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DEVELOPMENT OF ECOLOGICAL AND FISHERY REHABILITATION
IN TRANS-URALS REGION LAKES

AHHOTALHSA. B cmamoee dan 0630p agpekmusrnocmu HeOperus HayuHolx paspabo-
MOK MIOMEHCKUX YHEeHbLX N0 PASBUMUIO MOBAPHO20 03ePHO20 PblOOBOOCMBA 6 pecuone.

SUMMARY. The article reviews the efficiency of implementation of scientific
approaches on the development of commercial fish farming in the regional lakes,
introduced by the Tyumen scientists.

K/TFOYEBBIE CJIOBA. 9K01020-pbl60X036CMBEHHASL MEAUOPALUSL 03ep, peabunumayis
03ep 3aMOPHO2O MUNA, MEXHOL02UL NOBbIULEHUS pblOONPOOYKMUBHOCMU 03€ep.

KEY WORDS. Ecological and fishery melioration of lakes, rehabilitation of lakes of
winterkill type, technologies of fishery production increase in the lakes.

[Tpo6siemMa pBIOOXO3AUCTBEHHBIX MEJNHOPAMH PAa3HOTHUITHBIX BOJOeMOB Poccun,
MMEIOIIMX KOHEUHYIO 1IeJib 9KOJOTHYeCKOH peabMIUTAlUH MaJOTIPOAYKTHBHBIX aK-
BaTOPUH B BBICOKONPOLYKTHBHBIE, oOcyxpaaercst gasHo [1], [2], [3], [4], [5] Onu
UCTOPHYECKH TECHO CMBIKAIOTCS C IIPOrPeccoM MPYL0BOrO phlGOBOACTBA U POOJIeMOK
yTIpaBJIeHUS MPOIYKTUBHOCTBIO €CTECTBEHHBIX BO0EMOB [6].

dyHpameHTanbHOW pabOTON TOTO BpeMeHH 10 GHONOTMUECKMM OCHOBAM TEXHH-
YeCKHX BHIOB PHIOOXO3SHCTBEHHBIX MEJHOPAIHH, CIOCOOHBIX peabHIUTHPOBATh
yTpaueHHble IPONYKLHOHHBE KayeCTBa MeCTHBIX BOLOEMOB, SIBJISIACh MOHOIpadus
A .W. Bepesosckoro [3]. [Tox ppi60X03HUCTBEHHON MeJuopalrelt OH TIOHUMAJ TPYTI-
My TEXHUYECKHX MeJHOpALUH 10 U3MEHEHWIO B CTOPOHY YJYUIUeHHS TPHPOAHBIX
YCJIOBUH (PU3UYECKOTO, XMMHUUECKOTO U OUOJIOTHYECKOTO XapaKTepa (CBOHCTB) BO-
LOeMOB KakK JJISl PALMOHAJBHOIO UCIOJIb30BAHUS BO30OHOBJSEMBIX IIPUPOAHBIX pe-
CYPCOB, TaK U BCEJIEHHS HOBBIX XO3IHUCTBEHHO LIEHHBIX OOBEKTOB PHIOHOTO HACEJTeHHS
B LeJIsIX HauboJsiee COBEPIIEHHON IKCIIyaTalMl STUX BOJOEMOB [Jisl MOBBILIEHHS UX
«YPOXKAUHOCTH».

Hcxons U3 Takoro omnpefeseHns ppl00X03UCTBEHHOH MeJMOpalut, peabuInTU-
pyole# NpUpoLy BOLOEMOB, BeNYLIMMHU B HeH IOJDKHBI OBITh /1B HallpaBJieHHUS.
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[lepBoe — 3TO MepOTPUATHS TI0 YJIYUILIEHHIO YCJIOBUH XKHU3HU (0OUTaHHUS) B BOJOE-
Max JiJIi KODMOBBIX THIPOOMOHTOB M PBIOBI C LIEJIbIO MOBBILIEHUS MPOLYKTHBHOCTH
BOZ0EMOB. BTopoe — MeponpusTHs Mo yJIy4LIeHHIO YCJIOBHH 00JI0Ba BOfoeMa 00bI-
BalOIMM TIpombIcioM. O6a HampaBJieHUs MepornpusaTHil nuddepeHIpoBaHbl Ha 26
BapuanToB [3]. B.M. Yepdac [7], nonnepxkuBas unen A.W. Bepesosckoro u B.H. Metic-
Hepa, BCe BU/Ibl PBIOOX3AUCTBEHHBIX MeJHOpalyH, CYIIeCTBEHHO MeHsomuX status-
quO BOOEMAa DPEKOMEHMOBAJ Ha3blBaTh KOPEHHBIMH, a MeJHOpalyH, Tpebyloliue
CUCTEMaTUYeCKOTO TIOBTOPEHUS (AEUCTBHUS), UMEHOBATh TEKYILIHUMH.

[T.JI. ITupoxHukoB [8] c coaBTOpamH, pacCMOTPEB OCHOBHBIE TeOPeTHUECKHE
TIOJIOXKEHHUS U COCTOSIHUE JIeJl B TIPAKTHUECKOM BBITOJHEHUH PbIOOXO03SHCTBEHHBIX
MeJIMOpalMi Ha pa3HbiX THax BogoeMoB CCCP, pekoMeHI0BaNIHU yCUJIUTh BHUMA-
HHUe K CO3[JaHHI0 HayUHBIX OCHOB 3TOT0 BayKHOTO HallpaBJieHUs peIOHOTO X035HCTBA.
[naBHOe, CUMTaNN aBTOPHI, CJAEAyeT MOABEPTHYTb CEPbe3HOMY aHaJHU3y BJIHSHHUE
Pa3JUYHBIX BUIOB MEJUOPALUHI Ha SKOJOTMYECKHe U MPOAYKLUHUOHHBIE MPOLECCH B
BOJIOEMAX, a TaKXKe OMpPeNeNuTb SKOHOMUUYECKYI0 3(h(DEeKTUBHOCTh MeJTHOPATUBHBIX
pa6ot. [To ux MHeHHIO, 00BEKTAMH PIO0X03IHCTBEHHON MeNTMOPALIUY IOJKHBI CTaTh
BOJIOEMBI, KOTOpbIE B CHJY T1ajieoreorpadpuyeckKux UJW COBPeMEHHBIX MPUYMH CTa-
JIU TePSITh CBOIO TIPOAYKTUBHOCTD, T.e. IPSIMO yKa3aJu Ha HeOOXOJUMOCTb Hay4YHO-
ro 060CHOBaHMS OOJIBIIMHCTBA 03ep 3anagHo-CHOUPCKON paBHUHBI, BKJIOUasg 3a-
ypajbe. OOQHOBpEMEHHO Ha HEOOXOAMUMOCTb pa3pabOTKM Hay4YHBIX OCHOB
MeJIMOPaLuK, peabUIUTHPYIOIUX aOHOTUYECKYIO U OMOTHYECKYIO0 BOAHYIO Cpeny,
MpeAlIecTBYIOUIeH HCKYCCTBEHHOMY PbIOOpa3BelieHHIO B eCTeCTBEHHBIX BOAOeMaX,
BKJIIO4as 03epa, ocoboe BHUMaHHUe oOpallan BeAYILIMH UXTHOJOT TOTO BPEMEHU —
I'.B. Huxkonbcku# [9].

B 1960-80-e rr. B TIToMeHCKOH U COCEIHUX C HeH obsacTax — YelgOMHCKOH,
Kypranckoi#i, CBepainoBckoit, OMCKOH, — BO3HHKJIO U TIPOJOJIKAET Pa3BUBAThC
TOBapHOe 03epHOe PBIOOBOACTBO, MPOU3BOACTBEHHOH 0a30H KOTOPOTO SIBJASIOTCS
MIPEUMYIIECTBEHHO 3BTPO(HBIE U THIEPIBTPO(HBIE MEJKOBOAHbBIE 03epa Kapace-
BOTO UXTHOJOTHYecKoro Trmna. Obyanas BBICOKUMU MPOAYKIUOHHBIMH CBOUCTBAMH
1Mo (OPMHUPOBAHUIO KOPMOBBIX PECYpPCOB AJS BCEX IKOJOTHUECKUX TPYMI PO
KOHTMHEHTAJbHBIX BOLOEMOB, 3TH 03epa TO/IBePKEHbl B 3UMHUH MePUOJ, BO3HHUK-
HOBEHHIO OCTPOTO AedUIUTa KHUCJIOpPOAA B BOJE, 3aBEpLIAIONIETOCS JeTaJbHBIM
UCXOJIOM [JI51 PHIOHOTO HaceJieHUs, He MPHUCIOCOOJEHHOTO K CYIIEeCTBOBAHUIO B
Harnps>)KeHHOH NeCTPYKTHBHOH 3KOJOTHUECKON Cpefe.

Bemmonnennsle uccnenoanus [10], [11], [12], [13], [14], [15], [16] Ha Gosbiom
YyucJie ONHOTHUIHBIX 03ep 3aypanbsd U 3anagHo-CUOUPCKON paBHUHBI TTO3BOJHIN
BBISIBUTb KOJIOTMYECKHE TPUYMHBI U pa3BUBaTb B KauyeCTBe OCHOBHBIX MEJHO-
pPaTUBHBIX PBIOOX03IUCTBEHHBIX MEPONPUATHH TEXHOJOTHMH, CYLIeCTBEHHO peabu-
JIUTHPYIOIIHE («OMOJIaXKHBAIOIIHE» ) IKOCHCTEMY 03ep 3aMOPHOTO THIIA.

Hrax, nsis 03epHOTO TOBAPHOTO PhIOOBOJCTBA, HHTEHCHUBHO PA3BUBAIOLIETOCS BO
Bcex cybpekrax ¥YpdPO (¥Ypanbckoro denepaibHoro okpyra) PP, coorBeTcTByIOIIE-
ro (pu3uKo-Teorparuieckomy JaHamadTy 3aypanbs, o0COOEHHO B MPUPOAHBIX 30HAX
I0)KHOU TalTH U JIECOCTEINH C MpeoOiafaHUeM BOJOEMOB C Ne(PULMUTOM KHCJIOPOZa
3UMOH, CTPaTErHYeCKUMH SBJSIOTCS CJAEAYIOLINEe MEePOTPUSTHS:

* BCe TeXHUYeCKHe BUJbl MeJHOpAlXH 110 TOATOTOBKE 03ep K BBIPAIMBAHHUIO LIeH-
HOH TIMILEBOH pHIOBI U Ka4eCTBEHHOMY OOeCleueHHI0 3TOTO MPOLEcca; CPefid HUX K
YUCJTY KOPEHHBIX MeJMOpaLi OTHOCATCS BO3Be[leHHe amO, MIOTHH, THOYTIyOJeHNe;
K TEKYLIMM MEJHOpPAlUsiM — adpalys BOIbI, PhIXJIEHHe UJla, BBIKOC PACTUTENBHOCTH,
MeJIMOPATHBHBIH OTJIOB MAJNOLEHHOH PblObl aKTUBHBIMH OPYAUSIMU JIOBA,;
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* XMMHUYECKHe MeJHOpaLUK, HalpaBJeHHble Ha yJaydlleHHe TPUPOAHON Cpefbl
03ep 719 BBIPALIMBAEMBIX PBIO U KOPMOBBIX OpPraHW3MOB [JI HUX;

* OMOJIOTHUECKHE MEJHOpaLUN — BCeJeHUe TIONUKYJIbTYPhl XKU3HECTOUKOH MO-
JIOZIU pbIO C y4eToM (paKTopa 30HAJBHOCTH U OCHOBHBIMH 3KOJIOTO-JTUMHOJOTHYeCKUMHU
0COOEHHOCTSIMH BOJJOEMOB, AIOIMMH TTPEUMYIIECTBEHHO TOBAPHYIO MUIIEBYIO PHIOY,
a TakKe CIOCOOCTBYIOUIMX YBEJUUYEHUIO YACJIEHHOCTH U TeMIIaM POCTa XO35SHCTBEH-
HO 1IEHHBIX PO MPH MOAaBAEHUHN (MUMUHALMHN ) HeXKelaTeJbHbIX TYTOPOCJBIX BUIOB
3a CUeT KyJbTHBUPOBAHHUS «OMOMENNOPATOPOB» — OBICTPOPACTYIIMX XUIHUKOB, JTHOO
(uTo(aroB, HHTEHCHBHO TIOENAIOMINX BOAHYIO PACTUTENBHOCTD.

EcrecTBeHHBIE HXTHONIOTMYECKHE TUIbI 03€p PErMOHA M UX MPOAYKIMOHHbIE
BO3MOXKHOCTH B MPOLIECCe MPUMEHEHUsT Meanopauui. B 3aypasbe B mpesenax
CrepanoBckoit, HensionHckod, Kyprancko#, TromeHckol obaacter 1 XMAO-IOrpa
cpemu o3epHoro oHaa ¢ o6uIed akBatopuel 6osiee 1,5 MJH. ra 03ep, UMEIOTCS He3a-
MOpHBIe (CTOYHBIE W OeCCTOUHble) M 3aMOpHBIE (CTOUHble W GECCTOYHBIE) 03epa.
Hx cootHolenne npumepHo 1:6. HezamopHEle 03epa B Tpeaesnax paccMaTpUBaeMOro
peruo-Ha TIpefCTaBAeHbl MUXTHOJOTMUECKUMH THUIIAMU: OKYHEBO-TJIOTBUYHBIE, IIJIOT-
BHUYHO-OKYHEBbIE, 1LIyube-OKYHeBble, JIelOBble, CUIOBble. 3aMOpHBIE 03epa COOTBET-
CTBYIOT KapaceBOMY HXTHOJIOTMYeCKOMY THIy. EcTecTBeHHas pblOONPOAYKTUBHOCTDb
03ep TIepBO# TPYTIIE COOTBETCTBYeET 10-25 Kr/Ta yJoBa B TOMI, a BTOPOH TPYIIIEl — OT
10-15 mo 40-45 kr/ra B TOL.

MHorosneTHss TpakTHKa TOBapHOTO PHIOOBOJACTBA B 3aypaJjbe TOKasana, 4To
6UOJIOTYeCKe MeJMOpalMH, TOAKPEIJIeHHblE TeXHUYECKUMH MEJHOPaLUsiIMH, Obl-
cTpee U a(ppeKTHBHEe [AI0T XO3IUCTBEHHBIH 3((MEKT U OKYMaoTCd SKOHOMHYECKH
Ha 03epax 3aMOpHOro TuMa. B HUX peasnbHO BbIpacTuTh B 10-15 pa3 Gosibliie UXTHO-
MacChl LIeHHBIX PBIO M0 CpaBHEHHUIO C OBITOBABILMMHU PaHee MPOMBICJIOBBIMU YIOBAMHU
MeCTHOHU pBIOBl HAa OCHOBE YTUJIM3alMH (YCBOEHHUS) MPOAYLUUPYEMBIX KOPMOBBIX pe-
CYpCOB 03ep KYJbTUBUPYEMBIMU BCeJNEHIAMHU (KapIl, CUTOBBIE U PACTUTEJNbHOSIHEIE
PBIObI, OBICTPOPACTYIIME XUIIHUKK) C HAWJTYYIIMMU MOKA3aTeJNsIMU MacCOHAKOIIEHHS,
B OTJIMYME OT KapaceH, ToJbsHa, BEPXOBKH, POTaHa, TIOTBbI, OKYHS, eplia U APYTHX
MeJIJIEeHHO pacTyLMX pblO0 MEeCTHBIX BOJOEMOB.

CpaBHUTebHbIE MapamMeTpbl IKCTEHCUBHOH M MHTEHCUBHOH (POPM 03epHOTO
pbI6OBOAICTBA Mpe/CTaBAeHH B TabJl. 1.

Tabaruya 1

OsepHsbiil GpoHx YpPO, npuroaHbIil 1151 BHEJPEHUSI COBPEMEHHbBIX TEXHOIOTHH
pbI00X03SIUCTBEHHBIX MeJNOPALMil 03ep U MPOU3BOACTBA LIEHHOH NMULIEBOH PbIOBI

AnmunucTpa- OsepHast akBaTopus, HayuHo- [Tokasatesu (Kr/Ta)
THBHAs TIPUTOHAS [JIS TIACT- 060CHOBaHHBIH (haKTHIeCKUX YJIOBOB
TePPHUTOPHS GHUIITHOTO TOBAPHOTO BBIXOJ BBIpAIIMBae- BBIPAIIBAEMOH
PBIOOBOAICTBA, THIC. Ta MOH pBIOHI (YJIOB), PBIOBL: 3KCTEHC./
TBIC. T B TOJ, HUHTEHC.TEXHOJOTHN
TiomeHcKas 240,0 18,0-22,0 25-40/80-360
o6J1acTb
CeepaJioBcKas 40,0 1,6-2,0 15-22/80-105
00/1aCTh
Yens6uHCKas 180,0 8,0-10,0 35-50/150-310
00/1aCTh
Kypranuckas 230,0 9,0-11,0 25-40/95-190
06J1acTb
XMAO-IOrpa 400,0 7,0-10,0 15-35/60-70
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YyBCTBUTEIBHOCTb 03€PHBIX IKOCUCTEM MPHU THAPOTEXHUUECKOH MeTHopa-
uuu. [Ipu crpoutesnbctBe KasaHCKOro ozepHoro ToBapHoro peioxo3a B 1966-1968 rr.
Ha 1oro-Boctoke TromeHCKoH obsiactv Ha 9 osepax u3 20-TH, BKJIIOYEHHBIX B COCTaB
NpeanpusTys, ObLTH 00BasoBaHbl fambamu BeicoTod 0,6-1,0 M ¢ YCTPOHCTBOM TMaBOf-
KOBBIX BEPXOBBIX BOAOCOPOCOB. 3a mpotrreainut 6osee yem 40-eTHUH TIepUO THIPO-
TeXHWYECKWe YCTPOHUCTBA B MHOTOBOJIHBIE TOMBI TIEPEKPBIBANN OeCTIPensaTCTBEHHbIH
BECEHHHH CTOK BOABI B cUcTeMy p. MIuM, a Takke 3(peKTUBHO yaep>KUBaIh HaKO-
TIIEHHBIA 06bEM BOJIBI M YPOBEHB CAMOTO 03epa Ha 60Jiee BHICOKMX OTMETKAX, UeM 3TO
MPOUCXOMJIO B 3aCYLILIMBBIE TOAbl HA COCEIHUX, HO HEOOYCTPOEHHBIX BOAOPETYJISTO-
pamu o3epax.

Bnaromaps THAPOTEXHUYECKUM COOPYKEHHUSIM aOHMOTHYECKHe M OHOTHYeCKHe
MPOIIeCChl ObLIN JYYIUIUMU AJg PbIOBl U KOPMOBBIX 0€CIIO3BOHOYHBIX B 03€pax C
GonpumMu Tay6rHamu. Kak mpaBuio, yIOBB BBIPAIMBAEMON PBIOBI OBLIN U TIPO-
IOJKAT OBITh Ha TIOPSIOK BBIIE B PeabUJIHUTUPOBAHHBIX 3KOCHCTEMAX THIIPO-
TEXHUYECKUM MEeTOJOM, TJe TPOUCXOAUT aKKYMYJSLHd CTOKa C BOJOCOOPHON
TJTOIA/TH.

[NooknTeTbHBEIH (haKTOp TIyOHHEL B TIPE/IeiaX PaCoN0XKeHHBIX PSIOM JIECOCTETT-
HBIX 03ep C pa3HoH ruy6uHou otmeueH .M. Barposoi [17], 4to 06ycCI0BJIEHO MEHB-
IIMMH TIOTePSIMU TeIa MPU UCTapeHU! C OBEPXHOCTH TJIYOOKUX 03ep M0 CPaBHEHHIO
C MeJKUMH U GoJiee TIPOrpeBaeMBIMU O3epamu. [y 03ep, HAXOASIIMXCS Ha OfHOU
LIMPOTe M AOCTATOUHO OJNM3KO APYT OT [PYyra, HO Pa3iHyaoLMXCs Mo rayOuHe Ha
20-30%, HabJ0[aeMble PasIuydst B MECSYHBIX CyMMax 3(()EKTUBHOTO M3JyYeHHst
cocTaBasiorT 16-21%, a B aHOMaJibHble TOABI MOTYT JOCTUraTh +25-28%. IloaTBep:k-
IIeHHe 3TOMY CONepKHUTCS B pyHAameHTanpHOH padote JI. XaruuncoHa [18].

Pasnuuus B roybuHe 3BTPOGHBIX 03ep, okpyxatomux r. YenssouHck (I[lepsoe,
Bropoe, Cmonnno, CuHersazoBo U Ap.) 00JaCTH, MOABEPTHYTHIX 3KOJOTO-
PBIOOXO03UCTBEHHON peadUIUTalluM, JAI0T CJeAYIONIYI0 3aKOHOMEPHOCTD: ObIBIIHE B
HeJlaJIeKOM TIPOLIJIOM 03epa C TiyOrMHamu 2-3 M B IIpOLECCe MOJAaud 3HAUUTENBHOTO
KOJIMUEeCTBA PEYHOH MO0 apTe3MaHCKON (LIAXTHOM) BOABI «OMOJIaXKHBAIOT» IKOCHCTe-
My, TIpeBpallas ee U3 TUIepaBTPO(HON 3aMOPHOH B 3BTPO(MHYIO C IMpeKpalleHHeM
3aMOpPHBIX sIBJIeHUH. [TpruuemM oNTUMAaNbHOH AJ1s1 SBTPOPHOTrO 03epa, C PhlO0X03HUCTBEH-
HOU TOYKH 3peHUs], CTAaHOBUTCS TyOMHA, CTAOWUIBbHO TMpeBbIlIaomas 3,7-3,8 m [15].

PrixneHue JOHHBIX OTIOKEHUH. PhIXyieHre TOHHBIX OTJIOXKEHHH B PHIOOBOTHBIX
npynax npumeHsior co BpemeH A.T. BosoroBa [19], pekomennoBasiero 200 Jjet
Ha3aJ, MeJHOPUPOBaTh WJIbl BO U30eKaHHe CHUXKEHHUS PBIOOMPOAYKTUBHOCTH PYKOT-
BOPHBIX BOJIOEMOB.

HWpest 0 BO3MOXKHOCTH U HEOOXOAMMOCTH MEJIMOPAaTHBHOTO BO3AENCTBUS Ha IMPO-
LeCChl XUMUYECKOT0 0OMeHa MeXAY JOHHBIMH OCaJIKAMH W BOJHOH TOJILEN 03ep U
BOZOXPAHUJIUIL B PA3JTUUHBIX XO3IHCTBEHHBIX LIEJIX Obla MpeMeToOM U3yueHHs Ha
KOH(pEePeHILIMH T0 XHMHH TIPEeCHBIX BOJOEMOB, ITPOBOAUMOH [HMAPOOHOJIOTHUECKUM
unctutyTom AH YCCP B 1941 1. [20]. Heo6X0AUMOCTD A€TANBHOTO U3YyueHHsT 00-
MEHHBIX TIPOIIECCOB MEXIY 3TUMH CPelaMH, CYJSIMMH BBICOKMH XO3SHCTBEHHBIH
adext, ortmeuanu B. diinzenp [21] u C. Moptumep [5]. AHaANOTHUHBIE MTPOLIECCHI,
MHOTOKPAaTHO YBEJHYUBAIOIINAE ECTECTBEHHYIO OHO- U PBIOOMPOAYKTHBHOCTH psila
OTKPBHITBIX OKEaHWYECKHX aKBAaTOPHH, OTMEYAlOT YYeHBIE-OKEAHOJOTH B TIPOIECCE
U3y4eHHUs SBJEHHUS «amBeJIuHras [22].

B TiomeHH H3y4eHHe Mpoliecca XMMHUYECKOT0 0OMeHa MeX/y AOHHBIMH OCafiKa-
MH ¥ BOJHOH TOJILIEH 03ep 3aMOPHOTO KapaceBOTO THUIIA MEPBLIM MPOBEJ MHCTUTYT
Cubpei6HMWnpoekr (npexpe Cu6HMHWPX). Ha ocHOBe NpOM3BOACTBEHHBIX JKC-
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MIepUMEHTOB CKOHCTpyupoBaHHOro B HMW arperata-peixaurens nia «JHo» Ha TH-
nepaBTpopHOM 03. Tanrau (210 ra, H =13 M) TIPUBEJIO K YBEJHUEHHIO COfIePIKaHUS
KHCJIOpOfia U OMOTeHHBIX JEMEHTOB B BOJE, YCHUJIEHHIO Pa3BUTHS 3eJIeHBIX BOJO-
pocJie, 06pa3oBaHUs TIEPBUYHON MPOAYKLHMH, UTO B UTOTE MHOTOKPATHO MOBBICHJIO
MPOAYKLHUIO KOPMOBOTO 300TJIaHKTOHAa M 3000eHTOCa AJst peib. Temm pocTa phib,
ocobeHHO BBIpAlllMBaeMbIX, CYILIECTBEHHO Bo3poc [23], [24], 125].

B coBpeMeHHBIH TepHof; pHIOOXO3SHCTBEHHbIE TPEATIPUATHS 3aypatibsi, 3aHH-
Malollecs BeIpallliBaHUEM TONHKYJbTYPHl LIEHHBIX Pbl6 B 03epax 3aMOPHOTO THIIA
Ha OCHOBE HalIMX Hay4YHO-TEXHOJOTHYECKUX PeKOMeHAAUuH [26], TposBISIOT UHTe-
pec K TeXHOJIOTHH PBIXJIEHUS JOHHBIX OTJIOKEHUH U COBEPILEHCTBYIOT PBIXJIUTENBHYIO
TEXHUKY.

Hampumep, B8 OO0 «banbik» KyHaimakckoro padioHa YedssOuHCKOW 06JacTH,
9KCILTyaTHpylolllee TPYMIY TUIWYHBIX 3BTPOGHBIX JIECOCTENTHBIX 03ep KapaceBOro
THMna c obilell akBaToprel 12 ThiC. Ta, co3gaHa MeJrnopaTUBHas Opurazaa, Kotopas B
TeyeHHe TMepHoa OTKPHITOH BOIBI (C UIOHS 110 CEHTSIOpb) MepUoAnvecKu oT 2 1o 4
pa3 3a Ce30H MPOBOJUT PHIXJEHHe NOHHBIX OTJIOXKEHWH CBOMX 03ep. Arperat Irpef-
CTaBJIsieT COO0H PBIXJIUTENBHOE YCTPOHCTBO AJUHOM 6 M M3 apMaTypHOH MeTasliu-
YeCKOH OafiKu THIa IIBeJJiep C HaBapEeHHBIMM Ha Hee IITBIPSIMHU-DPBIXJUTENIMA
navHo# 35-40 cm B pasHble cTOpOHBL. KaTep Trma BMB ¢ momolipio Tpoca TSHeET 1o
aKBaTOPHHU 03epa YCTPOHUCTBO MO CXeMe BCTPEYHBIX TaJiCOB, 3aTpayKBas Ha 03epo B
250-300 ra opuH pabounit ieHb, U, COOTBETCTBEHHO TIPU yYBEJHYEHUN aKBaTOPHUHU 10
800-1000 ra — Tpu pabouux nHs. biarogaps pbIXJeHUIO TOHHBIX OTJ0XKEeHHUH, TTPo-
UCXOIUT UHTEHCUBHBIN Nepexof] 3aKOHCePBUPOBAHHBIX CTOJNETHSIMU MUHEPAJIbHBIX U
OpraHM4ecKHX BelllecTB uJja B BoAy. [laHHbIN mpotecc Ob1 onrcad M.B. MapTeiHO-
BoH [27]. [1potiecc mepexofia BEIIECTB UJia B BOAY OCYILECTBJISETCS:

* B ipoliecce nudy3ur 13 MOPOBOTO PACTBOPA, 3aKJIOYEHHOTO B 00beME B3MY-
YeHHBIX OTJIOKEHUH;

* B pesyJbTaTe AeCOPOLMH OOMEHHOTO aMMOHHUS M (PocdaToB C MOBEPXHOCTH
B3MYYEHHBIX YaCTHIL;

* BCJIE[ICTBHE MHUHepaU3allii B3My4YeHHbIX YaCTHI] OPraHUYeCKOro BeIleCTBa.

HccnenoBaHUSIMHA YCTAHOBJIEHO, UTO MIPH PHIXJIEHUM BEPXHETO CJIOS HJIOBBIX OTJIO-
skeHu# ray6rHoi 20-40 cm BbICBOOOXKIaeTCsl GHOreHOB B 3-5 pa3 M GOJblle, YeM HX
OBLIO CKOHLIEHTPHUPOBAHO B Bofle. [IpHHYyIUTEIbHAST MENTHOpaTUBHAS MOOHIIU3aLHs GHO-
TeHOB WJIOBBIX OTJIOXKEHHH BbI3bIBAeT «d(PMEKT yIOOPEHHs», YTO HA MEJTHOPUPYEMBIX
o3epax 3amopHoro tuna TiomeHcko# obsactv nepBoil BuisiBUIa JI.JI. CBucTyHOBa [28],
TIOJIKPEITUB TeM CaMbIM Ha TIPaKTHKe TeopeTHdeckue mporHossl JI.JI. Poccosrmo [29].

Hamumu Habo0AeHUSIMY YCTaHOBJIEHO, UTO TIPH PHIXJIEHUH WJIOBBIX OTJO0XKEeHUH
KYHaIlIaKCKHUX JIECOCTEMHBIX 03ep CITYCTS 5-8 CYTOK MPOUCXOAUT «BCIBILIKA» HHTEH-
CUBHOTO Pa3BUTHS (PUTOMJIAHKTOHA, TPEUMYIIECTBEHHO 3eJeHBIX U POTOKOKKOBBIX
BOZOPOCJEH, a TIPUMEPHO Uepe3 TaKoH Ke TPOMEXKYTOK BPeMEHH — YHUCJIEHHOCThb
MHPHOTO 300TJIAaHKTOHA, B OoJibllIed Mepe MeJKUX (POPM BETBUCTOYCHIX PAayKOB,
YBEJUUUBAETCS MHOTOKPATHO. DTO TOATBEPKIAET «ITHK» UACJIEHHOCTH ¥ OMOMACCHI
HUCKYCCTBEHHO CO3[IaHHOTO ONTHMAJbHOTO PAa3BUTHUS OPraHU3MOB 300MJIAHKTOHA.

Haxopsimasicss B JaHHOM 03epe MOJIOfIb CUTOBBHIX PBIO (TN, PUITYC, CUT JHO0
UX TUOpUZHBIE (POPMBI) B TMEPHUOALI ONATOMPUATHOTO TEMIIEPATYPHOTO peXuma (He
Boitle 22-23 ‘C) HauWHaeT WHTeHCUBHO pact. B o3epax OOO «banbik» KyHaiak-
CKOro paloHa, CUCTeMaTHYeCKH (2-3 pasa 3a Tepuof] OTKPLITOH BOBI) TIOBEPraOIINX-
CSl TIPUHYIUTEJNBHOMY B3MYUYUBAHHIO JIOHHBIX OTJIOXKEHWH M MUTPALH PACTBOPHMBIX
(hopm GHOTEHOB B BOAY, CETOJIETKH TIENISIU U APYTUX CUTOBBIX HHTEHCUBHO THTAIOTCS U
OpICTPO pacTyT. B oKTs6pe OHH, KaK MpaBWUJIO, AOCTHraioT cpefHeir maccel 170-200 r
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(makcumasbHo 240-260 r/1It.), 4ero He GbIBAeT B 03epax MPHU OTCYTCTBHH MEJIHOpa-
TUBHOTO BO3[IEUCTBHS Ha JIOHHBIE OTJIOXKEHUS. B nTore ppi60X039HCTBEHHUKY MOJTyya-
10T CTAaOMJIbHO OJHHX JIMIIb CHTOBHIX PBIO GoJiee 130-150 Kr/ra exkeromHo, a obuiye
YJIOBBI BBIpALBaeMOH pPBIOBI B BapHaHTE a’dpalliy 03ep 3UMOH M COXPaHEHWH YacTH
CeroJIETKOB CHUTOBBIX [IJI HaryJia Ha BTOPOH TOfl B MOJUKYJABTYpe C KaproM U pacTH-
TeJIbHOSIIHBIMU PhIGaMH, cTamu coctassttb 220-300 kr/ra B rof  6oJee.

Jo 2000 r. Bech KyHamakckuii paiioH YesnsOMHCKOH 00JacTH BbIpAIIUBas B
NOTIONHEHHE K YJIOBaM MeCTHOH pbiObl Bcero 200-250 T CUrOBBIX OfHOJIETHETO Ha-
ryja. B 2004-2010 rr. yJoBbl BEIpALMBAEMOH, IPUYEM IIPEUMYLIECTBEHHO KPYITHON
pbIOEL, cTabuabHO MpeBbiaoT 900-1200 ToHH.

DKOJIOTO-PbIO0X03STHCTBEHHBIH MOHUTOPHHT TPYIIBl JIECOCTENTHBIX 3BTPO(MHBIX
o3ep Kacaunckoro, KyHaiakckoro, KpacHoapmerickoro patioHoB Hensi6uHCKOH 006-
JIaCTH C TAYOMHAMH 2-3,5 M, Ha KOTOPBIX B TeYeHHe 5-6 JieT TIPOBOAUTCS MeJHopa-
TUBHOE PBIXJIEHHUE IOHHBIX OTJIOKEHUH B TIEPUOJ, OTKPHITOH BOJIBI, TIO3BOJISIET OTMETHUTD
cJenylollee:

* TOBapHas MPOAYKTUBHOCTb Pbl6-300MIaHKTO(AroB CTaOUIbHO YBEJIUYUBAETCS
B 2-3 pasa, a prib-3006eHTO(Garos — Ha 40-70%;

* ToTpebJieHHe KUCIOpoJa B MOAJEHOM peKMMe Ha MHUHEPATHU3aLMI0 OpraHu-
YeCKOTo BellleCTBa, CIIPOAYLMPOBAHHOTO 32 BereTallMOHHBIH MTEePUOJ, PE3KO 3aMelJsi-
eTCsl, UTO TI03BOJISIET MO3[[Hee BKJI0YaThb B paboTy adpalHoOHHYIO TEXHHKY (BMeCTO
Hayasna nekabps — B KOHIe eBpass);

* y poi6-0eHTO(baroB (Kapr, 30J0TOH M cepeOpsHBIA KapacH) Ucye3aeT 3arax U
MIPUBKYC 3aTXJOCTH, YTO CBOACTBEHHO JJISi HUX B €CTECTBEHHOM COCTOSTHMM WHTEH-
CUBHOTO 3apacTaHUs JHA O3€PHOW KOTJOBHHBI MSATKUMHM MakpoduTamu (3Jofes,
POTOJIUCTHUK, PHAECTH U JIp.);

* pBbIXJIEHWE IOHHBIX OTJOXeHHH 3BTPO(HBIX U THIEePIBTPODHBIX 03P 3aMOPHOTO
THUIA B COYETAHWHU C NIPUMEHEHHEM dKOHOMHYHOH a3pallMOHHOM TEXHUKH T03BOJISET
BMECTO OfIHOJIETHETO HaryJia BHEJIPSATb MHOTOJIETHUH HaryJ TOBapHOM PBIOBI, YTO CY-
IIECTBEHHO TOBBIIIAeT PeHTa0eJbHOCTb BCEX MEJHOPATUBHBIX MePOTPUSITHH.

B Kyprancko#t 061acTH 1MoJib30BaTeNH MaJbIX 03ep 3aMOPHOTO THMA (IJIOIA/bIO
150-300 ra), cornacHo HamuM peKomeHAauusIM [26; 30] Takxke TPOBOIASAT PHIXJIEHHE
JOHHBIX OTJOXKEHUH C 1eJbI0 TTOBBIIIEHUS UX OHMOJOrHYeCKON U prIO0TOBapHOH TPO-
OYKTUBHOCTH. B KadecTBe DBIXJMUTENLHOTO YCTPOHCTBA HCIIOJNB3YIOT TaKeJaxKHYIO
Ilelb C pa3mepom opHoro 3BeHa 10-12 ¢cm u obmed anuHo# 1enu 20-25 M. Llemb
KpernsT KarpoHOBBIMHU MOBOAKAMU K IBYM MOTOPHBIM JoAKam THra «KasaHka» 1 Ha
MaJIol CKOPOCTH TMapaJiieJbHBIMU rajicaMi 0OTATHBAIOT BCIO OTKPHITYIO 30HY 03epa.
PrixJieHHe NOHHBIX OTJIOXKEHUH MPOUCXOAUT Ha rnyouHy 15-20 cm, 4TO Takxke CIo-
cOOCTBYeT MHTEHCUBHOMY Pa3BUTHIO (DUTOMJIAHKTOHA, 300TJIAHKTOHA, 3006€HTOCA.
Temn pocTa KyJbTUBUPYEMBIX PBIO COOTBETCTBEHHO BO3PACTaET.

JanHas menropauus npocta u addexktuBHa. OHa HaleT MPUMeHEeHHe Ha BCEM
03epHOM (pOH[IE, UCTIONB3YEMOM [IJIS BBIPAIIUBAHUS TOBAPHOU PHIObI 10 MACTOUIIHOH
TEXHOJIOTUH B JIECOCTENTHOH M I0XKHOTaeXXHOH MPUPOIHBIX 30HaX 3aypanibd U 3a-
nagHou CubupH.

Ponb asparuu B 03epHOM pbIOOBOJCTBE M pbidoI0BCTBEe 3aypanbs. B coBpe-
MeHHBIH TIEPHOJ TIPU OpraHU3alK TIpOllecca BbIPAlMBAHHUS TOBAPHOHW PHIOBI B 03epax
3aMOPHOTO THITa TIepef] JIF0OBIM TI0JIb30BaTesieM 00BIYHO BO3HHUKAIOT [[BE MPOOJIEMBL:

* 3(ppekTUBHOE 0OecriedeHHe 3UMOBKH PHIObI TPY MHOTOJIETHEM HaryJie U Heflo-
MYIIEeHUH ee THOesH OT JeHULIUTa KUCTIOPOAia B TIOAJIeTHOM PeKHMe BOJLOeMa;

* OTIEPaTHBHBIN U TIOJHBIH OTJIOB BBIpAILleHHOH PBIOHI MO 3aBeplleHrH ee Harysa
B 03epe.
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Aron npobaemoirt Cubpei6HUUnpoekT, HepaBHO TpeobpasoBaHHBIN B ['ocpbIb-
1eHTp (r. TiomeHb), 3aHHMaeTcd ¢ Hadasa 1970-x rr. Mmes mpemoTBpalleHHs 3a-
MODHBIX SIBJIEHHH B 03epax 3aypasbs U 3anagHoi CHOUPH UMeeT AaBHIOW UCTOPUIO
[13], [14], [31], B HacTosIIee BpeMeHS CO3IaHBl S9KOHOMHUYHBIE TIOTOKOOOPa30BaTeH
U Typ60a’paTopu, MOIIHOCTh KOTOpbIX BMecTo 40-50 xBt (arperatel 70-X romos)
cocraBJisieT Bcero 1-3 kBT mpu oJHOBpeMEHHOM TIOBBILIIEHUH a3pUPYIONLIET0 dPdek-
Ta BOABI 03€p 3UMOM.

HoBble MeTombl 3MMOBKM M JIOBA BBIPAIIEHHOH PBIOBI C TPUMEHEHHWEM TYp-
60a3paTopoB MaJIOK MOIIHOCTH MOJOXKUTENBHO 3apeKOMeHI0BaMu cebsl U C yCIexom
MIPUMEHSIOTCS Ha OOJIBIIOM KOJHUYECTBE 03€p 3aMOPHOTO THMA BO BCEX aIMUHH-
CTpaTUBHBIX 00JacTsx 3aypasnbs v 3ananHor Cubupu [16]. Typboasparop mpuBoguT-
sl B IeHCTBHE 3JIeKTPOBUTATENIEM, TTUTAIOIMMCst OT JIDIT niu nepeBIKHON 2JIEKTPO-
CTaHIMU MOILIHOCTBIO 4-6 KBT. OH criocobeH B 3UMHHE MecCslpl 00eCTIeYuTh CO3aHne
30HBI B 30-100 ra c BBICOKOH KOHILIEHTpalMed KUCJIOpoJa B 0O3epe, AOCTaTOUHOH ISt
COXpaHeHHs! BCeH UMeIOIeHCs pbIObl U 3a01aroBpeMeHHO CKOHLEHTPUPOBAHHON B 3TOH
3oHe. J11g o3epa B 200-400 ra gocTaTOuHO BKJIIOYUTH B PabOTy ¢ Havyasa aekadps Mo
KOHeIl MapTa OfWH arperar, a nis Bogoema B 800-1300 ra tpebyercs aBa Typboaspa-
TOpa MOILHOCTBIO 0 3 KBT KaxK/bIi.

B npouiecce aspaunu BOABI 3UMOH CHHXKAeTCs KOHLEHTPAlM aMMOHUIHOTO a30Ta,
MOSIBJISIIOTCS HUTPUTHAS M HUTpaTHas (DOPMBI a30Ta C MaKCHUMYMOM TIepe[ pacrasie-
HUEM JIbla, CHUXKAeTCs KOHLIEHTPAlHs TOKCUYHBIX 178 PBIOBI COeTUHEHNH, YCUIUBA-
eTCs TIPOIIeCC HUTPU(MPUKALIMY, a TJIaBHOE — B 30He paboThl Typ6oaspaTopa B Teue-
HUe BCeH 3UMBI COMepIKaHue KHCI0pOofia B Bojie 03epa coctaBusier 6-10 Mr/am®, wiu
He menee 50-60% HOPMaJbHOTO HACHILIEHHMS, YTO BIIOJHE HOCTATOYHO IS JHOOBIX
pbl6 — 00BEKTOB TOBAPHOTO PBIOOBOACTBA.

O61mue prHAHCOBBIE 3aTpPaThl HA PabOTy OMHOTO arperata MOUIHOCTBIO 3 KBT C
nexabpst mo mapt coctaBasiorT 100-110 Tteic. pyOser, HO adekTrBHAsS padoTa aspa-
LMOHHOK TEXHUKH TI03BOJIIET KAUYECTBEHHO (TIOJHOCTBIO) OTJIOBUTH BHIPAIIEHHYIO
pbi6Y B MeXaHHW3MPOBaHHbIE JOBYIIKH [16], 1160 COXpaHUTb MOJIOAb, HE NOCTUTLIYIO
TOBApPHOW MaccChl PEIOBI, HA TIOCJENYIOMNH HATyJIbHBIA MTEPUOJ, UTO TIPH peaTn3alnu
yJIOBA BIIOCJEICTBUM MHOTOKDPATHO OKYMaeT 3aTpaThl Ha adpalyio pelGOTOBAPHOTO
BOZIOEMA.

BriBo bl

1. ITIpumeHsieMble 3KOJIOTO-PEIOOXO3SIUCTBEHHBIE MEJIMOPALMM Ha 03epaX 3aMop-
HOTO THMa 3aypajibs TMO3BOJSIOT PALMOHANBHO HCIOJB30BATh OGUOTIPOAYKLIHOHHBIH
MPOLIECC BOJOEMOB Ha (JOPMHUPOBAHHE TTHILEBOH PHIObI, YBEIUUHUBAS TIPHUPOCT TOBAP-
HOU mponykuuu B 10-15 pa3 u GoJiee MO CpaBHEHHUIO C TPAAUIMOHHBIM [TPOMBICJIOM
MECTHOH pBIOHL.

2. Macurabel METMOPAaTUBHOTO BO3JEUCTBHSI HA MECTHBIE BOJOEMEI C LIEJIBI0 KX
peabMJIMTALMK B TPOAYKTHBHBIE PBIOOTOBApHBIE XO3d9HCTBA (aKBaTOPHUH) CJIedyeT
MIaHUPOBATh B KaXKIOM cyObekTe Poccutickoit ®enepauyy B COOTBETCTBUH HAYYHO
060CHOBaHHBIMU TTPOTPAMMAMHU PA3BUTHS arpONPOMBILIIEHHOTO KOMILJIEKCA TeppH-
TOPHH U ee TIPOI0BOJBLCTBEHHOH 06e30MaCcHOCTH.
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YIK 597:639.3.04

IIPUMEHEHWE YCTAHOBOK 3AMKHYTOI'O BOTOCHAB)KEH! A
TS ®OPMUPOBAHNS MATOYHBIX CTAJZl CUTOBBIX PbIB
(HA IIPYMEPE TYTYHA)

APPLYING OF INSTALLATIONS OF THE CLOSED WATER SUPPLY
FOR RECEPTION OF COREGONID BROODSTOCKS
(ILLUSTRATED BY TUGUN)

AHHOTALIHA. H3yuena 603MONHOCML POPMUPOBAHUS MAMOUHLLX CMAO CUSOBLLX
poib (Coregonidae) 8 ycmarnosKax 3aMKHYMOo20 8000CHADNIEHUL HA NPUMEPE MOOCLbHO20
ob6vexma — myeyna (Coregonus tugun). Hccaedosarol pocm, passumue noiosoix xees,
neuenu u sabp.

SUMMARY. The opportunity of reception of Coregonid broodstocks in installations of
the closed water supply on the example of modeling object - tugun (Coregonus tugun) —
is studied. The data on length and weight growth, histological features of gonads, liver
and gills of a tugun are obtained during its stay in recirculation system.

K/IIOYEBBIE CJIOBA. Tyeyn, mamouroe cmado, YCmMaHo8Ka 3aMKHYMO20 YUKIA.
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CuroBble pbIOBl, KAK JOMUHAHTHl CYyOaPKTHUECKHUX BOLHBIX IKOCUCTEM, aflallTH-
POBAHBI K CYIIECTBOBAHHUIO B CPABHUTENBHO Y3KOM [HATa30He MMapameTpoB abHo-
THUeCKOH cpefibl. OCHOBHBIMH TIPUPOAHBIMU (DAKTOPAMH, JUMHUTHPYIOIIUMH HMX
YUCJIEHHOCTh B OacceitHe O6H, SBJASIOTCI 9KCTPeMasbHble KOJeOaHHUsT THIPOJIOTH-
YeCKOTO peXKhMma, MpoMep3aHue HePeCTUJIUI, 3UMHUH 3amop. DTH SBJEHHUS YCHU-
JIUBAIOTCSI M30MpaATeNbHON TPOMBICTIOBOM HAarpy3KOH W BO3PACTAIOLUIMM 3arpsi3He-



