTBYIOIIMX B
Poccun momyctumbix octarouHbix KoHmeHTpanuid ([JJOK) 3Tux »s1eMeHTOB B CBEXHX
PBIOOTIPOAYKTAX.

KuaroueBble ciaoBa: pbIObl, MXTHOMATOJIOTHMYECKOE OJAromojiyune, MOHUTOPUHT, Iapa3uThl,
TSKEJIbIE METAJUIBI.

ICHTHYOPATHOLOGICAL WELL-BEING AND ECOLOGICAL SAFETY OF
AQUATIC BIOLOGICAL RESOURCES IN THE UPPER REACH OF THE OB RIVER
WITHIN THE BORDERS OF ALTAI KRAI

L.Yu. Teryaeva, G.A. Romanenko, V.1. Shcherbakov

Summary. The paper considers the main results of the study of the ichthyopathological state of
the Ob River within the boundaries of Altai Krai. During the research, twenty-one species of
parasites were identified in aquatic organisms belonging to monogeneans, cestodes, trematodes,
nematodes, crustaceans and mollusks. The highest species composition of parasites in the Altai
Territory was recorded in bream. The subdominant in the species composition of parasites is the
common pike and the common pike-perch. Parasites hazardous to human health were recorded in
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ide and common pike-perch. The article presents the results of studies on the accumulation of
heavy metals in the tissues of the main commercial fish species in the considered watercourse.
According to the results of chemical studies, no excess of MAC for the content of cadmium,
lead, mercury and arsenic salts was found. The concentration of the determined metals in the
muscle tissue of fish from the Ob River within the boundaries of the Altai Territory in most
samples is low - below or significantly below the permissible residual concentrations (PRC) of
these elements in fresh fish products existing in Russia.

Keywords: fish, ichthyopathological well-being, monitoring, parasites, heavy metals.

BBuny ynanéHHocT AnNTaiicKOro Kpass OT MOPCKHX paiOHOB IIPOMBICIA BOJHBIX
OHopecypcoB, BHYTPEHHHE BOAOEMBI PErMOHA SIBISIOTCS BaXXHBIMM HCTOYHMKAMM MECTHOM
pBIOHOM Tponykiyy. JlaHHas MPOIYKIMA, KaK [IPABUIIO, PaCIIPOCTPAHAETCS U nepepabaThiBaeTCs
B HETIOCPEJACTBEHHOM OJIM30CTH OT BOJHOTO 00BEKTa, M3 KOTOPOTro ObLTa U3bsiTa phida. B cBsi3u ¢
3TUM Tepesl PHIOOXO3AHCTBEHHBIMU OPTaHU3ALMAMH Pa3IMYHBIX (OPM COOCTBEHHOCTH BCTAET
3ajjaya COXpaHEHUs U IPEYMHOXKEHHUS PBIOHBIX 3a1acOB PETHOHA.

Oxpana 3710pOBbsl ppIO M JPYTrUX THAPOOHMOHTOB B COBPEMEHHOM MHpE — aKTyallbHas
MHOT'OIUTaHOBasi po0jieMa, KOTopas CBsi3aHa C YIpPaBIeHHEM OHoOpecypcaMH B IPECHOBOIHBIX
PKOCUCTEMax B €CTECTBEHHBIX M MHCKYCCTBEHHBIX YCIOBHMSX HX BoclpousBoxacTsa. Jlius
IPEJOTBPALICHUS BCHBIIIEK SMU300THM  HEOOXOAMMO OCYILECTBJIATH CHCTEMAaTHYECKHH
KOHTPOJIb JUIsl CBOEBPEMEHHOTO BBISIBIICHUS 3200J1€BaHUI Y THAPOOHOHTOB.

bone3Hn ruapoOMOHTOB SIBISIOTCS BHEIIHUM IPOSIBICHHEM IOCIEICTBUM HapyLICHUS
¢yHKUMH MMMyHHTETa U OOIIeH pPE3UCTEHTHOCTH (AJanTHBHOTO MOTEHIMANa), BBI3BAaHHBIX
BIMSIHUEM HEOJIaronpHsTHEIX (aKTOPOB Cpellbl HAa COCTOSIHHUE 3JJ0POBbs PbIO, U OTpakKEHUEM
[ATOJIOTUYECKMX IIPOLIECCOB HAa MOJIEKYJISIPHOM, KJIETOYHOM, TKAaHEBOM, OpPraHHOM U
OpPraHM3MEHHOM YPOBHSX, BO3HUKAIOIIMX B OTBET Ha BO3/JCHCTBHE NAaTOr€HHBIX OPraHU3MOB,
TOKCHKAHTOB M yXY/IIEHUS YCIOBUH cpenpl oOuTanus [11].

HemanoBakHoe 3HaueHwe Juisi pbIOOBOACTBA M pHIOOJOBCTBA HMEET M3y4YEHHE
AMHU300TUYECKOTO COCTOSIHUS €CTECTBEHHBIX BOAHBIX OOBEKTOB AnTalcKoro kpas. OCHOBOM
palMoHAIBLHOTO TUIAaHUPOBAaHMUS M 3(P(HEKTUBHOTO OCYIIECTBICHUS MEPOINPHUATHN MO Oophde ¢
WH(MEKIMOHHBIMA ~ OOJNE3HSMU  TUAPOOMOHTOB B  BOJHBIX OOBEKTaX JOMKEH CTaTh
SMU300TOJIOIMYECKUI MOHUTOPUHT.

[Tpobnema HaKOMJICHUS TSDKENBIX METAUIOB B OpraHax M TKaHAX PbIO sBISETCS 0C000
aKTyaJbHOH B CBSI3U C yBEJIMYEHUEM aHTPOIIOTCHHOM HAarpy3ku Ha BOJHbIE 00bEKThl. B oTiinune
OT IPYIMX OPraHUYECKUX COECAUHEHHM, TAKENbIE METAIIIBI B BOJHBIX 3KOCUCTEMAX CYIIECTBYIOT
HEOIPEJEICHHO JUIMTENbHBIH IPOMEKYTOK BPEMEHH, HAKAlJIMBasCh B TIUAPOOMOHTaxX B
CYIIECTBEHHO OOJBIIEM KOJMYECTBE, YeM B Cpelleé MX OOWTaHUs, CTAHOBSCh, TAKUM 00pPa30M,
BBICOKOTOKCHYHBIMH JIJIS1 5)KMBBIX OPTaHU3MOB BceX Tpoduueckux ypoBHei. [10].

CBezieHHs 0 MHUKPORJIEMEHTHOM COCTaBe TKaHEH PbhI0 MOKHO MCIOJIB30BaTh JUIS OLIEHKU
KagyecTBa BojoeMa. [ToBbllIeHHOE coiepKaHue B OpraHU3Me pbI0 METaNIOB CBUAETENBCTBYET O
3HAYUTEIHHON KOHLIEHTPAIMH UX B BOJHOU Cpelie, aKKyMYJISIIUH MOCIEIHUX B MUILEBBIX IETISX,
(YHKLIMOHAJIBLHOM HAPYILIEHUH BO BCEX 3BEHBAX IKOCHCTEMBI.

3HaHUS O COCTaBE M KOJMYECTBE TSDKENIBIX METAUIOB B TKaHSAX IMPOMBICIOBBIX pbIO
UMEIOT Ba)KHOE NMPAKTHYECKOE 3HaueHHe. PhIObI ABISIOTCA OJHMM M3 KOMIIOHEHTOB IHILEBOTO
palmoHa HaceJeHHs, U HM30BITOYHOE COJepKaHHWE METAUIOB B PHIOOMPONYKTaX, B KOHEYHOM
UTOTE, OTPAKACTCS Ha 3I0POBhE YETIOBEKA KakK MmoTpeduTens npoaykmuu [10].

Pr100x03s1iicTBeHHBI BOAHBIMN (OHA AJNTaiicCKOro Kpas pacrojiaraeTcs B Pa3IMYHbBIX
JaHama@THO-reorpaUUeckux 30HaX — OT CTENHOM [0 MpEearopHo, M  OTJINYaeTCs
pa3HooOpa3HON THUIIOJIOTHEH, BKIIIOUast B ce0s1 BepxoBbe OOM — y4acTOK OT CIUsHUS pek bus u
KaTyHp 10 30HBI BBIKIMHMBaHUA nojanopa HoBocHOMPCKOro BOAOXpaHMIIMILA, C OCHOBHBIMU
nputokamu (pp. Ilecuanas, Yapsim, Aueill, Yymbiml) M nOHMEHHBIMH BoJoeMaMH. B
COBPEMEHHOM MXTHO(dayHe Hambosiee paclpOCTPaHEHbl IMPEICTaBUTENIN CEMEWCTBA KapIOBBIX
(40,5 %); MeHBIIUM KOJMYECTBOM BHJOB U BHYTPHUBHJIOBBIX TAaKCOHOB IPEICTABICHBI
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aococeBblie U curosbie (10,5 %), u3 cemeiicTB OKyHEBBIX U KepuakoBbIX 1o 7,9 %. B nmpyrux
ceMmelicTBax HacuuThiBaercs 1mo | — 2 Buma. Cpenu HUX OCHOBHBIM OOBEKTOM IPOMBICIA
spisiercst: seny (Abramis brama (Linnaeus, 1758)), nmmotBa (Rutilus rutilus (Linnaeus, 1758)),
cepeOpsiabiit kapack (Carassius auratus (Linnaeus, 1758)), oObikHOBeHHas 1nyka (Esox lucius
Linnaeus, 1758), s36 (Leuciscus idus (Linnaeus, 1758)), oObIkHOBEHHBIN cynak (Stizostedion
lucioperca (Linnaeus, 1758)), peunoii okyHb (Perca fluviatilis Linnaeus, 1758) [1, 3, 4].

Hear paGoTsl —  OXapakTepuU30BaTh  HMXTHONATOJIOTHYECKYI0  CHTYallUI0 U
HKOJIOTHYECKYIO 0€30IaCHOCTh OCHOBHBIX IPOMBICIOBBIX BHJIOB PhIO B BEpXOBbiX peku OOb B
rpaHuiax AJITaiicKoro Kpas.

MarepuaJjbl 1 METOIBI

[Tapazuronornueckuit ananmu3z npoBoauiu coriacio MVYK 3.2.988-00 «Metobl
CaHUTApPHO-T1aPa3UTOIOTUYECKON IKCIEPTU3BI PbIO, MOJUTIOCKOB, PAaKOOOPa3HBIX, 36MHOBO/IHBIX,
MIPECMBIKAIOIIUXCSI U TPOAYKTOB UX mepepadotku» DenepansHoro nentpa ['occanamumnaazopa
MunsapaBa Poccum» [6], CanlluH 2.3.2.1078-01 wu oOmENpUHATEIM  METOJIHKAM:
«JlabopaTopHblii mpakTuKyMm 1o Oone3HsM pbid» [5; 13] u «PyKoBOJICTBO MO H3YYEHHUIO
napasuToB peIO» [2].

[Tpu npoBeeHUN UXTHUOMATOIOTHYECKUX MCCICIOBAHUMN ISl OLICHKH 3apakKEHHOCTHU PHIO
HCIOJIb30BAIKNCH OOILETPUHSTHIE B TAPA3UTOJIOTUN MTOKA3aTENH:

- MOPAKEHHOCTh, WJIH SKCTEHCUBHOCTH MHBa3HH (D) — 9HCIIO 3apayKEHHBIX IK3EMILISIPOB
PBIO K YHCITy HCCIIeI0BAaHHBIX B IPOLEHTAX;

- uHTeHCUBHOCTh MHBa3uM (M) — MuUHMMallbHOE U MAaKCUMAaJIbHOE YMCIIO Mapa3uToB B
OJTHOM 3apa)KEHHON 0COOH PHIOHI,

- uaaekc oommus (MO) — cpegHee 9ucio mapa3uToB Ha KXKAYIO0 00CIIEJOBAaHHYIO PHIOY B
BBIOOpKE [14].

Jl1is BUIOBOM MACHTH(HUKAIINY Tapa3UTOB MCIIONB30BAIN onpeaenutenu [7 —9; 12].

UccnenoBaock 1o 15 3K3eMIUISIpOB pa3HbIX BHIIOB PHIO, OOMTAIOMIUX B HCCIIEIYEMOM
BOJHOM oObekTe. [lapasuTonoruyeckuii aHanu3 BKJIIOYA]T HAPYXKHBIH OCMOTpP pbIOBI ¢
ompeneseHueM JUIMHBI (a0CONIOTHASI, TMPOMBICIOBAs), MacChl Teja, MOJIa, CTAAUU 3PEIOCTH
ocobu. HapyxHblii OCMOTp pbIOBI NPOBOAMIN JUISL ONpPEIENCHHUS OTKIOHEHHH OT HOPMBI:
HOBOOOpa30BaHMK (HEOIUIa3usl), KPOBOUBIUSIHUNA (TIOKPACHEHUS), SI3BEHHBIX MOPAXKEHUN KOXH,
nedopMaIuu KOCTeH, MaTOJMOTHUH TJIa3, SKTOMAPA3UTOB, UCTOIICHUS, aHEMUH, B3yTHsI OpIOIIKa
(BOISIHKA), epOILIEHNUs YElllyH, BBIIISTYMBAHMS aHyca, HEKpo3a TkaHel u T.1. [lapasuronoruueckoe
MCCJIEI0BAHNE MTPOBOJMUIIN MO YCTAHOBJIECHHOMY IUJIaHy, B OINPEACIICHHONW MOCIEI0BATEIbHOCTH
U3YYEHHsS TIOBEPXHOCTHM Tela M OTIENbHBIX OpPraHOB BCKPBHITOM pbIOBL. MccnenoBanue
MIPOBOJIUIIN KOMITPECCOPHBIM METOJIOM.

3a 2023 ron corpynuukamu Anraiickoro punuana ®I'bHY «BHUPO» 6p11 mpounsBeneH
oTOOp TPOO HXTHOMATepHWala Ha Mapa3uTOJNOTHYECKUI aHamu3 Ha CISAYIONIMX TOYKax
akBaTopuu peku OOb B rpaHuIiax AJITaliCKOro Kpas:

- pexa O0b ¢ mpoTokamu B rpanunax [lepBomaiickoro paifona AnTaiickoro kpas;

- pexa OOb ¢ mpoTokamu B rpanuiax KameHckoro paiioHa AJNTaiicKoro Kpasi.

Ornenky 6e30macHOCTH BOJHBIX OMOpECYpcOoB MpoBowiH 1Mo HopMmupyembiM B CanlluH
2.3.2.1078-01 «I'urnennyeckue TpeOOBaHUsI OE30MACHOCTH W THUIIEBON IIEHHOCTH IHUIIEBBIX
MPOJIYKTOBY» MoKa3aresiM — « TokcuuHbIe 35ieMeHTh» U «llecTuuaby.

OOpa3mpl  peIOBI  (JIEI, TIIOTBA, CEPEeOPSHBIM Kapach, OOBIKHOBEHHAs IIyKa, S3b,
OOBIKHOBEHHBIN CyJaK, peYHON OKYHB), OTOOpaHHBIE HAa MECTE MPOMBICIIA, OBLIN TOCTABIICHBI B
MOPOXXEHOM BHJIE B UCTIBITaTeNbHYIO Taboparopuio KI'BY «Anrtaiickuii kpaeBoil BeTepruHAPHBIN
[EHTP MO MPEAYNPEKIACHUIO U TUATHOCTUKE 00JIe3HEH )KUBOTHBIX» T. bapHayn nis nmpoBeneHus
HUCCIIENOBAHUMN.

MatepuaioM AJis  W3YYEHHS TOCHYXHJIHM OOpa3lbl MBIMIEYHOW TKaHU  PBIO.
KonnyecTBeHHbIi aHamn3 00pasoB Ha U3MepEeHNEe KOHIIEHTparii MbIbsika (As), kaamus (Cd)
u ceuHIa (Pb) mpon3BoanIN 1 UCIIOIB30BAaHUEM METO/Ia MHBEPCUOHHOW BOJIBTAMIIEPOMETPHH Ha
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aHanmuzaropax Ttuna «TA» c npunoxenuem «lIpoBeneHne aHamuza € MCIOJIb30BaHUEM
ananmu3atopa [TAH-As». 3Mepenue maccoBoii KoHIeHTpanuu obuiel prytu (Hg) nponsBoanimu
METOJIOM aTOMHOW abcopOumm C ucnonb3oBaHueM aHanmm3atopa pryTu «tOmus SK». Bcee
pe3yNbTaThl aHATM3a BRIPAKECHBI B MKT/T' CBIPO MAaCCHI.

Pe3yabTaTsl M X 00Cy:KIeHUE

[Io pesyapTaram paboT 3apeructpupoBaHo 21 BUA TApa3sWTOB, OTHOCAIIUXCS K
MOHOTEHEeesIM, 1IeCTO/IaM, TpeMarojaM, HeMaToaaM, pakooOpa3sHbIM U MoJuTtockaM: Dactylogyrus
sp., Gyrodactylus cernae, Opisthorchis felineus, Triaenophorus nodulosus, Diplostomum
chromatophorum, D.  spathaceum, Tylodelphys clavata, Paracoenogonimus  ovatus,
Caryophyllaeus  laticeps,  Ichthyocotylurus  platycephalus, Cyathocotyle  prussica,
Posthodiplostomum cuticola, Phyllodistomum elongatum, Camallanus truncatum, Camallanus
lacustris,  Contracoecum sp., Ergasilus sieboldi, Argulus foliaceus, Lernea cyprinacea,
Piscicola geometra, Anodonta cygnea.

B mepeueHb OmacHBIX IS 370POBBsI YENIOBEKA BHUJIOB IMApPA3WTOB, MEPEIAIONIMXCS Yepes3
pBIOY, BXOAWT YeThIpe BUA, BCTPEUAIONIMXCS Ha TeppuTopuu Adnraiickoro kpas: Opisthorchis
felineus, Metorchis sp., Diphyllobothrium latum, Paracoenogonimus ovatus.

Meranepkapun Bo30ynutens onucropxosa O. felineus 3apukcupoBaHbl y pbIObI BUIA S3b
no0wiToit B p. O0Ob B rpanunax Kamenckoro paiiona Anraiickoro kpas. OU coctasuna 100,0 %,
MaKCHMaIbHOE KOJTHYECTBO METallEPKapUEB COCTABMIIO 15 3K3.

Bo30oyaurens P. ovatus oTMe4eH y OOBIKHOBEHHOTO CyJaka, Jiela, IJIOTBBI W S35
BBUIOBNICHHBIX B p. O0b B rpanunax Kamenckoro paiiona Aunraiickoro kpas. MakcumanbHOE
KOJIMYECTBO METAIlEpKapHeB TakKe 3aUKCUPOBAHO Y 51351 U cocTaBmIo 241 3k3. (Tabnwmma 1).

Tabmuma 1. 3apakeHHOCTH mapazutamMu pel0 B p. OOb B rpanmmax KameHckoro paiioHa
Agnraiickoro kpas, 2023 .

CraTrcTHYecKne oKa3aTeinn
Bun priost Bupn nmapasura 3apaKCHHOCTH
U, % (px3.) | U, ak3. HO, sxk3.
E. sieboldi 3,1 0-—22 2,8
Jlem L platycephalus 14,3 0-8 1,5
P. ovatus 2,3 0-19 2,5
Dactylogyrus sp. 13,3 1-10 0,7
OOBIKHOBEHHBIH E. sieboldi 6,6 0-1 0,1
cyaax 1. platycephalus 13,3 11-79 6,0
P. ovatus 13,3 1-29 2,0
L platycephalus 26,7 2-—87 6,5
Diplostomum sp. 33,3 1-24 2,7
P. elongatum 13,3 1-50 3,4
SI3p P. ovatus 13,3 18 — 241 24,2
O. felineus 100,0 3-15 32,4
Dactylogyrus chr. 13,3 0-2 0,4
T. clavata 20,0 0-1 0,2
Anodonta c. 6,6 0-1 0,7
OOBIKHOBEHHAS T. nodulosus 6,6 0-1 0,7
yKa E. sieboldi 20,0 0-—41 2,7
Tylodelphys clavata 13,3 8—42 3.3
CepeOpsiHbiii Anodonta c. 13,3 0-1 0,1
Kapach Cyathocotyle prussica 13,3 0-9 0,6
. Diplostomum sp. 6,7 0-1 0,1
PeuHolt oxyHb
L platycephalus 13,3 1-42 2,7
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Tylodelphys clavata 13,3 2-36 2,5

Camallanus lacustris 6,7 0-3 0,2

Posthodiplostomum cuticola 6,6 0-3 0,2

MoTsa Diplostomum sp. 13,3 13 -56 4,6
P. ovatus 26,7 22 - 64 10,1

L platycephalus 6,6 0-14 0,9

HaubGonpmmii BUIOBOM COCTaB Mapa3uTOB B AJTAWCKOM Kpae 3adUKCHUPOBaH y Jielia, Y
KOTOpPOTO BBISIBIIGHO CeMb BHIOB: Lernea cyprinacea, Piscicola geometra, Posthodiplostomum
cuticola, Phyllodistomum elongatum, Diplostomum sp, Caryophyllaeus laticeps, Ichthyocotylurus
platycephalus. JloMmuHUpYIOIIEH MO YPOBHIO MHBA3UU SBJISETCS Tpemarona P. cuticola, mapa3ut
HalgeH y Bcex ocobeil B BbIOOpKE HAOOBITHIX B p. O0b B rpanunax IlepBomarickoro paiioHa ¢

MaKCHUMaJIbHBIM KOIu4ecTBOM — 4 3k3. CyOnomMuHaHT — Tpemaroaa Diplostomum sp. (Tabnuia
2).

Tabmuma 2. 3apakeHHOCTh mapa3utamu pbi0 B p. O0b B rpanmmax IlepBomaiickoro paiiona
Anraiickoro kpas, 2023 .

CraTucThdecKre IoKa3aTeian

Bun pri6st Bupn nmapasura 3apaKCHHOCTHU
O, % (px3.) | UU, »k3. | UO, 3Kk3.
P. geometra 6,7 0-1 0,1
L. cyprinacea 6,7 0-1 0,1
P. cuticola 100,0 1-4 2,5
Te P. elongatum 6,7 0-15 1,0
Diplostomum sp 20,0 4-29 2,5
C. laticeps 14,3 0-5 0,7
E. sieboldi 13,3 1-4 0,3
L. platycephalus. 33,3 0-12 1,7
Dactylogyrus sp. 20,0 1-13 1,5
OBLIKHOBCHHLL Argulus foliaceus 6,7 0-1 0,1
cynax L platycephalus 13,3 0-1 0,1
C. truncatum 6,7 0-1 0,1
Contracoecum sp. 13,3 5-11 1,1
Diplostomum sp 6,7 0-1 0,1
. 1. platycephalus 13,3 9-16 1,7
Peunoit ok T. clavata 6,7 0-2 0.1
P. elongatum 6,7 0-1 0,1
P. cuticola 26,7 0-1 0,7
[TnotBa Diplostomum sp. 13,3 1-3 0,3
Dactylogyrus sp. 20,0 0-2 0,4
Dactylogyrus sp. 6,7 0-15 1,0
OBLIKHOBCHHAS T. nodulosus 13,3 0-9 1,0
Diplostomum sp. 6,7 0-3 0,2
Hyra E. sieboldi 26,7 3-189 | 137
Tylodelphys clavata 6,7 0-3 0,2
CyOIOMUHAHT 1O BHAOBOMY COCTaBy T[apa3uTOB — OOBIKHOBEHHAs IyKa U

0OBIKHOBEHHBIN cynak. [lapazurodayna npeacraBieHa AeBATbi0 Bugamu: Dactylogyrus sp., D.
spathaceum, T. nodulosus, E. sieboldi, I. platycephalus, P. ovatus, C. truncatum, Contracoecum
sp., Tylodelphys clavata. Hanbomnpinas BcTpedaeMoCTh OTMEUEHA M0 cocanbiuky Dactylogyrus
sp. (20,0 %) y mIOTBB, MaKCHMalbHBIE KOJIUYECTBEHHBIC TIOKA3aTeNH WHBA3Ud — ¥
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pakooOpazubix E. sieboldi (MO — 189 3x3.) y oObIKHOBeHHOW IIyku. HammeHbIMe naHHBIE
(HauMeHbIIIee 3apaKEHHUE) IO BCEM MOKAa3aTelsiM YCTaHOBIICHHI 10 TpeMaToje P. elongatum.

Takum o00pa3oM, YpOBEHb 3apakKCHUs BBISBICHHBIMU Iapa3uTaMud  (POHOBBIM.
HaubGonpimasi nHBa3usi — MOHOTEHETHYECKUM COCANBITUKOM Dactylogyrus sp., HaNMEHbIAs —
MUCIIMKOJIE30M BbI3bIBaeMast P. geometra.

Bce mpencraBneHHbie TpoOBI OBUTM  HCCIENOBAaHBI HAa COJAEPKAHUE TOKCUYHBIX
XUMHYECKHUX 3eMeHTOB. [lo pesynbTaram xumudeckux ucciienoBanui npesbimenuit [TIJIK mo
COJICpXKAHUIO COJIeH KaJMus, CBUHLA, PTYTM U MbIIIbSIKAa HE YCTaHOBIIEHO. MaccoBas
KOHIIGHTpaIlus KaJMHs W MbIIbsika ompeaeneHa Ha ypoBHe MenHee 0,001 u 0,03 mr/kr
COOTBETCTBEHHO (110 BCEM HMCCIIEIOBAaHHBIM TOUYKaM 0TOopa B peke OOb B rpaHuiiax Antaickoro
Kpas).

MaccoBast konnentpanus csunma (mpu [1JIK = 1,0mr/kr) Haxonunack Ha ypoBHe ot (0,02
+ 0,01) mr/kr (motBa W OOBIKHOBEHHas Imyka) ao koHueHtpamuu (0,13 £+ 0,05) wmr/kr
(0OBIKHOBEHHBIH Cy/IaK).

[IpenenbHO-AOMyCTUMBIE KOHLEHTPALMU ISl PTYTH YCTaHOBJIEHBI Ha ypoBHE 0,6 MI/Kr
JUTSL XUIIHBIX BUAOB pbI0 1 0,3 MI/KT A HE XWINHBIX. MakcuMallbHash KOHIICHTpAIUsl COJe
pryta (0,05 + 0,01) Mr/kr oTMe4eHa y IJIOTBbI M OOBIKHOBEHHOW ITyKH, A0OBITONH U3 p. OOb B
rpanunax lIlepBomalickoro paiiona Amnrtaiickoro kpas. Ilpesbnmennii IIJIK prytu He
YCTaHOBJICHO HU B OJTHOM Mpooe.

Takum 00pa3oM, KOHIIEHTPALHS OMPEICISABIINXCS METAIIJIOB B MBIIIEYHON TKaHU PBIO TIO
BCEM UCCIICIOBAaHHBIM ToukaM oOTOOpa Ha peke OOb B TpaHunax AJTaliCKOTO Kpas B
OOJBIIMHCTBE BHIOOPOK HEBBICOKAS — HUKE MJIM CYIIECTBEHHO HUXKE CYIIECTBYIONMX B Poccuu
JIOTTYCTUMBIX OCTaTOYHBIX KoHIIeHTparui (JJOK) 3Tux 21meMeHTOB B CBEKHUX PHIOOIIPOTYKTaX.

3akiaoueHue

HO UToram HpOBGI[eHHBIX HCCH@I[OBaHI/II\/'I, OITIaCHBIC IJIs1 3,Z[OpOBI>$I YCJIIOBCKAa HapaSI/ITBI
3apeTrUCTPUPOBAaHBl B 53¢, OOBIKHOBEHHOM CcCynake. BrisBieHHas mapasutodayHa sBIsSETCS
creur(pUYHOM ISl pernoHa UCCIEIOBaHUN U aHATM3UPYEMBIX BUAOB pbl0. OtHaKO, cOOM0IeHE
OOIIMX CAaHUTAPHBIX TPABWJI U HOPM MNPOPUIAKTUKU 3a00JEBaHUN UYEIOBEKAa W JKUBOTHBIX,
BO30YIUTENIN KOTOPBIX NEpeAaloTcs uepe3 prl0y, akTyanbHO. KoHIeHTpalys TSKeIbIX METAJIJIOB
B TKaHsX PbIO u3 peku O0b B rpaHmIax AJITaliCKOTo Kpasi B CpeTHEM CPAaBHUTEILHO HU3KAs U HE
HpeBBIH_IaeT I[OK IJId  CBEXKUX HpO,Z[yKTOB, YTO ABJIISICTCA KOCBCHHBIM HO,Z[TBep)KI[eHI/IeM
pe3yabTAaTOB OMPENETICHUS TSDKEIbIX METAUIOB B BOJOEMaX XHMHYECKUMH METOIaMHU.
HGO6XOI[I/IMO perymlpHo OTCJIC)KUBATH coz[epxcaHHe MCTAJJIOB, B TOM 4YHCJIC U TOKCHUYHBIX, B
opraHu3Me pbi0, OOMTAIOIMMX HE TOJBKO B 3arps3HEHHBIX BOJOEMAaxX, HO U B OTHOCHTEIBHO
YHUCTHIX. DJTO TMO3BOJUT HAKalIuBaTh HH(OpMAIMI0 O (OHOBOM COJCPKAHUU H3YYAEMbIX
3JIEMEHTOB B OpraHu3Me PhIO W OICHWBATh aHTPOIIOTEHHYIO HAarpy3Ky Ha BOJOEMBI, UCTIOJIb3YS
METOAbI UXTUOWHIUKAIINN.

B nHacrosmee BpeMs uccieoBaHus MpoosnKaroTes. CTOUT OTMETHTh, YTO PACHIUPEHHUE
HCCH@I[OBaHI/II\/'I B JAaHHOM HaHpaBHeHI/II/I, ABJIACTCA O0CTAaTOYHO 3HAYUMBIM W BaAXHO
OCYIIECTBIISITh PETYJSPHBIA KOHTPOJIb 3a Tapa3uTaMHu, KOTOpbIC BBI3BIBAIOT 3a00JI€BaHUS HE
TOJILKO Y PBIO, HO U TAaTOT€HHBIE YEIOBEKA.
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POCT U PACIIPEJEJIEHUE NPUMOPCKOI'O I'PEBEHIKA, HOJTYYEHHOI'O B
3ABOJACKHUX YCJIIOBHUAX, HA JTOHHOMU IIVTAHTAIIMHA B ITPOJIUBE CTAPKA

U.C. Typaoorcanosa
TuxookeaHnckuii pusma rocy1apcTBEHHOT0 HayqHOTO 1ieHTpa Poccuiickoit deneparun
denepanbHOE rocynapcTBEHHOE O10KETHOE HAyqHOE yupekaeHue «Bcepoccuiickuii HayqHO-
HCCIIE0BATEIbCKUN HHCTUTYT PHIOHOTO X035CTBa M OKeaHorpaduny», BnaauBoctok, Poccus,
irina.turabzhanova@tinro.vniro.ru

AHHoTauus. VccrenoBaH pocT M paclpoCTpaHEHHE MPUMOPCKOro rpedemka Mizuhopecten
yessoensis B niposBe Ctapka. [IpuMopckuii rpeGeniok, BeIpaIIeHHBIA U3 JIMYUHKH B 3aBOJICKUX
YCIOBUAX M TMOJPOIICHHBIN 10 ToJia B CaJKax Ha MOJBECHOH IJIAHTAIlMH, MOCJIE BHICAIKU Ha
JIOHHYIO TUIAHTAIMIO PACTIPEETIIICS Mojocoi Ha riyoune 8-9 M. B mporecce pocra rpedemok
nepemernayicss K Oepery Ha rayOuHbI 3-5 M, r7e OH oOpa3oBan miuotHoe ckoruieHue (0,5-0,7
9Kk3./M?). UMCIIEHHOCTh MOJUIFOCKOB PE3KO CHHU3WJIACh 3a TEPBBIM TojJ OOWUTAaHWS HA JTOHHOM
wiantanuu. K deTbipexsieTHeMy BO3pacTy BBDKHMBAaeMOCTh rpebemika coctaBisiia 30,5 % ot
oOmiero yucia pacceyieHHoi Mosoau. Poct 3aBonckoro rpederika cpaBHUM ¢ pOCTOM rpedemika
Ha TIOJIBECHBIX TUIaHTalusaX Ha fore [Ipumopss. B ycnoBusx npommBa Crapka, B TpexJIeTHEM
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BO3pacTe I'peOCIIKH, BBIPAICHHbIE B 3aBOJCKUX YCJIOBUAX, ObUIM 3HAUUTENIBHO KpYIIHEE, 4eM
MOJUIKOCKH, BbIpaliBaeMble Ha 1HE B 3aiuBe [lockerTa.

KiroueBble cjoBa: NpUMOPCKUN IpeOEIIoK, POCT, paclpOCTPaHEHHUE, YUCIEHHOCTh, MPOJIMB
Crapka.

THE GROWTH AND DISTRIBUTION OF THE SEASIDE SCALLOP, OBTAINED IN
FACTORY CONDITIONS, ON A BOTTOM PLANTATION IN THE STARK STRAIT

LS. Turabzhanova

Summary. The growth and distribution of the seaside scallop Mizuhopecten yessoensis in the
Stark Strait has been studied. The seaside scallop, grown from a larva in factory conditions and
grown up to a year in cages on a suspended plantation, after landing on a bottom plantation, was
distributed in a strip at a depth of 8-9 m. During the growth process, the scallop moved to the
shore at depths of 3-5 m, where it formed a dense cluster (0.5-0.7 specimens/m2). The number of
mollusks decreased sharply during the first year of their habitat on the bottom plantation. By the
age of four, the survival rate of the scallop was 30.5% of the total number of settled juveniles.
The growth of a factory scallop is comparable to the growth of a scallop on hanging plantations
in the south of Primorye. In the conditions of the Stark Strait, at the age of three, the scallops
grown in factory conditions were significantly larger than the shellfish on the bottom in the Gulf
of Posyeta.

Keywords: seaside scallop, growth, distribution, abundance, Stark Strait.

[Tpumopckuit rpebernIok Mizuhopecten yessoensis —CBOOOTHOKUBYIIIHIA
(HeTpeKpeTUICHHBIN) NBYCTBOpYaThid MoJuTtock. B 3am. Ilerpa Bemmkoro BcTpeuaercs Ha
rnyoune ot 0,5 mo 48,0 m. I'pebemiok oOuTaeT Ha WINCTO-NIECYAHBIX, MIUCTBIX TPYHTaX C
MIPUMECHIO ralIbKH, TPaBUA U paKkyi [7].

B nawane 2000-X rr. IUIOTHOCTH IOCENEHHH MPUMOPCKOTO Tpelelika HW3MEHsIach B
npexaenax 0,01-0,10 sx3./m?, 6momacca Obuta orneHena B 0,8 Teic. T [9]. B Hacrosmee Bpems
€CTECTBEHHBIE MMOCENICHUsI MPUMOpCKoro rpederika B 3ai. [lerpa Benukoro 3aHuMaroT miomaab
6omnee 50 kM2, Ero 4HCIIEHHOCTh COCTaBJISET OKOJIO 4 MIIH. 3K3., a o0mas ouomacca — 0,8 ThIC.
1. [Tocenenus ¢ HanOoee BBICOKOW YHMCIEHHOCTBIO U OMOMAacCOil OTMEUEHBI B IOTr0-3ara Hoi
gactu 3an. llerpa Bemmkoro, Oyxtax 3am. Iloceera (Peiin Ilammama, Oxcneauimyw,
Hosroposckas), CiaBsHCKOM 3aMBe, Ha ydyacTke AMYpPCKOTo 3ajiuBa oT 0yxTel HapBa 10 Mbica
Ilecuanoro, a Takke B ocTpoBHO# 30HE [10].

KynpTuBUpOBaHUE TPUMOPCKOTO Tpedemka — OJHO W3 OCHOBHBIX HAaIpaBICHUIA
MapuKkyiIbTypbl B IIpuMopckoM Kpae. AHaIW3 XO3AWCTBEHHOW JEATEIBLHOCTH Mapudepm
MOKA3bIBACT, 4YTO JajbHEilIee pa3BUTHE W HapaluBaHue OOBEMOB TMPOU3BOJICTBA B
3HAYMTEILHOM CTENEHH CHEPKMBAECTCS HEXBATKOM IMoOcago4yHOro wmarepuana [5]. Momoas
MPUMOPCKOTO TpedelIka MOoMyqdaroT B XO3SHCTBaX OCaXKICHHWEM JHMYMHKH Ha KOJUJICKTOPHI, €
KOJIMYECTBO CYIIECTBEHHO BapbUPYET B pa3HbIe TOJbl, TaK KaK 3aBUCUT OT MEXKIOJOBOM
u3MeH4nBOCTU (akTopoB cpeabl [4]. B 2019 roay nHawan pa®oTy 3aBOJ MO BBIPAIIMBAHUIO
MOJIOIM THAPOOMOHTOB B paMKax MHHOBAallMOHHOTO Hay4HO-HCCIIEI0BATENIbCKOTO LIEHTPA Ha O.
[TomoBa. B 2020-21 romax Ha 3aBojJ€ MPOBOAMUIMCH PAOOTHI MO BBIPALIMBAHHUIO MPUMOPCKOTO
rpe6erika U3 JINYMHKY B pe3ybTaTe HepecTa IPOU3BOIUTENEH B KOHTPOIUPYEMBIX YCIOBHUSX.

JlnunHkM Tpebemika BRIKAPMITUBAIOTCS MHKPOBOJOPOCISMH KaK 10 CTaaud OCEIaHus,
Tak u nocae Hee. Jlocturmas pazmepoB S00 MUKPOH MOJIO/b MEPEHOCHUTCS B KOJJIEKTOpAaX Ha
MOJIBECHYIO TUTAHTALMIO B TOJINY BOJBI. B Koiiekropax oHa HaxomuTcs A0 OKTaOps. [locie
MOJIO/Ib TIEPECAXKUBACTCS B CAIKW U, NMPU JOCTHRKEHUM cpenHeil maccol 10 r, paccensiercs Ha
JOHHYIO MnaHTanuio. OIHAKO NaHHBIX O TOM, KaK pacTeT rpeOeioK, BRIPAIICHHBIN B 3aBOJICKIX
YCIIOBUSIX, HA JJOHHBIX IUIAHTALUAX U KaK pacrpeiensercs Ha JHe, A0 MPOBEIEHUS HACTOSALINX
HCCIIEIOBAHUIN HE UMEJIOCH.
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ean padoThl: Kcclie0BaTh TMHEHHBIN POCT U paclpeesecHue rpedenika mpuMopCcKoro,
MOJIYYCHHOI'O B 3aBOJICKMX YCJIOBHUX, HaA I[OHHOﬁ IJIaHTallkuU B IIPOJINBEC CTapKa.

MarepuaJjbl 1 METOIBI

COop wmatepuana JUisi HM3y4eHHUS COCTOSIHUSI M CTPYKTYpbl TIOCeleHHsl rpedemika
OPOBOIWJIM HAa ONBITHOM Tnoiaurone B mp. Crapka OOMIENIPUHATHIM — BOJOJIA3HBIM
rUAPOOHOIOTUYECKUM METO/OM, MO0 CTAaHAAPTHOW METOJUKE, HCIIOJIb3yeMOM MpH PeCcypCHBIX
uccienoBanusx [2]. PaccrosHue mexnay paspesamu coctaBisuio oT 30 mo 50 M, paccrosHue
MEXIy CTaHIMSIMHU Ha pa3pe3e — He Ooznee 100 m. Ilo3urnmoHuMpoBaHUE OCYIIECTBISIIOCH C
MIOMOIIBIO CITYTHUKOBOTO HaBuraropa «Garmin GPS 78y, rmyO6una ompezensiack ¢ NOMOIIBIO
sxosiota. beuto BemmonHeHO 39 BomosnasHbIX cTaHuMid. Ha Kkaxmgoll craHuuuM omnpenensiiv
rIyOuHy, THII TPYHTa, IUIOTHOCTh paclpeseieHus rpedemika, oToupanu npodbl MakpoOeHTOca.
N3mepenus: ruipoOMOHTOB MPOU3BOAUIN C IMOMOIb IITAHTCHLUUPKYJS C TOYHOCTBIO A0 1 MM,
Maccy ONPEAEIISAIN C IOMOIIBIO AIEKTPOHHBIX BECOB C TOYHOCTHIO 110 1 T.

Jlnst  moaroToBkM Kaprorpaduueckux wmatepuanioB wucnoib3oBam [MC  Maplnfo
Professional. Pacuer umcnenHoctd M o0mieit 6uomacchl rpedenrka OCYIIECTBISIIM METOJIOM
nuarpamMm Boponoro (monurons! Tuccena). CTaTUCTHYECKYIO 00paOOTKY MOJTYyYECHHBIX JTaHHBIX
IPOBOJIWIIN C UCIOJIB30BaHKUEM Mporpamm Statistica, MS Excel.

Pe3yabTaTsl U MX 00Cy:KIeHUE
Pacnipenenenue rpedemika

B 2021 roxgy Ha noHHYIO IutaHTanmio B nposmBe Crapka ObLIO BhICAXKEHO 25,84 ThIC.
TOJIOBUKOB Ipedellika MPUMOPCKOro, BBIPAIIIEHHOTO B 3aBOJICKUX yCIOBHUSAX B MHHOBannoHHOM
HAYYHO-HUCCIIEIOBATEIbCKOM ILIeHTpe Ha octpoBe IlomoBa. Ilocie orcanku rpedemniok
pacrpeaensics Mmojxocoi Ha riryouHe 8-9 m.

IIpu obcnenoBanuu AOHHOHM muaHTaruu rpedemka B 2022 roay ObLJIO OTMEYEHO, YTO
JKUBOTHBIE PacCIpOCTpaHUINCH Ha Tutomaau 24,125 teic. M? Ha Tiyoune ot 7 10 11 mMeTpoB ¢
wioTHOCcThIO OT 0,05 nmo 0,7 5k3./M>. MakcuManbHas TJIOTHOCTh PacHpeieieHUs JABYXJIETHEro
rpebemika orMedanack Ha TiryouHe 10-11 merpoB. UncIeHHOCTh €ro cocTaBisuia 8,5 ThHIC. IMIT.
Takoe yMeHbILICHHE YHCICHHOCTH C MOMEHTa oTcagku B 2021 romy MOXeT OOBACHATHCS TeM,
YTO MOJIOJbIe 0cOOM rpeberika B BO3pacTe OJHOTO rojja YHUUYTOXKAIOTCS MOPCKUMH 3BE3JaMH.
Tak, TUIOTHOCTh MOPCKHX 3Be3]] rpedeuikoBoi matupuu (Patiria pectinifera) coctapisiia Ha
JIOHHOM ydYacTKe 110 4-5 7k3. Ha M?. MICKyCCTBEHHO BBIPAIIEHHBIN T'PEOCIIOK JETKO OTIMYACTCS
OT €CTECTBEHHOI'O 110 HAJIMYHUIO SIPKO BBIPAKEHHOI'O KOJIbLIA 33JEPKKU pOCTa — «IIOPOKKAY,
c(hOopMHUpPOBABILIETOCS Ha CTBOPKAaX B MPOIECCE CAIKOBOTO BBIPAILMBAHUS, a TaKXKe IOCIe
TPAHCIIOPTUPOBKHU U OTCAJKU MOJIOIU Ha JHO [1].

B 2023 romy TpexneTHue rpeOemKu 3aHUManW Tuiomanb 23,5 Teic. M%. ['myOunHa ux
pactipoctpanenust — 7-11 M, takxke kak U B 2022 romy. OnHaKo MakcUMaibHas IUIOTHOCTh
TpeXJIETHET0 Tpeberika oTMedanach Ha 7-9 MeTpax IyOuMHBI. UHCIEHHOCTh TPEXJIETHETO
rpebenika cocraBmwia 8,3 Thic. mT. [IpakTHyecku CpaBHUMAasi YMCIEHHOCTh IBYXJIETHETO H
TpeXJIeTHEro rpederika, BEpOSTHO, TOBOPUT O TOM, YTO BBIPOCIIMN TIpeOEIIOK YK€ He Tak
JOCTYNEH XUIHUKAM, XOTS IJIOTHOCTb MOPCKHX 3B€3Jl Ha JJOHHOM Y4YacTKE HE CHM3WJIACh U
cocTaBisiia 10 4-5 3K3. Ha M2.

B 2024 roxy uersipexyieTHUE TpeOCIIKU 3aHUMANK TUIOIAab 36,4 ThiC. M? B JAMAIla30HE
rryouH 3-11 m. Yucnennocts ux coctaBuia 7,9 teic. mT. 2024 101 XapaKTepU30BaAJICS BHICOKOM
IUIOTHOCTBIO TpebelKka Ha yJacTKax JHa ¢ rryouHamu 3-5 M. 31ech INIOTHOCTh PacHpeeNCHHs
MOJUTIOCKOB focturaia 0,5 3x3./m?. Ha rmyOunax 7-11 M KUBOTHBIE BCTPEUATUCh €IUHUYHO.
OTMmeyeHa TEHIEHIMS IepeMelleHust rpedemka K Oepery Ha MeEHbIIME TIyOMHBI, TZleé OH
CKOHIICHTPUPOBAJICS B JIOBOJIBHO IUJIOTHOE cKoruieHue. CyXeHHe TpaHHI] paclpeaeieHus u
YIJIOTHEHHE CKOIUIEHUH 3penoro rpedenika HeoOXOAUMBI sl YCHEITHOTO €r0 BOCIPOU3BOJICTBA

8].
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[Mpumopckuii Tpedemok B mp. Crapka oTMedasjcs Ha ydacTKax JHA C IECYaHbIM M
UiIucTo-necuanbiM THOM (puc. 1). Ha msrkom cybcrpare rpedemiok OOBIYHO CiIeTKa WU JI0
YPOBHsI BEpXHEH CTBOPKH 3apbiBaeTcs B TpyHT [8,11].

Puc. 1. Ilpumopckuii rpeOeniok, BeIPAIIEHHBIN B 3aBOJCKHX YCIOBUSX, HA 3aUJICHHOM
IECKE JOHHOW IJIAaHTAIU K.

JlunelHbIl pocT rpedemka

['omoBHK paccensiicss JOCTaTOYHO KPYITHBIA CO CPEeTHEH BHICOTOM pakoBUHBI Oojiee 40 MM 1
Mmaccoit 10,2 r. ITo nanueiM Kyuepsisenko A.B. ¢ coaBTopamu BbIcoTa rofioBUKa B 10:kHOM IIpumopse
TIPU TIOZIBECHOM BBIpAIMBaHUK cOCTaBisieT 26-40 MM co cpemneit maccoii 5,0 - 10,0 T [6].

Poct rpebemika, mMogy4eHHOTO M3 JMYMHKU B 3aBOJCKHX YCIOBHSIX, CPABHUM C POCTOM
rpe6elika npy MOoJABECHOM BhIpaliuBaHuu B 10:kHOM [Ipumopre. 3a 4 roga BeIpaliuBaHus Ha JHE
rpe0enIoK, MOTyYeHHBIH B 3aBOJICKHX YCIOBHSX, IHOocTHT pasmepa 114,2 mm u maccer 200,2 T
(tabm. 1). [Ipu mogBecHOM caJIKOBOM BhIpalIMBaHUU B 3. [locheTa rpedemoK nMeeT TaKue ke
TOBapHBIE IOKA3aTENN: BBICOTAa PAaKOBUHBI — 115 MM, obmras macca — 180-200 r [6].

Tabnuna 1. JIuHeHHBIH pOCT IPUMOPCKOTO IpedeliKa, BRIPAICHHOTO B 3aBOJICKUX YCIOBHUSAX

T'ogoBuk JIByXT0J10BHK TpexneTok YeThIpexJieToK
BricoTa, MM 40,3 +1,22 80,8+1,12 97,8+1,09 114,2+0,69
Macca obuas, r 10,2+0,96 73,5+4,39 112,5+4,25 200,2+3,65

[Tocme Tpex user BeIpammBaHusS B yciaoBusx mpoiwBa Crapka rpeOemKkd ObUIH
3HaYUTENbHO KpynHee (pasmep 97,8+1,09 mm um macca 112,5+4,25 r), yem Ha 1aHE B 3all.
[Tocwkera. B 3an. [Tockera mocie moceBa roJIOBUKOB Ha JHO, TPEOCIIOK TaKOTO K€ BO3pacTa HMEI
clenyrolllre MoKa3aTeau: BricoTa pakoBuHbl 88,9 + 1,5, macca - 79,3 + 4,1 r. [3]. D10 MOXeT
OOBSACHATHCS TEM, UTO JIMHEWHBII POCT MPUMOPCKOTO rpedelika B pa3IndHbIX NOMYNIALUIX 3all.
[Terpa Benukoro 3aBUCUT HE TOJBKO OT TeMIIEpaTypbl, HO U OT APYruX (aKTOPOB BHEIIHEH
cpenpl. 3aMeTHO JIydine pacTyT Trpebemku y octpoBoB Dypyrempma, Crenuna, I[lomosa,
Pycckuii, T.e. B paiioHaX, MPEUMYIIECTBEHHO C IMECYaHBIM WM TAJICYHBIM THOM, WHOTIA C
HEOOJIBIIION MPUMEChIO WJla W PaKyIld. JTH YYaCTKU COOOIMAIOTCS C OTKPHITBIM MOPEM, YTO
o0ecreynBaeT XOpOIIyI0 a’palio BOJIbI M ONTUMAIBHOE COAEP)KaHUE KUCIOPOAA; JIETOM B HUX
COXpaHsieTC OTHOCHUTEIbHO TOCTOSHHAs U BBICOKAs COJIEHOCTb, MPOUCXOJIUT PABHOMEPHBIN
IIPOTPEB BOBI B UIOJE-aBrycre [7].

AHanu3 pa3MepHOI CTPYKTYpPBbI BBIPALIMBAEMBIX TPEOCIIKOB MTOKA3BIBAET, YTO CO BTOPOTO
roJia BEIpAIIMBaHUS MO TPETUH BHICOTA CTBOPOK JOMHHHPYIOIIEH IPYIIIBI MOJUTIOCKOB (36-45%)
Bo3pocia ¢ 75-80 MM 10 95-100 mm (puc. 2). B 2024 rogy MoganbHy TPYIITy COCTABIISUTH yiKe
ocobu pazmepom 115-120 mm (25%).
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Takum o00pazoMm, pa3smepHas CTPYKTypa WIUTIOCTPUPYET YBEIMUYEHUE CPEIHEH IJIMHBI
PaKOBUHBI JOMMHUPYIOIEN TPYIIIBI 33 CUET POCTa MOJIFOCKOB.
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Puc. 2. Pa3mepHas cTpykTypa mpuMOpPCKOTo rpederika, BRIPAIIECHHOTO B 3aBOJICKUX
ycioBusix, B 2022 — 2024 rogax.

3akiloueHue

[Ipumopckuii TpebemnioK, BBIPANIEHHBI W3 JMYMHKA B 3aBOJCKHX YCJIOBHUSAX |
MOJPOIIEHHBIA 70 ToJa B CaJKax, MOCJIE BBICAAKKA Ha JMOHHYIO IJIAHTAIMIO PACIPEISTHIICS
noyiocoit Ha rmyoune 8-9 M. B mporiecce pocra rpedemniok nepemeniaics K 6epery Ha riayOuHsl 3-
5 M, rae oH obOpa3zoai wioTHoe ckoruierue (0,5-0,7 ak3./m?).

UnCIeHHOCTh MOJUTIOCKOB PE3KO CHHM3WJIACh 3a TEPBBIM TojA OOWTAaHWS Ha JOHHOU
IUTAHTALMU. JTO MOXKET OOBSICHITHCS TEM, YTO MOJIOABIX 0co0Oel rpederka Ha THE YHUYTOXKAIOT
MOpCKHE 3Be3/bl. B Bo3pacTe 2-4 jIeT YHUCIEHHOCTh dHUBOTHBIX MPAKTUYECKU HE CHIKanach. K
YeThIPEXJICTHEMY BO3pPAcTy BBDKHMBaEeMOCTh rpebdemika cocrasimsia 30,5 % ot obmero umcia
pacceeHHON MOJIOJIH.

Poct 3aBojckoro rpeberika mpu TOHHOM BBIPAITUBAHUU CPABHUM C POCTOM Tpedelka Ha
MOJIBECHBIX IuTaHTanusx Ha tore [Ipumopesa. 3a 4 rona BbIpallMBaHMs Ha JHE TIpeOEIIoK,
IIOJIyUYEHHBIN B 3aBOJICKMX YCIOBUSX, 1ocTUT pa3mepa 114,2 mm u maccst 200,2 1, Torna Kak npu
MOJIBECHOM CaJKOBOM BbIpamuBaHuu B 3ain. [lockera rpebOemiok AOCTUTaeT CleayIOIINX
TOBApHBIX MMOKa3aTeNei: BbIcOTa pakoBUHBI — 115 MM, obmas macca — 180-200r.

[Ipn nOHHOM BBIpalIMBaHUM 3aBOJCKUE TpexJeTHHE rpedemiku nponusa Crtapka, ObuUIH

3HAYUTCIIBHO prHHee, YeM MOJIJIFOCKH TAKOBOI'O K€ B03paCTa Ha AJOHHBIX INNIaHTAIUAX B 3all.
ITocrera.
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VIK 639.21
PBIGOITPOMBICJIOBBIE BO3MOKHOCTHU 3AMHCKOI'O BOAOXPAHUJINIITA

10.A. Cegepos
Tarapckuit punmuan I'HIL ®T'BHY «BHUPO» («TartapctanHUPOy)
Kazans, Poccus, s.yuriy@tatarstan.vniro.ru

Annotanus. CobpanHbiii Ha 3anHCKOM BojoxpaHuauiie B 2014 T UXTHONOTHYECKUN MaTepua
MO3BOJIMJI TIPOBECTH PACUETHI 3aI1acOB BOJHBIX OMOPECYPCOB B BOJOXPAHWIIUIIE W OMPEACIUTH
00BEMBbI TIOTCHIIMATHHBIX MPOMBICIIOBBIX YJIOBOB ISl JIelNa, TYCTEphl, TUIOTBBI U OKYHS TpU
MOMOIIA TPATUIIMOHHBIX METOMUK. PaccunTanHble 00beMBI OOIIETO 3amaca BCEX BUJIOB PHIO B
BOJIOXpaHWIHIE COCTaBISIOT okojdo 400 t1. IIporHo3Hble BENWYMHBI BBUIOBA BOJHBIX
OMOpecypcoB B IaHHOM BOJI0O€ME MPEIBAPUTEIHLHO OLICHUBAIOTCS B 60 T.

KuaroueBble cjioBa: 3amHCKOE BOJOXPAaHWIIMINE; PBIOHOE HACENEHUE, MPOMBICEN; OOIui
nonyctumbiid yioB (O1Y); pekomeHaoBanHbIN BLIOB (PB).

FISHING POTENTIAL OF THE ZAINSK RESERVOIR
Yu.A. Severoy

Summary. The ichthyological material collected in the Zainsk Reservoir in 2014 allowed us to
calculate the total reserves of aquatic bioresources in the reservoir and determine the volumes of
commercial catches for bream, white bream, roach and perch using traditional methods. The
calculated volumes of the total stock of all fish species in the reservoir are about 400 tons. The
predicted catch of aquatic bioresources in this reservoir is preliminarily estimated at 60 tons.

Keywords: Zainsk Reservoir, fish population, fishery, total allowable catch (TAC),
recommended catch (RC).
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3anHCKOE BOJAOXPAHWIIMIIE pacrloyniokeHo B Bocrounom 3akambe, 10ro-3anagHoil yactu
Pecry6nuku Taraperan. ITnomans ero npu HITY 73 M BC cocrasnser 20,45 kM?, 066eM 65 MITH.
M. Bomoem npoctupaercs Ha 11 kv B nuny. lllupuna B HUXKHEN 4acTH BoJlO€Ma JOCTUTAET 3
kM. HanGonpmas rmybuna — 9 M HaOmomaercst Ovke K TUIOTHHE, Mpeoliiafaromue TiyOrnHbI
0KOJI0 4 M. YPOBEHHBIH PEXXUM BOJOXPAaHWINIIA YCTOHUMBBINA. [IpaBeiii Oeper BO3BBILICHHBIH €
[JIMHUCTBIMU, MECTAMU OTBECHO OOPBIBAIOUIMMHUCS B BOAY CKJIOHAMH, B BEpXHEW 4aCTU MOKPHIT
IMPOKOJIUCTBEHHBIM JIeCOM. JIeBbId — HU3MEHHBIM, IOJOTHM, B MECTaX CUJBHOIO pa3MbIBa
yKperuieH. beperosast muHust cnabo U3BUIIUCTAs, 3aJTUBBI OTCYTCTBYIOT [ 1].

[IpombiciioBBI 710B Ha 3aMHCKOM BOJOXpaHWIMLIE HE BelaeTcs. B BepXxoBbsax
BoZloOXpaHWIHIIAa oTMmedaroTcss ciydan HHH-mpombicna (He3akoHHOTO, HECOOOIIaeMoro u
HEPETyJIUPYEMOT0) B OCHOBHOM MAaJIOLEHHBIX BUIOB pbi0. OCHOBHOW BHUJ pHIOONIOBCTBA Ha
BOJIOXPaHUIJIMIIE — JTFOOUTEIBCKUN JIOB PBIOBI. B JIeTHMIA mepro pacripocTpaHeH 0eperoBoi JoB,
B 3UMHUM — MOJJIEAHBIMA, B 3aMeEp3arolllel 4acTW BoJOeMa. B 3MMHHMUI IEpHUOJ MPOBOISATCS
OpraHU30BaHHbIE COPEBHOBaHMUS MO NOABOAHOM oxoTe. [lo 2016 T Ha BOJOXpaHUIMUIIE
CYIIIECTBOBAJIO CaJKOBOE pbibopasBencHue, mnpoBogumoe OO0 «3amHCKUN PBHIOOITUTOMHUK.
Canku pacnoJiaraifch Ha TEIUIBIX BOJIaX BOJOXPaHUIIHUINA, B 30HE BomocOpoca 3anHckoit ['POC,
I7ie MPOU3BOJIMIIOCH TOBApHOE BBIPAIMBAHHE OEJIOr0 W TECTPOrO TOJICTOJOOMKOB, OeiIoro
amypa, cazasa.

B ¢eBpane 2014 r Ilpukasom YmpaBieHHs MO OXpaHE MU HCIOJIB30BaHUIO OOBEKTOB
)kuBoTHOro Mupa Pecnyomuku Tartapcran ot 13.02.2014 1t No 21-om Ha 3amHCKOM
BOJIOXpaHWIHIIE (GOPMUPYETCS PHIOOIOBHBIN Y4acTOK IS OCYIIECTBICHUS JOOBIYU (BBLIOBA)
BOJIHBIX OuopecypcoB. HecMoTps Ha 3TO, ayKLIMOH Ha MPeIOCTaBlIEHNE PHIOOJIOBHOTO y4acTKa B
MOJIb30BaHNE HE COCTOSICS, IIPOMBIIINIEHHOE PHIOOIOBCTBO 3/1€Ch HE OBUIO OPTaHU30BaHO.

Cnermmamucramu TarapctanHHMPO B 2014 r Ob110 MPOBEACHO KOMIUIEKCHOE HM3y4YeHUE
JAHHOTO BOJOXPAHUJIHUINA C IIENIbI0 OIEHKM BEITMYMHEI 3amaca BOJHBIX OMOPECYpCOB U pacdera
o0obemoB ux OJ1Y u PB.

Henpto HacTosmielt pabOTHl SBISETCS OOOOIICHHE IMONYYCHHBIX PE3YJIbTaTOB B XOJE
SKCTEANIIMOHHBIX HccaeaoBanuii B 2014 1T i pacyeToB W ONpeseiieHHs OO0bEeMOB
PEKOMEHI0BAaHHOT'O BBLJIOBA B 3aMHCKOM BOJOXPaHUIIHILIE.

Marepuajbl 1 METOIBI

st onpeneneHus o0beMa 3amacoB BOAHBIX OMOPECYpPCOB B 3aMHCKOM BOJIOXPaHUJIUIIE
OBLIM KCIIOJIb30BaHBI (JOHJOBBIC MaTepUaAbl (UIIMATIa B BHJIE OTYETOB IO HMCCICIOBAHUSAM 32
MpoILIbIe TOAbl. Takke ObUTH YYTEHBI COOCTBEHHBIE BCECE30HHBIC UCCIIEAOBAHMS, HEOOXOUMbIC
JUTSL OTIPEJICIICHUST BETUYMHBI 3a11aca BOJHBIX OHOPECypCOB.

COop W TEepBUYHBIM aHAIM3 MXTHOJOTHYECKOTO Marepuaia (ompeneracHue BHIOBON
MPUHAJISKHOCTH, U3MEPEHHE [UIMHBI, MAacChl PBIO, ONpeAeNeHUe IMoja W CTaaui 3PEIOCTH)
MIPOBOJIAJICS TIO OOIIenpuHITOH MeToauKe [3]. Bo3pacT peIO onpeaessics 1Mo 4enrye u CriujiaM
JTy4yel MIaBHUKOB [3].

Jlnst  orbopa WXTHOJOTMYECKOTO Marepuaja M OICHKM YHCJICHHOCTH pBIO B
BOJOXPAHWIUIIE TPOBOJMIICS CETHOM JIOB. VICIIOIB30BaIuCh CETH CTaHAAPTHOM JUIMHBI C S4€ei
ot 10 7o 100 mM. Dkcrmo3unus ceTel cocTaBisiia oT 15 mun 10 12 yacos. Jl1s O1IEHKH BHAOBOTO
COCTaBa M YHWCJICHHOCTH MOJIOJM PbhIO HCIIONB30BAJICS MalIbKOBBIM OpeneHb, sueeit 10 MM,
JuHOM 12 M. YUHCIIEHHOCTh MOJIOJIM MEPECUUTHIBATIACH B SK3EMIUIAPHI HA €UHUILY YCUJIUS: Ha
320pO/1 BOJIOKYIIU C Y9ETOM O0JIaBIMBAEMOH TIOIIATH.

BcenenctBue OTCYTCTBUSL MHOTOJIETHETO MaTepualia IO OCHOBHBIM XapaKTEPUCTHUKAM
NOMYJSIAA  OONIaBIMBAEMBIX BHJIOB pbIO, a TakKe JaHHBIX TPOMBICIOBON CTATHUCTKH,
BO3MOKHOCTH HCIIOJIb30BAaHUS ISl OLIEHKH TMOKa3aTesjed 3amaca TPaJulMOHHBIMU METOJaMH
(VPA, koropTHbIEe MOJIEH, IPOYKIITHOHHEBIE MOIeNN) ObLTH orpaHnueHbl. [loaTomMy abcomroTHas
YUCIIEHHOCTh 3alaca pacCUUTHIBAIACH HCXOJ M3 BEJIMYMH YJIOBOB IYTEM JKCTPAMOJALUU
CpeaHel YHCIECHHOCTH YJIOBa MO CTaHIMSAM Ha IUIOMIAb OOWTaHWS TAHHOTO BHJA, C yYETOM
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IyOWHBI, OO0JaBIMBAaEMON KOHKPETHBIM opyauem JsoBa [4]. Taxke mnpoBOAMIICS OIMPOC
PBHIOOIIOBOB-TTIOOUTENEH COTIIACHO OOIICTIPUHATON MeToIuKe [2].

PesyabTaTsl

B pesynbrate npoBenennsix B 2014 r uccienoBanuii, ObUIO YCTAHOBJIEHO, YTO COCTaB
uxTuodayHsl 3aMHCKOTO BOJOXPAHHMIIMINA TpeacTaBieH 16 Bugamu pbi0 (cepeOpsHBIA Kapach
Carassius auratus, nnotBa Rutilus rutilus, yknevika Alburnus alburnus, TonaBnb Leuciscus
cephalus, com Silurus glanis, rycrepa Blicca bjoerkna, nemy Abramis brama, xepex Aspius
aspius, maHb Tinca tinca, myka Esox lucius, cazan Cyprinus carpio, okyHb Perca fluviatilis,
KpacHoriepka Scardinius erythrophthalmus, epmt Gymnocephalus cernuus, GenbIii TOICTOIOOUK
Hypophthalmichthys molitrix, 6enwiit amyp Ctenopharyngodon idella).

HaubGonee maccoBbIMU (110 YUCIIEHHOCTH) SIBJISIFOTCSI TyCcTepa, ITUIOTBA, YKJICHKA, OKYHb.
Kak mpaBmiio, B CETHBIX YJIOBax MEJIKOSYEHHBIX CeTed C pazMepamu sder 36 mm u 40 mMm
MOBCEMECTHO Ha BOJOXPAHMIIUIIE TOMHUHHPYET KaK MO YUCICHHOCTH, TaK U MO Macce TycTepa.
3HAYUTEIBHYIO YaCTh 3aHUMAET Takxke MmiaoTBa — 21,4%, nonsa okyHsa cocrasisieT 13,55%, nema
—9,53% (puc.).

Puc.1. BunoBoii coctaB u uncieHHocTs prI0 (%) B CETHBIX ynoBax c¢ siueeit 36, 40 MM B
3auHckoM Bogoxpanwiuiie B 2014 r

B menkosueitnbix cetsix (10 mm) B ynmoBax JoMUHUpPYeET ykielka. Ee momns cocraBisier
6onee 80%. Bkiag ocTalbHBIX BUJIOB B yJIOBaX STUMH CETSIMH HE BeTUK. UNCICHHOCTh OKYHS HE
npesbliaet 7%, mnotssl - 4,55% ot ol1iero yucna ynosa.

B xpynHostuerinbix ceTsx (suest 50-80 MM) yJIOBBI peACTaBICHBI Ca3aHOM (JAJTMHOHN Tena
ot 32,0 mo 33,5 cMm u maccoit 1o 6,0 kr), comoM (mmuHOM Tena 10 60,0 cM), OKyHEM U JICIIOM
(nmuHoM Tema 1o 33,0 cMm).

B ynoBax Bosokymu B mpuOpekbe BCTpeyaeTcss MOJIOAb 5 BUIOB pbIO: TycTepa, IIIOTBa,
YKJIeHKa, OKyHb M KpacHOTEpKa B Bo3pacTe 1+ u 2+ jer. B 3Tux ynmoBax mpeBaiipyeT MOJOJb
OKyH1 — 56,4%. Jlanee mno 4YHMCIEHHOCTH ciexyeT wmojoab ykieuku — 31,75%. Jons
KkpacHonepku cocrasiseT 10,9%, monoau mioTssl u ryctepsl 1o 0,47%.

B cocraBe ppriOHOrO HaceneHHUs TakKe MPHUCYTCTBYIOT PHIObI KMTAWCKOTO PaBHUHHOTO
KomIuiekca (Oenblii TONCTONOOMK W Oenblif amyp), KOTOpble ObLTM OTMEUYEHbl HaMH JIMIIb B
yJIOBaxX pPBIOOJIOBOB-TIOOMTENEH, a Takke B caakax OOO «3anHCKUN PHIOONMMTOMHHUKY». OJTH
BUJIbI €XETOJHO BBIMYCKAIUCh B BOJOEM, B BHUJE MOJIOJAU, cpeaHer maccoit 15-25 r. B
JaIbHENUIIEM MPOUCXOINUI UX €CTECTBEHHBIN HAryll B BOJOXPAaHUIIMILE U BBLIOB.

B ynoBax e mpeacTaBieH 0co0sMu IIUHOU oT 6,8 cM 10 36,5 cM, Ipu 3TOM CpeaHsis
nuHa pei0 coctaBiser 21,1 cm. Jlemm mmuHol Oonee 25 cMm (BBIIE TPOMBICIOBOM MEpHI,
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ycTaHoByieHHOU Ha KyitOpimeBckoM n HimkHEKaMCKOM BOJIOXpaHUIIUIIAX ) B YJIIOBAX COCTABJISIOT
22,4% Oobmas (abconroTHas ) UXTHOMACCA MOMYJISIUY Jienla 3anHCKOro Bogoxpanmiuiia B 2014
I. cocTtaBiseT 39,64 T. BeicOkOypokalHBIX MTOKOJEHHH, UCXOISl U3 YIIOBOB MEJKOSIYEHHBIX CeTeH
¥ MaJIbKOBOM BOJIOKYIIIM, HE HAOII0AaeTCsl.

Pa3zmepHblii cocTaB IUIOTBBI 3aMHCKOTO BOJOXPAaHW/IWINA B YJIOBaX CTAaBHBIX CETEH
IPECTaBICH JOCTaTOYHO IIUPOKO. Tak Kak MCIOJIb30BAJICS IMOJHBIA HAOOP CTAaBHBIX CETEH,
MO>KHO JIOYCTUTh, YTO MOMYJISHUS IJIOTBBI IaHHOTO BOJI0eMa 00JIOBJIEHA MTPAKTUYECKH MOJIHO U
B yJOBax MpPEJICTaBIICHbl BCE pa3MEpHbIe Tpymimbl. MIcXoas W3 MpeACTaBICHHBIX MaTepUaloB,
OTMEYaeTCsl, YTO CPEAHSS JUIMHA TJIOTBBI B yiaoBax cocraBmia 20,39 cMm, a konmebanus - ot 13,5
cMm 10 29,5 cm. Cpennsisi Macca poi0 B ynoBax - 174,4 r. Co3peBaloT CaMKU IUIOTBBI IPH
pa3mepax tena 19-20 cm, B Bo3pacte 3 roja.

UccnepoBanusiMu  BBISIBIIGHO, YTO OKYHb B YJIOBaX CTaBHBIX CETeM HMeEeT JBe
JTOMUHUpYIOIIHE pa3sMepHbie Tpynmbl 20-22 cM u 22-24 cM. Pasmepnsie rpynmsl peid MeHnee 20
CM TNPEICTABJIEHBI TOBOJBHO pa3po3HEHO U cocTaBisoT 20%. Cpenssis 1iavMHa OKyHS B yJoBax
coctaBmsieT 21,95 cm, konebanus nocturarot ot 7,7 mo 31,0 cm. Cpeansist Macca peid cOCTaBIseT
213,7 r. Co3peBaroT caMKu OKYyHs IIpH pazMepax Tena 17-18 cm, B Bozpacte 3-4 roza.

I'ycrepa paBHOMEpHO pacmpezesieHa MO BCEW aKBaTOPUM BoaoXpaHuiauima. Pa3zmepsl
TycTephl B yJIOBaX CTaBHBIX ceTel BapbupyroT oT 13,0 o 27,5 cm, npu cpeanel anune 19,5 cm.
Cpennss Macca pei0 cocraBiser — 145,5 r. Co3peBaHne caMOK TyCTephl HAOJIIOAACTCS TMpHU
pa3mepax tena 16-17 cm, B Bo3pacte 3x JIeT.

Obcy:xxnenne

CormacHo ¢oHAOBBIM MarepuaiaM ¢uianana, oOmuil 3amac pel0 B 3aMHCKOM
Bopoxpanwniie B 80-90-bie TT. mponwioro cronetus konedaics ot 150 no 200 1. OcHOBHBIMU
BUJAMH B 3alrace BBICTYNAIM IUIOTBA M TycTe€pa, KOTOPbIE B COBOKYITHOCTH IO YHCIEHHOCTHU
coctaBisin 66,15% u Omomacce — 43,75 % B ynoBax KOHTPOJBHBIX Opyauii soBa. B
JaIbHENUIIEM KPYIHBIX PECYPCHBIX UCCIIEIOBAaHHM Ha JaHHOM BOJIOEME HE MPOBOIUIOCE.

Amnanu3s ynoBoB B 2014 r B 3aMHCKOM BOJIOXPaHWIIMIIE TTOKA3al, YTO TNIOTHOCTh PHIOHOTO
HaceJeHUsl JIOCTATOYHO BeJIMKa W B cpeaHeM coctaBiseT 169,21 xr/ra. Takume mokaszarenu
JIOCTUTAIOTCSl, B MIEPBYIO0 OYEPENb, BCIEACTBUE OTCYTCTBUS HA BOJOXPAHWIMILE IPOMBICIOBOIO
JIoBa.

OCHOBHYIO JOJI0 B YJIOBaX COCTaBJIIOT I'yCTEpa U IJIOTBA, MEHBIIYIO - OKYHb U JIEII.
[pu mnomaau Bomoema B 19,5 xm? (1950 ra) obmme 3amackl pei6 (IO pacyeTHHIM JAHHEIM)
nocruratoT okosno 400 T, 4TO TOBOPUT O IBYKPAaTHOM POCTE BEJIMYMHBI 3aaca 0 CPABHEHUIO C
80-Mu rogamMu MNpoONLIOrO CTOJIETHS.

Hcxons u3 cobpanHoro Ha 3amHCKoM BojoxpaHwmminie B 2014 r UXTHOIOTHYECKOTO
MaTepuaia, BBISIBJICHO, YTO BHJAMH, 3arachl KOTOPHIX IMO3BOJISIIOT MX HMCIOJb30BaTh, M Kak
cinencteue, ycraHosutb OJlY m PB sBustorcs nemr, rycrepa, miorBa U OKyHb. Kpowme
BBIIICOMICAHHBIX BUAOB PHI0 B BOJOXpaHWIUIIE oOuTaeT eme okono 10 BUIOB pbIO, KOTOpHIE
UTPAIOT OIpPECIICHHYIO pOjb B ()OPMUPOBAHHM IPOMBICIOBBIX 3alacoB BojoeMa. Bmecte oHM
nocTurarT He Oomnee 15 % oT obmieli 6GuoMacchl 3amacoB BOJAOXPAHWIHINA. DTH BHUIBI MOYKHO
paccMaTpuBaTh JUIIb B KAYECTBE NMPUIIOBA, T.K. KBOTHl Ha HUX OyJayT 3HauuTenbHO MeHble 0,5
T.

Hns pacuetroB OJY u PB mpunumanock Heckosbko monoxkeHuid. [lomymsauuu pwio
3aMHCKOr0 BOJOXPAHWJIMIIA HCIBITHIBAIOT Ha ce0e Mpecc TOJBKO CO CTOPOHBI PHIOOIOBOB-
arobuteneil 1 OPaKOHBEPOB, M OTCYTCTBUE MPOMBICNIA. YUUTBHIBAETCS, YTO MOIOJHEHHUE CTaj
€XKEroJlHO W HAaXOJUTCS Ha OMpPENEeJICeHHOM YPOBHE, CIEI0BaTEIbHO, YCIOBHO MOKHO CUHMTATh,
YTO COCTOSIHUE BOJHBIX OMOPECYPCOB SBISIETCS CTAOMIIBHBIM MIJIM PAaBHOBECHBIM [4]. JIi1st o1ieHKH
BEJIMYMH BbUIOBA NMPU OTCYTCTBUM OHMOJOTHYECKMX OPUEHTHUPOB JIs YIpPAaBJICHUS 3alacoB B
kauecTBe Kod(pdurmenta (Frec) M3BATHS MOXKHO BOCIOJB30BaThCS MpaBuiioMm: Fre = M [5].
Bennuuny ko3 dunmenTa ectectBeHHON cMepTHOCTH (M), MOKHO MOTYYUTh 11O SMITUPUISCKUM
mopensM Ha onnaita miargopme The Barefoot Ecologist’s.
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PaccuntanHas BenMurMHA MPOMBICIOBOTO 3araca Jiela ¢ JJIMHOW Tella ocobelt Oosee 25
cM cocraBmsieT 9,0 T. OJ1Y s nemia 3auHCKOTO BogoxpaHmnuina coctaBut 2,0 T. O0muii 3amac
IJIOTBBI B BojAoxpaHuiuiie coctaBisier 106,45 1. [lpu momyctumoil one U3bBATHS U3 CTajaa
ocoOeil Ha YpPOBHE TOKAa3aTeleil E€CTECTBEHHOW CMEpPTHOCTH, BO3MOXKHBIM BBUIOB ILIOTBBI
3arHCKOT0 BOJIOXPAaHUIIUIIA MOXKET cocTaBuUTh 18,0 T. OOmuit 3amac OKyHsI B BOJAOXPaHUIHIIE
cocraBisier 65,04 1. Ilpu gomycTumMoil nojie U3BATUS M3 CTaga Ha YPOBHE ITOKa3aTesel
€CTECTBEHHOW CMEpPTHOCTH, BO3MOXHBIM BBUIOB OKYHS 3aMHCKOI'O BOJOXPAaHMJIMIIA MOXET
coctaButh 11,0 1. OOmmii 3amac ryctepsl B BOJOXpaHWIuiie coctaBiser 162,44 1. Ilpu
JIOTIYCTUMOM JTOJIE U3BATUS U3 CTaJa 0cOOeH Ha YPOBHE MOKA3aTeNIe €CTECTBEHHON CMEPTHOCTH
BO3MOXHBIH BBUIOB I'yCTEphI 3aMHCKOT'O BOJIOXPAHMIIMIIA MOXKET cocTaBUTh 27,0 T (Tabnuua).

Tabmuua 1. ITokazarenu 3anacoB BOJHBIX OMopecypcoB 3aMHCKOTO BOJOXPAaHMIIUIIA

Bun [IpoMbICTI0BBIN 3amac, T [loreHnmanbHbIA YJIOB, T
Jlem 9,0 2,0
OkyHb 65,04 11,0
IInoTBa 106,45 18,0
I'ycrepa 162,44 27,0

Jlroburensckuii BbtoB 1 HHH-mpomeicen ppiObl B 3aMHCKOM BOJOXPAaHWIHIIE 10
SKCTIEPTHBIM JTaHHBIM U3bIMaeT He Ooisiee 3-4% oT mosm 001Iero 3amaca U HaleJdeH B OCHOBHOM
Ha BHUJBI, MAacCOBO NPEJCTAaBICHHbIE B NpuOpexbe (yKiIeHKa, KpacHONEpKa, TIOJIaBib),
BCJICJICTBHE YETO BIUSHUE 3TUX BUIOB HA PACYETHI B 1ICJIOM HE 3HAYUTEIBHOE.

Taxke BecbMa TEPCIEKTHBHBIMH IPEICTABISAIOTCS PAa0OTBI IO  CO3JaHHUIO B
BOJIOXPAHWIMIIE TACTOMIIHOIO pPHIOOBOJACTBA B BHJE BBIPAIMBAHUS PbI0 KHUTAHCKOTO
PaBHUHHOTO KOMIUIEKca (OeJbIil TOJICTOI0O0NK U Oelblii aMyp) B €CTECTBEHHOW cpesie OOMTaHUs
Y TIOCJIEAYIOIIETO CEJIEKTUBHOTO IIPOMBICIIA.

3akiroueHue

HOJ’Iy‘I@HHBIG JaHHBIC I10 3aItacaM BOIHBIX 6I/IOp€CprOB M pacCyCThl IMMOKAa3bIBAKOT, YTO
IIPOMBICIIOBBIE YJIOBBI B 3aMHCKOM BOJOXPAHUJIUILE MOTYT JOCTUTaTh OKOJIO 60 T.

HGO6XOI[I/IMO OTMCTUTDH, YTO PACUCTHBIC NAHHBIC MOJYUCHBI C YYCTOM IMPEAOCTOPOIKHOTO
MOJIX0Ja B YCJIOBHUAX 3HAUUTENbHOM HEOMPEIEeIEHHOCTH O COCTOSHMM 3amaca BOJHBIX
6I/IOpecprOB. Bmecre ¢ aTtum MNPUHATBHIC IOJIOKCHHUA K pacdCTaM HCKIOYA0T HCTATHUBHOC
BJIMSTHUE Ha COCTOSIHME 3alacoB U, CJIEIOBATENIbHO, MOTYT OBITh MPHUHATHI JUIsS JajdbHEHIIero
HUCITIOJIB30BaHUA.

st onpeneneHus BETUYHH 3a11acoB peI0 B 3aWHCKOM BoJloXpaHuiuiie, pacdetoB O/IY u
PB ¢ wucnonb3oBaHuMEM KJIaCCMYECKUX METOAMK, HAMpUMEp, METoAa KOTOPTHOTO aHalu3a,
HEO0OXOUMO MPOBECTH KPYMHOMACIITAOHYI0 W KOMILJIEKCHYIO OLIEHKY CBHIPbEBBIX PECYpPCOB C
HCIIOJIb30BAHUCM TPAAUIIUOHHBIX U COBPEMCHHBIX MCTOIOB.
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YK 639.3
CPABHEHME U OLEHKA 9SKYJIATOB CAMIIOB PYCCKOT'O OCETPA
(ACIPENSER GUELDENSTAEDTII) AJISI HCKYCCTBEHHOI'O
BOCIHIPOMU3BOACTBA

E.E. Cycosa’, 3.B. Byoyney ', E.C. Ceoneuxan ', O.A. Anvwaroe?
! Poccuiickuii rocynapcTBeHHblit arpapHslii yausepcuteT -MCXA umenn K. A. Tumupszesa,
Mocksa, Poccus, Saya445@yandex.ru
2 1T Aupmakosa O.A., Uctpa, Poccus

AnHotanus. VccnenoBanusi mpoBeAcHBI Ha PHIOOBOJHOM XO3SHCTBE, PACIIOJIOKEHHOM Ha
00BOIHEHHBIX Kapbepax «MaHCYpOBCKOTO KapbepoymnpaBlieHus». B paboTe npuBeAeHBI JaHHBIC
M0 Ka4eCTBY JSKYJATOB OT MPOU3BOAUTEIEH PYCCKOIO OCETpa CpeHer maccou 7,4 Kr; JIMHOU
Tymku 1.3 M; KoHIeHTparus coctaBmwia 584 muu/Ma (0,584 mupa/mi); cnepmatokpurt - 7,5 %;
MPOIEHT XKUBBIX crnepmMueB — 99.,5. IlpoBeneHO cpaBHEHHE MAaHHBIX C PE3yIbTaTaMH,
MOJIYYeHHBIMH B HMHAYCTPHAJIBHOM XO35iiCTBE. B pe3ynbrare yCTaHOBJIEHO, YTO ISIKYISTHI,
MOJIy4YEHHBIE B IIEPUO/ HEPECTOBOIN KOMIIAHUH, MOXXHO PEKOMEHI0BATh IS UCIIOIb30BaHUS TIPU
OTUIOJOTBOPEHUHU OOLIUTOB

KawueBbie ciaoBa: Pycckuii oceTp, KayecTBO CIEPMbl, KOHIEHTpALMsl CIEPMHUEB,
CIIEPMATOKPHT, PePPaKTOMETPUSI.

COMPARISON AND EVALUATION OF EJACULATES OF MALE RUSSIAN
STURGEON (ACIPENSER GUELDENSTAEDTII) FOR ARTIFICIAL
REPRODUCTION

E.E. Susova, E.V. Bubenets, E.S. Sedletskaya, O.A. Anshakov

Summary. The research was carried out at a fish farm located in the flooded quarries of the
Mansurov Quarry Management. The paper presents data on the quality of ejaculates from
producers of Russian sturgeon with an average weight of 7.4 kg; carcass length of 1.3 m;
concentration was 584 million/ml (0.584 billion/ml); spermatocrit - 7.5%; percentage of live
sperm — 99.5. Data were compared with the results obtained in industrial farming. As a result, it
was found that ejaculates obtained during the spawning period can be recommended for use in
fertilization of oocytes

Keywords: Russian sturgeon, sperm quality, sperm concentration, spermatocrit, refractometry.

Ocetp Pycckuit — Acipenser gueldenstaedtii — ieHHas mMpoOMBICIIOBas pbl0da U3 ceMercTBa
OcetpoBsix (Acipenseridae), Cpennsist macca tena 15—25 kr. MakcumanbHas 1iiHa Tena 236
cM, a Macca — 115 kr.

Celiuac B HCKYCCTBEHHOM BOCIPOM3BOACTBE Ha OJHY CaMKy OCETpa INPUXOAMUTHCA
npuMepHo 3-4 camia.

Ha toBapHBIX pPBIOOBOTHBIX MPEANPUATHUSIX, CHEIHATUZUPYIOMIUXCS HA BBIPAIIMBAHUH
BBICOKOIIPOJYKTUBHBIX TMPOMBIIUIEHHBIX THOPHUIIOB OCETPOBBIX pBHIO MEPBOrO IMOKOJECHHUS,
COOTHOUIEHUE IOJIOB B HEPECTOBOM YacTH CTajJa MOXKET COCTaBiATh 1:5. EnuHCTBEHHBIM
YCIIOBHEM IIpU OINPEACICHUH KOJIMYECTBA CaMIOB B A3TOM CJlydae SBJSETCS IOJyYECHHE
JIOCTAaTOYHOT'O KOJIMYECTBA KA4EeCTBEHHOM CIIEPMBI I OILUIOAOTBOPEHUS BCEU IOIYYEHHOM
PBIOOBOTHO-TIPOAYKTHBHOM UKPHI. [9]

B cBs3u ¢ Tem, uTo OU3HECY HYXKHBI MPEATIOKEHHUS 10 BO3MOXXHOMY ONTHMHU3HPOBAHUIO
3aTpar Ha CoJep KaHUE MPOU3BOIUTENEHM, TO COKPAIIEHHE YHCICHHOCTU CAMIIOB OCETPOBBIX 3a
CYET ABYX, TPEXKPATHOI'O UCIIOJIb30BaHUS 3a HEPECTOBYIO KAMIIAHMIO - OJHO U3 HanpasicHU. B
3TOH CBSA3M, ONPEIEIICHNE Ka4eCTBA CIIEPMBI, B 3aBUCUMOCTH OT BPEMEHU, YCIOBUW MOJTYyYEHUS U
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XpaHEHHS ISl MCKYCCTBEHHOTO BOCIIPOM3BOJACTBA B AaKBaKYJbTYypE, SBISIETCA aKTyaJlbHOU
3aJa4ei.

eap ucciaenoBaHusi: U3YUYUTh BIMSAHUE XapakTepa W YCJIOBUM HEpecTa Ha OCHOBHBIE
MOKA3aTelIN SIKYJISATOB CAMIOB OCETPOBBIX B AaKBAKYJIBTYPE.

MarepuaJjbl 1 METOIBI

OObeKTOM HcclIeIoBaHUs SIBJSUIMCH IOJIOBO3penible  camibl Pycckoro ocerpa B
KoJIn4ecTBe 2 0coOell, MoydyeHHble OT HUX MOJoBble MpoaykThl. Camiam Pycckoro ocerpa
(Acipenser gueldenstaedtii) 5-6 ner.

Crnepmy oTOMpaiu, UCMONB3Ysl CHIIMKOHOBBIN KareTep. O0bEéM mpol Juisi Mcclea0BaHus
OT Ka)XKJIOI'0 caMIla COCTaBMI 16 M.

Jlnst mosrydeHHsl TOJIOBBIX TNPOIYKTOB IMPOU3BOAUTENEH W3 CalKOB IMEPECaXUBATIH B
Gacceitubl 006EMoM 4,8 M°, ¢ 00BEMOM BOJHI - 3,8 M. Temmeparypa BOABl OT MHBELUPOBAHHS
J10 MTOJIY4€HHUS MOJIOBBIX IPOAYKTOB nojaepxkuBanach 18,4°C.

Jnst  ctumynsuuu - co3peBaHus  ucmosib3oBaiu  cMmech  Cypdarona (CssH7sNi6O12),
npousBojcTBa AO «Mocarporen», B KOHIEHTpaIMu 5 MKr/Mil ¥ kaprioBoro runogusa (CPE).

Jlnst  ompeneneHuss KOHIIGHTPAIMM CHEPMBl  HUCMOJb30Baid  poromerp SDM 1,
cnepmarokpura - 1eHtpudyry JANETZKI THI12, rtaiimep KOTOpoi ycTaHaBIMBaiIM Ha 3
MuHyThl. Kanumisipel qunoit 75 MM Habupanuck (Ha 70-80%), 3aKynopHBaIMCh TUIACTUIMHOM
U OTIPaBIUIMCh Ha LeHTpudyrupoBanue. [locne dero ompenensuid MPOLEHT T'€MaTOKPHUTA C
nomotubto tuHekn JANETZKI.

Ilocne  ueHTpudyrupoBaHus  CHEpMBbl  HCCIEIOBAIM  CEMEHHYIO  IUIa3My.
PedpakTomeTprro mpoBOAMIH C TIOMOIIBIO pydHOTO pedpakTomeTpa RZ126 ATC.

Jns  ompeneneHuss JOJAM JKUBBIX CHEPMHEB HCIOJIB30BAIM OJWH U3 BapHAHTOB
CyNpaBUTAIBHON OKpacKd crepMaro3ouaoB no batomy [11] mo crnemyromel TEXHOJOTHU: Ha
00€3’KUPEHHOE CIIUPTOM MPEIMETHOE CTEKJIO HaHOCHIU 2 Karu 5% »o03uHa (C20HeBraOsNaz) u
1 xamiio crepmbl, pacTHpas IO TMPEAMETHOMY CTEKIYy BTOPBIM MPEAMETHBIM CTEKJIOM,
OpOCYIIMBAIH (EHOM, IOCIE Yero MPOBOIMIM MHUKPOCKOIHMIO C HCIoib30BaHHeM levenhuk
Delay-action.

[Tpu mony4eHnH IAKYISITOB TAKXKE MPOBOJIUIN UX BU3YAIBHYIO OIICHKY.

UccnenoBanus cnepmarokputa u pedpakromerpun npooauiauck B ®I'bOY BO PTAY-
MCXA wumenn K. A. TumwupszeBa, B nabopatopuu kadenpbl: (HU3MOIOTHH, STOJOTHH H
OMOXUMUH KUBOTHBIX. OTpeeNieHue KOHIIEHTPAIMH U MPOLIEHTA )KUBBIX U MEPTBBIX CIIEPMHUEB -
B Berepunapnoii xkmunuke npu PIAY-MCXA umenn K.A. Tumupssesa, B naGoparopuu
cnepMbl. BusyanbHas olieHKa 3SKyIsSTOB IPOBOIUIACH HA MECTE OTOODA.

Pe3yabTaThl

HccnenoBanust mpoBeaeHbI B TpeThel aekaae Mast 2024 roga, Ha 0OBOAHEHHBIX Kapbepax
«MaHCypOBCKOTO  KapbepOyIpaBICHUS», PACHOJOKEHHBIX B  MOCKOBCKOW  00nacTH,
Hcrpunckoro paiioHa, nepeBHs AjleKceeBKa. B COOTBETCTBUM € MMEIOLIENCS TEXHOJIOTHYECKON
CXEMOH Ha XO351CTBE PEMOHTHO-MaTOYHOE ITOTOJIOBBE COAEPIKUTCA B CaJKaX, YCTAHOBICHHBIX B
kapbepe Ne 1. Jlns KOopMJIeHHs JIEHCKOTO OCeTpa MCIOJIb30BaJIM TpaHylbl perentypsl BioMar.
TeMneparypHblii peXUM BOJbl B pailOHE YCTAHOBKHU CAJKOB COOTBETCTBYET IEPBOM 30HE
pridoBosicTBA. ['MapoxuMudeckuil pexxuM B OacceiiHax Ha MOMEHT MPOBEIEHHS HEPECTOBOM
KaMITaHuW ObUI CIIEAYIONIMI: HAChIIeHne BOJbl kKuciaopoaoM 90%, conep:kaHue pacTBOPEHHOTO
02— 8,4 mr/n, pH - 7,7.

Cormacno knaccudukamusim FO.JI. T'epacumona [3] m T.HO. Kyuko [6] kadecTBO
MOJYYEHHBIX SKYJISITOB MPU BU3yaJIbHOH OIIEHKE B MPoOax -cpeaHee (pucyHok 1.)
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Puc. 1. Dskynsatel Pycckoro ocerpa

B cootBerctBuu ¢ pekomenmpanusivu M.C. Uebanosa u E.B. 'anuu [10] npu Bu3yanbHOIM

OIICHKE OHU UMEJM KOHCUCTEHINIO OT <1 10 1-2 Mupa/mit.

CraTuCcTHYECKH O6pa6OTaHHBIe JAaHHBIC TIOJYUCHHBIX PC3YJIbTATOB MNPCACTABIICHBI B

tabnuie 1. Ha pucynke 3 u 4 npencraBieHbl HarJsHbIC THarpaMMbl TOKa3aTeIeH.

Ta6muma 1. CBogHbIE TaHHBIE TIO 00pa3IaM ISKYJIATOB PYCCKOTO OoceTpa

o o
H ® =
TMokasarems | Macca | 2712 Kounentpamu | CriepMaTokpu | % 5KHBBIX £ = g 3 % g
(xr) TYHII g (mapa/min) T (%) CriepMueB ESRS g £5'8
(M) o == S =09
Lim 7-7,8 1112_ 0,52-0,65 6-9 99-100 1,003-1,004 1,004-1,006
Mim 7,4::0, 1,32:|:0, 0,58+0,06 75415 99,540, 1,00355:|:0,000 1,005;:0,00
m MaJoi
scopen | 0 | 03 0,09 21 0.7 0,0007 0,0014
Cv, % 7,64 21,75 15,71 28,3 0,71 0,07 0,14

KoppensaiuonHslii aHan3 3aBUCHMOCTH CIIEPMATOKPUTA U MPOIICHTA KHUBBIX CIIEPMHEB
OT Macchl IMokaszal - 1. DTo ykas3pBaeT Ha TO, YTO JABE IEPEMEHHBIC HMEIOT OOpPaTHYIO
3aBucuMoOCTh. [1o Mepe yBenndeHus OJHOM MepeMeHHOM JIpyras mepeMeHHasi yMeHbaercs. To
€CcTh, II0 Mepe YBEIMYCHHE MacChl YMEHBINAIOTCSA JBa APYruX moka3aTeis. COOTBETCTBEHHO
CHIDKaeTcs U pepakTOMETpHs, TaK KaK OHA 3aBUCHUT OT CIIEPMATOKPUTA.

Ha pucynke 2 mpezncraBneHsl paboune (parMeHTHI OINpEeNIeHHS MPOLEHTA >XHBBIX
CIIepMHEB B MTPOOAX.

HopMmanbHbIM cuuTaercs 3sKyJiT, B KOTOPOM HEe MeHee 75% KUBBIX CIIepMaTO30UIOB.
[11].

Oocyxnenue

[ToMrMO BU3yallbHOW OLIEHKM M KOHIIEHTPALMH ONPEACICHHBIM MHTEpeC MpPEeACTaBiIsIeT
paccMOTpeHHe TaKOro KpUTEpPHS OIECHKH KadecTBa IIOJOBBIX IPOAYKTOB CaMIIOB, Kak
CIIEpMATOKPHT, KOTOPBIN ABISETCS MapaMEeTPOM, XapaKTEPU3YIOIIUM COOTHOLICHUE CIIEPMUEB U
CIIEPMUAIBHON JKHJIKOCTH B 3sKynsATe. Ero omeHka BIOJIHE BO3MOXHA B JIaOOPAaTOPHBIX
YCIIOBUSX IOCJIE XPaHEHUs CIIEPMBI B YCIIOBUSAX XOJIOAWIBHUKA 10 3-5 cyTok [4].

CnepMaToKpuT — TIIOKa3aTenb IUIOTHOCTH CHEpMaTO30MI0B, OCHOBAHHBIM Ha J0IIe
IUIOTHOTO MaTepHuajia B cIepMe Iociie HeHTpudyrupoanus. OH HCHONB3YeTCs] KaK METOJ
OIpeJIeTICHNs] KOJMYEeCTBa U 00beMa CIIepMaTO30HM/I0B.
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Puc. 2. Paboune (bpaI‘MeHTBI Ma3KOB IIpH ONpPCACICHUN NPOLCHTA KUBBIX CIICPMHCB

Pedpakromerpus - 3T0 onpeneneHne OTHOCUTEIBHON MJIOTHOCTH WU YIETHHOW MAaCChI
cemenHor masmbl. Cemennas miasma (CII) comepkut Oosbmioe pa3zHooOpasue OenKoB,
KOTOpBIE HEOOXOIUMBI HE TOJBKO JJIsi TPAHCTIOPTHPOBKH CIIEPMATO30MIOB, HO U JIJISl 3AIIUTHI U
co3peBanus criepmaTo30ua0B [12]. C moMoripo pydHoro pedpakTroMeTpa Mbl MOKEM CPaBHUTH
IUIOTHOCTH CEMEHHOM IJ1a3MbI C TUIOTHOCTBIO MOYM. B HOpME yIenbHBIN BEC MOYM COCTABIISET:
y korrek 1,020-1,040, y cobak 1,015-1,034 [8].

ConocraBiieHune pe3yjibTarToB CcOOCTBEHHBIX MCCJIET0BAHUM € JUTEPATYPHBIMH JaHHBIMH.

[Tonarato, 1enecooOpa3HbIM CPaBHUTH IMPHUBEICHHBIC BbINIC JAHHBIE MAcChl U JTUHBI
Tymkd ¢ ganHeiva H.B. BoitroBoii [2]. [lpomsBomurenu B marepuangax CTaThbd HMEITH
cnenyromue napamerpel: Bec 8-18 kxr u mamuna 1,01-1,27 M. B Hamem ciiydae oceTpsl ObLTH
MeHee TsDKeNble, HO TPEB3OILIH JIUMUT JJTHUHBI.

CpaBHuBass 3HaueHUss B TMpo0ax »dSKYISTOB TMPOU3BOAUTENCH, BBIPAIIEHHBIX Ha
0OBOJTHEHHBIX Kapbhepax, C JaHHBIMH IOJYyYEHHBIMU B X03sicTBax MockoBckoil u [lepmckoii
obracTeid, pacroyIOKeHHBIX B 30HE BimsHHS Terwbix Bog ['POC (tabm.2) [1, 5, 7], MoxHO
OTMETUTh MEHBIIYI0 KOHILEHTpAIMu CHepMueB B 2,7 pa3, HO pa3HULa HeaocToBepHa. [Ipu
CpPaBHEHUHU C €CTECTBEHHBIMHU YCIIOBUSMH HAIIM JaHHBIC 1O KOHIIEHTpAlMK MeHblIEe B 4,4 pas.
OTnuuue o criepMaTOKPUTY B YCIOBHUSIX MCKYCCTBEHHOTO BOCHPOM3BOACTBA HIKE B 1,3 pasa,
pa3HHULIAa HETOCTOBEPHA.

CpaBHuBas Maccy, MOXXHO OTMETUTb, YTO HAILU MPOU3BOAUTEIN ObUTH MPUMEPHO B TOU
e BecoBoil kareropuu. Camiiel B xo3stiictBax MockoBckoii u [lepmckoii o0Gmacteit kosebamuch
B paiione 6,4-9,1 kr.

Tabmuma 2. IlokazaTenn KadecTBa CIEPMBI PYCCKOTO OCETpa, MPOIYIUPYEMBIX B YCIOBHSIX
KYJIbTUBHPOBAaHUS M E€CTECTBEHHON CBOOOJIbI, TIONyYeHHBIE B XO03AHWCTBaX MOCKOBCKOW U
[TepMmckoii o6tacTeid, pacioIOKEHHBIX B 30HE BIUsHUS Tetuibix Boa ['POC.

[Tokazarenu KynbeTuBuposanue EcrectBennas
cB00OJIa
Konnenrpanust Lim: min-max 0,54-6,17 0,14-7,55
criepMueB, MIpa/cm’ M+m 1,5940,20 2,56

Cvtmcy 72,0549,01 -

Cnepmarokpur, % Lim: min-max 2,61-10,97 215-11700
M+m 5,8240,34 -
Cvtmcy 32,29+4,10 -
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macca, Kr ONNHA TYWKU, M KOHLEeHTpauua mapa/mn cnepmaTtokpuT, %

B obpasey, 1 M obpasey 2

Puc. 3. Iluarpamma nokasareneii (0€3 MpoIeHTA KUBBIX CIIEPMHUEB U PEPPAKTOMETPUH )

1,0065 1,006
1,006
1,0055
1,005
1,0045 1,004 1,004
1,004
1,0035 1,003
1,003
1,0025
1,002
1,0015
pedpaKkTOMEeTPUA KOLLKa pedpakTomeTpus cobaka

W obpasey, 1 Mobpasey 2

Puc. 4. luarpamma pegpakroMeTpun

BoIBOaBI

1. TIpoBoasi cpaBHUTENbHBINA aHATU3 KadecTBa ISKYJISITOB, MOXHO OTMETUTh, YTO: YEM
MEHBIIIE Macca, TEM BBIIIE OCTATBHBIC MOKA3aTeNU (CIIEPMATOKPHUT, MPOLIEHT JKUBBIX CIIEPMHEB,
pedpakTomeTpus)

2. KoppensuMOHHBIN aHadu3 3aBUCHUMOCTH CIEPMATOKPUTA M TPOLIEHTA >KUBBIX
CIIEpMHEB OT MAacChl MOKa3all, YTO JBE MEpPEeMEHHbIe UMEIOT o0paTHyIo 3aBUcCUMOCTh. [1o mepe
YBEJIMYEHUS MAacChl YMEHBIIAIOTCS J1Ba Apyrux mnokazareyis. COOTBETCTBEHHO CHUKAETCA M
pedpakToMeTpHs, TaK KaK OHA 3aBHCHUT OT CIIEPMAaTOKPHUTA.

3. B cpaBHeHun macchl U JUIMHBI Tymiku ¢ gaHHbiMu H.B. BoitnoBoii, 2004, namm
OCEeTphl OBUIM MEHEE TSHKeIbIe, HO MPEB3OILIN MO JJIMHE TYIIKH.

4. CpaBHHBasi ¢ JaHHBIMH, TOJYYCHHBIMH B XO03siiicTBax MockoBckoit u Ilepmckoit
oOmacTeid, pacroyIoKeHHBIX B 30HE BIUSHUSA TEIUIbIX BoA [POC, MOKHO OTMETHTH MEHBIIYIO
KOHIICHTpanuu crepmueB B 2,7 pa3 (p>0,05); npu cpaBHEHHH C €CTECTBEHHBIMH YCIOBHUSIMH
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HaIlli JaHHble MeHblle B 4,4 pa3. OTiuyne Mo CIepMaTOKPUTY B YCIOBUSIX HMCKYCCTBEHHOIO
BOCTIPOM3BOICTBa HIDKE B 1,3 paza (p>0,05).

5. Onwupasice Ha HECKOJIBKO METOAWK BU3YaJbHOM OLEHKH CIIEPMBI, BBISIBICHO, YTO
KauyeCcTBO B MPO0axX MOKHO OXapaKTePU30BaTh - KaK CpeHee.

6. YcCTaHOBIIEHO, YTO 3AKYJISATHI, MOJyYEHHbIE B IEPHO] HEPECTOBON KOMITAHWU, MOXHO
PCKOMCHAOBATL IJISA UCIIOJIB30BAHUA MTPHU OIINIOAOTBOPCHUU OOLIUTOB.
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MAKPO3OOBEHTOC ITPYOB PBIBXO3A «IIUXTOBKA» (YAMYPTCKASA
PECITYBJIMKA) U ET'O POJIb B IMTAHUU KAPIIOB

H.B. Xoamozoposa ', T.I. Kpvinosa?, JI.B. I'onosamiok?

'V amypTcknii rocynapcTBenHbIi yHUBepcHTeT, T. Mkesck, Poccus, Nadjaholm@mail. ru
2V IMypTCKuii roCyIapCTBEHHBIH arpapHblii yHuBepcuTer r. Mxesck, Poccus,
t.g.krylova@yandex.ru
3 Uuctutyt 6uosnoruu BHyTpenHux Bog um. M.J1. [ananuna, . Bopok, Poccus,
gollarisa@mail.ru

AHnHoTanus. [IpoBesieHa orjeHKa Kaue€CTBEHHOIO U KOJIMYECTBEHHOI'O COCTaBa MaKp0O3000EHTOCA
B JIBYX HaryJbHBIX MpyAax KaproBoro xo3sicrea «[IMXxToBKa», paclojI0kKEeHHOTO B Y AMYpPTHH.
Ha KopMOBBIX 10pOKKax, B LIEHTPAIBHOM YacTU IPYyI0B U B 3apOCIIIX MaKpOPHUTOB OOHAPYKEHO
6, 9 u 37 BuAOB Makpo3000eHTOca CcOOTBeTCTBeHHO. Hambompimas BcTpeyaeMoCTh Oblia
xapaktepHa Juis TuauHOK poaa Chironomus sp. (60%). [lons 6eHTOCa B KUIIEUHUKE TPEXJIETOK
Kaprma 1o oobemy BapbupoBaina ot 2,8 10 15,3%. OcHOBHbBIMH 00bEKTaMH MUTAHUS Kapria Cpeau
OCHTOCHBIX OPTaHW3MOB OBUIM JUYMHKH HAcEeKOMBIX cemeiicTBa Chironomidae M OJIMTOXETHI
noacemerictBa Tubificinae. [lpy TOBBILIEHMH TUIOTHOCTH TIOCAJKU PbIOBI  OTMEUYEHO
CTAaTUCTHUYECKU 3HAUYMMOE YMEHbBIIEHUE IJIOTHOCTh M OMOMacca Makpo3000€HTOca, a TaKxke
JIOJTA XUPOHOMUJI B COOOIIIECTBE.

KiaoueBble ci10Ba: Makpo3000€HTOC, €CTECTBEHHass KOpMoBas 0a3a, Kapll, akBakKyJIbTypa,
Y amyprckas PecriyOmmka.

MACROZOOBENTHOS OF PONDS OF THE FISH FARMING "PIKHTOVKA"
(UDMURT REPUBLIC) AND ITS ROLE IN CARP DIETARY

N.V. Kholmogorova, T.G. Krylova, L.V. Golovatyuk

Summary. The qualitative and quantitative composition of macrozoobenthos was assessed in
two fattening ponds of the carp farm “Pikhtovka” located in Udmurtia. On the feeding paths, in
the central part of the ponds and in the macrophyte thickets were found 6, 9 and 37 species,
respectively. The highest occurrence was typical for the larvae of the genus Chironomus sp.
(60%). The proportion of benthos in the intestines of three years old carps varied from 2.8 to
15.3% by volume. The main objects of carp nutrition among benthic organisms were the larvae
of insects of the Chironomidae family and oligochaetes of the Tubificinae subfamily. An
increase in the stocking density of fish caused a statistically significant decrease in the density
and biomass of macrozoobenthos, as well as the proportion of chironomids in the community.
Keywords: macrozoobenthos, natural forage base, carp, aquaculture, Udmurt Republic.

Benymiyro posp B pa3BUTHMM COBPEMEHHOM aKBaKyJIbTypbl 3aHMMAET IPYyJIOBOE
pPBIOOBOJICTBO, T/I€ BHIPANIMBAHUE PBHIOBI MPOU3BOIUTCS B HEOONBIIUX IO TUIOMAAN BOIHBIX
oObekTax. OCHOBHOM 3a/ayeil pa3BUTHUS PHIOOBOJICTBA B MaJIbIX BOJOEMAax SIBJSIETCS MPUHLIUIL
MOJTy4eHUsI PHIOBI C BBICOKMMH IIOKa3aTeNsIMU 370POBBSl MPU MHUHHMAIBHBIX 3aTparax ¢
COXpaHEHHUEM SKOJIOTUUECKON Oe30macHOCTH [6].

Yamyprckas PecnyOnmka BXOOUT B TEPBYIO, CaMyl CEBEPHYIO, 30HY MPYIOBOTO
peiboBoacTia. [To manasiM B.U. Koznosa u JI.C. AGpamoBuua [4] B 3Ty 30HY, KpoMe Y IMYpPTHH,
BxomaT Tromenckas, UurtuHckas, [lepmckas, Owmckas, IlckoBckas u KupoBckas obmactw,
Mapuiickas u bypsrckas Pecriyonuku. KonmruecTBo nHei ¢ Temneparypoid Bo3myxa Beimie 15°C
JUIsL 9TUX PErMOHOB cocTaBiisieT Bcero 60-75, torna kak B KpacHomapckom u CTaBpOnosibCKOM
Kpasx Takux gHei 6omee 150.
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Ha naHHBIII MOMEHT €IMHCTBEHHBIM MOJHOCUCTEMHBIM KPYIHBIM KapIOBBIM XO35HCTBOM
B Yamyptckoii Pecriyonuke siBnsiercs I'YIT VP «Pp16x03 «ITuxTOBKa»».

Pr16x03 «IInXTOBKa» HAXOIUTCS B IIEHTPATLHO-BOCTOYHOM YacTH Y AMYpTHH, B 15 kM Ha
ceBepo-BocToK OT TI. BorkuHcka m B 70 kM or r. MxkeBcka. Okpykawoomas TeppuUTOpuUs
OPEeNNpUsATHs TpeACTaBieHa JYyrOBbIMU YroJbsSMM U TAlllHEeH, OCHHOBO-OEPE30BBIMH U
XBOWHBIMU Jiecamu. [Ipyasl pacronoxkeHsl B mpaBoOepexHoi moiiMe peku Cuba. OCHOBHBIM
MUATAIOIIMM MPYJbl BOJOTOKOM siBisieTcsl Manas p. bonbimas Kusapa, npassiii nputok p. Cuba.
[IpoTskeHHOCTh MUTAIOLIEH NPYABI PEKU OT MCTOKA 10 CTBOpA IJIOTUHBI COCTABIISIET 25 KM, a
BOJ0COOpHAs Tomans — 143 km?.

[Tpynbl pactionoXxeHsl Ha JETKUX CyMecyaHbIX, 3a00104eHHBIX mouBax [13].

Ha OGanmance mnpemnpustusi umeercs 10 3uMoBanmbHBIX, 13 HEpecTOBBIX, 6 JETHE-
MaTOYHBIX, 6 BBIPOCTHBIX M 7 HaryJbHbIX MPYJOB, a TAaK)KE 3MMOBAJIBHBIN IIEX C HEPECTOBO-
WHKYOaImoHHBIM oTAeneHreM. O01Iasi ucronp3yemMas Tiolaab BOJHOTO 3epKaia mpyaoB — 578
ra, IIpy 3TOM BBIPOCTHAs 4acTh X03siicTBa coctasiseTr 102 ra, a HarynbHast — 376 ra.

B ontumaneHOl OMOJOTHYECKON cpelne opraHu3M Kapma d(PQPEeKTUBHO HCIONIB3YET
€CTECTBEHHYI0 KOPMOBYIO 0a3y BOJOEMA, COCTOAILIYIO W3 300IIAHKTOHA, (DPUTOIMJIAHKTOHA WU
Oenroca. EcTecTBeHHBIE KOpMa SIBISIIOTCS HamOOsee MOJHOLECHHBIMU M HE3aMEHHMbBIMHU IS
pbIOBI, Tak kak, mo mHeHuio C.M. JlopoxoBa ¢ coaBTOpamMu [2], OCHOBHBIC NHUTATEIbHBIE
BemecTBa (O€IKH, )KUPBI U YIIIEBOJIBI) COMEPKATCS B BOAHBIX OECITO3BOHOYHBIX OpPraHW3Max B
HaunOoJiee yJauHbIX MPONOpIHsIX. B To ke Bpems, Kapl o4eHb ObICTPO MPHUBBIKAET U MEPEXOIUT
Ha UCKYCCTBEHHBIE KOpMa.

Heas  padoTbl:  oOmpeAenuTh  KOJIMYECTBEHHBIM W KAUECTBEHHBIH  COCTaB
MaKpOo3000€HTOCa JBYX HaryJbHBIX MPYJOB, KaK €CTECTBEHHOIO KOpMa JUId Kapra, OLUEHUTh €ro
POJIb B TUTaHUM KapIIOB M0 COJAEPKUMOMY KUIIEYHHUKOB.

MarepuaJjbl 1 METOABI

Jlnst cOopa Makpo3ooOeHToca ucmonb3oBanuck aHouepnatenb JJAK-100, ckpebox u
cuto. B ogHy npo0y BXOAWIIO coepKuMoe Tpex nHouepraTeneil. B 3apocisax Makpo30006eHToC
otbupancs ckpeOkoMm [5]. Opranu3mbl OeHTOCa BBIOMpATUCh Ha MecTe M (UKCHUPOBAIHCH
STUJIOBBIM CIUPTOM 96%. Mnentudukanus BUIOB NPOBOJMIACH B TAOOPATOPHH IO TOCTYITHBIM
onpenenutessim [7-11]. Ot6op mpod 6erTroca mpoBoaminn B 2022-2023 rogax 4 pasa 3a CE30H ¢
Hayaia MIoHS Mo ceHTs0pb. Becero Ha maHHBIX mpyaax otoOpaHo 39 mpoO Makpo3oo0eHTOca.
Pa3mepHoO-BecoBble  XapaKTEpUCTUKH  Kapma pa3MyHOrO  BO3pacTa  ONpeAeisiiM 1O
OOIICTIPUHATON METOJMKE: JUIMHY Tela M3MEpsUIM OT BEPUIMHBI phla JI0 Hayaja XBOCTOBOTO
IUTaBHUKA B MHJUIMMETpaX, Maccy Tejla — WHIUBUIYyadbHbIM B3BEIIMBAHHEM Ha 3JIEKTPOHHBIX
Becax (326 AFU LED) u 00bémHO-BecOBBIM MeTonoM. [luTaHue pwIObI ONpenessuia 1o
MerogukaM A.H. Jlunwna [1], N.®. IlpaBauua [12] myTéM BCKPBITUS MNUIIEBAPUTEIHHON
CHCTEMBI U aHanm3a eé cogepkumoro. Beero Ob11o 00padorano 360 sK3eMIUISIpOB Kapra.

Jlist uccnenoBanus ObuTH BeIOpaHbl ABa HarynbpHBIX npyaa (HIT): HIT 7 (utomans 18 ra)
u HIT 8 (mnomanp 20 ra). [Ipyasl exXerolHO HAOTHSIOTCS BOJIOW BO BPeMsl BECEHHETO MaBOAKA
U CITyCKalOTCS B KOHIIE CeHTsA0pe-okTsOpe. InoTHOCTH mocaiku KapmoB, BO3pacT M CpeqHss
Macca pbI00IocalouHOro MaTepuasa MpuBeIeHbl B Tabmie 1.

Pe3yabTaTsl U X 00Cy:KIeHUE

Bcero 3a nepuop uccieoBaHus B ABYX HAryJlbHBIX MPyAax 3aperucTpUpoBaHo 38 BUAOB
U TaKCOHOB 0oOJiee BBICOKOTO paHra Makpo3000eHToca: | — MImaHOK, 6 — MaJOIETUHKOBBIX
yepBel, 1 — MuABOK, 2 BUAa OPIOXOHOTUX MOJUTIOCKOB, 1 — Kkiemiel, 27 BHIOB HaCEKOMBIX. U3
HAaCEKOMBIX IO YHCIy OTMEYEHHBIX BHJOB Ipeobnananu nuuuHku Diptera (15 Bunos),
Heteroptera (7 BumoB), Coleoptera (2 Buma) u Odonata (2 Buma). Humdsl mogeHok Obumm
MPEJCTaBICHBl TOJNBKO OJHMM BUAOM. WneHtudumnmpoBaHno 11 BHUIOB W TaKCOHOB,
npuHaiexkanmx ceM. Chironomidae. B ogHoit mpobe 6enToca ormedanock oT 1 g0 13 Bumos
MaKpo3000€HTOCa, OJJHAKO B HEKOTOPBIX MPodax MakpoOeCcro3BOHOUHbIE HE OOHAPYKEHBI.
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Tabnuua 1. Pe3yapTarhl BeIpallMBaHus Kapiia B HaryJlIbHbIX npynax 3a 2022-2023 rr.

ITocaxxeHo BrLnoBieHO
BECHOU OCeHbI0 | Pr16ompo-
Ne l'on Bospact IUIOTHOCTH JYKTHUB-
npyna PBIOBI cp. Macca cp. Macca
MOCaaKH, HOCTb, II/Ta
PBIOBI, T PBIOBI, T
TBIC.IIT./Ta
HIL7 2022 1+ 21 19,349 180 22,9
2023 3+ 1280 1,046 3000 17,5
2022 2+ 310 2,849 1520 33,27
HII-8
2023 2+ 170 1,94 1740 29,6

B kaxmom npyny ObUTO BBIIEIECHO TPU OMOTOMA, OTIMYAIOLINXCS 110 TIyOHHE, TUIOTHOCTH
TPpyHTa U CTENEHU 3apacTaHus MakpopUTaMH: KOPMOBasi TOPOXKKa, IEHTPAIbHAs YacTh Mpyaa u
3apOCJIEBBIA Yy4acTOK (Tad. 2).

Tabmmia 2. XapakTepucTHKa UCCIEAYEeMbIX OMOTONOB

XapakTepucTuka Kopmosas
S10TomNa e LlenTpanbpHas 4yacThb 3apocau
I'myOuHa, M 0,8-1,5 1-2,5 0,5
Oco0eHHOCTh TPYHTA i zijp;il;iiym Wi MECOK C IETPUTOM
IIpoexTuBHOE
MOKPBITHE 0 0 50-100
Makpo¢puToB, %

MakpoduTtsl ObUTH TIPEICTABIECHBI POT030M Y3KOJIUCTHBIM (Typha angustifolia), paectom
rpebeHuatsiM (Stuckenia pectinata), Topiuem 3eMHOBOIHBIM (Polygonum amphibium), prectom
anpriuiickum  (Potamogeton alpinus), TPOCTHUKOM OXKHBIM (Phragmites australis) n
ny3bipuatkoit (Utricularia vulgaris).

Crnenyer orMeTHuTh, uTo B nipyay HII-8 ormedanocs MaccoBoe pa3BUTHE ITMAHOOAKTEPHIA
pona Aphanisomenon.

Ha KOpMOBBIX IOpOXKaxX, T/ €XKCIHEBHO pACCBHIIAIOT 3E€PHO WM KOMOHKOPM,
MaKpo3000€HTOC ObUI MpencTaBlieH Bcero 6 BUAaMM: ojuroxeramu Limnodrilus hoffmeisteri
Claparede, 1862, nuuuHKaMu KIJIOMOB Sigara Sp. W JIMYAHKAMHU KOMapOB-3BOHIIOB
Cryptochironomus gr. defectus, Glyptotendipes (G.) glaucus (Meigen, 1818), Endochironomus
albipennis (Meigen, 1830), Chironomus sp. Meigen, 1803. UwucieHHOCT, MaKpo3000€HTOCA
M3MEHsUIach oT 26,67 no 700 sx3/M?, 6roMacca HaXOAMIach B uanasoHe 66,67—-6200 mr/m>. Tlo
YHCIICHHOCTH W OMOMacce Ha KOPMOBBIX JTOPOKKaX JIOMHUHHPOBAIHM JIMYMHKH XUPOHOMUJ (B
cpennem 110 83%).

B uenTpanibHO# YyacTH NpyAoOB, T€ WIKCTHIN CIIOM TPyHTa COXpaHEH, OTMEUEHO 9 BUAOB
Makpo3ooOeHtoca: 2 Buma omuroxer (Tubifex tubifex (O.F. Mueller, 1773), Limnodrilus
hoffmeisteri) n 6 BUIOB ABYKPBUIBIX HACEKOMBIX (KOMaphsl 3BOHIIBI Endochironomus albipennis
(Meigen, 1830), Fleuria lacustris Kieffer, 1924, Chironomus sp. Meigen, 1803, Tanypus
punctipennis Meigen, 1818, Procladius choreus Meigen, 1804, MoOKpembl ceMeilcTBa
Ceratopogonidae Mallochohelea setigera (Loew, 1864)). UucneHHOCTH Makpo3000€HTOCA
MeHsIack B ripefenax ot 0 10 3533 ox3/m?, 6uomacca — ot 0 10 23851,59 mr/m>.

HaunOonpmuM BUIOBBEIM OOTaTCTBOM OTIMYAIOTCS 3apOCIeBbIe OMOTOIBI TPYIOB, TJIE
3aperucTpupoBaHo 37 BHIOB W TaKCOHOB MAaKpO3000€HTOCA. 31eCh OTMEUEHO 7 BHJIOB
KonpyaThix uepBen (Tubifex tubifex, Limnodrilus hoffmeisteri, Nais sp., Nais barbata Miiller,
1774, Ophidonais serpentina (Miiller, 1773), Stylaria lacustris (Linnaeus, 1767), 6proxoHorue
Mosumtocku (Anisus acronicus (Ferussac, 1803), Planorbis planorbis (L., 1758)), nBa Buma
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ctpeko3 (Cordulia aenea (L., 1758) u Platycnemis pennipes (Pallas, 1771)), TMUUHKH TIOJICHOK
(Cloeon gr. dipterum L., 1758). OObBIYHBIMH TPEACTABUTENSMH 3apOCICBON (payHBI SBISIOTCS
BOJsIHBIC KJOMbL: Ilyocoris cimicoides L., 1758, Gerris sp., Sigara sp., S. (S) falleni (Fieber,
1848), S. striata (L.,1758), S. sibirica Jaczewski, 1963, Nepa cinerea (L., 1758), Ranatra linearis
Linnaeus, 1758. BcTpeuanuch JMYMHKKM M UMaro >KyKOB IIJIAaBYHIIOB M MEJIKHX BOJIOTIOOOB,
BOJHBIE KiemM Bupaa Limnochares aquatica (Linnaeus, 1758). Haumbonee pasHooOpa3Ha B
3apocisix ¢ayHa ABYKPBUIBIX, OTMEUEHBI NPEACTaBUTENM 4eThipex cemeicTB: Chironomidae
(Cryptochironomus gr. defectus, Glyptotendipes (G.) glaucus, Endochironomus albipennis
(Meigen, 1830), Chironomus sp., Parachironomus varus Goetghebuer, 1921, Tanypus
punctipennis Meigen, 1818, Procladius ferrugineus Kieffer, 1918, Cricotopus gr. sylvestris,
Cricotopus bicinctus (Meigen, 1818)), Ceratopogonidae (Mallochohelea setigera (Loew, 1864)),
Chaoboridae (Chaoborus sp.) u Culicidae (Culex modestus Ficalbi, 1889). UmcneHHOCTBH
Makpo3000eHTOca MeHs1ach B mpenenax oT 0 mo 2533 sK3/M?, 6romacca — ot 0 1o 9952,09
Mr/m2,

BumoBoe 6orarctBo Makpo3000€HTOCAa Ha KOPMOBBIX JOpokkax cocraBmiio 0-3 Buaa, B
LEHTPaJIbHON YacTu npynoB — 0-5 BUIOB U MaKCHMaJIbHO B 3apOCisX BOAHBIX pacTeHu, 1o 13
BUJIOB.

CpenHue KOIMYECTBEHHBIE MTOKa3aTeIM Makpo3000eHTOCca 3aMeTHO BhIlie B npyny 8 HIT
(puc. 1). MakcumanpHasi 6momacca 3aduxcupoBana B 1ientpe 8HII 3a cuer pa3BuTHs KpymHBIX
anuuHOK pona Chironomus.
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Puc. 1. Cpennue nmoka3ateian YUCISHHOCTH M OMOMAacChl Ha pa3HBIX OMOTOMAX

[locne 3amosHeHUsT MPYIOB BECHOW OTMEYAIOTCS HU3KHE I[OKA3aTeld IIJIOTHOCTH
MaKp03000€HTOCAa BO BCEX OMOTOIAX, B MIOJIC U aBT'YCTE INIOTHOCTh BO3PACTAET B IICHTPE MPYI0B
U B 3apOCIIsIX Makpo(HUTOB 3a CUET 3acesieHust aM(pUONOTHICCKUMH HACEKOMBIMH (JIBYKPBIIBIMH,
MOJIEHKAMH) U Pa3MHOKCHHsSI BOJIHBIX KJIOMOB. Ha KOPMOBBIX TOpOKKaxX 3a CYET MOCTOSHHOTO
Bble/laHUsl KapIiOM IUIOTHOCTh B TEUEHHE Ce30Ha He Bo3pacTaeT. MakcumanbHas Ouomacca B
[EHTPATbHOW YacTH U HAa KOPMOBBIX JOPOKKAX OTMEUYEHA B HMIOJIC, 32 CUET YBEIMUYCHUS MAaCChI
JUYUHOK KOMapoB-3BOHIIOB. B 3apocisax Omomacca Bo3pacTaeT Ha MPOTSHKEHUU BCETO CE30Ha,
4T0 00BSACHSETCS caObIM BbleaHueM peidamu (puc. 2).

MaxkcuManbHasi JA0Js JIMYUHOK XMUPOHOMHU[ MO YMCICHHOCTH OTMeYallach B HIoyie (0
90%), k ceHTsIOpI0 W3-3a BBUIETa MMAro W BBICAAHHS KaploM MX pPOJIb B JOHHOM COOOIIECTBE
cHmxkanacsh (1o 10%).

[lo HamwM JaHHBIM, MPU TOBBIMIEHUU IUIOTHOCTH TMOCAIKH PHIOBI CTATUCTUYECKH
3HAYUMO yMeHbIaeTcsi ioTHOCTh (rs= 0,48; n=39; p <0,01), 6momacca Makpo3zoobeHToca (rs=
0,55; n=39; p<0,001) u gonst xupoHomu 1o uncieHHocTH (rs=0,41; n=39; p <0,01).

Jloniss opraHn3MoB OeHTOCA B KHIIIEYHUKE TpexyeTKkoB kapra npyna HII-8 mo o6wemy
cocraBnsia ot 3,2 mo 15,3%, B peidax mpynma HII-7 - 2,8-10,4 %. OcHOBHBIMH OOBEKTaMHU
NMUATAaHUS JUIS  Kapra SBJSIOTCS  JUYMHKA — HaceKoMbIX cemeiictBa Chironomidae wu
MaJIOIIETUHKOBbIE uepBH TmojcemeiicTBa Tubificinae. OctanmpHble TIpynmbl OeHTOCa (KJIOIBI,
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MOJICHKH) OTMEUYEHBI B KUIIEYHUKAX eMUHUYHO. [Togo0HbIe pe3ynbTaThl osy4deHsl B 2016-2018
rogax A.A. 3asm0axTuHbIM [3].
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Puc. 2. Ce30HHast TMHaMHKa YUCICHHOCTH U OMOMAcChl MaKpO3000CHTOCA Pa3HBIX
OMOTOIIOB

BriBoabI

1. B 2022-23 rogax Ha ABYX HAryjibHBIX Mpyaax oOHapyxkeHO 38 BHJIOB M TaKCOHOB
0oJiee BBICOKOTO paHra Makpo3oobeHToca. Ha KopMOBBIX JOPOKKAaX OTMEUEHO BCEro 6 BHUIOB, B
[EHTPATHHOM aKBAaTOPUU TPyIOB — 9 BUAOB W B 3apocisix MakpohuTtoB — 37 BHUIIOB
Makpo3oobeHToca. HanbomnpIas BcTpedaeMocTh XapakTepHa sl JINYMHOK poaa Chironomus sp.
(60%).

2. IlnoTHOCTH OEHTOCAa MHUHMMAJbHA B MIOHE W MOCTETICHHO YBEIMYUBAETCS K aBTYCTY.
Ha xopMOBBIX HOpOXKKax 3a CYET BbIEJAAHUS KapIoM KOJMYECTBEHHBbIE IMOKa3zaTeian OeHToca
OB MHHHMAIbHBI B TEUEHHE BCEro Meproja HccleAoBaHuii. MakcuManbHas Ouomacca B
LEHTPaJIbHOW YacTH U HAa KOPMOBBIX JOPO’KKAX OTMEYEHA B MIOJIE, 32 CUET YBEJIMYEHUS MacCChl
JUYUHOK KOMapOB-3BOHIIOB. B 3apocisax Omomacca Bo3pacTaeT Ha MPOTSHKEHUU BCETO CE30HA,
YTO OOBSCHSETCS CIa0BIM BhICJaHUEM PHIOAMU;

3. lonst 6eHTOCA B KMIIEYHUKE TpexJIeTKoB kapna npyaa HII-8 mo o6bemy cocraBisia oT
3,2 no 15,3 %, B peidax npyna HII-7 ot 2,8 no 10,4%. OCHOBHBIMH OOBEKTAaMU MUTAHUS U3
OpPraHU3MOB O€HTOCA JJS BYXJIETHETO W TPEXJIETHETO Kapra SBISIOTCS JTUYMHKUA HACEKOMBIX
cemeirictBa Chironomidae n MajomeTHHKOBBIC YepBH MoaceMmericTBa Tubificinae.

PabGora BeIMONHEHa B paMKax TOCYIAapCTBEHHOTO 3alaHus MUHUCTEPCTBA HAYKH H
BBICIIETO OOpa3zoBaHusi Poccuiickoit ®enepanuu «buopasnooOpazue NPUPOJHBIX IKOCHCTEM
3aBOHKCKO- Y PabCKOTO PETHOHA: UCTOPHS €r0 (OPMUPOBAHUS, COBPEMEHHAsl TUHAMHUKA U TTyTH
oxpanb» (FEWS-2024-0011).
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BHJIOBOM COCTAB 1 TAKCOHOMUYECKASI CTPYKTYPA ®UTOILJIAHKTOHA
PEKH KAJITAT U EE IIPUTOKOB HA TEPPUTOPUHN HALTMOHAJIBHOTI'O ITAPKA
«KPACHOAPCKHUE CTOJIBbI»

K.A. Diixeanvo’, O.I1. Baxcenosa', E.®. Tponuna’
'Omckuit rocynapcTBenHbIit arpapHblii yausepcuteT uMenu I1.A. Ctonsinuna, Omck, Poccus,
ka.eykhvald@omgau.org, olga52@hk.ru; *«HaunonansHslit mapk KpacHospckue cTOnObI»,
Kpacnosipck, Poccus, nau-stolby@yandex.ru

AnHoTauus. [To matepuanam o0paboTku Mpod (PUTOMIAHKTOHA, OTOOPAHHBIX B JIETHUN CE30H
2021-2024 rr. w3 peku Kanratr m ee NPUTOKOB Ha TEPPUTOPUU HAIMOHAIBHOTO IMapKa
«Kpacnosipckue CTonObl», 0OXapakTepU30BaH BUIOBOW COCTaB U TaKCOHOMHUYECKAs CTPYKTypa
duTONMIAaHKTOHA, JaHa »JKojoro-reorpaduyeckas XapakTepUCTUKA HISHTU(PUIIMPOBAHHBIX
BUJIOB. BujoBoli cocTtaB (UTOIUTAHKTOHA OTIWYAETCS OETHOCThIO U MpeodJiaaHueM
TUATOMOBBIX  Bojopociieil.  Crnenuduka TaKCOHOMUYECKOW  CTPYKTYyphl — 0OyCIIOBIEHA
HCCJIETyeMbIX BOJOTOKOB aOMOTHYECKHUMH (paKTOpaMH, XapaKTEPHBIMU JJISi TOPHBIX BOJIOTOKOB
HAI[MOHAJHLHOTO MapKa.

KiroueBblie ciioBa: BUIOBOW cocTaB, HaIMOHAIBHBINA Napk «KpacHospckue CTonObl MPUTOKH,
peka Kanrar, TakcoHOMHUYECKasi CTPYKTypa, GUTOIIIAHKTOH.
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SPECIES COMPOSITION AND TAXONOMIC STRUCTURE OF PHYTOPLANKTON
OF THE KALTAT RIVER AND ITS TRIBUTARIES IN THE TERRITORY OF THE
KRASNOYARSK PILLARS NATIONAL PARK

K.A. Eichwald!, O.P. Bazhenova', E.F. Tropina®

Summary. Based on the processing of phytoplankton samples collected in the summer season of
2021-2024 from the Kaltat River and its tributaries in the territory of the Krasnoyarsk Stolby
National Park, the species composition and taxonomic structure of phytoplankton are
characterized, and the ecological and geographical characteristics of the identified species are
given. The species composition of phytoplankton is characterized by poverty and the
predominance of diatoms. The specificity of the taxonomic structure is due to the abiotic factors
of the studied watercourses, characteristic of the mountain watercourses of the national park.
Keywords: species composition, Krasnoyarsk Pillars National Park tributaries, Kaltat River,
taxonomic structure, phytoplankton.

Hannonanwsubiii mapk «Kpacunosipckue Ctonowi» (nanee HIT) pacmomaraercs B mpuropoje
r. KpacHosipcka, Ha ceBepo-3anagubix orporax Bocrounoro Casina. Ilnmomans HII cocraBnser
47,2 ThIC. Ta, XOPOIIO pa3BuTa ruaporpadudeckas ceth (0,63 kM/KM?), ee MPOTHKEHHOCTH Oonee
300 xm [8].

Pexa Kanrat — ryaBHbIN JIeBbIM TPUTOK p. bazamxu, uMeeT TOpHBIA XapakTep CKOPOCTb
TedeHus B cpeqHeM cocrasiseT 0,43 m/c, ee MPOTsHKEHHOCTh 22 KM, mupuHa 1,5-2 M, riryonHa
MecTaMu JocTuraer 1 M, miomanb BomocOopHoro Oacceina 55,79 KMZ. IIputokn Kanrara —
pyusr Hemmnnosckuii, Cyxoit (Cron6oBckoit) 1 Mokpsiii (babckuii) OTHOCATCS K MaJIbIM PYUbsIM
HII. Cpennsiga qyimHa MX COCTaBIISIET OKOJIO S5 KM, IIMPUHA BapbUPYETCS OT HECKOJIBKHUX CM J0 2
M, TTTyOMHA HACTOJIPKO HUYTOXKHA, YTO HA HEKOTOPBIX y4acCTKaX OHU TEKyT Cpelrd KaMHEW U
3aBaJIOB, U TOJIBKO M3PEAKA BCTPEUAIOTCS HEOobIne sMblI Tiyounoun 30 cMm [8].

N3ydenne MHKPOCKONMYECKUX BOJOPOCIECH KakK CIOXKHOH COOpHOW TpyNIbl BOJHBIX
OpPraHW3MOB UMEET OTPOMHBIN Hay4YHBIA HHTEpeC. [ MaBHBIN CIOCOO perucTpauyu OpraHu3MOB U
MOHMMAaHUS OMOpPa3HOOOpa3usl B IIENIOM SBISETCS — CO3JaHHE TAaKCOHOMHYECKUX CITHCKOB.
buopasHooOpaszue OLEHHWBAaIOT MO TaKOMy TIOKa3aTeNll0 Kak BHJIOBOE OOraTcrBo, TO €CThb
a0COFOTHOMY WM OTHOCHUTEIHHOMY YHCIy BHJIOBBIX M BHYTPUBHIOBBIX TakcoHOB (BBT) B
o0creoBaHHOM 00BeKTe WM peruoHe. OIEHUTh BUAOBOE OOraTCTBO (UTOIUIAHKTOHA Kak
BO)XHEHIIEH COCTABIAIONICH ambroduopbl, KpailHe CI0XKHO, TaK Kak 3TOT Mpolecc Tpedyer
JUIUTETIbHBIX CUCTEMATUYECKUX HMCCIEAOBAHUN, a MO OTHOIIECHHIO K KaKOMY-JIMOO pEruoHy —
U3YYEHUS OOJBIIOTO YKCIa BOJHBIX 00BEKTOB [1].

[IpoBenenue nccneqoBanuii GUTOTUIAHKTOHA BOAHBIX 00BEKTOB Ha TeppuTopun HII Opum
Hauatel B 2021 1. [11], Ha 16 Bomubix oOBbekTax HII Bemercs OMOMOHUTOPHHT MO Pa3BUTHUIO
¢urortanktoHa [12]. Ceemenuss o duromtankToHe p. Kanrar B omyOJWKOBaHHBIX paHee
paboTax Kacajauch TOJBKO YHCICHHOCTH U Ouomacchl puTorutankrona [13].

Hear padoThl — OXapakTepU30BaTh BHAOBOM COCTaB M TaKCOHOMHYECKYIO CTPYKTYpPY
¢utorutankrona peku Kanrar u ee nputokoB Ha Teppuropuu HIL

MarepuaJjbl 1 METOABI
MartepuanoM sl IPOBEICHUS UCCIEIOBAHUN TOCIYXHJIM PE3ybTaThl 00pabOoTKH Mpoo
¢uTOIUIAaHKTOHA, OTOOpaHHBIX B JeTHUI ce30H B 2021-24 rr. B peke Kanrtar u ee mpurokax
pyubsix Hemumosckwuii, Cyxoit (CtonboBckoit) 1 Moxkpsrii (babckuit) Kanrat (puc. 1).
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Puc. 1. Kapra-cxema tepputopun HII «Kpacuosipckue CTonObl» ¢ yKa3aHHEM TOYEK
orbopa mpob: K — peka Kanrar; pyusu: P1 — Cyxoii Kanrar, P2 — Moxkpsriii Kanrar, P3 —
Hennnosckuit

Co6op u 00paboTKy pod (PUTOIUTAHKTOHA TPOBOAMIN OOIIECPUHITHIMU MeToAamu [9] Ha
cBetoBoM Mukpockore Euler Professor 770T. aenTudukaimio BUI0B TUATOMOBBIX BOAOPOCIICH
IIPOBOAMJIN Ha MOCTOSIHHBIX IIpeNaparax ¢ UCIOJIb30BaHUEM MacisiHOM uMMepcuu (x2500) u no
CHMUMKaM, TIOJIyYEHHbIM Ha CKaHUPYIOIIEM 3JIEKTPOHHOM MuKpockone JSM-6510LV B
Wucturyre Ouonoruu BHyTpeHHUX Box PAH (moc. bopok) moj pykoBOACTBOM JI-pa OHOJ. HayK
C.1. I'enkana.

[Ipn cpaBHeHUM BHIOBOrO coctaBa (uroruiaHkToHa p. Kanrat ¢ wuccienqoBaHHBIMU
PYYbsIMU UCTIOJIB30BaIM KO3 GUIIMEHT BUA0BOTO cxoacTBa UekanoBckoro-Cepencena [10].

Omnpenenenre BUJOBOTO COCTaBa MPOBOIMIIN C MIOMOIIBIO OTEUECTBEHHBIX U 3aPYyOEIKHBIX
ompenenuTene 1 MoHorpaduii. basy nanHbIX HHTEpHET-pecypcoB Algaebase ucnonp3oBanu 1Jis
MIPOBEPKHU aKTyaJIbHOCTH Ha3BaHUU [14]. Dkonoro-reorpaduueckuii aHaIn3
unentudunrpoBanubix BBT mpoBeaeH mo o0menpruHSITHIM TOKa3aTesiM [2].

[Ipu orbGope mpoOd TPOBOAMIM H3MEPEHUS TEMIEpaTyphl BO3AyXa, BOJbI, AKTHBHOM
peakIu BOAHOU cpepl ¢ oMokl mpudopa «dxoTecT-2000-1.

Pe3yabTarsl M UX 00Cy:KIeHHE

TemmepaTypa Bo3ayxa BO BpeMs uccienoBanuii konebanacs ot 17 go 24 °C, Temnepatypa
BOzBI — OT 6,96 1m0 13,19 °C. AKTHUBHAs peakilusi BOAHOW Cpebl HEUTpajabHas U ¢1abo mienoyHas
(6,95 —7,88).

Jletnuit ¢uronnankToH peku Kanrar m ee mMpPUTOKOB OTIWYAETCS OCTHOCTHIO BHUIOBOTO
coctaBa. 3a wHccieqyeMblii mnepuoj B (UTOIUIAHKTOHE peku Kanrar u ee mnpHTOKax
uneHtudunuporano 70  BHAOBBIX MW BHYTpUBHAOBBIX TakcoHOB (BBT), Bxmouas
HOMEHKJIATYpHBIN paHr BUja, u3 4 oraenos, B ToMm uncie: Cyanoprokaryota — 3, Chrysophyta —
3, Chlorophyta — 14, Bacillariophyta — 50. OcHoBy BHmoBOro OoraTcTBa (HUTOIIIAHKTOHA
(GopMHpYIOT TUATOMOBBIE M 3€JIE€HBIE BOAOPOCIH, B COBOKYMHOCTH cocTaBistonme 91,43%
unentudunrpoBanubix BBT. OcTtanpHbie OTACHBI BOAOPOCICH WUTIPAIOT MOJAYMHEHHYIO POJb B
TaKCOHOMHMYECKOU CTPYKType (PUTOIUIaHKTOHA (Tadi. 1).

OcHoBY BHAOBOro OoraTcTBa (PUTOIUIAHKTOHA HCCIENYEMBIX BOJHBIX OOBEKTOB
COCTaBJISIOT JTUAaTOMOBbIE Bojopociu: B peke Kanrat — 50 BBT, B pyuse Henunosckuii — 19,
Cyxom Kanrate — 20, Mokpom Kanrare — 21. HaubGonpmmm BUIOBBIM OOraTCTBOM Cpeau
nuatoMmen xapakrepusytotest pox Navicula Bory (12 BBT), Achnanthidium Kiitz. (5), Cocconeis
Ehr. (4), Fragilaria Lyng. (3) u Planothidium Round et Bukhtiyarova (3), cocrammistomue
OCHOBY (pJIOPUCTHUECKOTO OOraTCTBa HUCCIIEYyEMBIX BOJOTOKOB.

BropbiM 1o 3HaueHuio oTne’IOM (DUTOIUIAHKTOHA HCCIEAYEMBIX BOJOTOKOB SIBIISIETCS
Chlorophyta (20,0% ot obmmero konudectBa BBT), BumoBoe 00raTCTBO KOTOPHIX COCTABIISET B
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p- Kanrar 13 BBT, B pyube Henunosckuii — 7, Cyxom Kanrtate — 11, Mokpom Kanrtate — 9.
Haubonee pacnpocTpaHeHHBIMH MPEICTABUTENISIMU 3€JI€HBIX BOJOPOCIEH SBISIOTCS BHJIBI
cemerictB Selenastraceae (5) m Oocystaceae (3), 407 KOTOPBIX B COBOKYITHOCTH COCTaBIISET
57,14%.

Tabmuma 1. TakcoHommueckas CTpyKTypa JeTHero ¢utoraHkToHa p. Kanrat u ee
pUTOKOB, 2021-2024 .

KoanuecTso
s 2| 2| =
Otnen Knace = 2 S o E
2 = &, = A
Qo Q
= o
Cyanoprokaryota Cyanophyceae 1 1 2 3 3
Chrysophyta Chrysophyceae 1 2 2 3 3
I Coscinodiscaceae 1 1 1 2 2
Bacillariophyta Bacillariophyceae 7 13 21 47 48
Chlorophyceae 2 5 6 11 11
Chlorophyta Trebouxiophyceae 1 1 2 3 3
Bcero 13 23 34 69 70

[{uanonmpokaproTel U 30JIOTHCTBIE BOJOpOCHU B QuTomiankToHne p. Kanrar u ee
IOPUTOKOB HIPalOT HE3HAYUTEIbHYIO pOJb B  (OPMHUPOBAHUM BUIOBOTO OOrarcTma.
[{uanonpokapHuoThl HaliIeHbI TONIBKO B p. KanraTt u npeacraBieHbl MEIKOKIETOUHBIMU BHIaMU
pona Aphanocapsa (A. holsatica (Lemm.) Cronb. et Komarek, A. incerta (Lemm.) Cronb. et
Komarek) wu Synechocystis aquatilis Sauv. W3 3070THCTBIX BOJOPOCIECH IMOBCEMECTHO
BCTpevauch BUAbl poaa Kephyrion (K. rubri-claustri Conr., K. ovum Pasch.), Pseudokephyrion
conicum Schiller naiinen Tosnpko B p. Kanrar.

Haiinennsle B HCCIENOBaHHBIX BOJOTOKAaX BOAOPOCIM OTHOCSATCS K YHUCIY BHUJOB,
HIMPOKO PACIpPOCTPAHEHHBIX B BOJHBIX OOBEKTaX pa3IUuYHBIX reorpaduyeckux 30H Poccuum
[1; 4; 6]. Criermuduka TAKCOHOMHUYECKOM CTPYKTYPHI (PUTOIUIAHKTOHA — IPeodialaHue TuaToMei
B aneroduiope p. Kanrar u ero mputokoB, sSIBISETCS XapaKTEpHON YepTO TOPHBIX BOJOTOKOB [3—
5;7].

JlocTaTOYHO BBICOKUN YPOBEHb (IOPHUCTUYECKOTO CXOJCTBA MEXIY (DUTOMIAHKTOHOM
peku Kanrar u ero nputokoB (koaddunuent YekanoBckoro—Cepencena paser 0,68) orpaxkaer
CXOJICTBO TMJIPOJIOTUYECKUX U THJIPOXMMHUECKUX TOKa3aTesel uccienyeMbix BogoTokos HII.

[Tpu npoBeneHUH 3KOJIOrO-reorpapuuecKkoro aHajan3a UcCiIeayeMoil anbrodiaopsl, a0
BBT c u3BecTHO# XapaKTEpUCTHKOMN JOJKHA COCTABISIThL HEe MeHee 50 % ot obmero uncna BBT
[2]. D10 ycrnoBue ObUTIO COOMIOACHO U MPOBEICHHBIN aHATN3 MOXKET CUUTATHCS KOPPEKTHBIM.

[lo mecty oOuTaHus B HCCIEIOBAaHHBIX BOJOTOKAX MPeoOIaaal0T IJIAHKTOHHO-
OCHTOCHBIE BHJIbI, OOMTATENM OCHTOCA TAaK)KE JIOBOJIBHO MHOTOYHMCIICHHBI, HAUMEHBIIIEE YHCIIO
BHJIOB OTHOCHUTCSI K ICTUHHO TUIAHKTOHHBIM (Ta0JI. 2).

HecrabunpHocTh cpenbl, OOYCIOBIECHHAs OBICTPHIM TEUYEHHUEM U TYpOYJIEHTHOCTBHIO
TOPHBIX BOJIOTOKOB, SBISIETCSA MPUYMHON O€AHOCTHM MCTUHHO IJIAHKTOHHBIX BOAOpOCIEH u
OO0JIBIIIOrO KOJIMYECTBA CIyYalfHO-TIJIAHKTOHHBIX BOJIOPOCIEH n oOuTarenei 6enroca.

Munepanu3zanus BOJAbI SBISETCS BaXKHBIM 3KOJOTHYECKUM (PAKTOPOM [UIsl Pa3BUTHUSA
¢uroruiankrona. B Kanrare u ero npurokax OCHOBHYIO JOJIO BOAOPOCIIEH MO OTHOLICHHIO K
COJICHOCTH COCTaBJISIIOT UHAUG(epeHTh (cM. Tad. 2). K HUM OTHOCSTCS MpEeaCcTaBUTETH BCEX
otnenos: nuanomnpokapuotel (2 BBT), 3omotucteie (1), auaromoBeie (24) u 3enensie (9)
BOJIOPOCIIH.
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Tabmuma 2. Dkomoro-reorpaduueckas xapakrepuctuka BBT u3 mmanktona p. Kanrat u ee
IPUTOKOB, 202124 rT.

DKoJI0ro- DKoJI0ro-
reorpaduyecKkue Hucno Hons, % reorpaduyecKkue Hucno Hons, %
BBT ’ BBT ’
TPYIIIBI TPYIIIBI
Mecrooburanue AnmnnopuiIbHOCTh
I 10 14,29 Hu 15 21,43
S 16 22,86 An 16 22,86
-0 25 35,71 Arg 1 1,43
O-TI 2 2,86 CanpoOHOCTH
I"anoGHOCTH Y 1 1,43
4 36 51,43 X-0/0-Y, 3 4,29
Or 2 2,86 0 12 17,14
o 3 4,29 x- B/B-x 2 2,86
I'n 4 5,71 o-p/B-o 9 12,85
Mr 1 1,43 0-0/0-0 5 7,14
I'eorpaduueckas B 16 22,86
MPUYPOUYCHHOCTh B-a 1 1,43
K 42 60,0
S 2 2,86
c-a 1 1,43

Yenosuvie obosnayvenus.

Mecmobumanue: T — TNIAHKTOHHBINA BUJ, O — oOpacTtaTeinb, 6 — 0eHTOCHBIN BUM. [ anobHocmb: U
— wuaguddepent, Or — ommroranod, ['6 — ramodo6, I'm — ramodpun, Mr — wmesorano0.
T'eoepaghuueckasn npuypouennocms: K — KOCMOIIOJIMTHBIA, C-a — CEBEPO-aJIbIIUHCKUM, 0 —
O6opeanbHbIil. Ayudogurbrocms.: I — waguddepent, An — ankamudun, A — anuaodu.
Canpobrnocms: 7y — KceHocampob, o — onurocanpod, B — Oera-me3ocanpob, o — anbda-
Me30¢arnpoo.

[lo reorpaduyeckoil NPUYPOUEHHOCTH B (PUTOIUIAHKTOH HCCIEIYeMbIX BOJOTOKOB
HAauOOJBIIYI0 JOJMIO BHOCAT KOCMOIIOJNUTHI, K KOTOPHIM OTHOCSTCS TPEICTaBUTENN
nuanonpokapuot (3 BBT), 3omotucteix (2), amatomoBbiX (25) u 3enensix (11) Bomopocieid.
BopeanbHbIX U ceBepO-abIIUICKUX BUIOB OUYeHb Majo (cM. Talm. 2), K HUM OTHOCSTCA
Kephyrion rubri-claustri Conr., Achnanthidium cf. affine (Grunow) Czarnecki u Navicula
radiosa Kiitz.

I[To orHomenmiro k pH B Kanrate w ero mnpuTokax OOWUTAOT anKaduUIbl |
unanpdepentel. Hanbonee paznoobpasen cocras ankanuduiuos (16 BBT) u unnudpdepenton
(14). Tompko omun Bua nuaromeint (Tabellaria fenestrata (Lyngb.) Kiitz.) oTHocuTcs K
aruaodunam.

B cocraBe (¢wuromnankrona HaiigeHo 49 BHUIOB-MHIWUKATOPOB  CanpoOHOCTH,
dbopMUPYIOIUX, TPUMEPHO B PABHBIX JIOJIAX, TPU TPYIIBI CAIIPOOMOHTOB: OOUTATENEH YHUCTHIX
BoA (), Y-0-, O-CampoOMOHTHI), 3arpsi3HEHHBIX (-, B-0-mMe30canmpoObl) U MEPEXOJAHBIX MEKITY
HUMH 30H (Y-B-, 0-0-, 0-B-me3ocanpoOsr). Ilocmennue oOecneunBalOT 3HAYUTEIBHYIO
CaMOOYHIIAIONIYI0 CIIOCOOHOCTh BOJHBIX OOBEKTOB, ITOCKOJBKY 0O0JIaJal0T MIHPOKUMHU
npeielaMy TOJIEPAHTHOCTH K 3arPsS3HEHHUIO BOJ| OPTAHUYECKUMU BEIIECTBAMHU.

3akJaroueHue
JletHuit ¢puToraHkToH peku KanraT u ee mMpUTOKOB OTIMYAETCS OCIHOCTHIO BHIOBOTO
cocTasa. B ¢uronmnankToHEe WCCIENIyeMBIX BOJOTOKOB BBISBICHO 70 BHIOBBIX |

BHYTpUBUIOBBIX TakcoHOB (BBT) Bomopocrnei, BKiIO4ass TaKCOHOMHUYECKHUH paHT BUIA, U3
YEThIpEX OTIEJOB, B TOM YHCII€ LHUAHOMPOKAPHUOT — 3, 30JIOTUCTBIX — 3, 3eJeHbIX — 14,
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TUaTOMOBBIX Bojgopociel — 50. Crnernuduka TaKCOHOMUYECKOW CTPYKTYPhI (DUTOIIAHKTOHA P.
KanTar u ero npuTokoB 3akito4aeTcsi B MpeoOiiaJaHuy JUaTOMOBBIX Bojopocien (71,43 % ot
obmero uucia BBT), B OCHOBHOM u3 TpyIIbl CIy4ailHO-TUIAHKTOHHBIX (OPM, THITHYHBIX
oOutareneid OeHTOca U oOpacTaHuif, YTO OOYCJIOBICHO AaOMOTHYECKUMHU (HaKTOpaMH,
XapaKTepHBIMU 1Sl TOPHBIX BoA0TOKOB HII.

B cocraBe naiinennsix BBT mnpeobnasaioT MIMPOKO pPacHpoOCTpaHEHHBIE CIIy4aiHO-
MJIAHKTOHHBIE BUIBI, KOCMOIIONHUTHI, MHAU(MGEepeHTh 1 ankanuduisl. 3HaunTenpHas gois (32,65
%) WHAMKATOpOB CampoOHOCTH, OONANAIOUIMX IIUPOKUMH MpelesiaMH  TOJEPAaHTHOCTH K
3arpsi3HEHUIO0  OPraHUYEeCKHMMH BEIIECTBAMM, OOECIEeUMBAET BBICOKYI0 CaMOOYHINAONIYIO
CIOCOOHOCTH MCCIIEIOBAHHBIX BOJJOTOKOB.

[TonydyeHnHble pe3ynbTarthl OyAyT HCHOJIb30BAaHBl NMPU MIPOBEACHHUM OWOMOHUTOPUHTA
BOJHBIX 00bekTOB HIT.
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COCTAB MUKPOBNOTbBI KHIIIEYHUKA BOJIBHBIX U 3/IOPOBBIX OCETPOBBIX
PbIb

A. JI. Opuuk, I'. B. Kaamvikosa., Mopysu U. B
HoBocubupckuii rocyjapcTBEHHBIHN arpapHblii yHUBEPCUTET,
Hosocubupck, Poccus, a.yurchik2 7@mail.ru

AHHoOTauusi. B crarbe mpeiCTaBiIeH aHAM3 COCTaBa MHUKPOOMOTHI KHIIEYHUKA OOJIBHBIX H
3JI0POBBIX OCETPOBBIX PIO. Ha pa3nuuHbIX MUTATENBHBIX cpeaax ObUIO BBIAEICHO 135 M30msTOB
B YHCTBIC KYJIbTYPBHI, KOTOPbIC OBUIM U3YyUYECHBI C MCIOJIB30BAHUEM MHKPOCKOITUH, ONPEACIICHHS
rpaM-TIPUHAJICKHOCTH, W OIICHKH TMPOAYKIMU Karanasbl. lcciemoBaHUsS TOKa3alW, 4YTO B
COCTaBe MUKPOOHMOTHI KUIIIEYHUKA 3J0POBBIX PHIO OOHApYyKeHBI OakTepuu poaoB Enterococcus,
Lactobacillus, Weisella, Bacillus, Oceanobacillus u Ceracibacillus. B o6pasnax u3 xexygouHo-
KHIIIEYHOTO TpakTa OOJIbHBIX PhIO OBLIM BBIIEIEHBI OaKTepuu, OTHOCsAIMEcs K pomam Hafnia,
Pseudomonas, Sphingomonas u Acinetobacter.

KawueBble cj0oBa: MHKPOOMOTa KHIICYHHMKA, YCJIOBHO-TIATOTCHHBIE MHKPOOPTaHU3MBI,
MUTATENbHBIE CPEJIbl, MUKPOCKOTIHS, MATOTE€HBI PHIO, KOKKH, OTpeieneHue mno [ 'pamy.

GUT MICROBIOTA COMPOSITION OF SICK AND HEALTHY STURGEON
FISHES

A.D. Yurchik, G.V. Kalmykova, L.V. Moruzi

Summary. The article presents an analysis of the gut microbiota composition in sick and healthy
sturgeon fishes. On various nutrient media, 135 isolates were isolated into pure cultures, which
were studied using microscopy, determination of Gram-staining properties, and assessment of
catalase production. The studies showed that bacteria of the genera Enterococcus, Lactobacillus,
Weisella, Bacillus, Oceanobacillus, and Ceracibacillus were found in the gut microbiota of
healthy fish. Bacteria belonging to the genera Hafnia, Pseudomonas, Sphingomonas, and
Acinetobacter were isolated from samples taken from the gastrointestinal tracts of sick fish.
Keywords: gut microbiota, opportunistic pathogens, nutrient media, microscopy, fish pathogens,
cocci, Gram staining.

AHann3 MUKpOOUOTHI KHUIIIEYHUKA HEOOXOAMM JUIsl TIOUCKA €CTECTBEHHOTO MPOOHMOTHKA.
MuKpoOroTa OCETPOBBIX PHIO UTPACT KIFOYEBYIO POJb B MUTAHUH M HIMMYHHUTETE, CTUMYIHPYET
pPOCT W pa3BUTHE SIUTENUS KUIICYHUKA, MPEIOTBpPAIIAeT MHBA3UIO MATOTEHOB, CIIOCOOCTBYET
NIEPEBApPUBAHUIO  CIIOKHBIX TIMTATENbHBIX BEIIECTB M CHHTE3y TIOJE3HBIX BTOPHYHBIX
MeTaboauToB [1].

Cpemu MpOOMOTHYECKUX KYJIBTYP, BBIIEISAEMBIX H3 MHKPOOHOTBI OCETPOBBIX PHIO,
MOYKHO OTMETHTh OMpHuI00aKTepuH, TAKTOOAKTEPHH, FHTEPOKOKKH.

B 10 Xe Bpems, oceTpoBbie pHIOBI MOTYT OBITH 0OCEMEHBI MATOTEHHBIMU (hopMmamu,
TaKUMH KakK TICeBIOMOHAJbI, CAHHUTAPHO-MOKa3aTelbHble U canmpoduTHbIE OaKTepuum,
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Aeromonas hydrophila v Pseudomonas aeruginosa, A. caviae, Pseudomonas diminuta, P.
Pseudoalcaligenes, E.coli, 3010TUCTbI CTapHIOKKOK, YCIIOBHO-IIATOT€HHBIE 3HTEPOOAKTEPUH,
takue kak Citrobacter braakii. [2,3,4,5].

Heabto padoThl: aHaIM3 COCTaBa MUKPOOHMOTHI KHIIEYHUKA Y OOJBHBIX M 370POBBIX
OCETPOBBIX PHIO.

MarepuaJj u MeTObI

Beinenenne u unentuduxanuio mukpoopranu3moB u3 JKKT 3mopoBoit u GonmbHON
CTepJSAM TPOBOAMUIM HAa Pa3IMYHBIX CEJIEKTUBHBIX, MU depeHIHaTbHO-IUarHOCTHUECKUX U
uAeHTUPUKAIMOHHBIX cpenax: cpena BTH-1 (Dnextporopek, Poceus) TY 9385-01-16542938-
2012, MRS AT'AP (n. O6onenck, Poccusi) TY 9385-235-78095326-2016, DuTepokokkarap (II.
O6onenck, Poccust) TY 9398-110-78095326-2010, arap Duno-I'PM (. O6onenck, Poccus) TY
9398-027-78095326-2007), Konymbuiickuii arap cyxoii (m. Ob6onenck, Poccusi) TY 20.59.52-
307-78095326-2018, bynson MakxKouku-I'PM (1. O6onenck, Poccust) TY 9385-079-78095326-
2009, cpena Jleuna (Dmextporopck, Poccus) TY 9385-001-16542938-2012, JlakTobakarap
(m.O6onenck, Poccus) TY 9398-104-78095326-2010, arap IlmockupeBa-I'PM (m. OGoneHck,
Poccust) TY 9398-045-78095326-2008, Cradumokokkarap (m. O6onenck, Poccus) TY 9398-
109-78095326-2010, nurarensHast cpema Ne® I'PM (m. OGonenck, Poccus) TY 9398-008-
78095326-2007, TCBS-arap (1. O6onenck, Poccus) TY 9398-156-78095326-2012, Agar Base
Aeromonas (RYAN) (Madrid, Spain) Condalab.

Onpenenenne rpamM-npUHAAIEHKHOCTH TPOBOJWIN IKCIPECC-TECTOM, MPU KOTOpoM 3%
pacTBOp TUAPOKCHIA KaIKs HAHOCHIIM Ha MPEAMETHOE CTEKJIO, a 3aTeM OaKTepUalbHOM meTieit
00BN HCCIEAYEMYIO KYJIbTYpPY MHUKpoopranusmoB. OOpa3oBaHHE MYTHOCTH Ha CTEKIIe
yKa3bplBaJI0O HA TPAMIIOJNIOKUTENbHYIO KYIbTYpY, @ €CIH KyJabTypa TAHYJach OT CTeKJa K
OakTepuaIbHOM MeTIe, TO — Ha TPaMOTPHUIIATEIIbHYIO [6].

OTHoleHNe K KaTajla3e M3ydald, Ucnoib3ys 3% pacTBop nepokcuaa Bopopona. Ha
MPEeIMETHOE CTEKJIO HAHOCHUJIM KaIllio epOKCHa BOJAOPOa, MOCe Yero CTEKISTHHON MalouKon
N00aBIISIIN KYJIBTYPY MHUKpoopranuzMoB. OOpa3oBaHUe My3bIPHKOB I'a3a CBHJETEIHCTBOBAIO O
TOM, UYTO KyJbTypa OTHOCHUTCA K KaTala3oMoJOXKHUTEIbHBIM MHKpPOOpraHU3MaM, MpH
00pa30BaHUM MYTHOCTHU — K KaTaJla300TPHLIATEIBHBIM [7].

®opMy KIETOK, BBIJEICHHBIX H30JIATOB M3y4alld C MOMOUIbIO CBETOBON MHUKPOCKOIHH,
npeIHa3HauYeHON Uil u3ydeHus: oObeKToB, pazmepoMm He menee 0,2 MxkMm. B nmanHoii pabote
npuMeHsiicst Mukpockor Mapkoi AXIO, monens Lab.Al, yenmuennem 100x/1,25.

JUist IpUTOTOBIICHUSI MUKPOOMOJIOTHYECKOTO Tperapara Ha CepeinHy YUCTOT0, XOPOIIO
00€3’)KMPEeHHOr0  CTEKJIa HAHOCHUJIM Kaljllo (PU3MOJOTHYECKOr0 pacTBOpa, B  KOTOPYIO
OaKkTepHaIbHON NeTNe BHOCHIN HEOOJbIIOE KOJIMYECTBO MCCIENYeMO MUKPOOHOW KYJIBTYpHI
TaK, 4TOOBI Karulsl KUAKOCTU CTajla clierka MyTHoBaTol. [locie 3Toro M3MUIIKH MHKPOOHOTO
MaTepHala Ha IeTiie CKUTalIu B TUIaMeHH ropenku. Jns ¢pukcanum npenapara CTeKJI0 HarpeBajin
HaJl IJIAMEHEM TOPEJIKH, a 3aTEM OKPAIIMBAJIM METUIICHOBOW CHHBIO B TEYEHUH 7 MUHYT [5].

Pe3yabTarsl M UX 00Cy:KIeHHE

Ha pasnuyHbIX NMUTATENBHBIX cpelax ObLT MPOBENEH MOCEB M3 JKETYAOYHO-KHIIEYHOTO
TpakTa 3/J0pPOBbIX M OOJBHBIX PBIO, U3 TOJYYEHHBIX KOJOHUN OBUIM BBIJACIEHBI B UUCTHIC
KyJIbTypbl 135 n3015TOB.

[To pe3ynbraTam 3KcHpecc-TecTa rpaM-IpUHAUIEKHOCTH U OTHOILIEHHUIO K KaTana3e Obuio
YCTaHOBJIEHO, YTO 20 M30JSTOB OTHOCATCS K IPaMOTPULATEIbHBIM, KaTana3aroil0KUTEIbHBIM
MHUKpoOOpranusMam, 69 — K TpaMIIOJOKUTEIbHBIM, KaTala3aoTpUlaTeNbHBIM, a 46 — K
TPaMITOJIOKHUTEIHHBIM, KaTana3anol0KUTETbHBIM OaKTEPHUSIM.

CBeroBass MHUKpPOCKOMHS HM30JIATOB M3 pa3HbIX TIpYyNIN I[OKa3ajua, 4TO OOJBIIMHCTBO
M30JISITOB TMEPBOM TPYIIBI — 3TO MEJIKUE MAJOYKU WM KOKKOMAJIOYKH, BTOPON TPYIIIbI- 3TO
€MHUYHbIE KOKKHU, MHOT1a 00BEAMHEHHBIE B IIETIOYKH, TPEThEHl TPYIIbI- 3TO JUIMHHBIE MAIOYKH,
obpa3yromue cropsl (puc.1.).
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Puc. 1. CBeroBas MUKpPOCKOIHS YUCTBIX KYJIbTYp, BbIIEIEHHBIX U3 00pa3uoB XXKT. A-
MEJIKHE NAJIOYKH WM KOKKOIAJIOUKH; b-euHIUHbIe KOKKHY; B-nanouku, oOpasyrolye cropsl;

BapuanTsl KynbTyp, OJMHAKOBBIX MO I'paM-IPUHAJIEKHOCTH, OTHOIIEHUIO K KaTana3e U
CXO/HBIX TO MOP(OJOTHH KIETOK, ObUIM 0OBbeAWHEHBbl B Tpymmbl. [ToBTOpHBIE pacceBbl Ha
paznuuHbIX AU depeHlraTbHbIX W CEeNEKTUBHBIX CpelJaXx MpPOBOAMIUCH C  IIENbIO
MIpEeIBAPUTEILHON UACHTU(HUKAIIMY BBIICIEHHBIX U30JATOB (puc. 2). B pesynprare 3T0T0 OBLIH
c(OpMHUPOBAaHbl OJHOPOJHBIE TPYIIbI, MPEACTABUTEIN KOTOPbIX ObUIM TMepeJaHbl Ha
MOJIEKYJISIPHYIO HACHTHU(PHUKAIHMIO C Hcoib3oBaHueM MeTozioB I[P u cexBeHupoBaHus. DTO
u

obecrieunsio 0osiee TOYHOE ONpeIeieH

€ BUJOB U UX TeHETUYECKOU IPHUHAJJIC)KHOCTH.
i ‘

< ':.:_

rdd

Puc.2. luddepennmanbHbIit pGCT uzonaroB Ha CHROMagar Orientation

3akiaro4eHue

B pesynbrare ananuza 16S pPHK Obumn naeHTHGUIIMPOBAaHBI OAKTEPUH, OTHOCSIIIHECS K
pomam Hafnia, Pseudomonas, Sphingomonas u Acinetobacter, KOTOpble BCTpeUYalWCh B
OCHOBHOM Yy OoipHBIX ocobOeil. Takxke Obutn BeimeneHbl Enterococcus, Lactobacillus, Weisella,
Bacillus, Oceanobacillus u Ceracibacillus u3 o6paszuos XKKT 310poBbix cTepusaeii.

Takum oOpa3oM, HCCIENOBaHHME IOKAa3ajJ0 pa3HOOOpa3ue MHUKPOOHOTO COCTaBa B
KEIYOYHO-KUIIIEYHOM TPaKTe KaK 370pPOBBIX, TaK W OOJBHBIX pbIO. Pe3ynbrarhl sKcmpecc-
TECTOB Ha TPaM-NMPUHAICKHOCTh M KaTajla3y MO3BOJWINA KIACCU(PHUIIMPOBATH H30JATHI MO WX
XapakTepUCTHUKaM. MUKPOCKONMYECKHE HCCICAOBAHUS TMOATBEPAWIM  MOP(HOIOTrHIecKoe
pa3HooOpa3ue BBIIEICHHBIX KYJIBTYp, YTO MO3BOJIMJIO MPOBECTH NATBLHEHITYIO MOJEKYISPHYIO
UICHTU(PUKAIMIO U YCTAHOBUTH T€HETHUYECKYIO MPUHAAICKHOCTh PA3IMYHBIX POAOB OaKTepuil.
DTH JJaHHBIE MOTYT OBITh TOJIE3HBI ISl IOHUMAaHHUsI MUKPOOHUOTHI PHIO M €€ PO B 370pPOBbE U
MaTOJIOTUSX OpPTaHU3MA.
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