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HPEANCJIOBHUE

B r. Kumnnes 14-15 Hosi0ps cocTosu1ach HayqHO-TIPaKTUUYECKass KOH(EPEHIIHS
«IIpecHoBOAgHas akBaKylIbTypa. AKTyallbHbIE BOIPOCHI M IYTU WX PELICHUS».
Meponpusatue Ob10 uHULKMHUpPOBAHO KiiyOOM YyuU€HBIX W CHEIUAIKCTOB MPH
MpeACTaBUTENbCTBE PoccoTpynuuuectBa B PecnyOnuke MongoBa U MPOBOJIUIIOCH
npu yyacTuu PecnyOnMKaHCKOTO HEHTpa MO HCCIEIOBAaHUIO BOIHBIX T'€HETUYECKUX
pecypcoB «AKBAI'EHPECYPC» - ¢unmana rocygapCTBEHHOTO MpPEIpUITHS
«PecnyOMKaHCKUIT LIEHTp MO BOCHPOM3BOACTBY U PAa3BEACHUIO >KUBOTHBIX»
(Pecnny6bnuka MonnoBa).

B pabote koHepeHIMM MPUHSUIM y4yacTHE MOJIJABCKUE akajgeMHKu bopuc
I'suna nu Mon Topxepar, Toproseiii npeacrasurens Poccun B Mongose Biaaucnas
Hapsaii, npencraButenb PoccorpynnuuectBa B MongoBe Muxaun [laBbiios,
COTPYIHUKM MUHHUCTEPCTBA CEIbCKOro Xo3siicTBa PM, BHIHBIE YYEHbIE U
CIICHUAIACTBl  BEAYIIMX HAYYHO-UCCIEAOBATEIbCKUX HWHCTUTYTOB, BY30B W
opranuzauuii Poccuiickoit ®eneparuu u Pecniyonuku Monnosa.

VY4eHble ¥ NPaKTUKA OTMETUIIM OOJBUIYIO0 3HAYMMOCTh KOH(EPEHLHH s
pacIMpeHnsl HAYYHBIX CBSI3€H M BHEIPEHHUs IOCIECIHUX HAYyYHBIX JOCTHIKEHUU B
npou3BoAcTBO. [lo uroram paboThl Qopyma OBLIM TOAMUCAHBI 5 JOTOBOPOB O
HAyYHO-WHHOBAI[MOHHOM COTPYJHHUYECTBE B 00JACTU aKBaKYJIbTYPhl U COXPaHEHMUSI
BOJHBIX TE€HETUYECKHUX PECypCOB B LEIIX OOECleueHusi MpoI0BOJLCTBEHHON
6e30macHOCTH 00euX CTpaH.

B pamkax kondepenun B Monnose 14 HosiOps npoxoauia paboTa BbI€3IHOM
cekuuu «lloBbimenne 3ddexTuBHOCTU WCIIOJIBb30BaHUs BOJHBIX PECYPCOB)»
koH(pepeHunn «MHTErpupoOBaHHbIE TEXHOJIOTMH aKBaKyJbTYphl B (EepMEpPCKUX
X035IMCTBAX» HAa KOTOPOM ObUIM pacCMOTPEHBbI OCHOBHBIE HANPABICHUS MOBBIIICHUS
3¢ (PEeKTUBHOCTU UCIOJIB30BAaHUSI BOJHBIX pecypcoB. llnenapHoe 3acenanue JaHHOM
kKoH(pepeHuu coctosiock B T. Mockee B ®I'BOY BO Poccuiickom
rocyJIapCTBEHHOM COIlMaJIbHOM yHUBepcuTeTe Ha 0a3e coBMmecTHol ¢ DOI'BHY
BHUUP xadeapsl 3K0I0T0-0MOIOTHYECKUX OCHOB aKBAKYJIbTYPHI.

B pabotre koHdepeHIMH NpUHAIM ydacThe 99 uenoBeK - MpeaCTaBUTENU
Benyluux oOpaszoBaTenbHbIX yupexaeHuit MockBel — ®I'OOY BO «MockoBckuit
rOCyJapCTBEHHbIA ~ HMHCTUTYT  MEXIYHAapOJIHBIX  OTHOWIEHWH (YHUBEpPCUTET)
MunucrepctBa HMHOCTpaHHbBIX Jen  Poccuiickoii  ®enepamun», OI'BOY BO
"Poccuiickuil roCylapCTBEHHBI arpapHblid  yHuBepcuteT - MCXA wuMeHn
K.A. TumupsizeBay, @OI'BOY BO MockoBckuil ToCyJapCTBEHHBIN YHUBEPCUTET
MUIIEBBIX TPOU3BOJACTB, JIMHUTPOBCKUI PBHIOOXO3SMCTBEHHBIN TEXHOJIOTHYECKHMA
nHctutyT PI'BOY BO «AcTpaxaHCKHMil TOCyJIapCTBEHHBIM TEXHOJOTHUYECKUN
YHUBEPCUTET» U 6 UCCIETOBATEIBCKUX YUPEXKACHUN U OpTaHU3AIUH.

B mporiecce AKTUBHOI'O Z1ajora IIPEACTABUTENEH HayKH,
podeCcCOPCKO-TIPENnoaaBaTeIbCKUX M CTYJEHYECKHMX  KoJUIeKTMBOB  BVY3oB
COCTOSJIOCh OOCYXJEHUE aKTyaJbHbIX BOINPOCOB MHTErpallMd aKBaKyJIbTyphl B
CEJIbCKOE XO3SIMCTBO M PEKPEALMOHHYIO JEATEIIbHOCTh, COBPEMEHHBIX METOAO0B
OLICHKM COCTOSIHMS  OKPY)KalOLIEed Cpeabl W ONPENENICHHUs  JOIyCTUMBIX
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OMOJIOTUYECKUX HATrPy30K Ha BOAOEM; CIIOCOOOB MOIYYEHUS PHIOHOW MPOIYKIIUU H
nyTel ONTUMU3ALMM JEATEIbHOCTH (HEPMEPCKUX XO3SIMCTB 3a CUET BHEIAPEHUS
MHTErpalliy TEXHOJOTUI BbIpAIlIMBaHUS PIOBI, d)KUBOTHBIX, IITUI], PACTEHUH.

[Ipoananu3upoBaHbl  CHOCOOBI M BO3MOXXHOCTH ~ B3aUMOJACUCTBUSL €
3apyOEeKHBIMA HMHCTUTYTAaMHW M OpraHU3alMsIMU MYyTEM MPOBEACHUS BbIC3IHBIX
CEeKI1IMi, BeOMHAPOB, MacTEP-KJIaCCOB.

[To pe3ynbpTaTaM 00CYXKI€HUS TOCTAHOBUIIU:

1. Cuurtarh UWHTErpalMi0 TEXHOJOTMM B aKBaKyJbType€ OJHUM U3
MEePCIIEKTUBHBIX HAMPABJICHUN PECypcOCOEpPEeKeHHs] W YBEIWYEHUS MPOMYKIIHH
CEIbCKOTO  XO3SIUCTBA:  PBHIOOBOJACTBA, JKMBOTHOBOJCTBA, MTHUIIEBOJACTBA M
PacTEHUEBOCTBA, a TaK Ke YKOHOMUYECKU I((HEKTUBHBIM B (OpME OCYIIECTBICHUS
PEKpEAIMOHHBIX YCIIYT: JIOOUTEIHCKON, CHOPTUBHOM, PEKPEAMOHHON pPHIOAJKH,
MOJBOJHOMN OXOTHI, 3KOTYPOB, TYpPME-TYPOB U Jp.

2. VYnaenateb oco0oe BHUMaHUE pa3pabOTKE METOJIOB U  TEXHOJOTH
MIPUPOIOOXPAHHON ESITEILHOCTH, B YACTHOCTH:

- OMOMHIVKAIINH,

- OYHCTKE CTOYHBIX BOJ| KUBOTHOBOJYECKHX KOMIIJIEKCOB M aHTPOIOTEHHBIX
arJoMeparnui;

- CO3JaHUI0 OE€30TXOAHBIX TMPOU3BOACTB C 3aMKHYTBIM  00OpPOTOM
OpraHUYECKUX BEIIECTB.

3. YuutbeiBasg OOJBIIOW HHTEPEC MOJOAEKU K DKOJOTUYECKUM Mpodiemam
TUIPOIKOCUCTEM, TEXHOJIOTMSM aKBakyjJabTypbl cneuranucram BHUWHWP nposectu
nyOnu4Hyo Jekiuto s ctyaeHToB PI'CY B pamkax ['oja sxosiorum.

4. TlpusHatp >ddexTuBHON (HOpMy NMPOBEIEHUS COBMECTHBIX KOH(pepeHIui
BHUUP u ®T'BOY BO PI'CY c¢ npuriameHneM HIUPOKOTO KpPyra pOCCHUUCKUX U
3apyOEKHBIX YUEHBIX — BEIYIIHUX CIICHIHUATUCTOB B 00JIaCTH aKBaKYJIbTYPhI, SKOJIOTHH
ruapocdepsl U Ap., B TOM UKCIe TyTEM MPOBEACHUS BbIC3AHBIX CEKIUI, BEOMHAPOB,
MacTep-KJIaccoB.



CEKLIUS
UHTETPUPOBAHHBIE TEXHOJIOTMM AKBAKYJILTYPBI B
®EPMEPCKHMX XO3SIIICTBAX

YK 639.3
MAJIBIE ®OPMBbI XO3IMCTBOBAHUS B PBIBOBO/ICTBE — 3AJIOT
IOO®EKTUBHOI'O UCITOJIb30OBAHUSA BOJHbIX 1 3EMEJIbBHBIX
PECYPCOB JJis1 NPOU3BOJACTBA ITPOAYKTOB IIMTAHUSA
CepBerHuk I'.E.
Ldedepanvroe cocydapecmeennoe 6100icemnoe HAYUHOK yupescoeHue
«Bcepoccutickuil HayuHo-UCc1e008ameNbCKUli UHCIMUMYm uppueayuoHH020
puibosoocmsay, E-mail: lena-vniir@mail.ru

SMALL BUSINESS ENTITIES IN FISH FARMING - A PLEDGE OF
EFFECTIVE USE OF WATER AND LAND RESOURCES FOR FOOD
Servetnik G.E.

Pezwome.  Paccmampusaromcs — manvle  Qopmbl  XO3AUCMBOBAHUA 8
pwvlbosoocmee. Vkazvieaemcs, umo 015 3¢hghekmusnoco pazeumusi pblOo0800CmMEa
mpebyemcs 20Cy0apCmeenHas noooepicka xo3aucme. JlanvHeluiee nO8vbluLeHUEe
00bEM068  NpoU3600CMEa  pblObl  3aBUCUM  OM  CLONCUBUIUXCA — COYUATILHO-
IKOHOMUYECKUX YCI08ULL 8 CMPAHe, 8CE NPOOOIHCAIOUWE20CS CUCTNEMHO20 MUPOBO2O
KpU3UCa u Kax ciedcmeaue CHUdCenue NoKynamenbHol cnocoOHOCMU HACENeHUsl.

Knrwouesvie cnosa: cenvckoxossiicmeenHoe pulO0BOOCMBO, Manvle ¢Hopmbl
X035UCMBOBAHUSL, 20CYOAPCMBEEHHASL NOOOEPHCKA

Summary. Consider the small forms of management in aquaculture. Is pointed
out that government support of farms is required for efficient fish farming
development. Further increase in fish production volume depends on the prevailing
social and economic conditions in the country, all the ongoing global crisis and
systemic as a consequence of declining purchasing power of the population.

Keywords: agricultural fish farming, small forms of economic management,
the state support

I[To cocrosauio Ha 1 sauBaps 2016 roma B Poccuiickoit ®eneparuu
3aperucTpupoBaHo Oosiee 215 ThIC. KPECThIHCKUX ((PEepMEpPCKUX) XO3SIMCTB U
WHJIUBUIYAJIBHBIX MPEANPUSITHH, OCYIIECTBISIONINX CBOIO AEATEIbHOCTh B CEJILCKOM
XO3SIMCTBE.

Hlons  depMmepckux  X034WCTB B o0meM  o0BEME  MPOM3BOJICTBA
CEJIbCKOXO3SIMCTBEHHOM NPOAYKIMM YyBennumBaerca W 1o wuroram 2015 ropa
coctasmiia 10,8%.

["'oBOpst 0 CENBbCKOXO35IUCTBEHHOM PHIOOBOJICTBE MOKHO OTMETHUTh, UTO B CHITY
cnenu@UKd MPOU3BOJICTBA ATy MOJOTPACTb >KMBOTHOBOJCTBA C OOJBIIEH J101ei
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BEPOSITHOCTH MOXKHO OTHECTH K MaibiM (opMaM XO3SHCTBOBAHMS, HCKIIOYas,
0€3yCIIOBHO, KPYIHbIE KOMITAHUH.

["ocynapcTBeHHOM nporpamMmoit «Pa3Butue pri00X03MCTBEHHOTO KOMILIEKCa
n «OtpacneBoii mporpammoi», «Pa3BuTue TOBAapHOW aKBaKyJbTYpPhl (TOBapHOTO
peiooBojicTBa) Ha 2015 — 2020 roasr B Poccutickoit denepanumny npeayCcMOTPEHHbBIN
00bEM Ipon3BojicTBa prIOHOM MTpoaykIiuu B 2020 1. — 315 ThIC.T. , T.€. O0JIee ueM B 2
paza no cpaBHeHuto ¢ nokazaressiMu 2015 r. (153 TeiC T., ykaxeM, 4TO B MOCIETHUE
2 roJla OTMEYaeTcss HEKOTOpasi CTarHaluusi U JaXe OTCTAaBaHUE B IMPOU3BOJACTBE
TOBapHOU prIObI, Tak B 2014 romy 66110 BeIparieHo moutu 160 TeiC. T.).

Kak HeoJTHOKpaTHO OTMEUaIoCh paHee, Hapsay C MPOU3BOJCTBOM MPOIYKIINU
CEJIbCKOXO3SIICTBEHHOTO  PHIOOBOJICTBA,  MHOTHME  PHIOOBOJHBIE  XO3SHCTBA
3aHUMAIOTCA BBIpAIIMBAaHUEM 3€pHOOOOOBBIX KYJIBTYp, COH, TIOJICOJTHEYHHUKA,
caxapHOUM CBEKJIbI, 0OaX4eBBIX M KOPMOBBIX KYJIBTYp, @ TaKKe MPOU3BOJICTBO MscCa
KPC, MPC u cBuHEH, pa3IM4HBIX BUIOB NTHUI, Pa3BEICHUEM Jomaaci. XOpoIIne
pe3yJbTaThl KOMIUJIEKCHOTO HCIIOJIb30BaHUSI BOJIHBIX W 3€MEJbHBIX PECYpPCOB
MOJTy4Y€Hbl BO MHOTHX XO035MCTBAX I0’)KHOTO PETHOHA CTPaHbI, HA CeBEpe, HAIPUMED, B
CI'VII «Pp16x03 ITuxToBKay [5,6].

Omnako 07 TOPOAYKIMS (QepMEepcKuX XO35SUCTB B oO0meM o0béme
MPOU3BOJICTBA, KAK Mbl OTMEUaIN HECKOJIBKO BBIIIE, OCTAETCSl HE3HAUUTeIbHOU. Taxk,
yVACNBbHBI BEC MPOAYKIIMU KpecThIHCKUX ((pepmepckux) xo3aictB (KOX) wu
uHauBUyabHBIX TpennpuauMareneit (MI1) B obmiem o0béMe cocTaBiseT TUIIb
10,2% [7]. Tlpuuém gons TPOAYKUMH pacTEHUEBOJACTBA paBHO 78,5%,
KUBOTHOBOJICTBA, COOTBETCTBEHHO — 21,5%. B cTpykType mNpou3BOACTBa
CEJIbCKOXO3SIUCTBEHHON MPOAYKIIMH IO  KaTeropusiM  XO34UCTB  (hepMepckue
X03sUCTBa MpOU3BOIAT: 24,8 3epHa U 3epHOO0000BBIX KyiIbTyp; 10,1 caxapHoii
CBEKIBI, 29,3 ceMsH mojconHeyHuka; 6,8 kaprodemns; 14,1 osomeit; 3,5 ckora u
nTuiel Ha yoou; 4,8 momoka; 0,8 sui; 26,5 mepctu (% oT obmiero oO0béma
npou3BojictBa 3a 2013 r.); okosio 20% prIOkI (OlIEHKA aBTOPA).

CTonb CKpOMHBIE PE3yJbTaThl XO3SHCTBEHHOW EATEIBLHOCTH (HEPMEPCKUX
XO34MCTB CBSI3aHbI, MPEXKJIEC BCEr0, HECMOTPS HA TOCYJAPCTBEHHYIO MOIIEPKKY, C
TPYIHOCTSIMUA OPTaHU3AIIMOHHOTO, TPABOBOTO M (PMHAHCOBOTO TIOPSI/IKA.

Tem He MeHee, pa3BUTHIO  CEIBCKOXO3SHWCTBEHHOTO  PHIOOBOICTBA
CIIOCOOCTBOBAJIO MPUHSITHE PsJIa 3aKOHOAATEIbHBIX aKTOB, OCHOBHBIE U3 HUX:

- ITocranoBnenue IlpaButensctBa PO ot 31 okta0ps 1999 roma Ne 12 01 «O
Pa3BUTHUM TOBApHOrO pbhIOOBOACTBA M  PBHIOOJIOBCTBA, OCYHIECTBISIEMOTIO BO
BHYTPEHHUX BoAgoEMax Poccurickon denepanumny;

- IIpunstue denepanpbHoro 3akoHa «O0 akBakyibType (phIOOBOJCTBE) U O
BHECEHUU JIOTIOJHEHUW B OTAEJIbHBIE 3aKOHOJATEIbHBIE aKThl PoOCCUICKO
denepanumy, JEMCTBUE KOTOPOro BCTynuio B cuity ¢ 1 suBapsa 2014 r.;

- Bxirouenue akBakynbTypsl B 2007 r. B HallMOHAJBHBIN NpoekT «Pa3zButHe
AIIK» no HampaBiieHHIO «YCKOPEHHOE pa3BUTHE KUBOTHOBOJCTBA», COTJIACHO
KOTOPOMY OKa3bIBacTCs (UHAHCOBas TMOJJEpkKa (cyOcuauy) Ha pa3BUTHE
pPBIOOBO/ICTBA.
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MepornpusiTust o MOAIEPKKEe HAUMHAIOIMX (epMEpPOB U PA3BUTHIO CEMEHBIX
KUBOTHOBOJIUECKUX (epM peanusyroTcss B paMmkax mnoamnporpammbl «llomaepikka
Manbix GopM x03sicTBOBaHUS» ['oCyIapcTBEHHON MPOTpaMMbl pa3BUTHS CEITLCKOIO
XO035MCTBA U PETYJIUPOBAHUS PHIHKOB CEJIBCKOXO3SIMCTBEHHON MPOAYKLUHU, CHIPbS U
nponoBoibcTBUs Ha 2013 — 2020 roapl, yTBEpKAEHHOM MOCTAaHOBICHUEM
IIpaButensctBa PO ot 14 utons 2012 r. Ne 717 [4].

WurtepecHsiii onbiT ycnemHo padotel KOX nHapabotan B AcTpaxaHCKOH
obnactu. B accoumanuio «Actpaxanbpbeioxo3» BxomsaT 15 K®OX, uro cocrasiser
28,8% ot obmero cocraBa. Ha momio depmepoB mpuxoautcss 1230 T pwIOHOM
npoayKiud, T.e. 16,8% o6mero o6béMa mpoAyKITUU MPEANPUITHNA acconuanuu. Taxk,
K®X «Yucteie npyas», «bAM», «Ham oropom» - paboTaroT 1O MPUHIUITY
ppIOOCEBOOOOPOTA: JBa Tojia BBIPALIMBAIOT Ha Mpyay pbl0y B TPaguIMOHHOM
MOJIUKYJIbTYpE (KapIl, paCTUTEIILHOSIHBIE PHIObI), /1ajiee BRIBOJAT NPy HA JIETOBAHHUE
C BbIpalrBaHueM 0axueBbIX KynbTyp U ssuMeHs. B OO0 «Hanexna - 2» Ha npynaax
COBMECTHO C pbIOOH BBIpaIIUBAIOT ryceit [8].

B CraBponoJyibckoM Kpae pBIOOBOACTBOM 3aHUMAarOTCs 75
CenbCKOX03sicTBEeHHbIX opranu3anuii, 40 KOX u 90 UII. bnaromaps coBmenieHnto
TOBAapHOro PHIOOBOJICTBA C CEIbCKOXO3WCTBEHHBIM MPOU3BOJICTBOM, B XO035HCTBAX,
MPUMEHSIOIINUX METOJbl WHTEHCU(UKAIMU TPOU3BOJCTBA pbIObI (MOJHMKYJIBTYpA,
KOPMJIEHME), a TakXke 3a CYET OKa3aHUsl TOCYJAapCTBEHHON TMOAACPKKH —
JOCTUTAIOTCS BBICOKKE MMOKA3aTeNId MPOAYKTUBHOCTH [2].

B Ilen3eHckoit 00acTH CeNbCKOXO035MCTBEHHOE PIOOBOJICTBO Pa3BUBAETCS HA
6a3ze manbix Gopm xozsiictBoBaHusa: 110 KOX u UII, 40 cenbCcKOX03SMCTBEHHBIX
HOTPEOUTENBCKUX KOONEpaTuBOB U pasnuyHblx «OO00». OO0BEM Npou3BOACTBA
TOBapHOU pbIObI cocTaBiseT 0kojao 1500 T, B mepcreKTUBE HAMEUEHO YBEITUUYEHHUE J10
4 Tpic. T. HamOonpluii MPOIEHT KyJIbTUBUPYEMOW M BBUIABIMBAEMON PBIOBI
COCTaBIISIOT: (hOpETb, COM, OCETPOBBIE, IIIyKa, JTHHb, OKYyHb, IIJIOTBA, @ TAK)KE PaKH.

Pacmupsiercss 4MCIO  KOMIUIEKCHBIX  XO3SMCTB, KOTOPbIE COBMECTHO
BBIPALIMBAIOT PBHIOY M BOJOIUIABAIONIYIO MTHILY, OBEI, JOMIAACH, 3aHHUMAIOTCS
M4esI0BoICTBOM [1].

Kak MBI HEOTHOKpPATHO OTMEUYAIH PA3BUTHE PHIOOBOJCTBA BO3MOKHO TOJBKO
IIpHU rocynapcTBeHHor noanuepxke. Tak, B [IepMmckom kpae rnmaBa KOX B.A. JIyHes B
2014 r. monmyuumn rpaHT B pasmepe 1,5 muH. py0. Ha pa3BUTHE MNPYAOBOTO
priOoBoACTBA. [lTaHupyeTcs BrIpalliuBaHue MOJIOIU KapIia U TOBApHOM phIOHI [4].

B CapartoBckoii o0nacTi MHAMBHUAYAIbHBINA NpeanpuHuMaTeab — riaaBa KOX
JI.B. lllmak Beiurpan rpant B cymme 1443 Thic. py0. Ha pa3BUTHE CBOETO XO3SICTBA.
BripamuBaeT u peaiMzyer TOBapHYIO pbIOy — KapIl, amyp, IIyKa, COM, TOJCTOJIOOUK,
a Taxke peidonocanouynsii Mmatepuan. C 2015 r. HayaTo BhIpalllUBaHUE TOBAPHOIO
ocerpa B Y3B [4].

B OpnoBckoit 06macTy MHAMBUAYaANbHBIN NpeanpuHuMmarens — riaBa KOX
ILLA. FOmkKoB Hayan peaqu3aluil0 NPOEKTa MO CTPOUTENBCTBY M JKCILTyaTalMH
caakoBo quHuM Ha [lymkapckom npyay. st storo tpedoBanock 1,4 muH. py6., B
T.4. TpaHT Ha co3nanue u pazputne KOX — 1,196 man. py6. B 2014 r. Beipamero 30
T pbIOBI B mIpyay, 110 Thic. IIT. MaIbKOB B cajkax, BbIpydka cocraBuia 1,879 muH.
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py6. B 2015 r. Beipamieno 6osee 5 T ppiobl. Hauamuch paboTel mo GopMUPOBaHUIO B
caJiIkaX MaTOYHOI'O CTaJia OCETPOBBIX PhIO [4].

Takum 00pa3om ISl YBEIMYECHUS JaJbHEUIINX 00bEMOB MPOU3BOJICTBA PHIOBI
TpeOyeTcsi TocyAapCTBEHHas mojiepxkka. JlocTUrHyThie OO0BEMBI MPOW3BOCTBA
pBIOBI OOYCJIOBJIEHBI COLMATBHO-2KOHOMUYECKUMHU YCIOBUSAMH, CIOKHBIITUMUCS B
Hallle CTpaHe, CKa3bIBAeTCs TaKXKE 3aTSHYBIIMHCS KpHU3UC W KaK pe3ysibTaT
CHIDKEHHE MOKYyMNaTeIbHON CITIOCOOHOCTH HACEICHUSI.
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YK 639.517
NCIHOJBb30BAHUE MAJIBIX BOJOEMOB /J1JIs1 BBIPALILIUBAHU I
PEYHBIX PAKOB B POCCUMCKHX ®EPMEPCKHX XO3SIMCTBAX
Auexkcanaposa E.H., beaskosa B.U.
DedepanvHoe 2ocyoapcmeennoe 0i00xcemnoe HayuHoe yupedcoenue Beepoccuiickuii
HAYYHO-UCCIe008amMeNbCKULl UHCIUMYM UppueayuoHuo2o pvloosoocme (BHUUP).
DedepanvHoe azenmcmeo Hayunwvlx opeanuzayuil: e--alexandrova@mail.ru

THE USE OF SMALL WATER BODIES FOR CULTIVATION OF
CRAYFISH IN RUSSIAN FARMS
Alexandrova E.N., Belyakova V.I.

Pegpepam. Buipawusanue 6 HeOOMbUIUX 6000eMAX ABMOXMOHHBIX PEUHbIX
pakos nodcemetlicmea Astacinae modcem cmamev UCHMOYHUKOM OONOJHUMENbHOU
YeHHOU nuuiesou npoOyKyuu U npudbLiu gepmepckum xozsaucmeam. B nacmoswem
CO0OWeHUU NPUBEOeHbl: XAPAKMEPUCMUKU NPUSOOHBIX OJisl JMUX yeeli 6000eMO08;
OCHOGHblEe ~NYMU  YNPAGIeHUus NACMOUWYHbLIM — PAKOBOOCMEOM,  UHGOpMayusl,
3HAKOMCMBO C KOMOPOU NO360IUM  HAYUHAIOWUM PAKOBOOAM O0OOCHOBAHHO
NPUHUMAMNb XO3AUCTNEEHHBIE PEULeHUSL.

Knroueswvie cnoesa: paunvie 600oemvbl, nacmouwHoe 8blpaujueanue, poCCUticKue
peunvle paku noocemetlicmea Astacinae

Summary. Cultivation of native-born crayfish of subfamily Astacinae in small
water bodies can become a source of additional valuable food products and revenue
for farms. In the present report are given: the characteristics of reservoirs suitable
for these purposes, the basic methods of pasturable crayfish cultivation management,
information, acquaintance with which allow crayfish-breeder to make reasonable
business decisions.

Key word: water bodies of crayfish, pasturable cultivation, native-born
crayfish of subfamily Astacinae

HaruBHble peunbie paku BojgoeMoB 3anaaHoil EBponbl u Poccun oTHOCATCS K
eBporeiickomy TmojacemeiicTBy Astacinae Latreille, 1802 (mamee mno Tekcty
«actanubb»). CormacHo oneHkam DAO (CrokrosnbMm, 1984) momynsmuu 3TUX
PEUHBIX PAKOB OTHECEHbl K UYHCIY LEHHBIX MNPOJOBOJIBCTBEHHBIX PECYPCOB
MPECHOBOAHBIX BOmOeMOB. Jlo cepenuubl 20-0ro BEKa acTalWHBI SBJISIIUCH
00BbEKTaMH PAYHOTO TMPOMBICIIA; M3 HUX HM3rOTaBIMBAIMA MOJIB3YIOIIUECS CIIPOCOM
pa3HOOOpa3HbIe JIETUKATECHBIE W JHETHYCCKHE TacTPOHOMHYECKHE TMPOMYKTHI.
Haubonpield monmyJsipHOCTBIO B 3TOM KAaue€CTBE MOJIB3YETCA IMIMPOKOMANBIN pak
(Astacus astacus L.), pacnpoctpanenHsiii B BojoeMax CeBepHoil EBpormbl, cTpaHax
bantun u Ceepo-3anana Poccuu. B pecny6nukax ObiBumiero CCCP Takux, kak
PC®CP, YCCP, KCCP, no6biBaiu acTtalyH MOHTO-KACIIMMCKOTO MPOUCXOXKIACHUS,
HamOoJiee IIEHHBIMU M3 KOTOPBIX CUMTAIOTCS JJIMHHOMANbIM pak (Pontastacus

leptodactylus (Esch.)) u kybanckmii pax (P.cubanicus (Bir. et Win.)). Ilocnue
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OTteuecTBEHHOM BOWHBI M3-3a MAaJEHUS 3al1aCOB POCCUICKHUX ACTAI[MH MOCTABIIMKAMU
AOTOW NPOAYKIMH Ha PBIHKA EBponbl U coBpeMeHHoOW Poccum cranm Typuus,
Kazaxcrtan u ap. ctpansl CHI'. PazBuTue pakoBOJCTBA - WJIM aCTALMKYJIBTYpPhI - KaK
ATy TMOJOTpacib akBaKyJbTypbl Ha3bIBAlOT B 3amajaHoil EBpore, mokaszano, 4To
acTalluHbl MOTYT OBITh OOBEKTAMU pa3BeACHHUS Il TPOU3BOJICTBA 3aBOJCKOIO
PAKOIIOCAaOYHOI0 MaTepualia B LEISAX BOCCTAHOBJIEHMS 3allaCcOB U BBIPAILIMBAHUS B
XO34MCTBAX JUIsl TIOJYYEHHsS TUINEBOM NpoayKuuu. B HacrosiieM cooOIieHun
PACCMOTPEHBI BOMPOCHI, MPEACTABISIONIME WHTEPEC IJIsi POCCUUCKUX (hepMepos,
KOTOPBIE UMEIOT BO3MOXKHOCTh M KEJIAHWE 3aHSTHCS PAKOBOJCTBOM. lIpuBeneHHbIC
PEKOMEHIAIIMY OCHOBAHBI Ha HAOMIOACHUSIX 3a DKCIUTyaTallueld PayHBIX TOMYJISIIHMA
MaJbiX BoJoeMOB TBepckoi u IIckoBckoil 00iacTeil, ¥ MOTYT OBITh MCIIOJIH30BAHBI
NNpyU  OpPraHu3alldd  JIOMOJIHUTEJIBHOTO  MPOM3BOJICTBA  IIEHHOW  TOBApHOU
PAKOMPOAYKIIMK B HEOOJIBIIIMX MHOTOOTPACIIEBBIX X035HCTBAX.

Peunbie paku - okcuuibHbie OCHTOCHBIC KMBOTHBIE C IIMPOKUM CIIEKTPOM
MUTAaHUS, BKJIIOYAOIIMM OPTraHU3Mbl PACTUTEIBHOTO U KMBOTHOT'O MPOUCXOXKACHUS,
a Takxke JAeTpuT. PocT Tema pakoB NPOMCXOAUT B IEPUOJ CMEHBI HapY>KHBIX
MMOKPOBOB, T.H. JIMHEK, COMPOBOXIAIOIIMXCA YaCTUYHOM TOTEpErd KajblHS U3
OpraHu3Ma, BOCIOJIHEHHE 3aMacOB KOTOPOTO MPOWUCXOIUT MNPU TMOEJAaHUU pPaKaMU
M3BECTKOBOIIOOMBOM  pAacTUTENBHOCTH. B mepuoa JNMHEK pakd HE MOTYT
MPOTUBOCTOSITh HAMAJCHUSIM CO CTOPOHBI XMIIHBIX W PSa MUPHBIX PbIO, BOJAHBIX
KUBOTHBIX M TITHI, HO TakK)Xe CTaHOBATCA M 0Ooyiee BOCIPUUMYHMBBIMU K
3a00J1€BaHUSIM OaKTepHuabHOTO, MHKOJIOTHYECKOTO u apa3uTapHOTO
MPOUCXOKICHUS. Ilocnennee 00CTOSITEIIECTBO 00BACHSET YCIIEITHOCTh
CYIIIECTBOBAHME aCTallMH B BOJHOM Cpejie ¢ MaJIbIM COJICP)KaHHEM OPTaHUKH U CJ1a0o
pPa3BUTONM MHUKpOOMOTOM. YacTh KWU3HM OTH J>KMBOTHBIC IMPOBOMAAT, YKPBHIBIINCH B
yOeKuIIa, KOTOPhIe OHU BBIKAITBIBAIOT CAMH MJIM HAXOJAT Ha JHE BOJ0eMOB. B HOopax
paKy NEPEKUBAIOT 3UMHUN MEPUO/I, CIACAIOTCS OT MHOTOYMCIIEHHBIX OMACHOCTEN BO
BpeMsl JIMHEK, CAMKH YKPBIBAIOTCS B NEPUOJ BBbIHAIIMBAHWS WKPbl M JIMYMHOK.
ObecneyeHHOCTh yOexumamMu SBIISIETCS CYIIECTBEHHBIM dakTopom,
CIIOCOOCTBYIOIIMM BBDKMBAHMIO aCTAllUH W TOBBIIIEHUIO YHCJIEHHOCTH UX
nonyJysiuid. buonornyeckuMu 0COOEHHOCTSMHM POCCUHCKUX acTalldH, JIEJIal0IIUMU
MPUBJIEKATEIbHBIM KX KYJIbTUBUPOBAHUE, SBISIETCA WCHOJB30BAHHE MWMH HE
JTUMUTHPOBAHHBIX BUJIOB €CTECTBCHHOW MHWIMU (PAacCTUTEIHLHOCTh, OCHTOCHBIC
OpraHu3MBbl, JETPHUT), a TaKKe CHOCOOHOCTh (OPMHUPOBATH IUIOTHHIC MOCEJICHHUS B
HEOOJIBIINX, MAJIO IPUTOHBIX JIJIs1 phIOOBOJICTBA BojoeMax. K OCHOBHBIM pecypcam
(hepMepCcKOTo PaKOBOJICTBA OTHOCSTCS:

-€CTECTBEHHBIE BOJIOEMBI, IPUTOJHBIC JIJIA )KU3HU PEYHBIX PAKOB, a TAKKE

3eMeJIbHbIE IUIOIIAU, KOTOPhIE MOTYT OBITh BBIJICJICHBI B XO3SMCTBE IS
CTPOUTENHCTBA HEOOBIIINX PAYHBIX MPYIUKOB,;

—HMCTOYHUKHM BOJBI XOPOLIEr0 KayeCTBa TAKHE, KAaK: 03€pa, PEKH, KaHaJbl, a
TAK)K€ KJIFOUEBBIC U TITYOMHHBIC TTOA3EMHBIC BOJIBI;

-IIPOU3BOAUTEIN PEUYHBIX PAKOB, KOTOPBIX WMJIA OTJIABIMBAIOT B €CTECTBEHHBIX
BOJIOEMAX WJIM MOKYHAKOT.
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B cpemnenn mnosnoce Poccum npuromHesle sl pakOBOJCTBA  BOJOEMBI
MPUYPOYEHBI K PEYHBIM CHCTEMaM, PACMOJIOKEHHBIM B HE 3a00JI0OUEHHOMN JIECUCTOM
MECTHOCTH, HE 3aTPOHYTOM HWHTEHCHUBHBIM  XO3AMCTBEHHBIM  BO3ICHCTBHUEM.
Xapakrepuctuku BonoemoB CeBepo-3anana u EBponelickoi yactu PO, mpuroaHsix
IUIsl OPTaHU3alMi PAKOBOJCTBA MOJ XO3SMCTBEHHBIM YIPAaBJIECHUEM, COJIEPHKATCA B
tabnuie 1. BHemHMil BUI BOJOEMOB, KOTOpPbIE MOTYT OBITh HMCHOJB30BAaHbI JIJIS
BBIPAIIIMBAHUS PAKOB MIPU XO35IMCTBEHHOM YIIPABICHUH, TOKa3aH HA PUCYHKE.

Tabmuma 1 - HekoTopple XapaKTEepUCTUKU BOJOEMOB JIECHOW 30HBI €BPOICHCKON

qacTHu POCCI/II/I, IIPHUTI'OAHBIX OJISI PaAKOBOJIACTBA

IMuaporpadudeckue 0cOOEHHOCTH pavyHBbIX BOJOEMOB
Poccuu:

Pak mupokonaneii
(ceBepo-3aman)

Pax gnuaHOnANBIN
(eBporieiickas 4acTh)

XapaKTepUCTUKH, BaXKHBIE
JUISL PAKOXO03SIMCTBEHHOT O
HCITOJIb30BAHUS
(oOmue A ABYX BUIOB)

-KOTJIOBUHHBIE 03€pa C
KaMEHHUCTHIMU I'PyHTaMH,
HEPOBHOW JIOHHOU
MIOBEPXHO-CTBIO; JINTOPAIIh
U CyOIUTOPAJIb BHIPAXKCHBI;
-03€pHbIE IPOTOKH,
peUHbIE IPUTOKH

-pEeKH C 3aJTMBaMH,
PYCIOBBIMH 03€PaMH 1
3anpyamu;
-BOJIOXPAHMJIUIIA B pyciiax
OOJIBIINX PEK;

HE TJIyOOKHE BOJOEMBI C
TJIMHHACTO-TIECUaHBIMH
IPYHTaMH C 3aHJICHUEM.

Boodoem: mumanue BogaMu XOpoOIIETO
Ka4yecTBa M3 03€p U JIp. HCTOYHUKOB.
Hannane 6MOTOMOB U1 ®KU3HU PAKOB,
3aHUMAaOIKUX He MeHee 25% o01ei
ILJIOIIAAU BOAOEMA.
JIpeBeCHO-KyCTapHUKOBOE OOpacTaHHe
Oeperos.

MaJibIC PCKU, KaHAJIbl

BOJIOEMBI-HAKOIIUTEIN U
KaHaJbl B CHCTEMax
BOJIOXO3SIMCTBEHHOTO
Ha3HAYCHHUS

bauszkoe pacnonosicenue DaKOGOaHbZX
y4acmKoe U uX U30JIMPOBAHHOCTH OT
3arpsA3HCHHLIX CTOKOB U
IMPOHUKHOBCHUS XUIITHUKOB

«MOJIOJBIE» TPABUI-
HbIE KapbepPbl

-«MOJIO/IbIE) TIECYAHBIE U
TOp(SHBIE KaphEPhI

[Intanue KkapbepoB YUCTHIMU
OJ36MHBIMHU BOJIAMU

Pucynox 1 - I[Ipurogseie 115 pakoBOJICTBAa BOJOEMBI JIECHOU 30HBI EBponeiickoit
yactu Poccun (TBepckast o6macte). A -o03epo Jloaroe; b —cxema paunoro 6uortorna B
TuTOpabHOM 30HE 03epa. B — peka Ilyiira: K - kopmoBoit 6uoron paka, H-
MECTOIIOJI0KEHHUE pauHbIX HOP; [ - cxema mosioxenus p. [1yiru - BogocOpocHOTO
MIPUTOKA PEKU MCTBI - B ICTOPUYECKOI BBIIIHEBOIONKOM CyA0X0IHOU cucTeme: 1-

03€pO-UCTOK; 2a, 2- TPOJYKTUBHBIN U MAJONPOIYKTUBHBIN (IIO YNCIEHHOCTH PAKOB)
yuacTtku peku Ilyiru; 3 pexa Mcra
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PaunpiMu  OWoTomamMu B BOJOeMax  SBISAIOTCS:  3apoCid  BOJHOU
PACTUTENBHOCTU, TAE€ PAKU KOPMSTCSA, a TaKXKe YIIyOJeHHble, HO HE 3aCTOWHBbIE
Y4YaCTKH, MOJIXOISIIKUE AJIS PhIThsl HOP U 3MMOBKHM pakoB. B pekax »To kpyThie Oepera
OMYTOB, B O3€pax- JIOHHbIE BHAaJWHbBI, TPYHTOBBIE TPAJbI, JUTOpPATIbHBIE CKOCHI (Ha
pucynke: A: b; B-K, H).

Bopanast cpena B pauyHbIX BOJAOEMBI XapaKTepU3YIOTCS:

-BBICOKOW KOHIIEHTpaIlUe pacTBOpPEeHHOTO Kuciopoaa (s ozep ~100%, mis
HeOobmuX pek >70% HachIeHUs);

-HeUTpanbHO-1Ie0YHON peakuueit (pH >7,0); AO0CTaTOYHBIM KOJIMYECTBOM
PacTBOPEHHOTO KaibIus (>16-20 Mr/m),

-OJIUTOCAIPOOHOCTHIO TI0 YPOBHIO PACTBOPEHHOW OpPraHWKHU (IIepMaHTaHaTHas
okucisieMocTs <10 mrO/mn),

-OTCYTCTBUEM 3arps3HAIONIMX BEIIECTB, KOTOPHIE MOTYT MOIMA/IaTh B BOJOEM CO
CTOKAaMH C arpOKYJIbTYPHBIX ILIOIIA/ICH;

-YCTOMUYHUBOCTBIO  TEMIIEPATypHOTO  pPEXHUMa, 3HAYEHUS  KOTOPOro B
BETeTAIMOHHBIA MEPUOJT KoJieOatoTes ot 15 10 230C, a B 3UMHUN — HE OMyCKalOTCs
ke 4°C.

O6mue cBeAeHUs O KadyecTBE BOJAbI, KOTOpPbIE CIEAYET Y4YUTHIBATH IPHU
1o100pe eCTeCTBEHHBIX BOJOEMOB JJIsl PAKOBOJICTBA JJaHbI B TA0IUIE 2.

Tabmuma 2 - XapakrepucThKa TNPUPOAHBIX BOJ B ECTECTBEHHBIX BOJOEMax,
MPUTOJHBIX Ui BBIPAIMBAHMS PEYHBIX PAKOB (JIeco-TaekHasl 30Ha EBpomnenckoii
yactu Poccun)

[Tokazarenu Envnaunnet TpeOGoBanwms pakoB
HU3MEPEHUS [ITupoxonanblit [lonTHYHBIE pakn

Coneprxkanue KaiabIus MT / T
-ONTHMAJIBHO 40-60 60-100
-JIOITYCTHUMO 18-40, >60 18-40, >100
Kenezo obmiee
-OIITUMAIBHO <0,5 <0,5
-IOITyCTUMO <1,0 <1,0
Cynbbar-uon <10 <10
XJI0pUA-UOH To xe TOXE
AMMOHUI-UOH
-JIOITYCTHUMO <0,06 <0,1
Hutpar-non
-JIOITYCTHUMO <0,03 TO XK€
IlepmanranaTHas mrO / i
OKHCJIIEMOCTb
-OIITUMAJIbLHO <75 <10
OO01as YHuCIEHHOCTh MJTH.KJI /M <0,05 <1
MHUKPOOPTaHHU3MOB
-IPUCYTCTBUE B BOJIOEME pe3ynbTar OTpUIATEIbHBIH
Aphanomyces astaci — OHOMIPOOEI
BO30YIUTEINS YyMBI ACTAIMH
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Bomoembl, oTMedueHHBIC ISl TACTOMIIHOTO BHIPAIMBAHUS aCTAIlUH, TOJKHBI
OBITh TPOTECTHPOBAHBI HA BO3MOXHOE NpUCYTCTBHE B HuUX Aphanomyces astaci
Schikora- oomurnera (j0kHOrO rpHba), BO3OYAMTEIS SMHU300THH YyMBI PAaKOB,
KOTOPOM YPE3BBIYANHO MOJABEPKEHBI 3TH poccuiickue paku. C 3TOH 1EIbI0 B Pa3HBIX
9JacTSIX BOJIOEMa YCTaHABIMBAIOT HECKOJIBKO CAJKOB, B KOTOPBIX Ha MPOTSIKCHHUU
HECKOJIbKUX JICTHE-OCCHHHUX MECAIIEB colaepkaT 1Mo 4-5 3K3eMIUIpOB 340POBBIX
PEYHBIX paKoB, COOIOAs IPU 3TOM CIIEIYIOIINE YCIOBHUS: Pa3pEKEHHYIO MIIOTHOCTD
MOCAJIKH, HATMYHUE YOCKHIII, PETYISIPHOE MOTHOIIEHHOE KopMiieHue. OTpUIlaTenbHbIHI
pesynbrar Takod OwomnpoObr (100%  BBEDKMBAEMOCTh  TMOJOMBITHBIX — PAKOB)
paccMaTpuBaeTcs Kak yKa3aHHE Ha OTCYTCTBHE B BOJOE€ME BO30ymUTENs padybeit
qYMBI.

B Ttabnumne 3 mepeunciieHbl 3HAYEHUS MapaMeTPOB CpeAbl B BOJOEMaxX U
CBEJICHUS, Kacalolluecs payHbIX MOMYJSIUSIX, 32 KOTOPHIMU JOJKEH OBITh
YCTaHOBJICH TIOCTOSHHBIH KOHTPOJb, M KOTOpBIE CJCAYeT MOMICPKUBATH ITyTeM
MIPOBEICHMS COOTBETCTBYIONTUX XO3SIMCTBEHHBIX MEPOTIPUSTHHA.

Ta6nuna 3 - CBeeHust 11 XO3sIMCTBEHHOTO YIPABJICHUS COCTOSSHUEM PAKOBOIHBIX
BOJIOEMOB

1. Cienyer cTpeMuThes:

Boooewm: Kauecmeo 600wi:

ITnomans —>0,5 ra Hanuuure npoToyHOCTH;

I'my6una cpennsist — 0,8-1,5 m; MakcumanbHas —4 M JleTHue TemnepaTypbl B BOJOEME:

[IpoTouHOCTh €CTeCTBEHHBIX BojgoeMax+ Bomocmyck B 17-24°C - JUTSI ITAHHOTIAJIOTO paka -

IIPYAOBBIX BOJOEMAX + 15-21°C — 15t mmpoxomanoro paka

JIpeBecHO-KyCTapHUKOBOE 0OpacTaHue Oeperos pH Boawr -7 1 8

B omnowenuu mosaprnou npooykyuu: Konnenrpamus Ca’* - 25-100 mr/

BO3MOYXHOCTH COBITa Kucnopon: >7 mr/n

HAJINYHE MECT JJIsl XpPaHEHUS

Xapaxmep oua u bepeza: pyeue acnexmul:

I'nuna, necok, rpaBuit [TpubpexHast pacTUTENLHOCTB: OCOKa,

brnaronpusTHOE COOTHOIIEHHE MTEPUMETPA U IUIOMAAN | TPOCTHUK;

BOJIOEMA [TonBomHBIE pacTeHUS: PAECT, Xapa
NEPUCTOIUCTHUK, YPYTh,
JlonmycTumble BUJIBI PBIO: MJIOTBA

2. Caenyer uzderarb:

OTCYTCTBHA TIPOTOYHOCTH U BOAOCITYCKA B | HOBBIMICHUS TEMIICPATYP BOABI JICTOM; HAJIUIUSA
MaJbIX BOJOEMax, JIETHETO MepreieBaHus; | ammuaka U HUTpUTOB (NO2); prcka 3apakeHus
YCPHOI0 WJIUCTOr0O MWJIW THHIJIOCTHOTO JHA, | paKoB, Harpumep, CarpoOJICTHUO30M oT
OKPY’KEHHUS BOJIOEMa arposianamadTaMu JIOCOCEBBIX PHIO

XUUWHbIX le6 - OKYHs, CydKa U ;APYTHUX XUITHBIX pBIG; pH6' nuwessvblx KOHKYpPEeHnos pakoes; Kapima,
Jeia_; 9K30TUYCCKUX BHJIOB PAaKOB, a4 TAKKC YTOK, OHJATP WU BBIAP

VYayuneHuto OMOIOTrHYeCKON MPOU3BOAUTEILHOCTH BOJHOM Cpelibl B payHBIX
BOJOEMAaxX CIIOCOOCTBYET HW3MEHEHHWE B COOTHOUIEHUM TaKUX OJJIEMEHTOB, Kak
KaJbIlui, a3oT, ¢ochop, YTO JOCTUraeTcs MOCPEACTBOM BHECEHMS yAOOpEeHUH B
COOTBETCTBYIOIIMX Iponopuusx [2, 3, 5].

[ToBbillIEeHNE YHMCIEHHOCTU aCTalliH B €CTECTBEHHBIX BOJOEMax MPOU3BOMIST
MyTeM BCEJICHHE B BOJIOEM 3aBOJICKOIO PaKOMOCaJOYHOrO0 MaTepHasa, co3/iaBas s
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HEro YKpBITHA B BHJAE Kyd XBOpOCTa, KHpHuU4e u T.a1. 3a c4yeT oOycTpoiicTBa
OpUOPEKHBIX YYACTKOB JJII COAEpXMaHHUs BCEISIEMOW MOJOAU €€ BBIKHUBAEMOCTD
MOKET ObITh yYBenueHa 10 33% [6].

JIJ1 OLIeHKHM pEeHTa0ENIbHOCTH NAacCTOMIIHOIO KYJIbTUBUPOBAHMS PAKOB CIIETYET
OIIPEAEIUTh CE0ECTOMMOCTD BBIPAILIMBAEMBIX TOBAPHBIX PAKOB, BKJIIOYas 3aTPAThI IO
IIOKYIIKE IIOCAJ0YHOI0 Marepuasna, a TAaKXKe BBIPYYKY OT pealn3alid TOBApHOU
MPOJIYKIUU «paK kuBoi». OLIEHKM 3aTpar MO MPOU3BOJACTBEHHBIM yYacTKaM 3aTeM
NEPEeCYUTHIBAIOT Ha |1 ra pakomosie3HOM Imomanan (payHble OMOTOMBI), Ha BECh
BOJIOEM, U Ha 1 TOBapHOTo paka. 3aTpaThl MO MAaCTOMIIHOMY BBIPAILMBAHUIO PAKOB
CKJIQ/IBIBAIOTCS M3: CTOMMOCTH HEOOXOAMMOro 000pyAOBaHUS (JIOJKU, PAKOJIOBKU U
T.I.), OIJIaThl paboT Mo OOyCTPOMCTBY BOJOEMA, JOBY PAaKOB U MOHHUTOPHUHTY
COCTOSIHMSI BOJIOEMA M PAYHOM NOMYJISLUUU, aMOPTHU3ALMOHHBIX OTYHUCIICHU,
KOTOpBIE ONPEIEIIAIOT UCXO/IS U3 PEATIbHBIX CPOKOB TOAHOCTH 000PYI0BaHUSI.

[Ipy WHTEHCHMBHOW SKCIUTyaTallMd KYyJbTUBHUPYEMON MOMYJISUUA OO0BEM
KOMIICHCALIMM MO TMOAJACPKAHUIO €€ UYMCICHHOCTH (BEJIMYMHA BBITYCKAa JUYMHOK)
OTIPENICIIAIOT M0 Pa3HUIIE MEXKAY HOPMOHN JOMYCTUMOTO BbLIOBA (25% OT BEIUYUHBI
npom3anaca), IpUuMEHsIeMON MpU PALMOHATIBHOM SKCIUTyaTalluu MPUPOIHBIX PAvYHbIX
MONYJISIUUNA ¥ BEJIMYMHOM peasbHOro BbUIOBa (B %% OT OMOMACChl «yJIaBIMBaeMON»
yacTu nomyisiuuu) [4]. 3a KaXI0oro TOBapHOIO paka, BBUIOBIEHHOTO CBEpX 25-TH
MPOLICHTHOM  HOPMBI, HE  HapylarolWed  CIOCOOHOCTh  MOMYJSIUU K
CaMOBOCIPOU3BOJICTBY, CIEAYET BBIIYCKaTh B BOJOEM II0 HECKOJIBKY 3aBOJICKUX
JIMYUHOK, YUCJIO KOTOPBIX ONPENENSIOT, HCXOAS U3 PEalbHOW UX BBDKMBAEMOCTH B
BOoJioEME.  3aTpaTHO-pE3yJbTATUBHBIE IOKA3aTe€IM M  HOJAPOOHBIE  PacyUeThl
pEHTA0ENbHOCTH  NPOM3BOJACTBA  COJAEP)KATCS B  TEXHOJOTUM  MAaCTOUILHOTO
BBIPAIMBAHUS ~ PEYHBIX  PAKOB,  MOJYYMBIIEW  JUIUIOM  Ha  BBICTaBKE
PBIBITPOMOKCIIO, 2006 r. [1].
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USE OF BIOINDICATION METHODS FOR ASSESSMENT OF THE
SANITARY CONDITION OF WATER BODIES
Belousova E.R., Rozumnaya L.A.

Pe3zrome. B cmamve uznogicen 00630p OCHOBHLIX Memo008 OUONIOSUYECKOU
UHOUKAYUU CAHUMAPHO20 COCMOAHUSL 80OHbIX dKocucmem. lIpugeedeHvl ocHoOGHbBIE
2pynnvl 2UOPOOUOHMO8, UCNONL3YEMBIX Ol OYEHKU COCMOSHUSL BOOHOU CPEObl.

Knrwoueesvie cnosa: oOuonocuueckuti memoo, OUOUHOUKAYUS, CANPOOHOCHDb,
UHOUKAMOPHbBIE OP2AHUMBL BUOOE-UHOUKAMOPO8

Summary. The article describes an overview of the main methods of biological
indication of the sanitary condition of water ecosystems. The main groups of aquatic
organisms are used to assess the state of the aquatic environment.

Key words: biological method, bioindication, saprobity, indicator organisms
indicator species

B cBs3u ¢ ycunuBaronmMcs aHTPOIIOTEHHBIM BO3/IEHCTBUEM Ha Tuapochepy u
YXYIIIEHUEM CAHUTAPHOTO COCTOSIHUS BOJOEMOB 0CO00€ 3HAayeHUEe MpuoOperaeT
MOHUTOPHUHT AHTPOIOTE€HHOTO BJIUSHUS, T. €. CUCTEMa HaOIIOJICHUM, TTO3BOJISIFOLIAS
BBIJICTIUTh U3MEHEHUE COCTOSIHUSI BOJIHBIX SKOCHCTEM 0] BJIMSHUEM YEJIOBEUECKOM
nesrenbHocTH. HeoOXoauMo ompeaensaTh, Kak peaibHO CYIIECTBYIOIIYIO, TaK W
BO3MOXKHYIO B Oy/yIlIeM CTEIIeHb HapyIICHUs OKpYyKarouien cpennl. Jis sToi nenu
WCITOJTB3YIOT JIBA BHJ]a MOHUTOPUHTA: (PU3UKO-XUMUIECKUN U OMOJIOTHIECKH [2].

Bomnas skocrucTteMa, HaxomsICh B paBHOBECHU ¢ (paKTOpaMH BHEITHEH Cpepl,
UMEET CJIOKHYIO CHCTEMY TOJBMXKHBIX OHoJiormdeckux cBsze [6,10], koTopsie
HapyLIAIOTCS T0J] BO3JECHCTBUEM AHTPONOTEHHBIX (PAKTOPOB. AHTPONOrEHHOE
BO3/ICHCTBHE, BHIPAXKEHHOE B JIOMOJHUTEILHOM TOCTYIUIEHMH B BOJIHBIE OOBEKTHI
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB, MPUBOJUT K YBEJIMUYEHUIO HArPY3KH Ha
Tpouueckue 1enu, HapyaeTcsi €CTECTBEHHOE PaBHOBECHE MEXKy aOMOTUYECKON U
OMOTUYECKON COCTABISIONUMU [8]. DKOocHCTEMa CTAHOBUTCSI MEHEE YCTOMYMBOM, Kak
BCsIKash HEpaBHOBecHas cucteMa. [Ipexje Bcero, aHTPONOreHHOE BIUSHHUE, U B
YaCTHOCTH, 3arpsi3HEHUS OTPAXAeTCs Ha BHIOBOM COCTaB€ COOOIIECTB W
COOTHOILIEHUH YHUCJICHHOCTH CIaralolux HUX BHUAOB. buosiormuyeckue MeTojbl, B
OCHOBE KOTOPBIX JIGKHT OWOWHIWKAIMS W OWOTECTUPOBAHHUE, IMO3BOJISIOT
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OOBEKTUBHO OLIEHUTH BO3JIEHCTBUE JAHHOIO BOJHOTO OOBEKTa Ha >KMBOW OpPraHU3M
[4].

buonHaukaiys — 3T0 OLEHKA COCTOSIHUS CPEJlbl C TOMOIIBIO KUBBIX OOBEKTOB.
C u©X TOMOIIBIO MOXET MPOBOJUTHCA OIEHKAa Kak aOWOTHYECKUX (PaKTOPOB
(Temneparypa, BJIa)KHOCTb, KUCIOTHOCTb, COJIEHOCTh, COJEPKaHUE MOJUTIOTAHTOB U
T.J1.), TaK U OMOTHYECKuX (OJIaronoyiyqyrue OpraHnu3MOB, UX MOIMYJISIUA U COOOIIECTB).
OueHka CTeneHu 3arpsi3HEHUs BOJIOEMA MO BUJOBOMY COCTaBY U KOJUYECTBEHHOMY
pPa3BUTHIO THUIPOOMOHTOB TMO3BOJSIET OBICTPO YCTAHOBUTH €r0 CaHUTApHOE
COCTOSIHHE, ONpPEIEIUTh CTENEHb W XapakKTep 3arpsA3HEHHss M IMYTU €ro
pacnpocTpaHEHUsT B BOJOEME, a TaKXKe JaTh KOJWYECTBEHHYIO XapaKTEPUCTUKY
IIPOTEKAHUS MTPOLIECCOB €CTECTBEHHOIO CAMOOYMILICHHUS.

buonnaukanus o0nanaer 3HAUYUTEIbHBIM MPEUMYLIECTBOM IO CPAaBHEHUIO C
OPYTUMU METOJIaMH:

-BciecTBrE 3P deKTa KyMyJAlHMH BOJHBIE OPraHW3Mbl MOTYT pPEarupoBaTh
JlakKe Ha CPABHUTEIILHO CJIa0ble AHTPONOT€HHBIE HATPy3KH;

-CYMMHUPYIOTCS JIEUCTBHSI BCEX 0€3 HCKIIOYEHHUS BaXKHBIX OMOJIOTUYECKUX
(bakTopoB;

-OTpaXaroTcsi (U3MYECKUE M XUMHUYECKHME MapaMeTphbl, XapaKTepHU3YIOIINe
COCTOSIHHE SKOCHUCTEMBI;

-(puKCHpYyETCs] CKOPOCTh MPOUCXOASIINX B CPEIE U3MEHEHU;

-BCKPBIBAETCS TEHACHIIMM PAa3BUTHUS OKPYKAIOIIEH Cpebl;

-YKa3bIBAIOTCS IIyTH M MECTa CKOIUICHMs 3arpsA3HEHUN M BO3MOXKHBIC ITyTH
IIONAIaHMS UX B ULy YEJIOBEKA;

-TI03BOJISIIOT CY/AUTHh O CTENEHU BPEOHOCTU JIIOOBIX BELIECTB JUISL JKMBOMU
IPUPOABL, AaBasi BO3MOXXHOCTh KOHTPOJIMPOBATH UX JIEUCTBUE;

-YCTPaHAT YpPE3BbIYAMHO TPYAHYIO 3a1ady IPUMEHEHHUs JOPOrOCTOSAIIUX U
TPYAOEMKHX (DPU3HUECKUX U XUMUYECKHX METOJIUK;

- OMOMHAMKATOPHl TOCTOSHHO NPHCYTCTBYIOT B OKpYyXKarolledl cpene u
pearupyroT, B TOM YHUCJIE, Ha KPAaTKOBPEMEHHBIE 3aJIMOBBIE COPOCHI 3arpsI3HSAIONINX
BEILIECTB, HAa KOTOpbIE MOXET HE OTpearupoBaTh AaBTOMATHU3UPOBAHHAS CHCTEMa
KOHTPOJISI, pacCUMTaHHAas Ha JUCKPETHBIN BO BpEMEHH 0TOOD Mpo0;

-[IOMOTal0T HOPMHUPOBATh JIOIYCTUMYIO HArpy3Ky Ha 3KOCHCTEMBI, pa3JIMYHbIE
[0 CBOEM YCTOMYMBOCTH K AHTPOIIONEHHBIM BO3JICMCTBUSIM, TaK KAaK OJWHAKOBBIN
COCTaB M 00bEM 3arpsi3HEHUI MOXKET MPUBECTH K PA3JIMYHBIM PEAKIIMSAM 3KOCHCTEM,
PacIoJIOKEHHBIX B pa3HbIX reorpaduueckux yciopusx [13].

MupoBoii OMNBIT OHOJOTMYECKOTO MOHUTOPHUHIA BbIpAOOTAT WENbIA Psif
TpeboBaHuii K OuwouHaukaropaM. HaiTu kakoW-mubO0 OpraHu3M WIK TPYIITY
OpraHU3MOB, YJOBJIETBOPSIOIIMX BCEM ITHUM TpeOOBAaHUSAM, HE IPEACTaBIIACTCS
BO3MOKHBIM, TIO3TOMY I MOHUTOPHHIA UCIIOJIB3YIOT CaMbI€ Pa3HbI€ TPYIIIBI — OT
MHUKPOOPTaHU3MOB 0 PbIO U MIIEKOTHUTAIOMUX [7].

[lepBble MOMBITKH MPUMEHUTH OMOJOTUYECKHUI aHaIM3 IS OLCHKM KauecTBa
BOJABl M PELICHHUS Pa3IMYHBIX BOIPOCOB BOJHOW TMTHEHBI ObulM crenaHbl B 70-X
rogax XIX Beka. OHUM U3 THOHEPOB ITOTO HAMpaBieHUs ObLI pycckuil yueHbiid H.
[1. Baruep, onyOnukoBaBumii B 1869 r. paboTy mo caHUTapHO-OMOJIOTHMYECKOMY
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UCCIIEeOBaHUI0 ofHoro u3 o3ep BOmu3u Kazanuu. Ilupokoe mnpumeHeHue
OMOJIOTUYECKUI aHaIu3 MOJY4YWJ JUIIb MOCJE TOro, Kak OblJa CO3/1aHa CHUCTeMa
CanpoOHOCTHM M COCTaBJIGHbl CIUCKH  OPraHU3MOB-UHIAMKATOpOB. [lepBbiMU
MPEAJIOKUIN ONPEAEIATh CTENEHb 3arpsA3HEHUs BOJIOEMOB IO >KMBBIM OpTraHHU3MaMm
KonskButiy 1 Mapcon (1908). Cuctema canpo6noctu KonbkButii — MapcoHna naer
AKOJIOTMYECKYIO XapAaKTEPUCTUKY 30H PA3IMYHONU CTENIEHU 3arpsi3HEHUS.

CanpoOGHOCTh - CIMIOCOOHOCTh OPraHW3MOB OOUTATh B 3arPsI3HEHHBIX BOJ0EMaX
(oT rpeueckoro Sapros — pasyioxKEHHWE, THUEHHUE), a CAMU OPraHU3Mbl HA3bIBAIOTCS
canpoOHbIMU. B ocHOBY cuctembl carpoOHocTu KonbkBuTIT — MapcoHa MOJIOKEH
KHCJIOPOJHBIM PEXUM BOJOEMa UM OTHOIICHHE THUIAPOOMOHTOB K COJICP’KAHUIO
KHCJIOPOJa B CPEJIE.

Cucrema OUOWMHIMKAIIMKM pPa3BUBAJIACh TaKUM 0Opa3oM, 4TO CHadaja ObLIO
3aMEUYEHO IMOSABJICHUE WJIM HCYE3HOBEHHUE ONPEACICHHBIX BHUJIOB B KOHKPETHBIX
ycioBuUsAX cpeapl. To ecTh, B KayecTBE HHJAMKATOpa YCIOBUM HCMOJb30BajIach
CUCTEeMa «BHUA-UHAMKATOP: €CTh — HeT». Cucrema pa3BUBajach MO HAMpPaBICHUIO
paclIMpeHust CIIUCKa BUIOB-UHIUKATOPOB, KOTOPBIE MO3HEE CTAIM TPYIIUPOBATHCS
no Haubojee SPKO BBIPAXKEHHBIM XapakTepucTUKam ycioBui. KoymuecTBeHHbIE
XapaKTepUCTUKKA OOWJIMSI BHUJIOB BKJIIOUMIMCH B CHUCTEMY IIO3/IHEE CHaudaja B
OaynibHOM, a 3areM B JnoieBod (opme. Cucrema canpoOHOCTH TOCTOSTHHO
KOPPEKTUPYETCS, U CHUCKU HMHAMKATOPHBIX OPraHU3MOB MOCTOSTHHO YTOYHSIIOTCS
[2,14]. [TepeyeHp BUAOB-MHIMKATOPOB BKIIOYAET K HACTOSIIEMY MOMEHTY JaHHBIC
nmoutt o 7000 BUAOB-MHIAMKATOPOB II0 HECKOJBKMM  HaIpaBJICHUSIM -
MECTOOOUTaHUIO0, TEeMIIEPAType, MOJBMKHOCTH BOJHBIX MAacC M HACBIIEHHOCTH HUX
KHCJIOPOAOM, COJIEHOCTH, PEAKIMU CPEJbl, MPUCYTCTBUIO CEPOBOJOPOJA, KAJIBIIMS,
OpraHUYECKOMY 3arpsi3HEHUIO.

Kaxnas rpynma opranu3MoB B Ka4eCTBE OMOJIOTMYECKOT0 MHAUKATOPA MUMEET
CBOM TNIPEUMYIIECTBA U HEAOCTATKH, KOTOpPHIE OINPENETSIOT TpaHUIbl €¢
WCITOJTB30BAHUS TIPH PEIICHUH 33/1a4 OMOMHIANKAIINNA. bHOIOTHYeCKOe NCCIeI0BaHNe
CTOSIYMX BOJIOEMOB, KaK MPAaBUIIO, HHTEPIIPETUPYETCS OoJiee JIETKO. 37eCh, MPEKIe
BCET0, HEOOXOIUMO MPOBEICHUE KOMIUIEKCHBIX UCCIEIOBAHUM C TEM, YTOOBI UMETh
0oJiee MOJHOE TMPEICTaBICHHE O COCTOSHUU BojoeMa. YeM KpymHee HCCIemayeMbli
BOJIOEM, T€M OOJIbIIIEe KOJUYECTBO PA3HOOOPA3HBIX CTAHIIMKA HAJ0 BHIOMPATH IO €TO0
[EpUMETPY.

Becbma uH(OpMaTHUBHBIM, OBICTPO peardpyromMM Ha  3arps3HEHUe
MoKaszaresieM MOXET ObITh O0OIlas YHCICHHOCTh OaKTepUOIUIaHKTOHA. BrisBieHa
JIOBOJILHO YETKas MpsiMasi CBSI3b 3TOTO MOKa3aTessi CO CTENEHbI0 aHTPOIOreHHOTrO
BO3JICUCTBUS, YTO TO3BOJIMJIO BBIACIWTh TIpajlalldd MOJAJIbHBIX HWHTEPBAJIOB
3HAYEHUU YHCJICHHOCTH, COOTBETCTBYIOIIHNX orpeeIeHHbIM YPOBHSIM
AKOJIOTHYECKOTO perpecca BOAHBIX IKOCUCTEM [8].

Bopopocisim npuHaasie:xxut Beayas pojb B MUHAUKAIIMM U3MEHEHUsI KauecTBa
BOABI B pe3ynpTaTe ABTpodupoBanus Bojoema [4]. OOmas Ouomacca
(UTOTUTAHKTOHA - OCHOBHOW TIOKa3aTelb ypoBHS TpodHocTH. C pa3BUTHEM
OBTPOPUPOBAHMS  YBEIUYMBACTCA  YHCJIO  MEJIKOKJIETOYHBIX  BHUJOB  C
JTOMUHUPOBAHHEM CHHE-3€JICHBIX U XJOPOKOKKOBBIX; JOJISI KPYMHOKJIETOYHBIX
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AMATOMOBBIX W JUHO(IAre/IsT yMEHbIIaeTcs. XOPOIIUM MOKa3aTeleM SBISeTCS
cooTHomieHHe (A:R) nepBMYHON NPOAYKUMHM M AECTPYKIHUH. XJIOPOPUIIT «ay
JOBOJIBHO YacTO HCHOJB3YETCS JUIsl M3MEPEHUs] KOJIMYECTBA (PUTOIUIAHKTOHA MU
[O3TOMY SIBJIIETCA  OOIIEYNOTPEOUTENbHBIM IIOKa3aTeleM B  Kiaccu(UKaLUU
BOJOEMOB MO TpopHOCTU. ['pamanum BeIWYMH XJIOpOoQUIUIa «a» JIAIOTCA
OTHOCHUTEJILHO OMoMacchl (PUTOIUIAHKTOHA U COJEPIKaHUs XJIOpOpUIIa «a» B MEPUOJL
Han0oJiee MHTEHCUBHOTO Pa3BUTHS (GUTOTUIAHKTOHA [11]

3HaueHWE BBICHICH BOJHOW pPAaCTUTETHLHOCTH (MakpoduToB) HamboIee
CYUIECTBEHHO TIpU MPEIBAPUTEILHOM THUIPOOHMOJOTHYECKOM OCMOTpPE BOJHBIX
o0bekToB. [lpu 3arps3HeHUH BOJOEMOB HM3MEHSIETCS BHJIOBOM cocTaB, Omomacca u
OPOAYKIMS MaKpO(pHUTOB, BO3HUKAIOT MOP(}OIOrHMUECKHEe aHOMAaJUH, MPOUCXOIUT
CMEHa JOMUHAHTHBIX BUJOB, 00YCIOBIMBAIOUIMX OCOOCHHOCTH 1IEHO3A.

300MJIaHKTOH ~ TaKKe€  JIOCTaTOYHO  [OKa3aTelieH  KaK  HMHJUKATOp
ABTPOPUPOBAHMS U 3arpsA3HEHUs (B YACTHOCTU OPraHUYECKOTO W HUTPATHOTO) BOJI.
Kpome 31oro, cpeau 300IUIAHKTOHA BCTPEYAIOTCA M MPEACTABUTENM MaTOT€HHOM
(dayHbl, OrpaHMYMBAIONICH  MCHOJIL30BaHUE BOAHOTO OOBEKTa B  LEJAX
BoJIocHaOxeHus [3].

[Ipy MOHUTOpPWHTE MPECHOBOIHBIX SKOCHUCTEM CaMbIM YAOOHBIM OOBEKTOM
CIIy’aT KUBOTHbIE Makp0o3000eHToca. OHM yAOBIETBOPSIOT MHOTUM TpeOOBaHUAM K
OMOMHJIMKATOpaM, CpeAu KOTOPBIX: IMOBCEMECTHAs BCTPEYAEMOCTh, JOCTATOYHO
BBICOKAsi YHMCJIEHHOCTb, OTHOCHUTEIBbHO KpYIHBIE pa3Mephl, yaAoOCTBO cOopa Hu
00pabOTKH, COYETaHHE IMPUYPOUYEHHOCTH K  OMNpeJeICHHOMY OHOTOMy C
OTIpeIeIEHHON MOABM)KHOCTBIO, JOCTATOYHO MPOI0JKUTENIBHBIN CPOK KU3HU, YTOOBI
aKKyMYJIMpOBaTh 3arpsi3HAIOLIME BEILIECTBA 3a JUIMTENbHBIN nepuon [1,5]. Haubonee
JOCTOBEPHBIMU MHAUKATOPAMH CPEAM HHUX CIYyXaT JIESTOYHBIE MOJUTIOCKH, OCOOEHHO
KaTylIKH U peuHble yameukd. [lomoxkurenbHble pe3ysbTaThl AAE€T TaKKE OLIEHKA
KayecTBa BOJBI MO JUYMHKAM HaceKOMbIX. (CBOOOAHO JKHMBYIIHE JUYUHKH
pY4YEHHMKOB, a Takke TMOJCHOK SBISIOTCA HauOoliee YyBCTBUTEIbHBIMH
oprann3mami. [loBbllIeHne OTHOCUTENHFHON YMCICHHOCTH OJMIOXET M YMEHBIIICHHE
BUJOBOTO M TPYMOIOBOTO COCTaBa OEHTOCHOTO COOOIIecTBa TOBOPUT 00
OpraHUYeCKOM 3arpsiI3HEHUH BOJOEMA.

Jlyqmnii WHIMKATOp OIACHBIX 3arps3HEHUN - TMpUOpexHOoe obpacTaHue,
pacrojararoiuecss Ha TOBEPXHOCTHBIX MpEAMETaxX y KPOMKH BOJbL. B 4uCTBIX
BOJIOEMAX 3TH 0OpacTaHMsl SPKO-3€JEHOr0 I[BE€Ta WM MMEIOT OypoBaThli OTTEHOK.
JUis1 3arpsiI3HEHHBIX BOJJOEMOB XapaKTepHbI Oelble XJI0NbeBUHbIE 00pa3oBanus. [Ipu
M30BITKE B BOJAE OPraHWYECKUX BEIIECTB M TMOBBIIICHUS O0IIEeH MHUHEpan3aluu
oOpacTaHus IPUOOPETAIOT CHHE-3EJIEHBbI IBET, TaK KAK COCTOAT B OCHOBHOM U3
CHHe-3€eJIeHbIX Bojopociel. [Ipu mnoxoi ouncTke (heKalibHO-OBITOBBIX CTOYHBIX BOJL
oOpactanus ObIBalOT OeNbIMU WM cepoBaThIMM. Kak mpaBuio, OHM COCTOST W3
NPUKPEITICHHBIX HH(pY30puii (CyBoiiku, Kapxe3uyMm u np.) CToku ¢ u30BITKaMH
CEepHUCTBIX COEAMHEHUN MOTYT COIPOBOXAATHCA XJIONBEBUAHBIMH HaJeTaMu
HUTYATBIX CEPOOAKTEPUN-TEOTPUKCOB.
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Jlannable mo uxTHo(dayHe BaXKHbI MPU OLIEHKE COCTOSIHHS BOAHOTO OOBEKTa B
LEJIOM U OCOOEHHO MpU ONPENEICHUN TOMYCTUMbBIX YPOBHEH 3arpsi3HEHHs] BOJHBIX
00BEKTOB, UMEIOIIHNX PHIOOXO3SIMCTBEHHOE 3HAUECHHE.

[lepcnieKTUBHBIMH SIBJIIIOTCST M METOJbI, OCHOBAaHHbIE Ha HCCIEIOBAHUU
pazMuHbIX (HU3UOJIOr0-OMOXMMHUECKUX ToKazatened [6,10,12]. K Hum crnemyer
OTHECTH B MEPBYIO 0UYePe/lb CIAECAYIONINE METOAbl OMOMHIUKAIUH:

- ompeiesieHne aKTUBHOCTH (DEPMEHTOB CeCTOHA M OEHTOCA;

- OIIEHKY CKOPOCTH MOTpeOIeHns U OMoIerpaialiud MeTab0JIUTOB;

- OIpeleseHHe COOTHOUIEHHS] CKOPOCTeH NPOAYKLHOHHO-AECTPYKIIMOHHBIX
nporieccos [9].

Takum 00pa3om, aJis BBHISBICHUS Kauye€CTBEHHBIX W3MEHEHUN OMOTHYECKUX
MIPOIIECCOB, MPOUCXOIAIIUX B BOJHBIX SKOCUCTEMAX, MO/ BIUSHUEM aHTPOIOTEHHBIX
(bakTopoB, HEOOXOIUMO OIpeAesieHHe TeX MapaMeTpOB, KOTOphIE MO3BOJISIOT C
3aJJaHHOM TOJIPOOHOCTHIO U TOYHOCTHIO OIICHUTh COCTOSTHUE OMOIICHO3a U TMOIYYHUTh
HEOOXOUMYIO U JOCTATOYHYIO WH(GOPMAIIMIO JIJIsl TPOTHO3a BO3MOKHBIX U3MEHEHHI
COCTaBa JKOCHCTEMbl W JajbHEWIIed ux peadunuTanuu. bUOMHAMKAIHS - STO
COBOKYITHOCTh ~ METOJIOB W  KPUTEpWEB, TNpEIHA3HAYCHHBIX JJISI  TIOMCKa
WH(POPMATUBHBIX KOMITIOHEHTOB YKOCHCTEM, KOTOPBhIE MOTIIH ObI aIeKBaTHO OTPAXKaTh
YpOBEHb BO3ICHCTBHUS Cpefbl, BKIIOYAs KOMIUIEKCHBIN XapakTep 3arps3HEHUst C
Y4eTOM SIBJICHHI CHHEPTHU3Ma JIEHCTBYIOMUX (AaKTOPOB U AHMATHOCTUPOBATH PAHHUE
HapyllleHus B HanOoJiee YyBCTBUTEIbHBIX KOMIIOHEHTAaX OMOTHYECKUX COOOIIECTB U
OIICHUBATh WX 3HAYMMOCTb JIJII BCEW SKOCHUCTEMBbI B OJIMDKaWIIeM U OTIaJICHHOM

OyyIiem.
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ECOLIGICAL PROBLEMS OF KAMCHATKA KRAI WATER USE
Bochkov A.S., Belozubova N. Yu.

Peztome. Cmamwvs nocsswena 0030py 3KOA02UYECKUX NPOOIeM CUCTEMbl
sooonoavzosanuss Kamuamckoeo kpas. Paccmompenvl OCHOBHbIE 3KOJI02UHECKUE
0COOEHHOCMU 2NIABHBIX PEYHbIX CUCMEM KPas KAK pblOOXO035AUCMBEHHbIX 00bEeKmOoa.
Ilposedén ananuz cucmemvl MOHUMOPUHEA B800HBIX 00bekmos Kamuamckoeo kpas,
8bIABIEHO 3a2ps3Henue pek Heghmenpooykmamu (6 cpeonem 5 I1/[K), penonamu (5,9
1JIK), meowro (3,5 II/]K). [Ipusedensvi knouesvie noxasamenu, XxapaKmepusyroujue
cucmemy 800onoavzosanus. Paccmompenvl nokazamenu, enusiioujue Ha Kauyecmeo
BOOHBIX 00BEKMO8 U CAHUMAPHO-INUOEMUOTIOSULECKYI0 0OCMAHOBK)Y 6 pecuoHe.
Ilpeocmasnen pesyromam ananuza HAKONIEHHO20 U NOMEHYUATbHO20 B030€lCmEUs.
npomvlutienHocmu u npeonpusmuti JKKX na kawecmeo npupoonvix 600 Kpas
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Kniouesvie cnoea: 600ononv3oganue, MOHUMOPUHZ BOOHLIX 0OBLEKMOB,
3aeps3HeHue 8600HbIX 00vexmos, Kamuamcekuti kpaii

Summary. The article provides an overview of the environmental problems of
the Kamchatka Krai water use system. Described the environmental features of the
main river systems as the fisheries facilities. Carried out the analysis of water objects
monitoring system of the Kamchatka Krai, revealed oil pollution of rivers (average 5
MPC), contamination of phenols (5.9 MPC) and copper (3.5 MPC). Given the
region's key indicators characterizing water use system. The analysis of indicators
affecting the quality of water objects and sanitary and epidemiological situation in
the region. The results of analysis of accumulated and potential impact of industry
and municipal utilities on the quality of natural waters of Kamchatka krai.

Key words: water use system, monitoring of water objects, water objects
pollution, Kamchatka Krai

Kamuarckuii kpaili — oaMH W3 HauOoyiee YHUKAJIbHBIX pernoHoB Poccuum ¢
XapaKTEPHbIMU  MPUPOJHO-KIMMATHUYECKUMU  OCOOEHHOCTSIMH, TaKMMH, Kak
BYJIKAHUYECKAsl aKTUBHOCTb, pa3HOOOpa3ve TMOA3EMHBIX BOJ, BO3MOXXHOCTBIO
pa3BUTHS albTEPHATUBHOW SHepreTuku. OAHUM U3 MaBHBIX OoratcTB Kamuatku
ABIISIIOTCSL phIOHBIE pecypcbl. [1nomane pernona cocrapisieT Bcero 3% OT miomagu
Poccun, onnako B npuOpexHbIx Bojgax KaMuaTCKOro kpas M OTHOCSIIHXCS K HUM
yuactkax Poccum B bepuHroom m OXOTCKOM MOpPSIX COCpPeAOTOYEHO OKoJo 60%
BCEX BOJHBIX OHOJIOTMYECKMX pecypcoB cTpaHbl [4]. Pa3Burtas peuHas cerb u
HeOOJbIlIass CTENEHb BO3JEHCTBUS Ha MPHUPOAHBIE JAHAMIA(PTHI Kpas IO3BOJISIET
COXPaHATh OKOJIO TPETHU MOITYJISIUU TUKUX TUXOOKEAHCKUX JIOCOCEH, BKIIFOYAOIILYIO
B ce0sl IECTh BUJIOB: YaBbIUy, KWXKYy4, HEPKY, KeTy, TopOyuy u cumy. B 1996 rogy
kpaii BKMOU€H WWF B cnmcok 20 NPHOPUTETHBIX PETMOHOB MHUpa C IO3ULUU
COXpaHEHHUs1 OMOpa3zHOO0Opa3Hsl.

Bmecte ¢ TeM, B KaMuaTCKOM Kpae CyIIECTBYIOT COLIMAIIbHO-?)KOHOMHYECKUE
npo0JIeMbl, KOTOPbIE MPSIMBIM 00pa3oM BIUSIOT Ha OCOOEHHOCTH BOJOIOb30BAHHUS
Kpasd. B CBS3M ¢ 3TUM akTyaJlbHOW 3ajadeld NpPECTaBISAETCS aHAIU3 MpodseM
BOJIONIOJIb30BaHMs KamyaTckoro kpas.

[lenpto pa®OTBl SIBWICS aHAIU3 MPOOJIEM CUCTEMBl BOJOMOJIb30BAHMS
KamuaTckoro kpast ¥ ux BIMSHUE Ha 3KOJOTHYECKYI0 0OCTAaHOBKY B PETHOHE.

Oco0eHHOCTBIO Kpasi sIBISETCS pa3HooOpazue HEOONbIIMX IO pasMepaMm
BOJAOEMOB M BOJOTOKOB, OJHAaKO HMEHHO OHHM CIY)KaT OCHOBOH JIOCOCEBBIX
HKOCUCTEM U OOJBIIMHCTBO M3 HUX OTHECEHO K pbhIOOXO3AMCTBEHHBIM BOJOEMAM
BeIciIel Kkarteropuu. B Bomoémax Kamuartkm 6e3 ymepba uis BOCIPOM3BOJACTBA
MO>KHO BblJIaBIMUBaTh 40 600 ThIC. TOHH J0ococei [1].

Paccmorpum ocHOBHBIE peunble cucTeMbl Kamuarckoro kpas: Kamuatky,
ABauy, Ilemxxuny, [TaparyHky.

Peka Kamuarka — KpynHeWnas Mo IpOTSKEHHOCTH peka mosryoctpoBa (758
kM), Briagaet B Kamuarckuit 3anuB Tuxoro okeana. Ha peke pacnoioKeHbl IOCEIKH
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MunbkoBo u Kimroun. Peka KamuaTtka ycrynaer [len:xkune 1o BenmM4ynHE THIPOCETH,
UMesl TIPU 3TOM ropas3ao OOJIbIINE 3amackl Jococeh [12].

Kpynneiinryto peunyto cuctemy KaMuaTckoro kpas cocTaBisitoT 0acceiHbI pek
ITerwxuna (713 km) u TanoBka (458 KM), OJJHAKO COCTOSIHUE PBIOHBIX PECYpPCOB
JAHHOW CHCTEMBI HEJOCTATOYHO U3YUYEHO IO HECKOJIBKUM MMPUYMHAM: HEJOCTATOUYHOE
KOJIMYECTBO PHIOOXO3SUCTBEHHBIX HCCICOBAHUM H OTCYTCTBHE MPOMBICIOBOMN
ctaTucTukd. [lo moclenHUM JaHHBIM, M3 BCEX BHJOB JIOCOCEBBIX, MEPCIEKTUBHOE
MIPOMBICJIOBOE€ 3HAYEHHUE HMEET KETa, 3amachl KOTOPOM MOYTH HE OCBaMBAKOTCA.
Taxke wuMeIOTCS 3amackl TMPECHOBOAHBIX PBHIO (Xapwyc, IIyKa), OJHAKO WX
MIPOMBIIIICHHAs J0ObIYa HelenecoobpasHa [8].

Peka ABaua (122 kM) Take OTHOCHTCS K BOJOE€MaM PBIOOXO3SIICTBEHHOTO
3HAYEHUS BBICIIEH KAaTETOPUU U SIBIIETCS MECTOM HEPECTAa TUXOOKEAHCKOTO JIOCOCH.
Kpome Toro, ABava 3aHUMaeT BaXHOE MECTO B (DOPMUPOBAHUH KAYECTBA MUTHEBBIX
Boa [11]. Ha pexe Haxomutcs ropon Enn3oBo, B CBA3M C YEM DKOJIOTUUYECKHUN
MOHUTOPHUHT KauecTBa BOJ UMEET BAXKHOE MPAKTUYECKOE 3HAUCHUE.

Peka Ilapatynka (81 KM) ¢ NOpUTOKaMH SIBIIIIOTCS MECTOM HepecTa u
BOCIIPOU3BOJICTBA THUXOOKEAHCKUX Jiococed. B HacTosiee BpeMsi MPOAYKTUBHOCTh
PEeKM CHH3UJACh, B CBSI3M C 4YeM MPOMBIIIJIEHHOE pPBHIOOJOBCTBO B HEM He
ocymectisiercs  [1].  CHwkeHHe  YHUCICHHOCTH  JIococed  OOYCJIOBJIEHO
AQHTPOTIOTEHHBIM ~ BO3JCHCTBUEM: OpPaKOHbEPCTBOM, 3arpsi3HEHHEM  BOJOTOKOB
CTOYHBIMM BOJAMHU, a TAK)KE€ HAPYLIEHUSAMH ITyTE MUTPAIIUU JTOCOCEH.

KamuaTckue peku XapakTepu3yrTCs HU3KHMH IIOKa3aTelIsIMU KECTKOCTH,
MUHEpAJIM3alMA U MYTHOCTH, YTO OINPEEISAET BEICOKYIO YYBCTBUTEIBHOCTD JIOCOCEMN
K aHTPOIIOT€HHOMY BJIMSTHUIO.

Kamuarckuit kpail xapakTepu3yeTcsl psaoM SKOHOMUYECKUX MPOOJIeM, TaKUX
KaKk cliaboe pa3BUTHE TPAHCHIOPTHON MHQPPACTPYKTYpPhI, BBICOKHE Tapudbl Ha
AIEKTPOIHEPTHIO, OTIATEHHOCTH OT BO3MOKHBIX PHIHKOB COBITa MPOAYKITHH.

[lepeuncriennbie  GakTOpel  OTPAHUYWBAIOT  BO3MOXKHOCTH  Pa3BUTHS
npombinuieHHocTH Kamuarckoro kpas. Bmecte ¢ Tem, Ha TEppUTOpPUM PETHOHA
pa3BeJaHbl  MECTOPOXKJEHHMS 30J0Ta M  METAJUIOB  IJIATUHOBOM  TPYMIbI,
PACIOJIOKEHHBIE HA TEPPUTOPUH OACCEHHOB IIEHHBIX PBIOOXO3SIICTBEHHBIX PEK:
Kamuatku, Nuu, Acaun [7]. Cozmanue B 2015 romy TeppUTOpUU OIEPEKAIOIIETO
COLHATBHO-DKOHOMUYECKOTO pa3BUTUSA (TOCOP) Kamuarka JOJKHO
CIOCOOCTBOBAaTh  MPUBJICUECHUIO HWHBECTULMNA N8 Pa3BUTUS  TOPHOPYIHOU
IPOMBIIIICHHOCTH Ha IMOJYyOCTPOBE, YTO CTABUT TMOJ YIpo3y COXpPaHEHUE
YHUKaJIBHOM CpeJibl OOMTaHUs TOCOCEBBIX BUIOB PHIO.

O6BEM Bomo3abopa B Kamuarckom kpae B 2015 roay cocrabun 171,4 miH M3,
U3 KOTOpBIX ObLIO Hucmosib3oBaHo 150,8 muH M3 cBexer Boabl. B crpykType
Bogomnonb3oBanugs B 2015 romy mpeoOnamano HCHOIb30BAHME BOJBI  HA
IIPOMBILUICHHBIE HYK/IbI (pUCYHOK 1) [2].

COpoc 3arpsi3HEHHBIX CTOYHBIX BOJ B BOAHBIC 00BEKTH B 2015 Tomy cocTaBumi
25,4 muta M3, u3 HUX 21,4 MitH M3 HE MMOJABEPTAMCH KAKOMY-THOO BHTY OUHCTKH.

B stoil cBs3m B KamMuaTckoM Kpae 0co00 akTyaJIbHOW 3aJayeil sBISIETCS
COXpaHEHHUE U Pa3BUTHE CETH MOHUTOPUHTA BOJIHBIX OOHEKTOB.
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MOHUTOPUHT COCTOSTHUS BOAHBIX 00BEKTOB KamM4aTckoro kpasi OCyImiecTBIIsSET
OI'bY «Kamuarckoe YI'MC» Ha 22 pekax B pa3IMYHBIX YacTSAX MOJYOCTpOBa.
N3mepenuss mpoBOAST MO THAPOXUMHYECKHUM M THUAPOJOTUYECKUM IOKA3aTENsIM,
MPOJIOJKATENTLHOCTh HAOJIO/ICHUI Ha HEKOTOPBIX MOCTax cocrapisieT 6osee 80 jerT.
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Pucynok 1 — Ctpykrypa Bosononb3oBanusi Kamuarckoro kpas B 2015 roay

B 2015 romy Obulo BBISIBIEHO 3arps3HEHHE peK Kpas HedTenpoaykramu (B
cpenaem 5 TIJIK), denomamu (5,9 IIJIK), menpro (3,5 IIJIK). Kpome toro, B
HEKOTOPBIX BOJOTOKax OBUIM 3apEeTUCTPUPOBAHBI BBICOKME KOHIICHTpAIMM Kelle3a
(16 ITJIK) u nunka (8 I1JIK). B nenom, no nanaeiM ®I'BY «Kamuarckoe YI'MC»y,
Boza B Oosiee 70 % CTBOpOB HAONIOACHHWI OTHECEHA K KAaTETOPUHU «3arps3HEHHA

(pucynoxk 2) [9].
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Pucynok 2 — Jlunamuka 3arpsisHeHus: pek Kamuarckoro kpast

CounaibHO-TUTUEHUYECKUH MOHUTOPHUHT BOJHBIX OOBEKTOB KaK MCTOYHUKOB
MMUTHEBOTO BOJIOCHAOXKEHHUS OCYIIECTBIsIeT YrpaBieHue PocnoTpeOHam3opa 1o
Kamuarckomy kparo. HccnemoBaHusi MpPOBOJAT IO CAHUTAPHO-XUMHUYECKUM,
MUKPOOHOJIOTUUECKUM, MTapa3uTOJIOTHYECKUM TTOKa3aTEesIM.

[To pmamneiM Ha 2015 rox, B Kamuarckom kpae wucnons3oBanoch 247
HMCTOYHHUKOB MTUTHEBOTO BOJOCHAOKEHUS, U3 HUX 14 moBepXHOCTHBIX (peku O3épHas,
[Tayxxetrka, bombmas). Okomo 20 % HMCTOYHUKOB BOJOCHAOKEHUS HE OTBEYAIH
CaHUTApHBIM TpPaBWJIIAM W  HOpPMaM, OTMEYEHa BBICOKAs  W3HOIICHHOCTH
BOJIONIPOBOHBIX cerel [3]. B mepwox maBoAgKka OYKUCTHBIE COOPYKEHUS,
OOJNBITMHCTBO M3 KOTOPBIX MmocTpoeHo B 1960-1970-x rr., He chopaBiIgrOTCS ¢
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OUMCTKOW CTOYHBIX BOJI, B PE3YJIbTATE YEro KadyeCTBO BOJAbl HE COOTBETCTBYET
HOpPMaM 10 OPraHoOJIENTUYECKUM noka3zaresam [ 10].

OI'bY «KamuatTHMPO» npoBOAUT MOHUTOPHMHI Ha BOCBMH IPECHOBOIHBIX
HepecToBbIX  BoJoéMoB  Kamuarckoro  kpas. Pe3ynbrarbl  MOHUTOpHHTA,
npoBeaEHHOTO B 2014 roay, BBISIBWIN YXYAILICHUE SKOJIOTUUECKOTO COCTOSIHUSI PEKU
[TapaTtynka, B KOTOpPYIO MPOU3BOMASAT BBIITYCK MOJ0Au Jiococs u3 [lapatynckoro JIP3
[5].

OTMeTHM, YTO TOCYAAapCTBEHHBIE JIOCOCEBBIE 3aBojbl Ha Kamuarke Obuin
MOCTPOCHBI Oojiee 25 JeT Ha3zaJ U Ha HUX MPaKTUYECKH OTCYTCTBYET CHCTEMa
BOJONOATrOTOBKH, YTO OrPaHUYMBAET BO3MOKHOCTU pa3BEIEHUS ILIEHHBIX BHUOB
Jococst 6e3 moorpeBa BOAbl. YUUTHIBas BUAOBOE pa3HOOOpaszue pek Kpas, Cieryer
HauOoJblllee BHUMAHUE YACNATH COXPAHEHUIO €CTECTBEHHBIX MOIYJSILMM Jiococs
MyTEM OXpaHbl KaueCTBA BOJHBIX 00bEKTOB.

Oco0oe BHUMaHHE HEOOXOJAMMO OOpaTUTh HAa YHUKAIBHBIE OXPHUCTHIE MOYBBI
Kamuarku, copmupoBaBmmecss moj BO3IACHCTBUEM BYJIKAHUYECKOM AKTUBHOCTH.
JIJist OXPUCTBIX MOYB XapaKTEPHO MOBBIILIEHHOE (IPUMEPHO B 2,5 pa3a BbIIIE KIapKa)
cojaepxkanne obmero gochopa B BepxHUX ropu3oHTax [6]. IMeroTcs cBeleHUs O
CUIbHOM 3adochaunBaHuM CENbCKOXO3SIMCTBEHHBIX MoYB KamuaTtckoro kpas, 4to,
Jake MpU HEOOJIBIIMX TEMITAX Pa3BUTHUSL CEJIbCKOTO XO035AKCTBA, MOKET MPHUBECTH K
ABTPO(PUKALIMH IPUPOIHBIX BO.

[IpoekTtsl cTpoutennbcTBa kKackana JKynanockux ['9C u Ilewxkunckon 119C,
pa3paboTaHHbIE el B COBETCKOE BpeMsl, IEPUOINUYECKU [TEpeCMaTPUBAIOTCsA. TeM He
MEHEE, TaXe ¢ YIYETOM JOCTHIKEHUN COBPEMEHHON HAyKN M MHXXEHEPHUH, PEaTu3aliysl
TUX MPOEKTOB HAHECET CYILIECTBEHHBIM YIIEpO MOMYJSALUAM JTUKUX JIOCOCEH
Kamuatku. Kpome Toro, mpu OrpomHbIX 3arpaTax Ha CTPOMUTEIBCTBO OOBEKTOB,
PBIHKH COBITA AJIEKTPOIHEPTUH JIO CUX TIOP HE OMPEICITICHBI.

Pa3BuTHe BO300HOBIIEMBIX HCTOYHUKOB dHepruu B KamMyaTckoMm Kpae MMeeT
sKojoruyeckue ocobeHHoctd. Kamuatka oOnagaeT OrpoMHBIMHM  3alacamu
T€pMaJbHBIX MOA3EMHBIX BOJ, OJJHAKO HCIOJb30BaHUE uX B 1'e0TOC orpanudeHo,
T.K. XUMUYECKUN COCTaB BOJ HE MO3BOJIIET COPACHIBATh UX B PEKH O€3 OUMCTKHU.

Taxum 00pazom, CIIOKMBILAsCSA CHUCTEMa BOAOMONb30BaHus Kamuarckoro kpas
XapaKTEPHU3yeTCs] OTCYTCTBHEM WJIM HW3HOLIEHHOCTBIO OYMCTHBIX COOPYXEHUU H
00BEKTOB HMH(PPACTPpyKTypbl. B cBsi3u C 3TUM HEOOXOAMMO YIEIUTH 0C000e
BHUMAHHUE CaHUTAPHO-3IUJIEMHUOJIOTMYECKOM 0OCTaHOBKE B pervoHe. Pe3ynbTaTh
MOHHUTOPUHTA BOJHBIX OOBEKTOB IIOKA3BIBAIOT BBICOKME YPOBHU 3arpsi3HEHUS
BOJOEMOB, IIEHHBIX B PHIOOXO3SHCTBEHHOM OTHOIIEHHH. Oc000 BHUMAHUE CIIETyeT
0o0paTUTh Ha TOPHOPYIHYIO MPOMBIIIIEHHOCTh B CBSI3U C BBICOKOW BEPOSTHOCTHIO
3arpsi3HeHHs] HEPECTOBBIX peK Kpas. [IpuBneuenne nuBectunnii B Kamuarckom kpae
JOJKHO 00€ecreunBaTh HE TOJIBKO (DMHAHCOBOE OJaronoyiy4rie peruoHa, HO U ObITh
HAIPABIIEHO HAa MOJIEPKAHUE HKOJIOTMYECKON 0€30MacHOCTH PEruoHa, Kak OJHOTrO
U3 CaMBIX IIEHHBIX PHI00X034KHCTBEHHBIX perHoHOB Poccuu.
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YK 639.3
AKBAKYJIbKYPA IIPU OPTAHU3AIIUU JOCYT'A HA BOTOEMAX B
IMHAPKOBBIX 30HAX: BUOJTOTUYECKAS 1 DJKOHOMUYECKAASA
OIIEHKA
Byoynen C.O.
Tocyoapcmeennoe obpazoeamenvHoe yupedcoenue 8blcule2o 00pa308ansl
Mockosckou obnacmu «I'ocyoapcmeenvill COyuaIbHO-2yMAHUMAPHbLIL
yrusepcumemy €-mail: bubunets@bk.ru
AQUACULTURE TO THE LEISURE ON RESERVOIRS IN PARKS:
BIOLOGICAL AND ECONOMIC ASSESSMENT
Bubunets S.O.

Peztome: 6 cmamve npedcmagiieHo 00Ciedo8anue 8000EMO8 PACNONONCEHHBIX
8 napkosvix 30Hax cmoauyvi. OyeHky NPoBOOUNU 8 COOMBEMCMEUU  CO
CMAHOApPMHBIMU  2UOpoOUOIocUYecKUMU Memooukamu. Ha ocnose nomyuennvix
Pe3VIbMamos NnpueedeHvl pacuémvl 3ampam U OKYNAeMOCmu NpuoopeménHo2o
PblOONOCA0OUHO20  MAMeEPUad, Nnpo2yloyHo20 UHBEHMApsi U  PblOOJIOBHLIX
NPUHAONEHCHOCTELL.

Knrwouesvie cnosa: napkosas 30na, uopobuonocuueckoe 00ciedosauue,
9KOHOMUYECKAS OYEHKA

Summary: The article presents a survey of reservoirs located in the park areas
of the capital. The evaluation was performed according to standard techniques
hydrobiological. Based on the results presented calculations of costs and payback
acquired stocking material, recreational equipment and fishing equipment.

Key words: park, hydrobiological survey, economic evaluation

KommuiekcHoe n3ydenue npynoB B napke «Jpyx6a» nposeneno B mae 2011 r.;
INomuuuuckux npynos B napke «L{ITKuO um. M. I'oppkoro» - B cepeauHe aBrycra
2012 r. Cxema craHmmii st oOciemnoBaHusT BOJOEMOB Oblla COCTAaBJI€HAa B
COOTBETCTBUH C OOILEMPHUHITHIMU PYKOBOJCTBAMH IO M3YYEHHIO OMOTEOLIEHO30B U
BOJIHBIX 3KOcUcTeM (puc. 1).

Tepputopust pupoanoro komruiekca «llapk Jpyx0Os1», miomaasio 6osee 111
rEKTApOB, pPACHOJIOKEHHOr0o B (CeBEpHOM AaIMUHUCTPATUBHOM OKpyre Tropoja
MockBbl, paiioH «JIeBoOepexHBII, BKITIOUAaEeT KOMIUIEKC U3 7 mpyaoB (puc. 1).

Ha Tteppuropun «lleHTpasibHOTO I1apka KyJdbTypbl M OTABIXa uM. M.
I'opbkoro», pacnonoxeHHoro B LleHTpanbHOM aIMHHUCTPATUBHOM OKpYre ropoja
MockBbl, HaxoAsaTCA ['OIMIMHCKUE NPYIBI, COCTOAIIME U3 bOIbIIOro ¢ OCTPOBOM U
Marnoro nipynos (puc. 1).
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B pamkax ruapoOmosorndeckoro o0ciaea0BaHus BOJOEMOB OBLIN MPOBEACHBI
cbeMku Ha 34 cranuusx npyaoB ([omunmackue npyasl B mapke «ITKuO um. M.
I'opbkoro» — 8 cranumii, npyabl B napke «Jpyxoa» - 26 cranmuit). Kaxnapiii npyn
UCCJIEIOBAJICA 10 4 HAIIpaBJICHUSIM:

- TEXHUKO-MOP(OJOTUYECKHUE XapaKTEPUCTUKU;

- TUAPOXUMHUYECKUIN aHATU3 BObL;

- TUJIpOOMOJIOTHYECKUE XapaKTEPUCTUKU (BUIOBOM COCTaB Makpo(UTOB,
(UTOTUTAHKTOHA, 300TIJIAHKTOHA, OCHTOCA, UXTUO(hAYHBI).

Coop wu o00paboTka THAPOOUOJIOTHYECKUX TMPOO  OCYIIECTBISAIACH B
COOTBETCTBUM C OOIIETPUHATHIMU METOAuKaMu. M3mepeHune TeMmrepaTypbl H
KHCIIOpOJia TpOoBOIWIM TepMokcuMmeTpoM «Mapk 302-D», oT60op OEHTOCHBIX
PpOO IS OTpe/IeICHUS] KOJTUYECTBEHHOTO U KAYECTBEHHOTO COCTaBa OTOMPAU BIIOJIb
OeperoBoil nuHUM gHOuepmnateneMm I[lerepcona B Moaudukanuun BaBuikuha c
morazsio 3axsara 0,005 M2, onpenenenue pH, kapmanubiM pH-metpom HANNA
Combo waterproof, riryouny mpo3paunoctu AuCkoM «CeKKu», 0TOOp 300IIaHKTOHA
ceTbro Jlxenm.

Onenky OMOMacchl U YUCJIEHHOCTH TUIAHKTOHHBIX U OEHTOCHBIX OPraHU3MOB
IPOBOJWIM B COOTBETCTBHHM CO CTAHJAPTHBIMH METOJIWKAMH, MPUMCHSICMBIMUA B
rUAPOOHOJIOTMY B CHIEMAIM3UPOBAHHBIX J1abopaTtopusix. buomacca 300miaHKkToHa U
OeHTOCA YYUTHIBAJIACh MPHU BBISICHEHUM MPOAYKIIMOHHOTO MOTEHIIMANa M MPUEMHOM
€MKOCTH.

BupnoBoe onpeneneHre BOJHON U OKOJIOBOJHOM PaCTUTEILHOCTH MPOBOUIIOCH
0 CYIIECTBYIOIIUM aTiiacaM-onpeneauTessim. [Ipu BeISICHEHMN BO3MOKHOTO COCTaBa
UXTHO(ayHbI OMUPATIOCHh HA INTEPATYPHbIE HICTOYHUKH, JTAHHBIC, TTOJTYYCHHBIE B XOJIC
oOcieoBaHusl.

Brons mpynoB W 1O TEPPUTOPUH MAPKOB HMMEIOTCS CHUCTEMBI TPYHTOBBIX,
acaIbTUPOBAHHBIX ~ MPOTYJIOUYHBIX  MEMIEXOAHBIX  JOPOXKEK, 32 KOTOPHIMHU
pacriojiaraeTcsi mapkoBas 30Ha, C()OpMUpPOBAHHAS U3 JPEBECHOW W KyCTapHUKOBOMU
PaCTUTENIBHOCTH, MECTa OpPraHU30BAHHOTO OTAbIXa. JKUBOTHBIM MHUpP TpeACTaBIICH
[JIAaBHBIM 00pa30M BOOIIIABAIOIIUME NTUIIAMH.

Oco0oe »sKojorMyeckoe 3HauyeHHe [ONMIMHCKME TMpPyabl HMEIT, Kak
c(hOpMHUPOBABIIMIICS  MPUPOAHBIN OuoIIeHO3 BBITIOJTHSIFOLIINI byHKIIIO
AKOJIOTUYECKOTO Oapbepa, CHUKAIOLIETO HEraTUBHOE BIMSHUE TUIOTHO 3aCTPOCHHBIX
KUJIBIX MACCHBOB; YJy4IlIa€T MHUKPOKIMMAT M COCTOSTHUE OKpYXKalollehd Cpelbl B
IMPWIETAIONIMX K HEMYy KBapTajax >KWJIOW 3aCTPOMKH, CYIIECTBEHHO IOBBIIIACT
KOM(DOPTHOCTh MPOKUBAHUS. [ ONHIIBIHCKUE MPYAbl UCIOJNB3YIOT JJIs KaTaHWs Ha
nonkax W karamapaHax. OCHOBHbIE MOP(QOMETpUYECKHE TMOKa3aTeld Ha MOMEHT
IPOBEICHUE UCCIIEOBAaHUM IPUBEACHBI B TabuIle 1.

Ananuz 2udpoxumuyeckozo pexcuma. llo pesynbrataM XUMHUYECKOTO
aHajM3a WccaeayeMas Boja MpynoB B mapke «JlpyxkOa» mo 9 mokazartemsm u3 19
M3YYEHHBIX HE COOTBETCTBYET HOpMaTtuBHbIM 3HaueHusM (OCT 15.372-87), a
UMeHHO TpeBbimeHne: menu 10 0,23 (mpu HOpMme He Oomee 0,01 wmr/m); xemesa
obmero mo 0,25 (mpu HOpMe HE Gonee 0,1 mr/m); Hukens mpo 0,048 (mpu HOpME HE
6omnee 0,01 mr/n); nuaka go 0,62 (mpu HOpMme He O6omee 0,01 Mr/n); HedTenPOAYKTOB
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1o 0,32 (mpu wHopme He Oonee 0,05 Mmr/m); ammonuii-uona (mo azory) mo 1,1 (mpwm
HopMme He Oosee 0,5 mr/n); mutputoB 10 2,0 (mpu HOpMme He Gosee 0,08 mr/m). Ilo
OpPTaHOJIEITUYECKUM  TIOKA3aTeNIsIM — — B3BCIICHHBIC BEIIECTBA M  3arax,
WCCIIeIOBaHHBIC TIPOOBI BOJIBI TAK)KE HE OTBEUAIOT CAHUTAPHBIM HOPMaM.

Tabnuua 1 - TexHuko-Mopdoaoruyeckre XapakTepuCTUKN BOJIOEMOB

Ne Bogoema IImomane 3epkana, Cp. rmyouHa, O0BeM BOJEI,
(puc. 1) S, ra hep, M w, M
[Tpyner B mapke «/{pyx0a»
; 1,84 1,12 23630
3 1,25 1,55 19352
4 0,43 1,21 5210
5 3,71 1,51 55942
6 1,24 1,39 17272
7 0,12 1,25 1342
> 8,59 -- 122 748
lNomumunckue npynael B mapke «{ITIKuO um. M. I'opskoro»
bonpmioi 2,27
Mautbrit 219 1,18 46 000
> 2,19 -- 46 000

[lo paHHBIM XMMHUYECKOTO aHajiu3a B Npobax UCCieayeMoil BOAbl U3
lNomumuuckux npynoB B mapke «HIIKuO wum. M. T'oppkKoro» ycCTaHOBJIECHO
HECOOTBETCTBHME HOpMaTuBHBIM 3HaueHusM (OCT 15.372-87; (IIIK) u (OBYB)
UMCIOIIUX pP/X 3HAYCHHUs) N0 3-M TOKazareinsM u3 17 W3yYeHHBIX, a HMEHHO
npesbienne: gocdaroB 10 1,0 mr PO,/n (mpu wHOopme 0,05 mr PO,/m); xenesza
obmero a0 0,13 mr/a (mpu HOpMe He Oosee 0,10 mr/m); HedTenpoaykToB mo 0,06
mr/1 (ipu Hopme 0,05 mr/m).

PesynbraTtel DmpOBEAEHHBIX HATYpHBIX HCCIEIOBAHUM BOJHOM  CpEIbI
npecTaBieHbl B TabauIe 2.

Tabmuma 2 - Pe3ynbTaThl TOJIEBBIX HM3MEPEHUI TMEPBUYHBIX THAPOXHUMHYECKUX
mokazarejieu

Bonoem Ne Conepskanne | Temneparypa °C pH IIpo3payHocTh
O, mr/an nucK «CeKKkm»
[Tpyns! B mapke «/{pyx0a»
1 10,95-11,39 14,6-14,8 7,719-7,85 87-91
2 10,08-11,05 14,6-14,8 7,63-7,79 89-112
3 10,07-10,14 14,7-14,9 7,59-7,70 110-114
4 9,73-10,11 15,6-16,3 7,68-7,71 > 103
S) 9,53-10,21 14,8-15,6 7,69-7,76 104-149
6 13,11-13,28 14,2-14,4 7,716-7,78 > 08
7 9,82-9,87 14,4-14,7 7,61-7,72 85-87
INommumuckue npyasl B mapke « {ITKuO um. M. I'opbkoro»
Bonbioi 5,06-5,67 21,5-21,7 7,96-8,69 107-115
Maunbrit 4,72-4,95 21,6-21,8 8,05-8,11 > 91
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[TonyueHHble MOKa3aTENM TEMIIEPATYPhl BOAbI CBUJETEIBCTBYIOT O MOJHOMN
TOPU30HTAJLHOM UM BEPTUKAIBHONM TOMOTEPMUM Ha BOJoéMax B MOMEHT
o0cJiie1oBaHusl.

[Tokazarens pH B mpyaax mapka «/lpyx06a» BapsupoBan ot 7,59 mo 7,85
equuul, Ha [omunuHcKkux mnpynax - 7,96-8,69 eaunun. Ilpo3payHoCTb,
onpenenéHHas mo gucky «Cekkuy, B Ipyaax mapka «JIpyxo6a» coctaBuia 85-114 cwm,
Ha akBartopuu ['onmuuuHCKHX npynoB cocraBuina 107-115 cm.

[lonyueHHble pe3yNbTaThl MO COJIEPKAHUIO PACTBOPEHHOIO KHUCIOPOJa B
JIBYXMETPOBOM CJIO€ TPYIOB YKa3bIBAIOT HA JOMYCTUMBbIC 3HAUCHUS JJIT OOUTAHUS
rupooronToB. Ha bosbiiom romuimackoM nipyny ipu riryoune 2 M coaepskanue O,
cocraByseT 3,95-4,97 mr/n; 3 M - 2,86-3,25 mr/a; 4 m go 1,54 mr/n. DTo cBsi3aHO C
OTCYTCTBUEM BOJIOOOMEHA, a’paliii W MPABUIBLHON IUPKYJSIMA BOJHBIX MacC B
BOJIOEME.

T'uopobuonocuueckue xapaxmepucmuky 3K0CUCIEMbI 8000EMO8.

Buodosoii _cocmas makpogumos. Ilpu oOcinenoBaHUM KOMIUIEKCAa TPYJIOB B
napke «Jlpyx6a» u Tomumunckux npyao B napke «I{I[IKuO um. M. T'opbkorox»
oTpeieNIeHbl MPUOPEKHBIE, MJIaBaIOIINe U TOTPYKeHHbIE MaKpOohUThl. O000IIEHHBIHI
BUJIOBOM COCTaB MO MpyJaM MpeACTaBiIeH B Tadauue 3.

Ta6nuna 3 - BugoBoii coctaB Makpo(pUTOB OMpeICICHHBIN B MIPYIax

napk  mapk «HIIKuO
Bunawbl pacrenuii «pyx0a» um. M.
I'opbkoro»
ITorpy:keHHbIe pACTEeHUS U PACTEHHUS C IUIABAIOIIUMHU JIUCTHIAMH
Drojiest KaHajCKast - Elodea canadensis + -
Prect mmaBarommit - Potamogeton natans + -
Prect rpebeHyaThIit - Potamogeton + -
Priect mpoH3E€HHONMCTHBIN - Potamogeton perfoliatus + -
Prect Oaectsumii - Potamogeton lucens + +
POrosucTHUK MOrpyKeHHBIH - Ceratophyllum demersum + -
Kysinnka 6esast - Nymphaea alba - +
Pacrenus niiaBamomme
Psacku - Lemma sp. + +
IIpudpexnsbie pacTeHus
Kambitr 03€pHbrit - Scirpus lacustris - +
Crpenoauct 00bIKHOBEHHBIN - Sagittaria sagittifolia - +
CuTHST OOJIOTHBIH - Eleocharis palustris - +
Aup 0OBIKHOBEHHBIH - Acorus calamus - +
Poro3s mmmpokonucTHbIM - Typha latifolia - +
E’xerosoBHUK MpoCTOi - Sparganium simplex - +
TpocTHUK OOBIKHOBCHHBIH - Phragmites australis, - +
Ocoxu - Carex sp. - +
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B paiione mnpynoB B mapke «Jpyx6a» mnpuOpexHas pacTHUTEIbHOCTD
OTCYTCTBOBaJIa IOJHOCTHIO, MOTPYKEHHAs] BOJHAs PACTUTEIBHOCTH MO BHUIOBOMY
coctaBy nmnpeacraBieHa OeaHo. Ha Bogoémax wmaccoBO pa3BUBAETCS  BI0Es
KaHaJCKas «BOJHAS YyMay, IUIONMIaAb 3apacTaHus gocTturaet a0 95%-100%. B
IIEpUOJ, MAacCOBOIO BETETALMOHHOTO Pa3BUTHUS MPOAYKLIMOHHBIA MOTEHIHUAT MOXKET
nocturatb 980 T. B wuccienyemMbpix BOJOEMax TakXe €IWHUYHO BCTPEYAIUCH
POTOJIUCTHUK, PACKA M PAECThI  OJecTsAuuid, rpedeHYaThiii, IJIaBalOIIU,
IIPOH3EHHOJIMCTHBIN.

[Ipu oOcnenoBanun ['omunuuackux mpynoB B mapke «[{I[IKuO wunm. M.
['opekoro» ompeneneHsl cleaymomue MakpohuTel. Bpons OeperoBoit nauHUH
BBICAKEHBI, MECTAMH OTOPOKEHBI U MPOU3PACTAIOT - KAMBIII O3EPHBINA, CTPEIOIUCT
OOBIKHOBEHHBIN, CUTHAT OOJOTHBIM, aup OOBIKHOBEHHBIN, POT03 IIHPOKOIMCTHBIN,
€XKETOJIOBHUK TPOCTOM, TPOCTHUK U OCOKH. Ha MomMmeHT oOcienoBaHus B
NpUOpPEXHOM 30HE OOHApY>KEHbl — KyBIIMHKA Oenas W JEKOpaTHBHas, PHECT
onectsnmi, pscku. [IpoAyKIMOHHBIA MOTEHIMAl BOAOEMa IO BBICIIEH BOIHOM
PaCTUTEIIBHOCTH MOKET COCTaBUTH 7-8 T.

Buooesoii cocmas gpumonnankmona. Ananu3 npoO (HUTOIJIAHKTOHA, MMOKa3all,
YTO KOJMYECTBEHHbIE NOKa3aTenu B ['ommuunHckux npyaax B napke «LITKuO um. M.
["'opbKkoTO» OBUIM BBICOKMMHU M BapbUPOBAIM B Tipeaenax ot 2,07 go 3,53 MuH. KIL./7,
BecoBele — oT 2,32 nmo 3,19 mr/m, Torma kak B mpynax B mapke «J[[pyxoOay,
YUCJICHHOCTh U OMOMAacca XapaKTepU30BATNCh HU3KUMU 3HaUYCHUSAMH. [IpoayKius mo
(DUTOTUTAHKTOHY HAa MOMEHT HCCJIEIOBaHUS MPYyNOB B mapke «Jlpyx0a» cocraBmia
103,1 kr, 'onumuHckux npyaos - 60,3 kr.

B cocraBe ¢urtonnankrona mpyaoB B mapke «[pyx0a» ObLIM BCTpEUEHBI
MPEACTABUTEIM  MPOTOKOKKOBBIX, JHATOMOBBIX, OBIJICHOBBIX, MUPOPHUTOBBIX,
JECMHUJIUEBBIX, 30JIOTUCTBIX U  BOJBBOKCOBBIX BOJOpPOCIEH, JOMUHUPOBAIU
MIPEACTABUTENH THATOMOBBIX, TPOTOKOKKOBBIX U BOJIbBBOKCOBBIX POJIOB.

B npo6ax ¢uromnankrona I'omunuHckux npynoB B mapke «LITKuO um. M.
['opbKOTO» IPUCYTCTBOBAIM TPYIIIBI MPOTOKOKKOBBIX, TUATOMOBBIX, CUHE3EIICHBIX,
MUPOGUTOBBIX, IBIVICHOBBIX, 30JI0TUCTHIX BOJIOPOCIICH.

Buooeoit cocmae 300onnankmona. 300TJIaHKTOH OOCJEAOBAHHBIX MPYAOB
NpeACTaBICH OpraHuM3MaMu TpEX Tpymm: kosoBpaTku (Rotatoria), BeTBHCTOYCHIC
pakoo6Opasnsie (Cladocera) u Becionorue pakooodpasusie (Copepoda), B HEOOIbIIOM
KOJIMYECTBE B HEKOTOPHIX MPOOaX BCTPEYANHCHh IUIAHKTOHHBIE (HOPMBI JTUYHHOK
XUPOHOMMU/I.

Pa3zBuTue 300IJIaHKTOHA XapaKTEPU30BAIOCh HUZKMMH  MOKa3aTESIMHU.
bromacca 30omnankrona Ha 6osbmom ['omutmackoM npyay BapeupoBaia ot 0,16 mo
0,20 r/M3, YUCIIEHHOCTH cOOTBEeTCTBeHHO OT 24,0 1m0 36,3 Thic. 5K3./M°. B paiioHe
Majoro ['oMMIIMHCKOTO TPy/la YMCIEHHOCTh ObLTa HA TIOPSIOK BBINIEC M BapbUpOBaja
B npeaenax 318,24-434,81 Tric. 3K3./M3, ouomacca coorserctseHHo 2,48-3,30 v,
YKCIIeHHOCTh 300IJJaHKTOHA MO CTaHIMSAM B Npyjaax napka «Jpyx0a» konebanach
or 17,3 no 139,5 TBIC.IHT./MS, omnomacca — ot 0,15 o 2,4 /M’ (Tabn.4).

[Ipoaykuus mo 300IJIaHKTOHY HAa MOMEHT MCCJEAOBaHUSA NPYIOB B IAPKE
«Jpyx06a» cocraBuna 82,5 kr, ['omunuackux npyaoB — 33,8 kr.
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Taomuna 4 - YucneHHoCcTh 1 OMomacca 300IUIaHKTOHA

Ne Bopoema | Yy CAeHHOCTD, THIC.IT./M" \ Buomacca, r/m°
[Tpyner B mapke «/{pyx6a»
1 34,8-72,4 0,27-0,61
2 122,4-133,9 2,1-2,28
3 105,7-139,5 1,87-2,4
4 17,5-26,1 0,16-0,25
5 18,1-30,1 0,17-0,45
6 17,3-24,3 0,15-0,19
7 61,1 1,03
I'onunmnckue npyael B napke «ITIKuO um. M. I'opbkoro»
bosnbmioi 24,0-36,28 0,16-0,20
Manbiit 318,24-434,81 2,48-3,30

Buooeoit cocmasé 6enmoca. B npodax 3000eHTOCa OBLTH OOHAPYKEHBI OJMTOXETHI,
JUYUHKU XUPOHOMHUJ U MOAEHOK, PYUYEHHUKN U MUABKU. J[aHHBIE 110 YUCICHHOCTH U
Ouomacce 3000€HTOCHBIX OPraHU3MOB IIPUBE/ICHBI B Ta0UIIE 5.

B npynax mapka «/[pyx0a» YHCIEHHOCTh 3000€HTOCHBIX OpPraHHU3MOB I10
cranusaM koseodanacek ot 0,1 1o 3,4 TBIC.HIT./MZ, ouomacca — ot 0,3 nmo 2,4 /M°
HaunbGonee BbICOKME 3HAYEHUS YHCICHHOCTM M OHOMAcCChl OTMEYEHBI IIPHU
JTOMUHUPOBAHUM JUYMHOK XHpoHOMHUJI. IIpomykuuss mo OEHTOCYy Ha MOMEHT
UCCIIeIOBaHMs Mpy10B B napke «Jlpyx06a» coctaBuia 81,7 Kr.

UncneHHOCTh 3000€HTOCHBIX OpraHn3MoB B boibmom [omummHCcKOM npyay B
napke «IIKuO um. M. T'oppkoro» mo cranuusam konebdamack ot 200 go 3900
5Kk3./M°, B Manom ot 6000 go 7300 sk3./mM°, 6Gmomacca B Bombmom mpymy
BapeupoBana ot 3,2 no 10,8 /M, B Masiom ot 3,2 10 8,37 r/m>.

Tabauma 5 - YucaeHHOCTL U OroMacca 3000eHToca

Ne Bomoéma YucaeHHOCTh, ThIC. IK3./M° buomacca,
/M’
[Tpyner B mapke «/{pyx6a»
1 3,4 2,4
2 0,4 0,9
3 0,3 0,4
4 0,5 1,8
5 0,3 0,3
6 0,1 0,4
7 0,7 0,4
[Nommmuckue npyasl B mapke « {ITKuO um. M. I'opekoro»
Boabmioi 0,2-3,9 3,15-10,8
Maunbrit 6,0-7,3 3,22-8,37

B BUIOBOM OTHOIICHWM TOMHUHUPOBAIM JHYMHKUA XHUPOHOMHJ, WX OMoMacca
xonebanack mo cramimsam ot 2,9 go 10,0 r/m® u cocrasisna 90,0 - 96,4% ot obueit
omnomaccel. Omuroxersl oT oOmied Maccel gaBaim ot 0,3 ox 1,02 r/Mz, B IpH
aucnenroctr 100-400 9k3./M° B Bonbinom npyay BCTPEUEHBI MNMUSABKK, B Manom
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npyny JmauHKE 1moaéHok 100-200 sk3./m% TIpomykuust mo GEHTOCY Ha MOMEHT
uccliienoBaHus ['oJUIMHCKUX TIPyA0B cocTtaBuia 139,9 kr.

Buooeoit cocmaeé uxmuoghaynsr. CoriiacHO TOJYYEHHBIM JaHHBIM B XOJI€
M3yYeHHS TUJIPOOMOHTOB TMpPYAOB, HXTHUO(ayHa KOMIUIEKCa TMPYJAOB B MapKe
«pyx6a» u Tomununckux npyaoB B mapke «I{I[IKuO wum. M. T'opbkorox»
MpecTaBlieHa BUaMu phI0 0000IIEHHBIMU B TAOIHIIE 6.

CornacHo MOJIy4eHHBIM JaHHBIM B HXTHO(ayHe MpyaoB B mapke «JlpyxoOa»
OTMEUYEHBI: Kapach, TOJIOBEIIKA-POTaH, IIyKa, OKyHb, IUIOTBA U BEpXOBKa. B
[omuuHCKUX TMpyaax, MECTHbIE BHUJBI PHIO MPEACTABJICHBI: Ca3aHOM, IUIOTBOM,
OKyHEM, KapacéMm, IyKOH 1 HHTPOAYIIEHTAMH O€JIbIM aMyPOM U TOJICTOJIOOHUKOM.

Hannumne wa Oosblield akBaTOpPUM BOJOEMOB EIMHUYHBIX W TPYMIOBBIX
TUAPOOMOHTOB MEJIKHUX M CPEAHUX Pa3MepOB IOATBEPXKJACT MPOBEAEHHAS ChEMKa
sxosioroM HUMMINBIRD Piranha MAX10.

Tabnuna 6 - BugoBoii coctaB nxTuodayHbl

napk napk «IIKunO
IIpeacraBuTen UXTHO(PAYHBI «Apyxoda» um. M.
I'opbkoro»
CazaH, OOBIKHOBCHHBII - Cyprincus carpio - +
CepeOpsiHbIii Kapach - Carassius auratus gibelio + +
[onoBemka-poTan - Perccottus glehni + -
OOBIKHOBEHHA IIIyKa - Esox lucius + +
OOBIKHOBEHHBIN OKYHB - Perca fluviatilis + +
OOBIKHOBEHHAsI TJIOTBA - Rutilus rutilus + +
OOBbIKHOBEHHAsI BEPXOBKA - Leucaspius delineatus + -
Toncromobuk - Hypophthalmichthys - +
bebrit amyp - Ctenopharyngodon idella - +

Pexomenoayuu no 3apvibnenuro

B BOmOEMBI peKOMEHOBaHA MOJUKYIbTYpa PHIO, I TOJABJICHUS BBICIICH
BOJTHOM pAaCTUTENILHOCTH TIPEJIOKEH OeNblii aMyp; HHMaHOOAKTEepUi, MAacCCOBBIX
BOJIOPOCIICH U IIAHKTOHHOTO JIETPUTA - OJIbIM TOJICTOJOOUK; TOTPEOICHHE MITKOTO
3000€HTOCA - ca3aH M Kapach.

Pacuem neobxooumoeo rxonuuecmea pvibonocadounoco mamepuana. Hopmbl
MOCAJKK 3aphIOJSIEMBIM MAaTEPHAIOM PETJIAMEHTUPYIOTCS Pa3BUTHEM KOPMOBOM
0a3pl, TIyOMHAMU BojoeMa W T.1. PexomeHmyemass cpemHss macca TOCaJ0YHOTO
Marepuaina - 200-300 r. HeoO6xoanmoe KOIu4IecTBO MOCa0YHOI0 MaTepralia ca3aHa,
B pacy€Te Ha €CTECTBEHHYIO PHIOOIIPOIYKTUBHOCTD, OTIpeieieHa 1o Gpopmyie:

B = IT=100
(B—g)xp (1). e

Fy

A - He00X0IMMOE KOJIMYECTBO TOJIOBUKOB Kapma (IIIT.);

I' - mnomaas npyna (ra);

I1 - ecTecTBeHHas prIOONPOAYKTUBHOCTE BogoéMa (100 kr/ra);
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B - cpennmii Bec ogHOi# pe106I 0ceHblo (1,0 kr);

B - CpeHuM Bec 3aphiOisisieMoit pbiObl BecHoH (0,4 Kr);

P - IPOIIEHT BhIXoAa pblObI oceHbto (70 %).

B cBs3u ¢ TeM, 4TO BCENEHUE PACTUTENBHOSIHBIX PBIO PEKOMEHIYETCs
IPOBOJUTH B LIENSAX OMOMEIHOpALMU - MPEAJIOKEHbl MIOTHOCTH MOCAAKHU: Oemblii
amyp - 100 mr./ra, Genbrit ToscronoOuk - 150 mir./ra. Wcnonwszys dopmyny (1)
onpenensieM HeoOX0IMMOE KOJIMYECTBO PHIOONOCAI0YHOrO MOCAT0OYHOI0 MaTepuaa
(Tabm. 7).

JIns pac4€ToB SKOHOMMYECKOM 4YacTH IPOAHAIM3UPOBAHBI CYLIECTBYIOIIUE
pacleHKHU psijia NPeaNpUiTuid, Ha UX OCHOBE MPEI0KEH KOHKYPEHTHO CIOCOOHBIM
npeiickypaHT: myTéBka pblOaka Ha Bech AeHb — 400 pyOsnel, BbUIOBJIEHHAs pbiOa
ortaunBaercs 1o gaxty. OTHycKHasl lIeHa Ha MPO/IaXKy BBUIOBJICHHON PHIOBI JIMOO U3

Tabmuma 7 - Heo6xoaumoe KoJImuecTBO phIOOIMOCaI0qYHOTO MaTeprana

B pBIGOIOCAI0UHOTO [Mapk «pyxba» napk «{IIKuO
uM. M. T'opbkoro»
MaTtepuana
IIT. KT. IIT. KT.
Cazan 1050 235
Kapacp 1050 840 235 188
benbrit amyp 855 342 250 100
benwlii ToncTonoOuk 1283 514 340 136
HUroro: 4238 1696 1060 424

caaka: kapn u kapach 300 py6. 3a 1 kr; apyrue Buabl peid 250 py0. 3a 1 kr. [Ipokar
pBIOOIOBHBIX cHAcTel: yaouka - 300 py0., camok mis peidsl - 100 py6., moacak - 100
py0., mpukopmka — 150 py6neii (120r). [Ipokar BEcenbHOMN JIOAKA U BOJHOTO BEJIOCHUIIEAA -
250 py0./4ac.

IKonomuueckan wacmo

3atpaTthl Ha MpPUOOpPETEeHHE pPHIOOMOCAAOYHOTO MaTepuaia, MPOTYJIOYHBIN
WHBEHTAPb, U PHIOOJIOBHBIC MPUHAIC)KHOCTH TIPUBEACHBI B TA0IHIIE 8.
Tabnuma 8 - 3aTparHas yacth, pyo.

napk «L{ITKuO
Pacxonpt [Tapk «/Ipyx06a» 1. M. TopbKoro»
Ha priGonocanounslii Matepuai
Kapacs + kapn 121 800 27 260
Bensii amyp 54 720 16 000
benblii ToncTonobuk 67 848 17 952
Hroro-1: 244 368 61212
Ha nporynoynslii ”HBEHTaphb
Jlonka BécenpHas 330 000 (10 mmt.) 165 000 (5 mrT.)
Bonublii Benocume 450 000 (10 t.) 225 000 (5 mrT.)
Hroro-2: 780 000 390 000
Ha pr10010BHBIN HHBEHTAPH
VYnouka 35000 (10 mT.) 17 500 (5 mwT.)
CanoK 1S phIOBI 30 000 (10 mrT.) 15 000 (5 mT.)
MOJICaK 25 000 (10 mrT.) 12 500 (5 mt.)
[Tpukopmka 340 (2,5 xr) 340 (2,5 xr)
Hroro-3: 90 340 45 340
Bcero: 1114708 496 552
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[lonydyenHass mpuOBUTH IOCIE pealu3allii  PhIOOIOCAIOYHOT0 MaTepuala
npeacTaBieHa B Tabmuie 9. 3arpaThl Ha TOPUOOPETEHHE PHIOOMIOCATOYHOTO
MaTepualia, MPOryJIOYHOTO U PhIOOIOBHOTO MHBEHTAPsI OKYIISTCS MOCTE peaTn3alii
MSTOM MapTUH PHIOHIL.

Tabnuia 9 - Peanuzarust pproomocagouHoro MaTepraia

Bupa pribonocanodHoro ITapk «/Ipyx0a» napk «IIKuO
Marepuasa uM. M. I'opbkoro»
Kapacsp + kapn 130 200 29 140
BeJblii amyp 30 780 9 000
BeJblii TOJCT0100HK 60 652 16 048

Hroro-1: 221 632 54 188

[IpoBenénuble SKOHOMHYECKHE pPacy€Thl MOKA3bIBAIOT, YTO MPU  IOJHOMU
sarpyxeHHoct ¢ 8/00 mo 20/00 croumocTth 1-i nmogkum okymaercs 3a 11 paboumx gHEH,
CTOMMOCTh 1-TO BOAHOTO Bejlocunena okymnaetcs 3a 15 pabouux aneir. IlpumepHo B 3THX
K€ CPOKaX OKYMAaeTCsi CTOMMOCTD 1-i1 ynouku - 12 pabouux AHEH Wiu NOCeTUTENeH, moicaxk
OKymaeTcs 3a 25 pabouux AHEH WU MOCETUTENeH, calloK A pbiObl 3a 30 pabouux aHEH
(mocerwureneii), a mpukopmka (120 r.) mocie 3-ro moCeTUTEN .

YK 639.3.043.13
HHTEI'PAIUA OPTAHUYECKHUX BEHIECTB, OBPA3YIOIIUXCS B
PE3YJIBTATE COAEP KAHUSA KPC, B ATPOI'TIPOBUOIIEHO3
Bbyoynen C.O.
T'ocyoapcmeennoe obpazosamenvHoe yupexcoenue 8blcuie2o 00pa308ansl
Mockosckou obnacmu «I'ocyoapcmeentvill COYyuaIbHO-2yMAHUMAPHbLIL
yHusepcumemy, €-mail: bubunets@bk.ru

INTEGRATION OF ORGANIC SUBSTANCES AS A RESULT OF CATTLE
KEEPING IN AGROHYDROBIOCENOSIS
Bubunets S.O.

Pe3rome: ¢ cmamve npuee@eHbz HOpMamueHbl OOKyMeHI’nbl K ymuausayuu
OMX0008 HCUBOMHOB0OYECKUX npeénpuﬂmud, PACCMOMPEHRDbL PA3TIUHYHbIE MEXHOIOcUU
nepepa60m1<u HABO3A CENbCKOXO3AUCMBEHHBIX HCUBONIHBIX, npueeOeHbl paC'{émbl
ahhexmusHocmu npUMeHeHUsT npu Npou3B00Cmee WAMNUHLOHO8 U nepepabomke
Hagoza KPC 6 buozazosoul ycmanoske.

Knrwoueswvte cnosa: unmeepayusi MON04HO20 CKOMOBOOCMBA, 3P HeKmueHOCHb
nepepa60ml<u U mexHoaocuu ymuiusayuu Haeosd

Summary: In the article the normative documents to waste management of
livestock enterprises, considered various technologies for processing livestock
manure are presented calculations of efficiency of application in the production of
mushrooms and processing of cattle manure in biogas plant.
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Pa3zpaboTtka HU3KO3aTPaTHBIX, BBICOKOA(D(hEKTUBHBIX TEXHOJIOTUH,
00€ecleynBaOINX  TFapaHTUPOBAHHOE  TMPOMU3BOJCTBO  00€33apaKEHHBIX U
00€3BpEIKCHHBIX OPraHMYECKUX YyAOOpEeHUN TMpUOOpEeTaeT Ba)XXKHOE 3HAYEHHE B
BOIIPOCaX MOBBIIMICHUS PEHTA0ETLHOCTH TTPOU3BO/ICTBA.

B 3aBucuMoctH OT cmocoba TONy4eHHS HABO3  IMOAPA3ACISIOT HA
MOICTHJIOYHBIN, OECTIOICTUIOYHBIN (TTOTYKUIKUNA U KUIKANA) U HABOZHYIO KUKY.

[Io creneHn XpaHEHUs PA3JIMYAIOT HABO3: CBEXHUW, NOJYNEPENPEBIINH,
nepenpeBLIni, neperaou. [Ipu pasmoxeHnn Ha CTaauu MEPENPEBIIETO HABO3 TEPSAET
50% cBoero Beca, a ipu oOpazoBaHuu Ieperaos 75%. B 3Toi cBs3M, I OAHATHS
TJI0JTOPOIUS TIOUBBI 00JIeE BBITOHO MCIIOIH30BATh MOIYIIEPEIPEBIINI HABO3.

CyliecTByeT 5 KJIacCOB OMACHOCTH OTXOA0B. MHMHHUCTEPCTBO Npupoasl PD
Bkitouaer HaBo3 KPC B «®enepanbHblil KIaCCU(PUKAIMOHHBINA KaTaJlor OTXOJOB
(®KKO)» u oTHOCHT ero kK oTxojam 4 -5 kinacca (tabu. 1)

Tabnuma 1 - Knaccupukauusa naBoza KPC no kmaccam onacHoctu

Ha3zsanue Kon Knacc Cocrosnue
Hasos 1310040000000 -- -
Hago3s ot KPC nepenpesmuit 1310040101005 V Kj1acc omacHOCTH TBepapiit
Hasos ot KPC 1310040103004 IV kmacc omacHOCTH --
CBEXXUI

HaBo3 oT kpymHOro poraTtoro CKoTa NepenpeBlIMid, HABO3 OT KpPYIMHOTO
poraroro ckota cBexuil (BBeneH [Ipukazom MITP P® ot 30.07.2003 N 663).

MosoyHasi oTpacib HaXOJUTCS B CTAIUU TEXHOJOTHYECKOTO OOHOBJICHUS.
Cornacno ®@enepanbHoMy 3aKkoHy Ne 458 «O BHeceHUMn nu3MeHeHHn B DeepanbHblid
3aKk0H «O0 0TX0/1ax MPOU3BOACTBA U MOTPEOICHUS, BCTYIIUBIIEMY B CHIIy € 1 U0
2016 roma, cCemBXO3MPENNPHUATHS HE WMEIOT TIpaBa OCYIIECTBIATH COOp,
TPAaHCTIOPTUPOBAHUE, OOpPa0OTKYy, YTHUIM3AlMIO, O0E3BPEKUBAHUE U Pa3MEIICHHUE
OpPTraHUYECKUX OTXOJIOB KUBOTHOBOJICTBA O€3 COOTBETCTBYIOIICH JINIICH3UH.

HoBble mnpaBuna 10 JIMIEH3UPOBAHUIO KACalOTCS MOPEANPUSTANA  BCEX
OpPTraHW3aIMOHHBIX (OPM, KPOME JIMUHBIX IMOJACOOHBIX XO3SHCTB, HE HCIIOJIB3YIOITHE
HABO3 JUIA TONy4YeHWs] MpuObUTH. JIJIs HapymmTened TpemxyCMOTPEHBI CEPhE3HBIC
mrpadusie cankiuu: oT 10 1o 30 TeIc. py6. HA qOoMmKHOCTHOE o U oT 100 mo 250
ThIC. py0. — Ha IOPUIUYECKOE JIUIIO.

Croumocts nurieH3un ot 100 TeIc. pyoOsen o 1,5 muH. pyoaeit. s kpymHbIX
XO3SMCTB CTPOUTENHCTBO KOMILJIEKCOB YTWJIM3ALMK HaBo3a Oyner o0xomautbes oT 400
ThICAY 10 20 MIIH. pyOJeil. DKCrepThl MOACUUTANIN: YTOObI COOJIFOCTH BCE TPEOOBaHUS
CaHUTAPHOIO0 U MPUPOJOOXPAHHOTO 3aKOHOJATENHCTBA IO XPAHEHUIO HAaBO3a MJIA
CBHHOBOUYECKOTro Komiuiekca Ha 100 Teic. ronoB, mpuaercs norpatutsh 130 MuH.
pyOneit.
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B cnydae oTHeceHus HaBo3a K MPOAYKUHMH U (WJIM) €r0 HCIOJIb30BAaHUS IO
[IEJICBOMY HA3HAYEHHUIO I COOCTBEHHBIX HYXJ, TpeOOBaHUSA MPUPOJOOXPAHHOIO
3aKOHOJIaTEIbCTBA, BKIIIOUAsh TPEOOBAHUS K MOJYYEHHUIO JTUIEH3UN Ha JNeATEIbHOCTD
no cOopy, TpaHCIOPTHUPOBaHUIO, OOpadOTKE, YTHIM3ALMH, OO0E3BPEKUBAHMUIO,
pasmemienuto orxonoB I — IV kiaccoB omnacHocTH, O(OPMIIEHHIO MacHoOpTOB,
pa3paboTKe MPOEKTOB HOPMATUBOB OOpa30BaHUS M JIMMUTOB Ha MX pa3MelICHUE,
pacyeTy U BHECEHHUIO IUIaThl 33 HEraTUBHOE BO3EHCTBUE HA OKPYXKAIOIIYIO Cpeay Ha
HABO3, OPraHUYECKHUE BEIIECTBA U MaTEpPHUAIIbI, PACIIPOCTPAHATHCS HE OyayT.

B coorBercTBMM ¢  cHCTeMOW ~ HOPMATUBHBIX  JIOKYMEHTOB B
arpornpomsbiiuieHHOM KoMiuiekce KPC MoyiouHOro HampaBieHus BbIIENSAET 55 Kr
HaBo3a B cyTKU (35 kr — TBepaoil ¢pakiuu, 20 Kr — XKUIKON (pakiuu) B TEUCHHE
roaa 20 T, COOTBETCTBEHHO (TaoI. 2).

Tabmuma 2 - Otxoas! npu coaepxannu KPC

Haumenosanue Brixon HaBo3a Brixon Onorasa B Macca CO,
B CYTKH, KT B I'0Jl, TOHH IO/, M B T'OJl, TOHH

Kopogsa 55 20 500 1000

4500 rojioB 247500 90000 2250000 450 000

[Toxazarenu Tab1.2 UCMIONB3YIOTCA MPH NaTbHEUIIINX pacueTax.

TpebGoBanust k mnepepabOTKE M YTHIM3ALHUUA OTXOJOB >KMBOTHOBOTYECKHX
npeanpuaTuii n3noxeHsl B Hopmax texnosnorundeckoro npoexkrupoBanus (HTII-17.-
99). OHu npenycMarpuBaroT yJajJ€HHE HABO3a W3 IOMEIICHHM, T/€ COAEpPIKATCS
KUBOTHBIC, B KAPAHTUHHBIN pe3epByap, i€ OH JOJKEH BBIJIEPKUBATHCSA HE MEHee 6
CYTOK, MpEXJe YeM MOCTYNHUT Ha JalbHellnee XpaHeHue (He meHee 6 MecsleB) B
naryny. HTII-17.-99 mpeanuceiBaOT, 4TO Ha OJHO TOJI€ XWXKA W3 JIaTyH MOJXKET
BBIBO3UTHCS HE yanle, yeM | pa3 B 4 roja, Tak Kak BO3HHMKAET PHUCK 3arpsi3HEHHE
NOYBbl COEAMHEHUSIMU a30Ta. Pa3MmenieHHass Ha TMOJS JKMXKA, BO H30€KaHUE
3apakeHUsl BO3/lyXa, [0 UCTEYEHUIO 2 YacOB JIOJDKHA ObITh 0OpaboTaHa JMCKOBBIM
KYJIbTUBATOPOM.

®epmbl KPC (4500 ronoB mosouHoro craga) aaromiue 175 THIC.M® JKHIKHX
HABO3HBIX CTOKOB JIOJKHBI UMETh JUISl UX XPaHEHMs U YTUIM3aluK HE MEHEee 7 JIaryH,
eMKOCTBIO 12 ThIC.M® Ka1ast, ¢ 06mmM 3epkanoM 20 ThIC. M.

3anoJHEHUE OJHOW JIaryHbl CTOKaMM MPOUCXOAUT 3a 3 Mmecsua. [ns
OIIOPOYKHEHHSI OJHOM JTAryHbI C IOMOIIBIO IUCTEPHBI 06beMoM 11 M moTpebyercs
1091 petic, 409 pabounx AHEH, MpU OJHOBPEMEHHOM HMCIOJIB30BaHUU 4-X IUCTEPH,
notpedyetcs 3,5 Mecsina. 3aTpaThl Ha BHIBO3 MEPEMPEBIINX CTOKOB M3 JIATyH HA TOJIS
U UX JIMCKOBaHUE COCTABUT OKOJIO 1 MJIH. pyO. €KEeroHo.

VimaneHne W yTwiM3anMs — 3HAYMTEIBHOIO  KOJIMYECTBA HAaBO3a U3
KUBOTHOBOJIYECKUX IMOMEIIEHUI SIBIIsI€TCS MHOTO(aKTOPHOU MpoOsieMoi. 3aTpathl
Ha TIEpEBO3KY U HCIOJB30BAHME KaK yAOOpPeHHs HaBO3a 3a4acTyl0 He
ONpPABABIBAIOTCS, HW3-32 YBEIWYEHUS TPyHO3aTpaTr. 3HAYUTEIBHO IIOBBIIIAETCS
3¢ (PEeKTUBHOCT, MpPU MCHOJB30BAaHUM HaBO3HOW >kiku. OkynmaemMocth €€ 1 T
COCTABJISIET OKOJIO 12 KI 3€pHOBBIX €IMHHIL B FOJ.

41



[To ouenkam sxcneproB CILIA, Bnoxxennsiit 1 nonap, B oTpacib nepepadoTKu
oTxo0110B, mpuHocut 30 nomtapos CIHIA.

[IpyuMeHeHE HaBO3a IMO3BOJIIET MHTEIPUPOBATH MOJIOYHOE CKOTOBOZCTBO C
IPYTUMHU OTPACISIMUA KUBOTHOBOJCTBA M PbIOOBOJICTBA. CyYIIECTBYIOT pa3IMyHbIC
TEXHOJIOTMH YTWJIM3alUd HaBO3a CEIbCKOXO3SMCTBEHHBIX JKUBOTHBIX M B JIPYTHX
HaIlpaBJICHUSAX:

- UCIOJNIb30BaHHWE B KayecTBE YIOOpEHUs [UIsi YBEIUYEHUSI KOPMOBBIX
O0OBEKTOB, MPHU BHIPALTUBAHUH PHIOBI (IIPYA0BOE PHIOOBOICTBO), TAKXKE MCIIOIb3YETCS
st kopmienus KPC;

- BEPMHKYJIbTYpa — OJIMH M3 aCHEKTOB B3aUMOJEHUCTBUS C )KMBOTHOBOJCTBOM,
PacTeHHEBOACTBOM MU PhIOOBOJICTBOM. M3 1 TOHHBI KOMIOCTa MOJY4YalOT B CPEAHEM
600 kr Oouorymyca u 10-15 kxr yepBeii. Buecenune 6morymyca B kauecTBe yA00peHuUs
MOJIEM  COKpallaeT 3arpaThl Ha TPAHCIOPTHUPOBKY, SBISIETCS  CPEACTBOM
MUKPOOHOJIOTUYECKON 3alIUThl TOYB. [103BOJIIET MOBBICUTDH TJIOJOPOAKE TTOYUBHI B 5-
10 pa3. B mnpynoBoM pblOOBOJICTBE BHECEHHME B TNpyAbl OuOrymyca Kak
BBICOKOKQYECTBEHHOT'O OPraHMYECKOro yAOOpEeHHs W uepBed, Kak MOJHOIIEHHOTO
KUBOTO KOpMa JiJIsi PbIO, MO3BOJSET 3HAYUTENHHO MOBBICUTH BBIXOJ] KOHEUHOM
npoaykuuu. M3BecteH psa cdep HMCMIOIb30BAHMS MPOAYKTOB BEPMOKYIBTYPHI —
MeJUIMHA, TapproMepusi, TPOU3BOACTBO MOIOIIUX CPEJICTB, B KAUECTBE JIeJIMKAaTECA B
MUIY ¥ T.1.;

- B MPOLECCE OYHUCTKH >KMBOTHOBOJYECKHMX CTOKOB BBIPALMBAIOT BOJIHBIE
pacTeHus, JIMYMHOK KOMapa M KOMHATHOM Myxu. buomaccy BOIHBIX pacTEHUH,
IPUMEHSIOT KaK OpraHuYecKkoe yaoOpeHHe, HCIOJIb3YIOT Ha KOPM CKOTY, MTHIIE,
PACTUTENBHOSIHBIM pbiOaM. JIMUMHKKM KOMapa WCIHONB3YIOTCA IS KOPMIJICHHS
MaJbKOB PbIO U MOJIOJU pbIO. buomacca TMYMHOK KOMHATHON MYXH — TIOJIHOIICHHBIH
OEJIKOBBIN KOPM JIJISi CBUHEH, TEJSAT, NTHUIBI, pbIO (KOopMOBOM koddduriuent 1,6). 13
1 T naBoza KPC uepe3 5-6 cyrok moxkHo nosyuutsh 60-100 kr OromMacchl TMUMHOK
Myx 1 640-700 kr 6uorymyca;

- MCIOJIb30BaHUE HABO3HOI'O KOMIIOCTA AJI MPOM3BOJICTBA IIAMIIMHBOHOB, HA
ocHOBe HaBo3a (20-25 % mo odwemy) u conomsl (75-80%). N3 100 kr KOpOBbETO
HaBo3a (100 Kr yBiIa’)KHEHHON COJIOMBI U APYTMX KOMIIOHEHTOB) 3a OJIUH 000poT (2-4
Mecsina) ¢ 3 M2 noy4aroT 40-45 kr rpuboB. 3aTpaTHas 4acTh U peain3aliysi TOTOBOM
IPOAYKIMHU MIPEACTaBIeHA B Ta0. 3.

bonee monpoOHO 3aTpOHEM M TEXHOJOTHIO YTHJIM3AIMU HABO3a C MOMOIIBIO
OuorazoBoii ycraHoBKH. [lepepaboTka OpraHMYecKHX OTXOJOB Ha OHOra3zoBoi
YCTaHOBKE JaeT OJHOBPEMEHHO Ouoynodpenust u Ouora3. Ha KUBOTHOBOAUYECKUX
KOMILJIEKCAX SKOHOMHYECKHU BBITOJTHEE peoOpa3oBHIBAThH ouoras
B INPOMU3BOJACTBO DJJIEKTPUYECKOWM M TEmIoBOM »dHepruu. lIpum yctaHOBKH
JIOTIOJIHUTEIBbHONM CHUCTEMBl OYHCTKH OHOra3a — HCIHOJB3YIOT KakK TOIUIMBO JUIs
3ampaBku aBToMOOmiei. Yriuekucisii raz (CO,) UCMONB3YIOT KakK CyXOoW Jend, JJis
ra3upOBKHU MJIM TEXHUYECKUX LIEJIECH.
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2 .
Tabmuua 3 - BeipamuBanwe W peanw3anus NIAMIUHROHOB C 3M° MOCAJA0YHOU
IJI01A 1

[Tokazarenu 3HaueHUs
I"oTOBBII cyOCTpaT 250-300 xr
HopMa pacxo/ia KOMIIOCTHO}H MPHOHHIBI HA 1 M° 0,5 kr
HopMa pacxojia KOMIIOCTHOM IPHOHUIE! HA 3 M 1,5 xr
Ilena kommocTHOM TpUOHUIIBI (PYyO.) 248

Brixon mpoaykiuu 3a onuH 000poT (Kr) 40-45 xr rpuboB

Peanmuzanus nponyknuu (pyo.) 4000 - 4500
JlonmomHuTebHBIE pacxosl (pyo.): 230

- 100 Kr KOpOBBETO HABO3a 0

- 100 Kr yBI2Q)KHEHHOM COJIOMBI 50

- 2,5 - 3,5 KT MO4YEBHUHEI 0

- 8 kr runca wim anedacTpsl (pyo.) 58

- 2 xr cynepdocdara (py0.) 72

- 5 xr mena (pyo.) 50
[TpubbLTE (32 2-4 Mecsa) 3522 — 4022

[IpousBoacTBO Omoraza MOXET CUMTAThCs peHTaOenbHbIM Ipu Hamuuuu 20
rosoB. M3 oamoii ToHHbI HaBo3a KPC MoxHO momyunTs 60 M° 6uorasa (niu 2,5 M° Ha
omny rosioBy KPC B cyrku). buorazoBas yctaHoBka OyJeT SKOHOMHYECKH
s dexruBHOM s pepm ¢ moronoBbeM 300-400 1OHHBIX KOPOB.

B Tabmuue 4 mnpuBeneHbl 3HaueHUs BbIXoAa Owuoraza mocie 10 gHei
¢depmentanuu. KommuectBo Omorasza, HE0OXOIMMOE XO3SIMCTBY OMpenessieTcsl Mo
KOJINYECTBY MOTpeOIsieMol sHepruu (Tadi. 5).

Tabmuma 4 - Ilepepaborka HaBo3za KPC B OuorasoBoil ycTaHOBKE C 00BEMOM

peaktopa 15 M

IToka3zarenn 3Ha4YeHus
O0beM cyTouHbIX dKCKpeMeHTOB oT 1 KPC 55 xr/cyTku
Bnaxnocts 3xckpemernToB KPC (%) 86
O06beM cyroyHoro kommuecTBa HaBoza KPC 550 xr
CyTo4Hast 103a 3arpy3KH ChIPbS JUIsl IEPepadOTKH 550 kr
ITonnag 3arpy3ka peakropa 5,5 TOHHBI
HanonaenHocTs 00bE€Ma peakTopa 8,25 M°
Brixon 6morasza Ha 1 KT cyXxoro BemiecTa (MS) 0,25-0,32 M
Copepxanne merana (%) 65
KonnuecTBo cBexkero HaBo3a (B1axxHOCThIO 85%) paBHOE 1 KT 6,67 kr
cyxoro Bemectsa: 100 : (100% - BmaxxHOCTB B %) 100 : (100% - 85%)
Brixon 6uorasa ¢ 1 kr nHaBoza KPC (BimaxkHOCTBH 85%) 0,038-0,048 M
Brixon 6uorasa ¢ 550 xr vaBosza KPC 20,9-26,4 M
YMeHbIIEHHE MacChl ChIPhs B Ipoliecce nepepaboTKH ero B 4-5%
OMOTra30BO YCTAaHOBKE
Brixon 6uoynoOpenus 522,5 - 528 kr
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Tabnuma 5 - [loTpebnenune sHeprun Xo3sUCTBOM B CYyTKH

ITokazarenu 3HayeHUst
[TomorpeB ChIpbsi B p€akTOpe Ot 10% 1o 25%
JIy1st HOI0rpeBa PeakTopa yCTaHOBKM 00BeMoM 15 M 6 M°
J1J1st mpUTOTOBIICHUSI OJTHOM MOPITUU MUK JIJTs1 YEJIOBEKa 0,15-0,3 M
BbITOBBIE TOPEIKH MOTPEOISAIOT 0,20 - 0,45 M/
JInst npuroToBIEHUA MUK Ha 4-X Yell., MPU 3-X pa30BOM NMHUTaHUU 1,8-3,6 m°
Jns oromnenus 1 M JKHJION 10U 0,2 M
Jlnst oToruieHus nomMa rioniaaso 100 M’ 20 m°
Ha ororuienne momentennii misg KPC o0meit mromansro 100 M 20 M
Jlnst kunstaenust 1 mutpa BoJsl 0,03-0,05 m°
Ha conepxanue 1 kopoBbl HEOOXOAMMO 3 JT KUIISTYCHOU BOJIBI 0,09-0,15 M
Jlnst coneprkanust 20 KOpoB HE06X0 MO 60 J1 KUTISTYEHON BOJIBI 1,8-3,0 M°
Ha conepxanune KPC 21,8-23 m°
Ha Bce x03s1icTBO 49,6 - 52,6 M

[Ipumenenre OMOTEXHOJOTUI TMEPEepabOTKU OTXOAOB >KUBOTHOBOJYECKHX
OPEINPUATHIA SIBISIIOTCSI BaXXKHBIM HAIMPABICHUEM HCKYCCTBEHHOW OMOJOTHYECKON
OUYUCTKH, 00ECIEYNBAET yMEHbIIEHHE O0OBEMOB HABO3OXPAHWIMIL. buoTexHosoruu
MO3BOJIAT MOJYYUTh JOIOJHUTEIBHBII MCTOYHUK SHEPrUM B BHUAE Ouorasa B
KOJIMYECTBE,  JOCTAaTOYHOM  JUIsi  o0ecnedyeHus  IMOTpeOHOCTEH  BCEro
KMBOTHOBO/IYECKOT0 KOMILIEKCA U OOCITY>KMBAIOLIETO IIEPCOHAJIA.

DKOHOMHYECKHE aCMIEKTHI MPH MCTIOIH30BAHIH OMOTA30BBIX TEXHOJIOTH:

- SKOHOMMSI KalIUTAIbHBIX 3aTPAT HAa OYHUCTHBIX COOPYKEHUAX (JaryHax);

- IPOU3BOJICTBO JIEKTPOIHEPTUH U TEILIA JIsl COOCTBEHHBIX HYX/I;

- mojada (BblJaya BHEIIHUM TOTPEOUTENIAIM) 3JIEKTPOIHEPTMH B CETh IO
HEPETyJIUpyeMOMY WM 3eJIeHOMY Tapudy;

- u3 1 M~ Ouorasa BeIpaOaThIBaeTCsi OAHOBpEMEHHO 2,4 KBT 4 anekTpudeckoii u
2,5 kBT 4 TennoBoii 3HEpruy;

- OTCYTCTBHE IUIAThl 3a YTWJIM3ALMI0 OPraHMYECKUX OTXO0I0B 3, 4 Kiacca
onacHocTH (IToctanoBnenue ot 12 urons 2003 r. Ne344);

- IpoJaka OMOOPraHNYECKUX yI0OpEeHUH Mo LieHaM, COOTBETCTBYIOIINM LIEHE
3aMEILEHHBIM MUHEPAJIbHBIM y100pEHUSM;

- WCTOJB30BAHUE OpPraHUYECKHX yaoOpeHuid (16 T >KMAKMX OpraHUYECKHX
ya00peHuit o ceoer 3pPeKTUBHOCTH COOTBETCTBYIOT | T MUHEpaIbHBIX YAOOpPEHUI
¢ coaepxannem NPK 16:16:16);

- CPOK OKYMaeMOCTH OMOTa30BOH CTaHIMU — 3-4 ToJa MPHU MOJTHOM CIEKTpe
MCIOJIb30BaHUU MPOU3BOAUMON MPOAYKIMHU (YI0OpEHUS, SJEKTPUUECTBO, TEIIO).

Jlureparypa
1 ®denepanbHblil 3ak0oH OT 29.12.2014 Ne 458-D3 (pea. ot 29.06.2015) «O
BHeceHHH u3MeHeHnii B DenepanbHblii 3ak0H «O0 0TX0Aax MPOU3BOJCTBA H
MTOTPEOICHUS.
2 ITpukaz MIIP P® or 30.07.2003 N 663 "O BHECEHMHM IONMOIHECHHUH B
(benepasibHbIN KIAaCCU(UKAIMOHHBIA KAaTaJOT OTXOAOB, YTBEpKIeHHbIN [Iprkazom
MIIP Poccun ot 02.12.2002 N 786 "OO6 yrBepxaeHUU QeaepaibHOTro
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KJ1acCU(pUKAIMOHHOTO KaTtanora orxonoB" (3apeructpupoBano B Muniocte PO
14.08.2003 N 4981).

3 HopMBbI TEXHOJOTHYECKOTO MPOCKTHPOBAHUS CHCTEM yIaJICHHUS W
MOJIFOTOBKH K HMCITOJIb30BaHMIO HaBo3a u omera (HTII-17.-99).
4 byoynenr C.O. DOddekTuBHOCTh yTHIM3AIMK OTXOJOB MOJOYHOTO

CKOTOBOJCTBA B NPyA0OBOM pblO0BOJCTBE. COCTOSIHME W NEPCHEKTUBBI Pa3BUTHUS
MIPECHOBOJIHON aKBaKyJIbTyphl /Jlokiansl MexayHapoaHOM HayYyHO-IPaKTHYECKOM
koH(pepenunu (Mocksa BBLI, 5-6 ¢espans 2013r.) — M.: U3a-Bo PTAY MCXA um.
K.A. Tumupsizena, 2013. — 495 c.

YK 378.147.88
O PEAJIM3AIIUM POCCUMCKO - BEJIOPYCCKOI'O
COTPYJHUYECTBA ITPU NIOJAI'OTOBKE CIHHEIITUAJIMCTOB JIsA
PBIBHOI'O XO3SIICTBA
TI'onmoBuna H.A., /lanniosa E.A.
Jmumposckuii pblOOX03AUCMBEHHBIN MEXHOL02UYeCKUll uHcmumym (guiuarn)
Dedepanvro2o 20Cy0apcmeeHH020 OI00HCEMHO20 00PA308AMENbHO20 YUPEHCOCHUS
gvicuLe20 00pazoeanusi « Acmpaxanckuu 20Cy0apcmeenHulll MexHU4eCKull
uncmumymy, @edepanvhoe azenmemeo no pwvlbosroscmay, kafvba@mail.ru

TOWARD REALIZATION OF THE RUSSIAN-BELARUSSIAN
COLLABORATION AT THE PREPARATION OF SPECIALISTS FOR FISH
INDUSTRY
Golovina N.A., Danilova E.A.

Peztome. [looseden umoe uemvipexiemnezo Poccuiicko-benopycckoeo
compyoHuuecmea, HanpaeieHHo20 HA HNOO020MOBKY CReyuarucmos OJisi pblOHO2O
xossucmea obeux cmpan. IIpedcmasienvt 0CHOBHbIE 6UOLL OeAMENTbHOCU —
0bpazoeamenvHble MEXHON02UU U aKadeMuyeckas MoOOUIbHOCHb.

Knioueevie cnosa. Poccuiicko-benopycckoe compyonuuecmeo, 8vicuiee
obpa3zosarue, npogeccuoHaibHvie Kaopbl pblOOXO3AUCMEEHHOU OMPACIU

Summary. The four-year Russian-Belarussian collaboration, directed at
preparation of specialists for fish industry of both countries, has been summarized.
Main kinds of activities have been presented — educational technologies and
academic mobility.

Key words. Russian-Belarussian collaboration, higher education, specialists
for fish industry

[ToarotoBka mpodeccHOHaNbHBIX KaJIpOB IJisi pPbIOOXO3SMCTBEHHOW OTpaciu
MO-TIPEKHEMY OCTAETCS BAXXHOW 3a/Jaded JUIsl PELICHMS AaKTyalbHbBIX BOIIPOCOB
IIPOJOBOJIBCTBEHHOM MPOTPaMMBbl CTPaHbl B YCIOBHSX MHUPOBOTO Kpusuca. B
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HACTOAIIEE BpeMsl BBICIIAS [IKOJIA MOJyYaeT IIAHC CTaTh BBICOKO 3HAUYHUMBIM
HHCTUTYTOM oO1ectBa [Bonkoron u ap., 2016], u 3To akTyajabHO HE TOJBKO JJIs
Poccuu.

Peanusys Iloctanosnenue npaButenscTtBa 2002 1. m pemenus Poccuiicko-
benopycckoii cmemannoi Komuccuu B o0act ppIOHOTO X035iCcTBA, JIMUTPOBCKUM
PBIOOXO3SIMICTBEHHBIM TEXHOJIOTHYECKUM HWHCTUTYTOM ((punmanom) DGI'BOY BO
«AI'TY» (APTHN) u Yupexnenuem obOpazoBanusi «benopycckas rocygapcTBEHHas
opaenoB  Oxkta0pbckoit  PeBomtonum  u TpymoBoro  KpacHoro  3HameHu
cenbckoxo3siictBeHHast  akagemus» (YO «bBI'CXAy») 3akiodeH [BYCTOPOHHUMN
JIOTOBOp MO TIOJATOTOBKE, TIEPETOATOTOBKE W TOBBIIMICHUIO KBATH(UKAINH
npo(hecCHoHANBHBIX KaJpOB AJIsi PIOHON OTpaciu.

PaboTa BegeTcst Mo 4yeThIpeM OCHOBHBIM HAIPABIICHUSIM.

1. IloaroroBka cmeuuaancTOB BhbICIIEr0 oOOpa3zoBaHus i PecryOnuku
bemapyce. C 2013 no 2016 r.r. xadenpa axBakynbTypbl JPTU moarorowina u
BoillycTUNa 14 cTyneHtoB u3 PecnyOnuku benapych 1o ouHoi u 3aouHoi dhopmam
oOyueHusi, B ToM uuciie: 10 OakanaBpoB HampamieHus «BoaHbie Ouopecypchl u
aKkBakyJbTypa» (pucyHok 1), 4 BeimyckHuka crnenuaibHoctd 110901.65 «Boaubie
OWopecypchl W aKBaKyJdbTypa» ¢ kKBamdukanuei «VXTromor-peiooBoa» 10
CHelann3anusaM «YTpaBlIeHHEe BOJHBIMU OHOpecypcamMH U pBIOOOXpaHa» U
«AKBaKyJIbTypa» (PUCYHOK 2).

Pucynok 1 — Bemyckauku JIPTU — 6akanaspst 2013 roga: 7 yenoBek u3
Pecny6nmmku benapych
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Pucynox 2 — upextop IPTU B.C. banbkoB u Edpumosuu C.C. — BBIITYCKHUK
criennanureTa 2015 roaa, 3aBepiIMBIINI 00ydeHHE ¢ KPACHBIM JIUILIOMOM, JlaypeaT
nMeHHOU ctuneHauu A.A. MmkoBa, HEOJJHOKPATHBIN MPU3EP CTYACHUECKUX
KOH(EpEeHIINI U CHOPTUBHBIX COPEBHOBAHUM

Cnenuanuctsl paboTatoT B prIOOBOAHBIX X03sticTBax PecmyOommku bemapycs, a
OakanaBp - BblITyckHUK 2015 r.- Menex E.H. 3aBepmun oOydeHue B Maructparype
YO «bI'CXA» (pucyHok 3).

2. Opranu3zanus 1 NpoBeAeHNe YYEOHBIX U MPOU3BOJICTBEHHBIX MPAKTHK.

B pamkax akagemMuyeckoid MOOUIIBHOCTH MPOBOAUTCS OOMEH CTyIE€HTAMH Ha
y4eOHbIE W  NPOU3BOJACTBEHHbIE  MpakTUKU. CTyAeHTbl  CIENHATbHOCTH
«IIpompllizieHHOE PHIOOBOACTBO» 300MHXKEeHEepHOTro (akyinpreta YO «BI'CXA»
npuesxkator B JPTU wu, cormacHo pgonrocpounomy poropopy ¢ @OI'BHY
«BHUUITIPX», mpoxoaar MpakTHUKy B JIaDOpaTOPUU TEHETUKU W CEJEKIMH U Ha
npyJax 3KCIepUMEHTAbHOM 0a3pl HMHCTUTYTa, a Takke Ha 0Oaze OOO «HII
CenexueHTp» (pUCYHOK 4).

Pucynox 3 — 3aBenyromias kadenpoit akBakyabTyphl — 11.0.H., ipodeccop
H.A. T'onoBuna u E.H. Menex - BoimyckHuk JIPTHU u maructp YO «bI'CXA»
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Cryaentsl JIPTU npoxonar npakTuky B I. ['OpkM Ha 3KCIIEpUMEHTaIbHOM
¢dopeneBoM komiuiekce YO «BI'CXA» (pucyHok 5).

Ha npakTtuke pe6sita 0CBauBalOT pa3IM4HbIE TEXHOJOTUM BhIPAIIUBAHUS PHIOBI
B aKBaKyJbType. benopycckue CTyIEeHThl 3HAKOMSTCS C IPOU3BOJICTBEHHBIMU
MpolieccaMy BOCIPOU3BOJICTBA U BBIPAIIMBAHUSA Kapria, a POCCUICKUE CTYIEHTHI - C
0COOCHHOCTSIMU MHKYOAIIMU UKPHI U BhIpaIIMBaHUs (OPEIIH.

Pucynox 4 - Crynentsl BI'CXA Ha kadenpe akBakynbTypsl JJPTU u B ®PI'BHY
«BHHUUITPX»

Pucynok 5 - Crynentst [IPTHU Iloropensues EBrenunit 1 Mapkesuu Binagucnas Ha
ITPOU3BOJICTBEHHOM MTPAKTUKE B dKCIIEpUMEHTANBHOM MoayJe YO «bI'CXA»

3. BaxapiM HampaBieHHeM paboT MPodhecCcOPCKO-MPENnoaaBaTeIbCKOTO
coctaBa kadenp oboux BY30B sBisieTcs cOBEpIIEHCTBOBAHUE Y4EOHOTO TpoIiecca.
OTOMY CHOCOOCTBYIOT pa3jH4YHbIE BHIBI JIEATEIHHOCTH:  B3aUMHBI OOMEH
NPENoIaBaTe/IIMU 11 YTCHUS JICKIWH;, TOJy4YeHHEe HOBOWM HHGOpMAIMK Ha
KOH(EPEHIMSIX ¥ B JMYHBIX KOHTAKTaX O MEPCIEKTUBAX PAa3BUTUS OTPACIU B 00EUX
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CTpaHaX ¥ MHUPOBBIX TECHACHITUSIX PA3BUTHS aKBAKYJIbTYpPbhl; OOMEH MyOIUKAUSIMU H
y4eOHO-METOIMUECKUMH  TTOCOOMSIMHU 1O  OpraHM3allui  y4yeOHOro IpoIiecca;
pEelEH3UpPOBaHNE Y4YEOHBIX IUIAHOB MOATOTOBKUA MPO(PECCHOHATBHBIX KaJpOB IS
peiOHOM  oTpactu Poccuiickoit ®enepaurum u Pecnybnmuku benapycs mo
HamnpayieHUI0 «BojHble Ouopecypchl M akBakyiabTypa». Tak, B 2015 romy B YO
«bI'CXA» mnpoBoaun 3aHATHS 10 AUCHMUIUIMHE «DBHOIOTMYECKHME OCHOBBI
phIOOBOJICTBA» K.0.H., JoueHT Kadeapsl akBakynbTypbl JIPTU C.b. Kynunckuit
(pucynox 6). B Hacrosiiiee BpeMmsi BEIETCS COBMECTHas MOJATOTOBKA Yy4eOHO-
METOANYECKOT0 mocobus mo pazaeny «lIpoayKiinoHHas XapakTepUCTUKa BOJIOEMOBY.

o

Pucynok 6 — louent xadenpsr akBakynbTypsl JIPTHU, k.6.1. Kynunckuit C.b. co
ctyneHtamu Ha Jekiusax B YO «bI'CXA»

4. HayuHble cTyZieHYECKHE KOH(DEpEeHITUY:

C 2013 rona exerojiHast Hay4yHas cTyjaeHueckas koHpepenmus JJPTU ®I'BOY
BO «AI'TY» nmepenuia B cTaTyC MEKIyHApOJHOW, TAK KaK B HEW yXKeE YEThIpE roaa
MPUHUMAIOT y4acThe CTYACHTHI U3 benapycu (pucyHok 7).

OHU TpencTaBIAIOT JOKIIAbl, TEMOHCTPUPYIOUIUE PE3yJIbTaThl UX YUYeOHOU U
Hay4YHOU JESATEILHOCTH U, KaK MPABUJIO, 3aHUMAIOT MPU30BbIE MECTA.

Pucynoxk 7- I[To6eautenu II, 11l u IV cTyneHdeckux HayqYHO-TEXHUUECKUX
KoH(pepeHuuii ¢ MexayHapoansiM yyactuem B JJIPTU ®I'bOY BO «AT'TY» -
cryneHTol u3 Pb
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B 2016 romy tpoe cryaentoB JPTU (MonaxoB UM.A., Mansiruna M.M. u
ITyukaneBa K.C.) mpunsnu 3aounoe ydactue B XIX MexayHapoaHoil HaydHO-
NPaKTUYECKON KOH(PEpEeHIMH «AKTyallbHble MPOOJIEMbl WHTEHCUBHOTO pPAa3BUTHUS
KHUBOTHOBOJICTBa» B I. ['opku (benapych), 1 ux cratbu OnmyOJUKOBAIU B COOPHHKE
MarepuasioB koHpepeHunu [Monaxos, 2016].

Exeronno Ha Poccuiicko-benopycckux pabounx BeTpedax, OpraHU3yEeMbIX

PocpribonoBcTBOM,  mOABOAATCS ~— WUTOTM  pabOTBI  ATOTO  HAMpPABJICHUS
MEXIYHApOAHOTO  COTPYJHHUYECTBA, MPOBOAUTCS OOMeH uHpopmammenrnr 00
U3MEHEHHUSAX, NPOU3OLICAINIMX B HOPMAaTUBHO — TIPaBOBOMl 0a3e BBICIIETO

o0pa3oBaHMs CTPaH — yYaCTHUII, U COBPEMEHHBIX TPEOOBaHUAX MPOodhecCuOHATHLHOM
MOATOTOBKH CIEIUATIUCTOB /I PHIOHOM OTPaCIIH.

Takum obpazom, peanuzyemoe JIPTU ®I'BOY BO «AI'TY» u YO «bI'CXA»
JIBYCTOPOHHEE COTPYJHHUYECTBO B paMkax Poccuiicko - bemopycckoit CmenaHHON
Komuccuu B o0nact peIOHOTO XO35MCTBa HAIPaBJICHO HE TOJBKO HA MOJTOTOBKY
KBaJU(UITMPOBAHHBIX KaJpOB, HO M Ha COBEPIICHCTBOBAHHE Y4YEOHOTO IpoIllecca,
OCBOCHHE COBPEMEHHBIX O00pa30BaTEIIbHBIX TEXHOJIOTUH MPOeCCUOHATBHBIX
JTUCHUTUIMH, OPTaHU3AIMU U TTPOBEACHUS MPAKTHUK.

Jlutepartypa

1 Bonkoron B.A., Hemoctyn A.A., Ymanckuit C.A. O dopmupoBanuu
CHCTEMBI TPOPECCHOHAIBHBIX KBATU(UKAIMK B pPBIOHOM Xxo3siictBe Poccum //
[lepexon Ha denepanbHbIe TOCYIAPCTBEHHBIE 00pPAa30BaTEIbHbIE CTAHAAPTHI BBICIIETO
oOpazoBanus. Jlyumime npakTukd prIOOX03SHCTBEHHOTO0 0OpazoBaHus: MaTtepuabl
IV Bcepoccuiickoii ~ MEXKBY30BCKOM  Hay4yHO-METOAMYECKOM  KOH(epeHIuu
(Kamununrpan, okta0ps 2016): cOopHuk HayuHbix padbot. — Kanununrpan: M3a-so
KI'TY, 2016. - C. 4 - 17.

2 MonaxoB N.A. PeTpocrieKTUBHBIN aHAIIU3 PHIOOBOIHBIX PE3YJIBTATOB C
[EJTbI0 TTOWCKA TyTel MOBBIMIEHUS 3((HEKTUBHOCTH BBIpAIIMBAHUS TOBAPHOU (openn
Ha IpHUMepe 03€pHOro prl0OBOAHOrO xo3siicTBa IIckoBCKO# oOmacTu. AKTyaiabHbIE
npoOJeMbl HMHTCHCHMBHOTO pa3BUTHSA KUBOTHOBojacTBa // Marepuansr  XIX
MexyHap. cTya. KoHd., mocBsameHHon 90-neTuio oopa3zoBanus kadeap OMOTEXHUKN
Y BETEpUHAPHOU MEIUIIUHBI U KopMiieHHs C.X. )XUBOTHBIX YO BI'CXA (r. 'opkwu, 2-3
utonHs 2016 1.). - C. 93 - 95
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YK 639.3
OCOBEHHOCTH OTKOPMA PAJIY)KHOM ®OPEJIA HA TEILJIBIX
BOJAX
EcaBkun I0.U., I'puxkmac C.A., lllexosuos /I.C.
PI'AY-MCXA umenu K.A. Tumupsszesa, /[pozoos A.A. OO0 «/lecha»

FEATURES FEEDING RAINBOW TROUT IN WARM WATERS
Esavkin Y.l., Grikshas S.A., Shekhovtsov D.S.

Pezwome.  Ilpugedenvl  mopgomempuueckue,  mopghorocudeckue  u
Pusuonocureckue noKazamenu paodyICHou openu npu UHMEHCUBHOM OMKOPMe.
Knrwoueevie cnosa:  ¢hopenesoocmeo,  paoyscuas — ¢hopenn,  Kopma,

aghghexmusrnocmnv, UHMEHCUBHBILL OMKOPM

Sammury. Results morphometric, morphological and physiological
characteristics of rainbow trout in intensive fattening.
Key words: trout farming, rainbow trout, feed efficiency, intensive fattening

B HacTosimiee BpeMmsi akTyalleH BONPOC O 3HAYUTEIbHOW WHTEHCU(UKAIUU
MIPOU3BOJICTBA PHIOHOM MPOIYKIIMH 33 CUET YBEJIMUYEHUSI CKOPOCTH POCTA, MIIOTHOCTH
MOCAJIKM, KHUCJIOPOAHOM €MKOCTH BOJbI, KOPMJICHUS KAJIOPUHUHBIMH KOpPMaMHU U
OPYTUX MEPOIPUATHM.

Jlns yBenWYeHUsI CKOPOCTH POCTA, COKpPAIICHUS TEXHOJOTUYECKUX ITAIroB
MPOU3BOJCTBA MPOAYKIIMH HEOOXOAMMO PEIIUTh MpodiieMy KadecTBa KOpMOB. B
OTEUECTBEHHOM pBIOOBOJICTBE OHA JOJDKHA peniaThCsi Ha OCHOBE pPa3paboTKu
3¢ ()EKTUBHBIX PEIENITOB C TOBBIIIEHHBIM YPOBHEM dHEPTUU (JIMIHIOB), BKIIIOUCHUEM
B COCTaB KOPMOB OMOJIOTUUECKH aKTUBHBIX BEIIECTB, KAPATHHOUJIOB, TOKO(Epoa u
ap. (Octpoymona, 2001; [llep6una, I'ambirun, 2006).

VBenuueHne KOJIMYEeCTBA HJHEPTUM B KOPMaxX 3a CYET BBEICHUS B
IpaHyJMPOBaHHBIE KOPMa JKHpa, MOBBIIIAET CKOPOCTh POCTa, CIOCOOCTBYET OoJiee
3O PEeKTUBHOMY HCIOJB30BAHUIO TUTATEJbHBIX BEIIECTB, CHIKACT KOJUYECTBO
BBIJICTISIEMBIX DKCKPEMEHTOB, OKa3bIBaeT MpOTEMHOCOEeperatoiiee AeHCTBUE, HO MPHU
3TOM MOXET CHHU3UTh PE3UCTEHTHOCTh opraHuzma pbi0 (Octpoymona, 2001;
Tumomuna u np. 1988; EcaBkun, np., 2014). OTMedeHO, UTO aKKyMYJISIIIUS KUPa B
opranu3Me (popesu MOBBIIACTCS C YBEJIMUYCHUEM SHEPrONPOTEUHOBOTO OTHOIICHHS,
T.€. YCTAHOBJICHA MpsIMasi KOpPPEJslUs HE C YBEJIUYEHUEM JIMIUIO0B B KOPME, a C
YBEJIMUCHUEM HX OTHOIICHHMS K YpOBHIO Oenka B kKopme. OJHaKo, TpU STOM
pa3zBuBaetcs anemus (Kpacnos, [lonuna, PeokkoB, 1984; OctpoymoBna, 2001).

st Mmosonu ¢dopesiu SHEpro-nmpoTEeMHOBOE OTHOIIEHUE cocTaBisieT 6,9 - 7,5
kkain (28,9-31,4 kJx), nns aeyxaerok 10-12 kkan (41,9-50,3 k/[>x) Ha 1 T npoTenHa.

Hns ynydmieHus — (U3HOJOTUYECKOTO  COCTOSIHUS,  IOBBIIIAIOIIETO
PE3UCTEHTHOCTh OpraHu3Ma pbI0 3a CUYET HOPMAJM3AIMU TEeMaTOJOTUYECKUX
roKa3aresield MPUMEHSIOTCSI COJTH KOOabTa.
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Tabnuma 1 - DHepro-nmpoTeMHOBOE OTHOIICHHE B KOpPMax Uil pamyXHoOW Qopenu

(xIx/1T mpoTenHa)
Tun kopma Hopma* AK Stella 1P | Aquarex
Kopma mst Mmoo ot 1 r o 50 T 28,9-31,4 |30,0-37.1 | 34,0-54,9 | 30,.3-52,2
Lpoywautoneie o1 301 A0 1000 H | 41 9.50,3 | 35,1-413 | 44,1-730 | 558-7L4

* - Kpacnos, [Tonuna, PeokkoB, 1984; OctpoymoBsa, 2001

KobGanpT ywacTByeT B mporieccax KpoBeTBOopeHUs. OH BXOIUT B MOJICKYITY
BuTamMuHa B1, (koOamamuHa), KOTOPBIM MPENCTABISET COOOM CIIOKHYIO MOJICKYITY C
aTOMOM K0OajbTa B LIEHTPE:

— SIBnseTcss aKTUBATOPOM KPOBETBOPEHUSI - CTUMYJIUPYET BBIPAOOTKY
SPUTPOIUTOB, YYaCTBYET B YCBOCHHMH >KeJie3a, TakuM oOpa3oM, MperoTBpalias
pa3BUTHE aHEMUU;

— Perynupyer ¢pyHKIUM HEPBHOW CHUCTEMBI - KOOAJIBT B COCTaBE BUTAMHUHA
Bi, ydacTByeT B CTpOUTENHCTBE OEIKOBBIX M JKUPOBBIX CTPYKTYp 3alUTHOTO
MHUEJIMHOBOT'O CJIOSl HEPBHOM KJIETKH, MPEIOTBpalas HEBPOIOTUYECKUE CUMIITOMBI:
pa3apaXKUTEIbHOCTh, YTOMJIEHHE, 000CTPEHUE HEPBHBIX 3a00JI€BaHUM;

— Hopmamm3ys oOmeH BemecTB - KoOOaidbT peryiaupyer paboTy
SHAOKPUHHOW CHUCTEMbI, BXOJUT B COCTaB METANIORH3MMOB, BO MHOTHMX PEaKIIUSIX
oOMeHa SIBJISIETCSI aKTUBATOPOM (hePMEHTOB;

— B TtecHom B3aumoneiictBuu ¢ ButamuHOM C, GONMEBON KUCIOTOM
(BuTamMuHOM Bg) M MaHTOTEHOBON KHCJIOTOM (BUTAaMMHOM Bs) ydacTByeT B CHHTE3e
O€NKOB, )KUPOB U YTJIEBOIOB;

— CriocoOCTByeT OOHOBIIEHHIO KJIETOK OpraHm3ma - KoOaJlaMUH BO
B3aMMOJICHCTBUY C IPYTMMH BELIECTBAMM 3aIIyCKAa€T OCHOBHOM KU3HEHHBIN MTPOLIECC
- CHHTE3 JIe30KCUPHOOHYKIeMHOBOU 1 pubonykiaenHoBou kucnot (JJHK u PHK), u3
KOTOPBIX COCTOSIT KJIETOYHBIE SApa, U KOTOpPHIE COJAEPH AT BCIO HACIEICTBEHHYIO
uHpopmaiuio. OHU NOAJIEPKUBAIOT U CTUMYJIUPYIOT CUHTE3 OEIKOBBIX BEILIECTB;

— CtumynupyeT pocT KOCTHOM TKaHM - JIOCTATOYHBIM 3amac B
octeobnacTtax (KJIeTKax KOCTHOM TKaHM) KOOaJlaMHHA MMEET BAXKHOE 3HAUCHHE IS
oOpa3oBaHMs KOCTEH. ITO 0COOEHHO Ba)KHO TSI IETEH, B MEPUOJT aKTUBHOT'O POCTa, U
KEHIIMH, B KIMMAKTEPUUYECKOM MEPHOJIC, Y KOTOPHIX MPOUCXOJUT TOPMOHAIBLHO
00yCIIOBJICHHAs MTOTEPsi KOCTHON MacChI;

- [IposiBsieT ~ aHTHATEPOCKJIEPOTUYECKOE  JEHCTBHE -  KOOAlbT
CIIOCOOCTBYET CHI)KEHHIO YpPOBHS XOJIECTEPHMHA B KPOBUM M BBIBEJCHHUIO €r0 U3
KPOBEHOCHBIX COCYJIOB, IPEIYIPEXKIas €ro OTIOKEHNE Ha CTEHKaX COCYJIOB B BHUJIE
aTEepOCKIEPOTHYECKUX OJISAIICK;

- NMMyHOCTUMYNIMpYIOIIeE - OpraHWYecKhe COEIMHEHMs KoOajabTa
OKa3bIBAIOT OJATOMPHUATHOE BIWSHUEC HA HWMMYHHTET, TOBBIMIAA (HaromuTapHYIO
AKTUBHOCTD JICUKOLIUTOB.

[TosTomy mipu KOHTpoJie HaJ (U3HOJOTUYECKUM COCTOSSHUEM OOBEKTOB
BBIPAIIMBAHUSl TPU HUHTEHCUBHOM OTKOPME U OIEHKE KadecTBa BbIPAIIMBAEMOMN
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PBHIOBI TIPY BOCIIPOM3BOJICTBE IIEHHBIX BHJIOB PBHIO OMpeaeNieHre MmoKa3aTeael KpoBU
SBJISIETCS] OJTHAM U3 HAJIEKHBIX U ONIEPATUBHBIX METOJIOB.

[lenr nmaHHOM palOTHI 3aKirOYaliach B pa3pabOTKe METOAOB IOBBIIICHUS
3(()EKTUBHOCTH MHTEHCUBHOI'O OTKOpPMa paayKHOW (openn B YCIOBHUSX TEIUIbIX
BOJI.

MeToabl M cXeMa HcCJIeJ0BaHNH

OnbIT NpOBOAMIICSA B IPOU3BOACTBEHHBIX yclIoBHAX B cagkax OO0 «JlecHa»
HOsIOpst o eBpanib. ONBITHBIM MaTEPHAIOM CIIY>KWJIM TOJOBUKHU (HOPETH CpeaHeit
Maccou 95,8 r, 103,0 teIc. mT. Iimomane kaxknoro caaka cocrasiisuia 10 M2, rIyonHa
— 2,5 m. Kontponb ckopoctu pocta ocymectBisuics 1 paz B 10 - 15 nHelr nmytem
BbUTOBA 1 B3BemmBanus 10% prio.

MopdomeTpruyueckne  TOKa3aTead  ONPEACISUICh  MyTeM  WU3MEpeHUi
paznuyHbIX CTPYKTYp Tena pbido (IIpaBmun, 1966). PeiO BCKkphIBamM W MOABEPTaIu
noaHomMy Mopdosornueckomy aHanuzy (CmupHoB u 1p., 1972; KyGauukac, 1976).
PaccunThiBaiy OTHOCHTENBHYIO MacCy OTACIbHBIX OpPraHOB M 4YacTed Tena B
IIPOLIEHTaX OT Macchl Tena. I'emarosiormyeckue mnokasarenu omnpenesum no T.H.
Npanosoii (1983).

UccnenoBanusi ObUIM TPOBENEHBI B YCIOBUSIX HWHTEHCUBHOTO OTKOpMa
(ckopocTh pocta KM = 0,09 u 601ee). CkopocTh pocTa OleHUBAIH M0 KO3 DUITUEHTY
maccoHnakoruieHuss (Km, Kynuuckuii, bapano, 1985). Tak kak ko3¢duiueHt
MaCCOHAKOIIJICHUS SIBJSIETCSI KOHCTAHTOM, OH MO3BOJISIET JIETKO CPAaBHUBATh CKOPOCTH
pocta pBIOBI ¢ pasnmuyHOM Maccoil. [lmamazoHa wcmosb3oBaHus Kod(duimenTta
MaCCOHAKOIUJICHUSI UMEET HEKOTOPhIE OTPAHNYCHUS

1. Macca pbiObl 1omKHA OBITH 1 T 1 Ooee. DTO YUCTO MATEMATUYECKOE
OTpaHUYCHHE, CBI3aHHOE C 0OCOOCHHOCTIIMU (OPMYJI, UCTIOTB3YEMBIX JIJIsl PACUETOB.
2. Pr16a momkHa HaXOAWTHCS HAa FOBEHAJILHOM 3Tarle OHTOTeHe3a (TO €CTh

OBITH HEMOoJI0BO3peNnoil). MoxHO ucnonas30BaTh KM M Ha MOJ0BO3peNiol pbiOe, HO
TOYHOCTb pPAacueToB B H3TOM ciy4yae OyJeT HaMHOIO HHUXE, TaK Kak pocCT
MI0JIOBO3PENION PHIOBI OTIAMYAETCS SIPKO BHIPAXKEHHOW MEPUOIUYHOCTBIO.

Taomuma 2 - Cxema onbITa

Ilepuo Ilocanxa, o Kucnopon, Mapka
BapuanTt (ngfa)ﬂ I_HT./IILVIZ Temneparypa, C Hl\;]IIF /JI; A o ;)Ma
1-1.11- Aquarex
1-2 10.12 200,0 18-15 9,5-10,2 43127
2-11.12- Aqguarex
1-2 2101 140.0 15-5 10.2-12.8 4327
1 Aquarex
43/27
3_12116041_ 50 5-18 12895 | Aquarexda/
2 ' 27+0,5mg/k
g CoCl,

[TomyueHHBIE SKCIIEPUMEHTAIBHBIC JAHHBIE IMOIABEPTHYTHI OMOMETPUYECKOU
oOpabotke mo wmetomam, mnpeioxkeHHBIM H.A. Ilnoxuuckum (1980), ypoBeHb
JIOCTOBEPHOCTH TPHUHAT paBHBIM 95,0%. OOGpaboTka MpoBeNeHa C MCIOIb30BAHUEM

53



nporpammuoro makera MS Excel 2003.

Ta6muna 3 - [Tokazatenu kauectBa kopma Aquarex 43/27

HaumenoBanue Conepxanue, %
IIpoTenn He MeHee 43

Kup HE MeHee 23

3oma He 6oiee 10,0
Kneryarka He Ooitee 2,0
KanopuiiHocTs (nepeBapumasi 3HEpIusi) He menee 21,5 MJDx/kr
Kmx/r 50

Tabnuma 4 - Pekomenayembie HOpMbI KOpMiieHUs, KT Ha 100 Kr pbIObI B CyTKH

Macca pbIObI, T

Pasmep rpanyi, MM

Tewmmeparypa BosI, *C

2 6 10 14 16

80-200 4 06 | 10 | 14 | 18 | 20

200-500 5 05109 |13 |17 | 19
500-1000 6-8 04 108 | 12 | 16 | 18

- JlanHble npencTaBICHHbIE B Ta0nMIle, UMEIOT PEKOMEHIATENbHBIM XapakTep M MOTYT

HU3MCHATHCA B 3aBUCHUMOCTH OT COCTOSIHUA pBIGBI, €€ aKTUBHOCTHU U yCJIOBI/Iﬁ COACPpIKaHUA.

Pe3yabTarhl

Bomoem-oxnanurens Cwmonenckoit ADC Ha koTopom Oasupyercs OOO
«/lecna» obpaszosan B 1980 romy B BepxHeM TeueHUHM peku Jl€CHBI U B HACTOSIIEE
BpeMsi BOJOXPAHWIMIIE BBITSHYTO BAOJb OOpa3ylolled ero peKu U HOCUT YepThl
BOJIOEMOB PYCJIOBOTO THUIA ¢ HEOOJBIIMMH 3aJIUBAMHU BJOJb JIOJIMH, BIAJAIONIUX B
Hero pek. OH B Hacrosiiee BpeMs HMeeT Iuiomanb 4,2 ThIC. ra mpu JIJuHE 55 U
HaumOoJbIIed mupuHe - 4,5 kM. MakcumanbHas riayOrMHa BojoeMa cocTaBisieT 18 m,
cpennsisa- 4 M, 00beM BojiHOM Macchl- 300 MuTH. M. TUIOIIAh AKTUBHOTO OXJIAXKICHUS

BojioeMa cocTaBirsieT 25%.

Ta6nuna 5 - PesynbTaThl BelpammBanus ¢openu 1 atan (BapuaHTsl 1 u 2)

ITokazarenn Jlara

1.11 | 15.11 | 29.11 10.12 1.11-10.12
[Tpo1OIKUTETEHOCTD OTBITA, CYTKH 0 14 15 10 39
Cpennsist Macca pbIOBL, T 95,8 |127,1 |160,4 206,2 206,2
N3pacxomoBaHo KopMma, KT - 2825 4350 3450 10625
BookuBaemocTs, % - 100 100 98 98
BBIXO/ HXTHOMACCHI, KI'/ M° 19,7 | 26,2 33,0 41,6 41,6
Koaddurnument macconakornenus, Km - 0,097 | 0,081 0,142 0,102
OTtHocuTeIbHASI CKOPOCTH POCTa, %o - 2,04 1,56 2,54 1,99
CyTOYHBIN panuoH, % - 1,76 1,96 1,86 1,79
3arpaTsl KOpMa, KI/KT - 0,88 1,27 0,80 0,97
3arpaTsl IpoTENHA Ha | KT mpupocTa - 378 543 344 417

B »TOoT mepmon oTrmedeHa O4YEHb BBICOKAs
MenbIe 1 xr Ha 1 kr npuBeca. [Ipy OTHOCUTETHHO XOPOIIEH COXPAaHHOCTH PHIOHI.

CKOpPOCTh POCTa. 3aTpaThl KOpPMa COCTAaBWJIM YYyTh
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Temnepamyphulil u KUCOPOOHBIU PEHCUMbBL

Ha mnpoTsbkeHuHM 5»KCnepyUMEHTa YCIOBHUSL COAEpKaHUs (TeMIepaTypHbId U
KUCJIOPOJAHBIM PEXKUMBI) HAXOJIUIUCh B TIpeAesiax TEXHOJIOTHYECKOH HOPMBI.
TemnepaTypa BOAbI U3MEHSIACH OT 18°C no 5°C, KOHIIEHTPAILUs PACTBOPEHHOIO B
BOJIe Kuciopoaa He onyckaitack Hmwke 100 % HachllleHUs, HE3aBUCHUMO OT
TEMIIepaTyphl.

B cooTBeTCTBMM ¢ U3MEHEHHSIMHU TEMIIEPATYPHOIO pEXHUMa B TEPHOJI
MCCJIEI0BAHUI HAMU BBIJIEJICHBI TPH 3TAra B TEXHOJIOTMYECKOM MPOLECCE.

[lepBbiit — HOSIOPB - TiepBas Aekana aeKaops;

BTtopoii - BTOpas nekama nekadps — ssHBApS;

Tperunii — TpeThs AeKaja SsHBAPS — 10 ANPEIIb

Pocm ¢popenu

YcTaHoBIEHO, YTO CKOPOCTH POCTA TOJOBUKOB PALYKHOU (hoper HaXOAUTCS B
TECHOM 3aBUCUMOCTH OT TEMIEPATypbl BOJbI U MPOJOJKUTEIBHOCTH KOPMIICHHMS
BBICOKOKAJIOPUMHBIMM ~ KOpMaMu. [lpy TOHWMXKEHUM TemmepaTypbl BOABI U
JUTMTEILHOM KOpMJIEHHH KOopMoM «Aguarex 43/27» ckopocTh pocta (openu
camwkaercsa ¢ 2,0-2,5% B cytku go 1,0-1,2%. Ilpm 3ToM y TOZOBHKOB (openu
BBISIBJICHBI MPU3HAKU PA3BUTHSI aHEMUU (BU3YyaJibHbIC HAOIOICHUS).
Oran 2 (10.12 — 21.01) [lonmxenue TemnepaTypbl BOJbl B 3TOT NEPUOJ] 3HAYUTEIBHO
CHU3WJIO 3HaueHus ckopoctu pocta (1o 1,0%), yTo mnpuBeno K yXyJILIEHUIO
3¢ (PEeKTUBHOCTH BBIpANIMBAHUA. 3aTpaThl KOpMa Ha MPUPOCT yBenuuuiuch ¢ 0,9 -1,3
eauHUI] 3a nepBbiil mepuod no 1,3 — 1,9 (wa 44 — 46%). Ilpu 5TOM COXpaHHOCTH
(BBDKMBAEMOCTh) PHIOBI cocTaBmiia Bcero 96,0%.

B konie storo mepuojia mpu MXTUONATOJIOTUYECKOM OCMOTpE PHIOBI Obliia
BBISIBJICHA AHEMHSI.

Tabnuna 6 -. Pe3ynbraThl BeipamuBanus Gopenu 2 3tan (BapuaHThl 1 u 2)

JlaTa

Hoxazater 1012 | 2112 | 3112 | 1101 | 2101 | 912

21.01
[Tpo0mKHTETLHOCTD OTIBITA, 0 11 10 11 10 42
CYTKH
Cpennsist Macca pbIObI, T 206,2 229,9 260,0 288,7 321,3 321,3
W3pacxo1oBaHO KOpMa, KT 3825 3750 3750 4325 15650
BookuBaemocTs, % - 98 96 100 100 96
BbIXO/l HXTHOMACCHL, KT / M° 30,3 33,2 36,8 40,8 45,4 45,4

Koapdpuument
MaccoHakoruieHus1, Km
OTtHocuTEIbHASI CKOPOCTH

0,059 0,077 0,062 | 0,072 0,067

0 - 0,99 1,24 0,96 1,08 1,06
pocta, %
CyTtouHblil painoH, % - 1,58 1,55 1,26 1,43 1,43
3aTpatrbl KOpMa, KI/Kr - 1,93 1,82 1,32 1,34 1,37
3arpaTsl IpoTerHa Ha | Kr 830 783 567 576

IpUPOCTA
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B umensx mpemoTBpamieHuss 3TOTO Mpoliecca HamMHu ObUIO MPHUHITO pELICHHE
JIOTIOJTHUTENBHO B KOPMa BBECTH COJIb XJIOpHUCTOro kobansTa (0,5 Mr Ha 1 KT KopMma).

Tabnuup! 7 - Pe3ynbTaThl BelpalliiBaHus pbIObI HA 3 3Tarne

Bapuant 1-2 | 1-k | 2
ITokazarenn Jlara % 2k lx
21.01 11.04 11.04
ITpog0IKUTETHLHOCTD ONBITA, CYTKU 0 80 80 -
Cpennsis Macca poiObI, T 321,3 518,2 612,0 118,1
KonuuecTBo, mit. 500 450 475 105,6
N3pacxomoBano kopMma, KT 98,5 98,5 100
BookuBaemocTs, % - 90 95 +5
ITpupocT UXTHOMACCHI, KT - 72,5 130,0 179,3
Brixon uxTromaccsl, Kr / M 16,1 23,3 29,1 124,8
CpeaHecyTOYHBIN IPUPOCT, T/IIT. - 2,46 3,63 147.,6
Koaddumnment macconakornenus, Km - 0,044 0,061 138,6
OTHOCHTEIbHAS CKOPOCTh pOcTa, %o - 0,60 0,81 135,0
CyTOYHBIN panuoH, % - 0,65 0,56 86,2
3aTparbl KOpMa, KI/Kr - 1,36 0,76 55,9
3arpatrhl MpoTerHa Ha | KT npupocTa 585 327 55,8

KobGaneT mpuHMMaeT ydacTue B Ipoleccax KpoBeTBopeHus. Ero
¢dusnonornueckas QyHKIMS HETOCPEICTBEHHO CBsi3aHA ¢ BUTaMUHOM Bj,, B cocTaB
KOTOpPOTro KoOanbT BXOAUT B KosnuecTBe 4,5%. [Ipu HegocTaTke KoOanpTa B palluoHe
BO3HUKAET TsDKenas (opmMa aHEMUU BCIEICTBUE CHUJIBHOTO YTHETEHHUS CHUHTE3a
ButamuHa Bi,. KobGambT aktuBupyer depmeHTsl apruHasy, (ocdarazy u MHOTHE
ropMoHbl. KoOanbsT TokcnueH: 25-30 mMr Ha 1 Kr Macchl Tena CUATAETCS CMEPTEIbHOM
JIO30M.

[IpumeHeHne HTOro  BeUIeCTBA  IO3BOJWIO  CYIIECTBEHHO  YJIYYIIHUTH
(pU3MOJIOTUYECKOE COCTOSIHME PBIOBI U YBEJIWYUTh COXpaHHOCTH Ha 5,0%, BBIXOX
uxtuomaccel Ha 24,8%, ckopocth pocta Ha 35,0% npu CHIXKEHUM 3aTpar KopMma Ha
npupoct Ha 44,0%.

Nzyuenune wmopdodu3nosoruueckux Imokaszarened B JIaHHOM pabore He
SBJISIIOCH 11€JIbIO, @ - CPEACTBOM IO3BOJISIOIIUM MCIIOJIb30BATh MOJYyUYEHHbIE TaHHbIE
npu pa3paboTKe TEXHOJOTUYECKHMM HOPM, METOOB, PEKUMOB, CIOCOOOB U NMPUEMOB
HCKYCCTBEHHOT'O KYJbTUBUPOBAHHS B KOHTPOJIUPYEMBIX U PETYIUPYEMBIX YCIOBUSIX
JUIA TIOJYYEHHS MAaKCUMaJIbHO BO3MOXKHOTO M 3(P(PEKTUBHOTO TEXHOJIOTHYHOTO
NPOAYKTa (MUIIeBas MPOIYKIHUs, TEXHOJIOTUS TPOU3BOJICTBA).

[IpencraBieHHbIE JAaHHBIE MOKA3bIBAIOT, YTO YBEJIMYEHHE CKOPOCTH pPOCTa
dopenu B BapuaHTe 2 TO3BOJIMJIO BBIPACTUTH OoJiee KpymHyio dopenb (pa3Huiia
JIOCTOBEpPHA), DTO MPEBOCXOACTBO MO MAacCE€ PbIObl COOTBETCTBEHHO MOBIUSJIO U Ha
pazIuyms N0 IPYruM MOKa3aTelIsM.
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Tabnuma 8 - OTHOCUTEIBHBIE TTOKA3aTENN IKCTEphepa U Mopdooruu Gopenu

Bapuant Bapuant1(6e3 kobanbTa) Bapuanrt 2 (¢ ko6ampToM)
IToka3zarens M+wm Cv, % M+wMm Cy, %
CMmurra, cM 32,8+0,5 2,8 34,1+1,1 5,6
% K qyuHe 1o CMUTTY
Maias ninHa 69,9+0,5* 1,2 78,4+4,6 10,1
JImuHa TOJIOBBI 20,2+0,1 1,0 20,0+0,4 3,3
Bricora Tena 27,4+1,0 6,1 27,4+0,6 3,7
TomnmmHa Tena 12,2+0,06 0,8 12,9+0,6 2,4
O6xBar 67,1+2,4 6,3 67,7+2,4 6,0
JlnuHa xxemynka 30,9+1,4 8,0 30,2+2,7 15,7
JlivHa KUIeYHuKa 65,2+4,3 11,3 70,2423 5,6
Ky 1,47+0,02 2,8 1,54+0,09 10,4
Macca, T 518,2+12,1* 7,4 612,0+18,8 9,7
% K Macce pbIObI
ITopka 84,0+0,8 1,6 84,8+0,3 0,6
I'onoa 10,0+0,09 15 9,8+0,3 5,6
Kabpot 2,4+0,09 6,5 2,3+0,09 6,7
ITnaBHuKH 1,9+0,1 10,5 1,9+0,2 18,8
Cepaue 0,13+0,018 25,4 0,12+0,009 12,4
Cene3enka 0,19+0,08 69,6 0,28%0,03 17,9
ITouku 0,7+0,06 14,3 0,8+0,07 13,9
[TonocTHOM KUp 5,8+0,3 10,2 5,8+0,3 10,0
Kyr** 3,4+0,3* 15,3 6,2+£0,5 12,6
Tonazgsr 0,26%0,08 49,6 0,09+0,02 52,7
Tymka 68,3+0,8 2,1 69,6%0,9 2,3
Kosxa 6,5+0,4 11,6 6,7+0,2 4,3
MyckynaTtypa 55,2+0,4 1,3 56,8+0,8 2,4
[Teuenn™ 1,1+0,12* 18,4 1,5%0,07 7,9

* - pazauna nocrosepHa mnpu p < 0,05,** KKT — xenyqouyHO-KHIIIEYHBIH TPAKT

Mopdodusnonornueckue U reMaToJOTHUYECKHE HCCIETOBAaHUS BbIPAILIEHHON
pBIOBI TIOKA3ajJM, 4YTO HCIIOJIb30BAaHME KOOanmbTa [JIsl KOPMIIGHHS HE BBI3BIBACT
MATOJIOTUYECKUX M3MEHEHMH B opranu3me pbi0. VHIEKC MedYeHu y OMBITHBIX PbIO
ob11 Ha ypoBHE 1,5%. KoHuenTpanus reMoriioOrMHa B ONMBITHBIX PbIO cocTaBuia 95,7
r/n, Jpyrue TeMaToJIOTMYeCKWe  IOoKa3aTenu  (KOJIMYECTBO  JICWKOLUTOB,
TPOMOOIIUTOB)  JOCTOBEPHO  pa3IMYaliCh, HO HAXOAWINCh B  Mpeaenax
(busznonornyeckot HopMal (AApxomoex u nip.,1986).

Tabmauia 9 - ['emaTosiornueckue noka3aTein

Bapuant BapuanT 1 6e3 kobanbTa BapuanT 2 ¢ kobanpToM
IToxa3arens M+wMm Cv, % M+wMm Cv, %
I'emorio0uH, /1 77,0£4,0* 9,1 95,7+£9,1 16,4
Spurpouutsl, mr.* 10 1,16+0,06 91 1,07+0,04 6,1
TpoMOOIUTHI, TIIT.* 10° 43,3+2,3* 13,3 20,0+0,0 0,0
Jletikormtel, mir.*10° 9,7+1,5* 26,9 6,2+0,5 12,6
LIBeToBOI1 ITOKa3aTENb, C/I. 1,63+0,13* 14,1 1,93+0,07 6,0

* - paszHuna nocroepHa npu p < 0.05
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D@ deKTUBHOCTH BhIpAIIMBAHUS PaAYyKHOU Qopenn Ha pa3HbIX KOpMaXx:
HcxoiHble n1aHHbIE

1. HauanbHas Macca roqoBUKOB payxHo# dhopenu —321,3 1.

2. Koneunast macca ToBapHoi popenu B Bapuante 1 (6e3 kobanpTa) — 518,2 .
3. Koneunas macca ToBapHoii popenu B Bapuante 2 (¢ kobambTom) — 612,0 1.
4. ITnomans cagka — 10 M (2,5mx4m).

5. HawanpHas muioTHOCTH mocaaku gopenu B caakax — 500 mir./ cajoxk.

7. [InoTHOCTH TIOCAIKU B KOHIIE BhIpamuBanus — 450 mT./canok (BapuasT 1).
8. [I10THOCTH TTOCAIKU B KOHIIE BhIpamuBanus — 475 mrt./canok (BapuaHT 2).
Pacuet Begercs o hopmyne M.JI. @puamana (1986):

33=H2*N*H—H1*N*H,FILC

9, — BDKOHOMHUUECKUH 3D deKT, pyo

I1; — mpupocT Macchl Tena Gopenu B cajkax B BapuaHTte 1:

(0,518 kr * 450 . * 10 M° — 0,321 kr * 500 mr./mM* ¥10 M%) =72,6 kT

I, — mpupocT Macchl Tena Gopenu B cakax B BApUaHTE 2:

(0,612 kr * 475 wt. * 10 M° — 0,321 kr * 500 wr./M* *10 M%) = 130,1 kr

Il — nena 1 xr ToBapHoit popenu — 250 pyo.

OkoHOMHUYeCKUH 3(@exT npH BBHIPAIIMBAHUM HAXOJUM IO Pa3HOCTHU
perGonpoxykimy - 130,1 Kr — 72,6 Kr * 250 py6. = 14375 py6. niau 1437,5 pyo/m

BbIBOABI

1. TeMnepaTypHbIi PeXXUM B MEPUOJ MCCIETOBAHUN CYIIECTBEHHO M3MEHSIICS
(ot +18°C 10 +5°C) B 3aBHCHMOCTH OT pesKHMa PabOThI CTAHIIHH.

2. KucnopoHblii pekuM HaxoJWJICA B MpEAesax TEXHOJOTHMYECKOW HOPMbIU
3HAYEHMS COAEPHKAHMS KUCIOPO/ia B BOJIE HE ommycKanoch meHee 100% HachIeHusl.

3. CkopocCTh pocTa, YpOBEHb PHIOOMPOIYKIIMU, COXPAHHOCTh PBIOBI, 3aTPaThl
KOpMa 3aBUCEIIA OT TEMIEPATypHOrO PEXUMa U MPOJOJLKUTEIBHOCTH KOPMIICHUS
(openn BEICOKOKATOPUITHBIM KopMoM «Aquarex 43/27».

4. Beenenue B kopma «Aquarex 43/27» 0,5 mr Ha 1 Kr KOpMa XJOPUCTOTO
KoOanbTa CHOCOOCTBYET TOBBIMICHNWIO 3(PGEKTUBHOCTH BBIpANTUBaHUS (HOpen,
CKOpOCTh pOCTa, BBIXOJI MXTUOMACCHI, BBDKUBAEMOCTh PHIOBI YBETMUUBAIOTCS Ha 5,0
— 32,2%, a 3arpaTbl KOpMa, IPOTEUHA HA MPUPOCT | KI' UXTUOMACCHI CHUYKAIOTCS Ha
13,8 — 44,1%.

5. DxoHomHuueckass 3(PPEKTUBHOCTh MPUMEHEHHS XJIOPUCTOrO KoOanbTa MpHU
KOpMJIGHUHM (Opeiu TO3BOJSIET TMOJAYyYUTh MpuOBUIM Ha cymmy 9775 pyO.
JIOTIOTHATEIEHO TOBAPHOM MPOAYKIHH B pacdeTe Ha 10 M° IIOIIaM CaIKOB.

PexoMenganum npou3BoaACTBY

Pekomennyercst ais ynydieHus (hU3MOJIOTHYECKOr0 COCTOSIHUS (Popenu mpu
KOPMJIEHUH BBICOKOKAJIOPUIHHBIM KOpMOM «Aquarex 43/27» BBOAUTH TOMOJIHUTEIBHO
0,5 mr Ha 1 KT KOpMa XJIOPUCTOTO KOOAJIbTA.
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YK 639.3
MOP®OJIOI'NMYECKASA U TEXHOJTOTI'MYECKAS XAPAKTEPUCTUKA
PAJIYKHOH ®OPEJIN
EcaBkun 10.U., I'puxkmac C.A., 3o10T0Ba A.B., lllexosuos /I.C.,
AnanueB P.M., EabiioB A.B.
PIr'4Y-MCXA umenu K.A. Tumupszesa

MORPHOLOGICAL AND TECHNOLOGICAL CHARACTERISTICS OF
RAINBOW TROUT
Esavkin Y.l., Grikshas S.A., Zolotova A.V., Shekhovtsov D.S., Ananiev R.M.,
Elshov A. V.

Pestome. B Oaunoii cmamve usyuenvl Ouoniocuyeckue 0cobOeHHoCmu U
XO3AUCMEEHHO-NONEe3Hble NPUSHAKU 08VX (hopmM ¢hopenu u3 pasHulX XOo3sUCMS,
YCMAHOBIEeHbL ocobenHocmu IKCMEPLEPHO-MOPPONIOSULECKUX npodghuetl,
onpeodeneHa KOIUYECNBEHHAS 3A8UCUMOCHb MACCbL PblObl OM  IKCHEPbEPHDIX,
Moppoguzuonocuneckux noxazameretl

Knrowueevie cnoea:  ¢hopenesoocmeo,  padyxcmas — gopensb,  Kopma,
3pexmusHoCmb, UHMEHCUBHBIIL OMKOPM

Summary. This article studied the biological characteristics and economic-
useful features of the two forms of trout from different farms installed features
exterier morphological profiles defined quantitative dependence of the mass of fish
from the exterior, morphological and physiological indicators

Key words: trout farming, rainbow trout, feed efficiency, intensive fattening

AkBakynbTypa Poccuu B mocieaHue rojapl pa3BUBAETCsS OBICTPHIMU TEMIIaMHU.
OO6BeMBbI MPOU3BOACTBA MPOAYKIIUK BO3pociau B 1,6 paza. OcoOEHHO MPOU3BOICTBO
dopenn — B 15,6 paza u gpocturio 25,0 Teic. TOHH. [[ns pemieHus 3ToM 3amadyu
HeoOxonumo Oonee  3(PGEKTUBHO HCMOJIB30BAaTh OWOJOTUYECKUH  TMOTEHIIHUAI
KYJBTUBUPYEMBIX PHIO.

B KMBOTHOBOJCTBE IIE/IBI0 OILICHKU DJKCTEpPhEpa, OCHOBAHHOM HaA CHUCTEME
CTaHJAPTHBIX TMPOMEPOB, SIBJISIETCS TOJyYe€HHUE OOBEKTHMBHOW HWH(OpMaIMu, MO3-
BOJISIIOIIEN CpaBHUBATh MEXIY COOOW OTNIENbHBIX KUBOTHBIX, TEHETUYECKH Pa3HO-
KaueCTBEHHbIC TPYIIIbI, MIJIEMEHHbIE I'€HEpPallU, a TAKKE€ OLIEHUBATh COOTBETCTBHUE
MOTOJIOBBSI TOMY, WM HHOMY JKENATEIbHOMY THIYy KOHCTUTYIIMH W (DUKCUPOBATH
W3MEHEHUS IKCTEphepa B oHToreHese (bopucenko,1967).

B cymectBylomeM BHJIE COBpPEMEHHAs CHCTEMa CTaHAApPTHBIX IMPOMEPOB U
BBIYUCIISIEMBIX Ha UX OCHOBE MHCKCOB TEJIOCIOKCHHS INIEMEHHBIX PHIO ITO3BOJISET
COCTaBUTH B II€JIOM JOCTATOYHO OOBEKTHUBHOE IMPEJCTABICHUE O JIMHEHHOM POCTE U
MPOMOPIUAX Telda PEMOHTHOIO MOrosioBbs W mnpousBoguteneit (Koposun, 1976).
MHorue 3JIEeMEHThl 3TOM CHUCTEMbl BKJIIOUYEHbl B METOJIUKY HWCHBITAaHUN
CEJICKIIMOHUPYEMBIX PBIO Ha OTJIMYUMOCTh, OJHOPOJHOCTh M CTAOWJIBHOCTh
(borepyk, 2001).

BBuay TOro, 4ro Hapsily ¢ YHMCTO AKCTEPHEPHBIMH XAPAKTEPUCTUKAMHU IS
MOCTPOCHUS TPOQUIA IPHUBJICUCHBI 3HAYCHHUS HEKOTOPBIX HMHTEPHEPHBIX, a TaKKe
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Mop(dooruueckux MNpPU3HAKOB, B TOCIEAHEM ciy4yae Oosiee MpaBOMEpPHBIM, IIO-
BUJIUMOMY, HWMEHOBaTh ero '"MopdonoruueckuM" Wik '"IKCTEPhEPHO-MOP-
¢donornueckuM" npoduiemM. MoKHO OTMETUTh, YTO CXOJHBIE METOJIUYECKHE MPHUH-
LUIIBI JIEKAT B OCHOBE MMEIOLIEr0 PACIPOCTPAHEHUE B MXTHOJOTHH I'paQUUecKoro
npeacTaBieHus THOpuIHbIX nHAEKCOB (Ps60B, 1981 no [letpymun, Jlabener, 2007).

OKCTEpbEpPHBIE NPU3HAKH, XapaKTEPU3YIOIIUME TEJIOCIOXKEHHUE, IIUPOKO
HCIIOJIb3YIOTCS B CEJIEKIIUU PbIO, TOCKOJIbKY B IIpOLiecce OJI0MAlIHUBaHUs UX (popma
TeJa MOXKET CYIIECTBEHHO H3MEHAThCS. OTOOp MO SKCTEPhEPHBIM MPU3HAKAM
s (deKkTUBeH, HeCMOTPsl Ha OOJIBIIYIO UX 3aBUCHUMOCTH OT YCJIOBHM CYIIECTBOBaHUSI.
B cBs3u ¢ 3TMM IS KaXAOW NOPOJABI WM TOPOJHOW TPYIIIBI XapaKTEPHO CBOE
TEJIOCIOXKEeHHE. BbIXOM 3a ero nmnpenenbl MOXET NPUBECTH K HW3MEHEHHIO
MPOAYKTUBHBIX CBOMCTB CEJIEKIIMOHUPOBAHHBIX PYIII KUBOTHBIX.

[Ipu BeIpammBaHUU PHIOBI B UCKYCCTBEHHBIX YCIIOBUSX, TaK € Kak, U B
MPUPOJIE, U3BMEHUYUBOCTh Pa3MEPOB UMEET OTPOMHOE TEOPETUUECKOE U MTPAKTUUECKOE
3HadyeHue (CasBautoBa u ap., 1980; [1aBnos u ap., 2001).

Kak mpaBwiio, paznnyus B OTHOCUTEIIBHOM JIJIMHE KUIIIEYHUKA CBSA3BIBAIOTCS C
XapaKTepOM MUTaHUA PHIObI U €€ BUI0BbIMU ocoOeHHOCTsIMU (Centuiiesa, 1985).

PabGoTramMun MHOrMX wHcclienoBaTec, IMOKa3aHO, YTO OTHOCHTEIbHAs Macca
(MHOEKCHI) OTACIBHBIX OPraHOB W TKaHEH YETKO OTpaxkaroT (PU3HOJIOTHYECKOE
COCTOSIHUE >KMBOTHBIX, B YAaCTHOCTH pbIO, Ha Pa3IMYHBIX 3Tamax OHTOTIeHE3a, U
MO3TOMY MOTYT OBITh MCIOJIb30BaHbl Il TMPOTHO3UPOBAHUS XapakTepa uX
co3peBanus u pocra (IlIBapu u ap., 1968; CmupnoB u np.,1972). Onpenenenue
COCTOSIHUSI TOMYJIAIMU TIOCPEICTBOM CpPAaBHEHUS WHIEKCOB BHYTPEHHUX OPIraHOB
MOJIy4mJio HaszBaHue '"meton wmopdoduzuonornueckux wunaukatopos" (IlBapi,
1968). Illupokoe pacmpocTpaHEHHE OTOT METOJ] MOJYYMJI TMPHU MCCICIOBAHUSIX
pPa3NUYHBIX TMOMYJSIUU PbI0O B E©CTECTBEHHBIX YCIOBHUSX, a TakkKe IMpHU
(bU3MOTOrHYeCcKOi M TeHETHUECKON OlLIEHKE MPYI0BBIX phIO (ApxombOex u mp., 1982
1o 30J10TOBOM U ap., 2011).

[lenbp pabGoTHI 3aKiIIOYAETCS B MCCIEIOBAHHUH OCOOCHHOCTEH KONMMYECTBEHHOU
3aBHCHMOCTH XO3A1MCTBEHHO-TIOJE3HBIX MPU3HAKOB OOBIYHO OKPAIICHHON Pay>KHOM
U 30JI0TOM (popenu, BRIpAIIMBACMBIX B pPa3HBIX Bojgoemax oxyamutensix («Hesoxm —
M» u KPX «Benucrto»).

MeToabl U cxema HcCJIe0BAHUI

HccnenoBanus mpoBeieHbl Ha 6a3e OJHOTO U3 KPYMHEHIINX MOJTHOCUCTEMHBIX
dopeneBbIX XO34MCTB cpelHed Mmonockl Poccuu -  KpPEeCTbIHCKOM PBIOOBOJIHOM
xo3siictBe (KPX) «Bemucto», pacnonoxenHoro B CMoJieHCKOW o0jacTu, T.
JlecHoropcke Ha Bogoeme oxianutene CADC (mo 3omoTtoBoit u mp., 2011). Ha
OTKOpPMOYHOM (operneBoM yuacTke «Herog — M».

[IpoBeneHbIM3MEPEHNS MOpP(POMETPUYECKUX, Mop(doaornyeckux u
MHTEPBEPHBIX MPHU3HAKOBNO oOuienpuHsaThiM MetogaM (IIpaBaun, 1966; IlBapu u
ap., 1968; CmupHoB u ap., 1972; Ky6numxkac, 1976).

PesyabTarhl

Poct pwiO 00ycrmoBieH W3MEHEHHWEM HE TOJBKO aOCONMIOTHBIX 3HAYCHUI
pPa3IUYHBIX  MOP(MOJOTHYECKUX  CTPYKTYp, HO H WX COOTHOIICHHEM, a,
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CJIE0BATENBHO, U OTHOCUTEIBbHBIMU MOKA3aTEIISIMU.

[Tomy4yeHHbIE JaHHBIE CBUAECTEIBCTBYIOT O TOM, YTO CYILECTBYIOT HEKOTOPHIC
pazMuus B TIOKa3aTeIsAX TEJOCIOXKEHHS HuccienyeMblx rpynn ¢dopenu. [lpu
HEJIOCTOBEPHON pa3HOCTH JUIMHBI pPBIOBI MO0 CMHTTY BBISBIGHA JOCTOBEpHAas
pPa3HOCTh 1O HMHAEKCAaM  OOJIBIIETOJIOBOCTH, MaKCHUMaJIbHOM BBICOTHI  TeJia
Mexaypaaykaoi Qopensio «HeBoa-M» u  3omotoit. HHTEpecHB H3MEHEHWUS,
MIPOUCXOJIUBIINE C MUIIIEBAPUTEIBHBIM TPAKTOM PHIO.

Jlanubie TabMUIbI 1, TOKA3BIBAIOT, YTO TIO OOJBITMHCTBY 3HAUYCHUN MPU3HAKOB
dopens, BepamenHas B KPX «Bemucto» mpeBocxomut cBepcTHUKOB «HeBom-My.

UckntoueHnem  sBISIETCST  OTHOCUTENIbHAS JUIMHA TOJOBBL. OJTH  pa3nuyus
0OyCIJIOBIIEHBI PAa3JIMYHBIM MPOUCXOXKIEHUEM (HOPEIIH.
Tabmuma 1 - MopdomeTpruueckne moka3aTenu
Moka3 | Lem | Lrom [ H | h | Tr | 06x | Lkmm |Lxen| Ky
P.d.— 1% x L cm«HeBox — M»
M 34,7 20,1 | 254" 9,6 11,9 646 | 67,9° | 288 | 1,49
M 1,1 0,6 1,1 0,24 0,6 1,8 1,2 1,5 0,07
Cy,% 9,9 8,3 13,5 7,6 14,7 8,4 5,2 155 | 149
Curma 3,42 1,67 3,44 0,73 1,75 5,44 3,50 447 | 0,22
MaKC 38,4 22,2 31,6 10,5 14,5 74,0 72,1 352 | 181
MUH 29,0 16,7 19,3 8,3 9,6 55,2 62,3 216 | 1,23
P.¢. -2 % x L cm KPX «Benucro»
M 30,4 18,9 26,6 9,6 12,3 66,2 73,8° | 30,7 | 1,52
M 2,0 0,6 0,6 0,3 0,2 1,8 1,1 1,0 0,08
Cy,% 11,4 5,3 3,8 4,9 2,5 4,7 2,6 5,7 9,3
Curma 3,5 1,0 1,0 0,5 0,3 3,1 1,9 1,8 0,14
Makc 33,9 20,0 27,6 10,0 12,6 69,3 75,8 32,6 | 1,67
MUH 27,0 18,0 25,6 9,1 12,0 63,1 72,0 29,1 | 1,39
3.¢. -2 %k Lecm KPX «Benucto»
M 32,3 18,9° 28,1° 9,7 12,1 65,3 72,2 31,7 | 1,45
M 2,2 0,2 0,9 0,1 0,2 1,0 3,5 1,2 0,05
Cy,% 11,6 1,7 5,6 2,2 3,1 2,6 8,4 6,3 6,3
Curma 3,8 0,3 1,6 0,2 0,4 1,7 6,1 2,0 0,09
Makc 36,0 19,1 29,9 9,9 12,4 66,3 76,6 33,0 | 1,53
MUH 28,5 18,5 26,9 9,5 11,7 63,4 65,3 294 | 1,35

[Ipumevanus: Lem -

mauHa peiobl mo Cmutty; Lronm -

JUIMHA TONOBBI;H - MakcumanbHas BeIcOTa Tenah —

MHUHHAMalbHAasi BbICOTa Tena; Tt — TonmmuHa Tena;Lkumn. - anuHa kumeuynwka; Loken. — mimHa xenyaka;Ky —
KOX(QPHUIHNEHT YOUTAaHHOCTH. a, 0, B — pa3sHOCTh moctoBepHa mpu P<0.05; P.®. 1 - paxyxnas ¢opens «Herom — My,
P.¢. u 3.9. 2 - pagyxnas u 3010tas popens KPX «Bemucro»

BolpamumBanue B HCKYCCTBEHHBIX YCIOBHSIX OOBIYHO COMPOBOXKIACTCS
g epeHnnanyei pa3sMepoB U MPOMOPIHIA Tea PhIO.

Mopdonornueckue moKa3aTeNId TMOKa3bIBalOT, YTO OTHOCHTENbHAs Macca
MOPKH, TYIIKA U MycKynaTtypsl y ¢popenn KPX «Benucto» 1ocTtoBepHO mpeBbIIIaeT
aHaJIOTUYHbIE MTOKa3aTenu pagyxHou popenu «HeBog M». Ilpu 3ToM oTHOCUTENNBHAS
Macca TOJIOBbI, KOKM M IUIABHUKOB JOCTOBEPHO HHWXKE II0 CPABHEHUIO C IIEPBOU
rpynmnoii (tadm. 2).
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OcobeHHOo

clenyer

KOpMJIEHHUSI phIOBI (Tad. 2).

Tabnuna 2 - Mopdonornueckne moka3aTeinu

OTMCTHUTD

TEHJICHIIUIO  YBEJIUYECHUS
BHyTpeHHero xupa y ¢openu KPX «Bemucto», 4to cBsi3aHO ¢ OCOOCHHOCTAMHU

OTJIOKCHUA

Mokas | IMopka | Tymka | Tomora | XKa6pel | Koxa | Memmmer | IMaskm | Bu.oxump
P.¢. — 1, % k macce poi0bI ,«HeBog — M»
M 86,10 71,5 9,4 2,4 7,8 57,6 1,8 2,8
M 0,7 1,0 0,71 0,15 0,77 1,15 0,13 0,5
Cy,% 2,5 4,1 22,6 19,4 24,2 6,0 21,7 55,5
Curma 2,2 3,0 2,1 0,5 1,9 3,5 0,4 1,5
MaKc 88,7 77,2 11,8 2,9 10,7 61,9 2,5 5,8
MUH 81,6 67,4 6,3 1,5 5,6 51,2 1,2 1,0
P.d. - 2, % x macce po16s1 T, KPX «Benucro»
M 88,6 a 76,5a 7,1a 2,8 5,9a 63,2a 1,6 3,3
M 0,3 0,2 0,18 0,2 0,3 0,4 0,09 0,5
Cy,% 0,5 0,4 4,3 13,7 8,7 1,2 9,8 29,5
Curma 0,5 0,3 0,3 0,4 0,5 0,8 0,15 1,0
MaKc 89,1 76,7 7,6 3,2 6,3 63,7 1,7 4,3
MUH 88,3 76,1 6,8 2,5 5,3 62,3 1,4 2,1
3.¢. — 2, % x macce priObI T, KPX «Benucro»

M 87,4 75,5a 7,3a 2,6 5,8a 60,8a 1,5a 3,6
M 0,6 0,5 0,06 0,2 0,2 1,0 0,06 0,7
Cy,% 1,2 1,1 1,4 12,2 6,0 2,9 7,9 32,5
Curma 1,1 0,8 0,1 0,3 0,3 1,7 0,1 1,15
Makc 86,9 76,0 7,4 3,0 6,0 62,0 1,6 4,8
MUH 86,6 74,5 7,2 2,4 5,4 58,8 1,4 2,5

[Ipumeuanus: a, 6, B — pasHocTh qoctoBepHa mipu P < 0,05; P.®. 1 - panyxnas dopens «HeBom —
M», P.dp. 2 u 3.®. 2 - panyxnas u 3omnotas popens KPX «Benucto»

Mopdoduznonornueckue NpU3HAKK  HU3YyYAE€MbIX  TPYIIN  [OKa3bIBAIOT
NOCTOBEPHYI0  pPAa3HOCTh IO OTHOCUTEIBHOM Macce CEJE3€HKH, IICYEHH,
IJ1aBaTEIbHOrO MY3bIps. DT OpraHbl JOCTOBEPHO OOJbIIE Yy paxykKHOU Qopenu
«HeBog — M» (tad. 3).

[Ipu 3TOM cienyeT OTMETUTh JOCTOBEPHO MEHBIIME IOKA3aTeld Pa3BUTHS
MOJIOBBIX JKelie3 y paxyxkHou ¢openu «HeBog — M» Mo cpaBHEHUIO C paayKHOU
dopenvio KPX «Bemcto». 3Tu pazinunyusi, mo-BUIUMOMY, BBI3BAHBI TEMIIEPATYPHBIM
PEKUMOM BOJIOEMOB OXJIQJIUTEIEH, B KOTOPHIX BhIpAIUBAIach pbioa.

OTHOCHTENbHBIE MOKa3aTenu KenyaouHo-kumedHoro tpakrta (JKKT) oObrano
UCIIOJIB3YIOTCS ISl XapaKTePUCTUKA WHTEHCUBHOCTA OOMEHA BEIIECTB M 3aBUCAT OT
KOJMYECTBA M KauyecTBa KOpMa, BHUAOBBIX OCOOEHHOCTEM U JAp. YCIOBHM
BbIpaluBanus peio (Tad. 3).
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Tabmuma 3 - Mopdoduznonorunyeckre mokazaTenu

Mokas | Cep | Cen. | Teu | Mmmys. | Px | Px | Tom | Ilouku
P.¢d. — (a) % k macce po16bI T, HeBon - M
M 0,15 0,198 1,208 0,500,B 1,1 2,6 0,116 1,24
M 0,009 0,03 0,06 0,03 0,06 0,32 0,012 0,13
P.¢d. — 6 % x macce po10bI T, KPX «Benucto»
M 0,19 0,16 1,50 0,21a 3,6 0,14a 1,14
M 0,026 0,014 0,115 0,044 0,35 0,006 0,105
3.¢b. — B % Kk macce pbi0bI T, KPX «Benuctoy»
M 0,19 0,13a 1,43a 0,21a 4,0 0,19 1,05
M 0,024 0,017 0,07 0,017 0,26 0,053 0,137
Cy,% 22,3 22,9 8,5 13,5 11,2 47,8 22,8

[Ipumeuanusi:a, 6, B — pazHocTh AoctoBepHa mpu P<0.05; P.d. a - pagyxHnas ¢popens «Heog — My,
P.d. 6 u 3.0. B - panyxHnas u 30motas ¢popens KPX «Bemuctoy,

BbIBOABI

1. N3yyaeMple rpynnbl UMEIOT HEMAJIO CXOAHBIX MOP(POPHU3NOIOTrHIECKUX
XapakTepUCTHK, HO OTMeuYaeTcs psia paznuuuid. OTHOCHUTENbHAs JJIMHA Telia IO
Cmutty y 3050THCTON U paxyxkHoit gopenun KPX «Bemucto» Obun HuXke, yeMm y
(GbOpMBI ¢ THTUYHOM OKPACKOM;

2. HaOmromanace TeHAeHUMS K  OOJIBIIEH  OTHOCHUTEIBLHOW  JIAHE
MakcuManbHOU BRICOTHI Tena v JKKT y 30710THCTON M TUTMYHO OKpaIlIeHHON (openn
KPX «Benuctoy;

3. IIpu onMHAKOBOW OTHOCUTEIBHOM Macce€ MOPKH, TYIIKHM W MBI Yy
U3y4aeMbIX Tpynn (openu, y TUIUYHO OKpamieHHoH Qopenu «Hesox M» Bblle,
OTHOCUTEJIbHASI Macca TOJIOBBI, ’a0p U MJIaBHUKOB,

4. 3a uccnegoBanHbiii niepuon s gopenu KPX «Benucto» xapaktepHo
IIPEBBIIEHUE OTHOCHUTEJIBHOW MAacChl CepAla, IEYEHW W TOHAJ, HO MEHEE pa3BUTa
CEJIE3E€HKA, IJIABATENbHBIN MYy3bIPb U MOYKH.

IIpennoxxkenuss NpoU3BOACTBY

1. KPX «Benucto» mpoloKuTh CEISKIMOHHYI0 pabOTy MO TOBBIICHUIO
MSICHOM TIPOJyKTUBHOCTH (TOBApHBIX Ka4uecTB) MBYX (popM dopenu;
2. Xozsiictey «HeBonm — M» mpu npuoOpereHu# pbliOOMOCaI0qHOTO

Marcpuala YyACATb HOJKHOC BHHMAHHC Ha Cro IIPOHCXOXKIACHHC. KenareapHo

3aKylIKy MaTepuaja NpOBOAUTb U3  XO34HCTB, HMEIOUMX CEePTU(PUKATHI
MIPOUCXOXK]ICHUS PHIOBI;
3. Jlnst m30eranust Ype3MEpHOro OKUPEHUs (HaKOIUIEHHUS MOJIOCHOTO JKHUPA)

KOpMIJICHHE (POpenr TPOBOAUTH 0Ojiee KaYeCTBEHHBIMH W TIOJHOIICHHBIMH KOPMH
(AccoptumeHT Arpo, AKBapeKc u JIp.)
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NUTRITIONAL PLANTS IN AQUACULTURE
Kuznetsova M. O., Nikiforov A.l.

Pe3wome. B cmamve paccmampueaemcs nNOmeHyuanl nPpecHO800HbIX aK8AMOopUll
C MOUKU 3PeHUs. paA3BUMUS NOIUKYIbMYPbL OJi NOJYYEHUSI pACMUMENTbHOU NUUEe8OU
npooyKyuu, oocysicoaemcs 6u008oe pazHooopasue npucoOHbIX OJisl ynompeoieHus 8
nUWY BOOHLIX U OKOJOBOOHBIX PACMEHUl, A MAK#Ce UX GHeOpeHUe 8 NPAKMUKY
OpP2aHU4eCK020  3eMaedenus,  YKa3bl8aemcs  8O3MONCHOCMb — JeKAPCMBEHHO20
UCNONIL3068AHUA  PA0A  NEPEHUCTIeHHbIX  PACMUMENbHbIX  8UO08.  Ynomunaemcs
HE0OXO00UMOCMb  NPUBNEYEHUs. ONbIMAd  MPAOUYUOHHO20 — NPUPOOONONb30BAHUS
abopu2eHH020 HACeNeHUs 8 OMHOWEHUU BOOHBIX U OKOJI0B00HLIX NULEBHIX PACHEHULL.
Paccmompenvl akmyanvrvle 6onpocvl obecneuenus pacmyujeco HaceieHus 3emiu
NPOO0BONLCMBUEM U MEXHUYECKUM PACTNIUMENLHBIM CHIPLEM.

Knrwouesvie cnosa: nuwesvie pacmeHusi, akeaxyibmypda, HnpoO08OIbCHEUE,
pAacmumenbHoe Culpbé, CbedoOHble KOpHesuwd, KIYOHeTyKO8UYbl, NOJIUKYIbMYDA,
opeanuuecKkoe 3emieoenue

Summary. The article examines the potential fresh water areas in terms of
polyculture for plant food products; discusses the diversity of species suitable for
human consumption of aquatic and semi-aquatic plants, as well as their
implementation in practice of organic farming; It indicates the possibility of use of
some medicinal plant species listed. It mentioned the need to bring the experience of
traditional nature of the aboriginal population to aquatic and semi-aquatic food
plants. The actual issues of the growing world population with food and technical
vegetative raw material.

Key words: food plants, aquaculture, food, plant material, edible rhizomes,
corms, polyculture, organic farming

MHoroo06pa3ue COBpEMEHHBIX TOJXO0JI0B K OpraHu3aldd pPalHOHAIBHOTO
MIPUPOJIOIIOIB30BAHUS  MOAPA3YMEBAET PA3BUTHE TEXHOJOTHM, IMO3BOJISIOIINAX
HauOoJiee TMOJHO HCIOJIb30BaTh HMEIONIYIOCS B PACHOPSDKEHUM YeJOBEYeCTBa
pecypcHyto ©0a3y. B 3TOM acmekte MOTEHUMand MPECHOBOJHBIX BOJOEMOB
MPEJICTABISACTC  HEAOCTATOYHO OCBOCHHBIM. be3yClIOBHO, MHUPOBOM  OMBIT
MPECHOBOJIHOM aKBaKyJbTYpPhl BEChbMa pPA3HOOOpa3eH W HACUYUTHIBACT HE OJHY
TBICSIYY JIET, HO BCE K€ MPUXOAUTCS KOHCTATHUPOBATh, YTO M B HACTOSIIEE BPEMS
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MMEETCsl Macca BO3MOXKHOCTEH ISl yBeIMUYEHUs 00BbEMOB MOIydaeMOW MHILEBOA,
JIEKapCTBEHHOW U TEXHUYECKON NPOIYKIMH IPU SKCILTyaTallud BOJTOEMOB.

BBuay umeromuxcsi Ha JaHHBIA MOMEHT mpoOsieM oOecreueHus pacTyIIero
HaceJeHusl 3eMJIM HEOOXOUMBIM KOJMYECTBOM MPOI0BONILCTBUS (110 naHHbIM OOH,
B coBpeMeHHOM wmupe Oosnee 800 MIIH dYeNOBEK CTpajarOT OT XPOHHUYECKOTO
HEJOeJaHus, a OKOJO 8 MJIH €XEroJHO yMHupaeT OT rosoja) [6], pacmupeHue
ACCOPTUMEHTA KYJbTUBUPYEMBIX BOJHBIX M OKOJIOBOJHBIX PACTUTEIbHBIX BUIOB —
peasibHasi BO3MOKHOCTb CHU3MTHb OCTPOTY 3THX MpoOsieM. B naHHOM oOTHOMIEHUH
HanOoJiee BaXKHBIMU TIPEICTABIISAIOTCS JBa AacleKTa: BO-TIEPBBIX, 3HAYUTEIHHBIC
MJIOMIAN TEPEYBIAKHEHHBIX TEPPUTOPHUN U MOOEPEKUA B MHUPE MPAKTUYSCKUA HE
3aIeUCTBOBaHBl  JI0  HACTOAIIETO  BPEMEHHM B Kakux-mubo  (opmax
arpONpPOMBIIUIEHHOIO MPOU3BOJICTA; BO-BTOPBIX, HMCIOJb30BAHUE OKOJIOBOJIHBIX H
BOJIHBIX PAaCTEHUN MO3BOJSAET dPPEKTUBHO IKCILTyaTHPOBATH TIepBOe (aBTOTpOodHOE)
3BEHO MHILEBBIX IEMIOYEK, HETOCPEACTBEHHO MOJy4ash MPOAyKUHIO (OTOCUHTE3a U
YXOJs IPU 3TOM OT U3BEYHOM MPOOIIEMBbl PAaCTEHUEBOACTBA — OOPHOBI C HETOCTATKOM
MMOYBEHHOU U aTMOC(EPHOM BiIarH.

Kak mnoka3piBaeT MuUpoBas MpPaKTHKA, HAYYHO-OOOCHOBAHHBIE METOJbI
OCBOEHUS NPECHOBOJHBIX BOJOEMOB PA3JIMYHOM CTENEHM MPOTOYHOCTH MO3BOJISIOT
YCHEIIHO COYETaTh MOJIyYeHHE BBICOKOKAUYECTBEHHOW NHUIIEBON MPOAYKLIHMH (Kak
KUBOTHOTO, TaK M PACTUTEJILHOIO MPOUCXOXKACHHUS) C APYrUMHU HAMPABICHUAMHU
IIPUPOJOINOIb30BAHNS, B YACTHOCTH, C PEKPEALMOHHBIM HCIIOJIb30BAHUEM TAKUX
akBatopuil. [1] Kpome Toro, panroHalbHOE XO35UCTBEHHOE OCBOEHHUE BOAOEMOB
[0JIpa3yMeBaeT BO3MOXHOCTh CTaOWJIM3alMU BOJHOrO OajaHca TEpPpPUTOPUH,
COXPAHEHHUS AJIEMEHTOB OMOJIOTMUECKOr0 pa3HOOOpa3us W B LEJIOM OOeCHedeHus
AKOCHUCTEMHOM YCTOMYMBOCTH arpOLEHO30B U MPUJIETAIOIIUX TEPPUTOPUH. [2,5]

[Ipu paccMoTpeHnH MyTel yBEIWYEHHUs MPOU3BOACTBA TOBAPHOM MPOMYKIIUU
PAaCTUTENIBHOTO IPOMCXOXKIACHHUS B XOAE pealu3alMyd IPOTPpaMM  Pa3BUTHSA
aKBaKyJbTYpbl, CJENYEeT, MPEXAE BCEro, YYUTHIBATh BHUAOBBIE OCOOEHHOCTH
KYJBTUBUPYEMBIX PACTEHUN W UX NMPUHAIIEKHOCTh K TOM WIM WHOW DKOJOTHYECKON
rpynne (ruapoduTsl, TUrpoPuThl U T.4.). Takke BaXHO OTMETHTh, UTO AJS Psijaa
BUJIOB PAaCTEHMM BO3MOXHO HECKOJBKO  HANpABIECHUM  KyJIbTUBUPOBAHUS.
KonkpeTHoe pacTeHHMe MOMKET BBICTYNAaTh B KaueCTBE MHILNEBOTO OOBEKTa (C
HCIIOJIb30BAHUEM B 3TOM KayeCTBE pa3/IMYHBIX €ro 4acTeil), Kak JIEKapCTBEHHOE
ChIPbE, KaK JEKOPATUBHOE PACTEHHE, KaK TEXHUYECKOE CBhIPbE, KAK MEIOHOC U T.H.
MupoBasi NpakTUKa AaKBaKyJIbTypbl IOKa3bIBa€T, YTO MHOTME BHIBl BOAHBIX U
OKOJIOBOJHBIX PACTEHUH COYETAIOT B ceO€ HECKOJbKO IMOJE3HbIX CBOMCTB, YTO
3HAUUTEIBLHO YBEJIMYUBAET WX IIEHHOCTb C TOYKM 3pPEHUS LEJIECO00Pa3HOCTH
KYJbTUBUPOBAHUS. [1]

B nenoM nunieBoe UCNOIb30BAHUE BOJIHBIX PACTEHHM B €BPOIEHCKUX CTPaHAX
u B Poccnn B HacTosee BpeMs BCE €€ BOCIIPUHUMAETCS KaK 4TO-TO IK30TUYECKOE,
TOrla KaK BO MHOI'MX CTpaHax Mmupa (U, B HEpBYIO odepenp — B crpaHax HOro-
Bocrtounoit Asum) mnorpelieHHe B NHUILY TaKUX pPAaCTEHUH — €70 BIIOJHE
TpaJMLMOHHOE U OObIICHHOE. B 3TOMi CBSI3U HEJb3d HE OTMETUTh, YTO MHOTHE U3 TEX
pacTeHui, KOTOPBIE CErOHS TOJIBKO PAacCMATPUBAOTCSA KAaK NMEPCHEKTUBHBIE BHJIBI
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IUIs BBEICHUS B KyJBTYpY (Hampumep, cycak 3oHTHYHBIA (Butomus umbellatus) nmm
oenokpeibHUK OosoTHBIM (Calla palustris)), M3gaBHA HUCIMOIB30BAIMCH B IHIILY
abopureHHbIM HacejeHueM Kak EBpombl, Tak U A3uu, B paMKax TPaJAUIMOHHOIO
MPUPOJONOIL30BaHUs. Takke CyHIecTBYeT Macca HCTOPUKO-3THOIpapUuecKux
JAHHBIX O IIMPOKOM PACIpPOCTPAHEHUU MOTPEOJICHUS MPOIYKIUHA BOJHBIX PACTEHHM
y KOpEHHOro HaceneHuss o0Oeux Amepuk. IloaTomMy TOMCK HMCTOPUYECKOM
uHpopmanuu o mnpexHux (GopmMax MNOJOOHOrO MCHOJB30BaHUS BOJHBIX H
OKOJIOBOJIHBIX PACTEHUM TaKXe SBIAETCA BaXXHOW 3aJa4ed COBPEMEHHOTO
YeJI0BEYECTRA.

B T0 xe Bpems, ecTb psl BOAHBIX PACTEHUH, KOTOPBIE YXKE CEroJHs MPOYHO
BOIIUTA B MHUPOBOH TIEPEUCHb OKYJIBTYPEHHBIX U MAaCCOBO KYJIbTUBUPYEMBIX IMHUIIEBBIX
BUJOB. TakoOBbIM, Hampumep, SBISIETCA IMOJE3HEUIee ¢ IEPCHECKTUBHEUIIIEE
pacTeHHe - BOJsfHOW opex, wm gwmMm (Trapa natans), mnpeacTaBUTEb
HEMHOT'OYHCJICHHOTO CEeMEHCTBa BOJIHOOPEXOBBIX, WM pOryabHUKOBBIX (Trapaceae).
OTO yHUKAJIbHOE pacCTEHUE SIBISETCS JOXKHUBIIMM O HAIIUMX JHEH PeIMKTOM
TPETUYHOIO MEepUOja, U3BECTHBI €r0 OKAaMEHEBILME HAXOAKU Bo3pacToM Ooiiee 60
MJIH JIeT. Apean ero pacrpocTpaHeHus paHee (0 TMOCJIEeIHEr0 OJIeICHEHHUS)
OXBaThlBaJl BCE  CEBEpHOE  MOJNyIIapue, M  HMEIOLIUECS  3HAYUTEJIbHBIC
MOP(OJTOTUYECKHE OTIUYMUS PACTEHUN M3 pPa3HBIX €r0 Y4acTKOB IO3BOJIAIOT Py
YU€HBIX BBIAEIATH Psil BUAOB (MOJBUJIOB) YMIIMMA: YAJIUM BbleMYaTOMUCTHBIN (Trapa
incisa), uwmmuMm smoHckuid (Trapa japonica), uwmmuMm MaHbWKypckuit (Trapa
manshurica), unmum MakcumoBrya (Trapa maximowiczii), yumum pycckuii (Trapa
rossica), ymummM cubupckuit (Trapa sibirica) — xoTs BuIOBOW (IOABUIOBOM) CTATyC
YKa3aHHBIX MOMYJSALMNA YacTO MOABEpraeTcsi KpUTHKE. Tak, MHOTHE CIEHUATHCTHI
CKOpee CKJIOHSIOTCS K MHEHHIO, YTO YWJIUM TPEJICTaBICH OJHUM MOHOTHITHBIM
BUJIOM, HWMEIOIINM 3HAYUTEIbHBIE JIOKAJIbHBIC aJalTHUBHBIE MOPQOIOTHUECKHUE
oTinuus [7,8]

[In01b1 BOJASHOTO oOpexa M3APEBIIE HCIOJIb3YIOTCS 4YEJOBEKOM B MHUILY BO
MHOTHUX CTpaHax, B TOM uucie W B Poccumu., HO B HacTosllee BpemMs H3-3a
HEPAIMOHAJILHOTO TMpOMbICTa Ha OOJbIIed 4YacTh MPEeXHEro apeajia JaHHBIM BUA
BCTpPEYAETCS AMU30AUYECKH, U B Psie CTpPaH OTHECEH K PEAKUM OXPaHSIEMbIM
pacteHusiM. Ho, B TO ke BpeMsi, psll a3UaTCKUX CTPaH, U B MepByto ouepens Kutai,
y’K€ MHOTO JIET aKTMBHO M MacCOBO KYJbTUBHUPYIOT 3TO PACTEHUE, YbM IJIOJBI
OTJIMYAIOTCS BBICOKUM cojiepkaHueM Oenka (10 15%) u kpaxmaina (6onee 50%). [1]
ITomumo Kwurasg, ynnuM mupoko KynbTuBHpPYXOT B Snonmn, Ha Illpu-Jlanke, B
WNunuu, B psiie CTpaH Ha 10T0-BOCTOKEe AQpuku. YTIOTPEOISIOT B MUILY YHJIUM Kak B
CBIPOM, TaK W, MPEUMYIIECTBEHHO, B TEPMHUUYECKH O0OpabOTaHHOM BHJE, OTBApUBas
WM 3amekas, a Takke J00aBiisis B BUAEC KPYIbl WM MYKH B pa3iH4YHbIC OJIO/A.
Ywmium o06namaeT MOBOJIBHO BBICOKON KamopuiHOCTBIO — okojo 200 Kkan/100 r
npoaykra. [9]

Kpome nwuiieBoil IEHHOCTH, BOJSHOM OpeX HWMEeT BbIPAKEHHbIE
JIEKApCTBEHHbIE CBOMCTBA - HEKOTOPbIE KOMIIOHEHTHl JAHHOTO PacTeHUs
UCIIOJIB3YIOTCSl TPU HW3TOTOBJICHUM JIEKapCcTBA OT BeCbMa PACHPOCTPAHEHHOIO
CEeroJIHs B MPOMBIIIIJICHHO Pa3BUTHIX CTPAHAX aTepocKieposa. [4]
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B ontuManbsHbIX yenoBusX (HETITyOOKHE MPOTPEBAIOIIHECS BOAOEMBI, XOPOITIas
MHCOJISIIIMS) BOASHOM oOpex o00iamaeT BBICOKOM ypokaiHOcThio (10 500 kr/ra um
Oojee), 4To ompemensieT ero Kak I[IEHHOE B MHIIEBOM OTHOIIEHWUU pacTeHHE,
3acimyKuBaromiee, Oe3yCIOBHO, TIOBCEMECTHOTO  BHEAPEHUS B  MHPOBYIO

aKBaKyJbTYpY.
Emé oaHuM mnpuMepoM Moa00HOrO pojia MOXKET SIBIAThCS OOJIOTHHUIIA
KayOHeHOcHas, wiu BojsHoi kamTad (Eleocharis tuberosa) - mpencraButens

cemeiicTBa ocokoBbie (Cyperaceae). DTo pacTeHue, HACCISIOIIee TepeyBIaKHEHHBIC
1 3200J710Y€HHBIE MECTOOOUTAHUS, 00pa3yeT MOA3EMHBIC 3aMacaroIINe OPTaHbl B BUIC
kiyoHenmykoBunbl (anrin. Water Chestnut). Xwumudeckuit cocTaB KITyOHETYKOBHII
OOJIOTHHIIBI XapaKTePU3YyeT [aHHOE pACTEHHWE KaK BeChbMa IIEHHOE B THUIICBOM
OTHOIIIEHUU — B HUX COJIEPXKUTCS OOJIBIIOE KOJUYECTBO YIIIeBOAOB (M3 HUX 70 60%
MPEACTABICHO KpaxMajoM, MPHUCYTCTBYIOT TaKXe€ TEKTUHBI, TOJUCAXapUIbl H
TeMHUIIEIUTION03a); PUCYTCTBYIOT MONMH(EHOIbHBIE COCIUHEHUS, OCTKH, BUTAMUHBI
(B1, B6, nantotenoBas kucinora, C u E); muHepanbHbie BellecTBa (KaJuii, Meb,
Mapraneti, pocdop, nuHK) [10]

KnyOHemykoBUIIBI yIOTPEOISIOT CHIPBIMU, XKapEHBIMH, MApUHOBAHHBIMH WJIH
ClIeTKa TPOBAapCHHBIMHU, a TaKXKE M3TOTABIMBAIOT M3 HHUX MYKY; OHH SIBIISIOTCS
KOMIOHeHTOM MHorux Osoa B Kutae, Unauu u npyrux ctpanax FOro-Boctounoit
Azun. OmgHako TNpu ynoTpeOJeHUH pacTeHus 0e3 TepMHUYECKOW 0OpabOTKH OHO
MOJKET CTaTh NMPHYUHOW 3apakeHHs Tpemarojaoi Fasciolopsis buski, Ber3piBaromieit
cnerupuueckoe 3aboneBanue dacmuuononcunos. Jluarnoctrka 1TaHHOTO 3a00JIE€BaHUS
SIBJISICTCSI JIOBOJILHO CJIOKHOM, B CBSI3HM C Y€M MPU YIOTPEOJICHUN OOJOTHHIIHI B MHIILY
HEO0OXOJMMO CaMbIM TIIATEILHBIM 00pa3oM COOJII0IaTh MPaBUIa MTUIIICBON THTUCHBI.
[3]

YromsHeM Takke eme HECKOJIBKO CEMEHCTB M BUJIOB BOJIHBIX M OKOJIOBOTHBIX
pacTeHMid, TEPCIEKTHBHBIX JJs BBEACHUS B KYJIBTYpy C IEJNbIO TOTYYCHUS
JOTIOJIHUTEJIPHBIX OO0OBEMOB THINEBOM Tpoaykiuu. M3 eBpoaszmatckoit ¢iopbl
MEPCICKTUBHBIMU SIBJISIFOTCS MpeacTaBuTen cemeiictBa Poroszoseie (Typhaceae) (y
HUX CbhEIOOHBI KOpHEBWINA, cojeprkaiiue okoyio 18 % Oenka u 50% yrieBosioB),
cemerictBa CycakoBbie (Butomaceae) (B kopHeBHILIAX COIEPKUTCS OKoJo 4% Kupa,
oosee 14 % Oenka, okosio 55 % kpaxmaina), cemeiictBa Yactyxosbie (Alismataceae) -
pasiauunbie BUIbI pofa Crpenonuct (Sagittaria) (oOpa3yroT Ha KOpHSX HEOOJIbIIHE
KITyOHEBUIHBIC YTOJIIEHUS, conepxkarniue oosee 30 % kpaxmana u okono 8% Oenka);
cemelicTBa apougHbie (Araceae), B YacTHOCTH, OeNmOKpwUILHUK OosoTHBINA (Calla
palustris) (kopHeBumia coxepxkar mo0 30 % kpaxmana). Takxe MoryT
paccMaTpuBaThCI B KadeCcTBE OOBEKTOB KYJIHTUBHPOBAHUS BHUABI CEMEICTBa
paectoBbie (Potamogetonaceae) (kiyOHEBUAHBIE YTOJIIEHUS HA KOPHSIX COJAEpKatr
no 14% Genka u 1o 45 % yraeBonoB). Kpome Toro, m3gaBHa B A3uu M3BECTHA
KyJIbTypa cbhbenoOHoro sotoca opexoHocuoro (Nelumbo nucifera) u3 cemeiictBa
norocoBbie (Nelumbonaceae), y koToporo ¢beI00HBI HE TOJBKO ILIOJBI (JJOTOCOBBIC
OpEIIKH), HO W KOpHEBHUIIE, yMOoTpebiseMoe BO MHOTHUX a3WaTCKUX CTpaHaxX B
KApEHOM, TYIIEHOM WJIM 3alle4eHHOM BUAE. [1,5,9]
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N3 ceBepoamepukaHCkoW (uopsl B TOCIeTHEE BpeMs BcE  mUpe
pacrpocTpaHseTcsl KyJapTypa Buaa llumanus BonmsHas, wind BOAsSHON puc (Zizania
aquatica) u3 cemetictBa 3makoBbie (Poaceae). DTo oHOJIETHUI BOIOIIOOMBEIN 3J1aK,
€ro 3epHO UMEET CJIAJIKOBAThIN "OpeXOBbIN" MPUBKYC U COAEPKUT OKOJIo 15 % Oenka;
KaJIOPUUHOCTh TUKOTO puca coctaBisgeT okoyio 330 Kkan/100 r, ocobast 1ieHHOCTh
3aKJIF0YAETCS B BHICOKOM COJIEpKaHUU IIMHKA, MarHus ¥ ¢ocdopa. [11]

be3ycnoBHO, TMNpuUBEAEHHBIM TMEPEYHEM  KOJIMYECTBO MPUTOAHBIX  JUIS
ynoTpeOieHus B MHWILY W TEPCHEKTUBHBIX I BBEIACHUS B KYJbTYPy BHIOB
OKOJIOBOJIHBIX PACTEHUN OTHIOJb HE OTrpaHUYMBAETCA. bojee TOro - 3TOT CIHCOK
MOCTOSIHHO ~ TOMOJHSETCS, TIOCKOJbKY IHIIEBOE OKOJIOBOJHOE U  BOJIHOE
PaCTEHHEBOACTBO SIBISIETCA HEOTHEMJIEMOM YacThblO COBPEMEHHOW aKBAaKYJIbTYPBHI.
Takum 006pa3oM, MPUHIMITBI UHTETPAIIMU MPOJAOBOJILCTBEHHOTO PACTCHHEBOJICTBA B
AKBAIlOJUKYJIbTYPY SBJISIIOTCS. MAarucTpajdbHbIM MYyTEM  Pa3BUTUA  MHPOBOTO
arpoNpOMBIIIUIECHHOTO KOMILIEKCA.
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TECHNOLOGY OF STURGEONS REARING FOR PRODUCTION CAVIAR
RECEIVED AT THE FISH-FARMING PLANT «YAROSLAVSKI»
Levshinova S.A., Bondarchuk O.L, Golovina N.A.

Pe3rome: Paboma nocesaujena mexrHoniocuu 8bIpawmjuanusi 0Cemposvix U008
pblb 8 YCMAHOBKAX 3AMKHYMO020 800000ecneyeHUsl Ha npumepe pblb08OOHO20 3a800d
«fpocnasckuiiy. 3a600 ompaboman npouzeO00CME0 MOBAPHOU pblObl U NUWEBOL
YepHOU UKL C YUEMOM COBPEMEHHBIX MPeOOBAHUL PLIHKA 0eIUKAMECHOU NPOOYKYUU
u gpicmynaem ¢ mopeosvim bpenoom « Mkophuiii 0om I opKyHo8».

Knrwuesvie cnosa: 3aboiinas uepuas uxpa, 6blpaU8aHUe OCEMpOBbIX,
YCMAHOBKA — 3AMKHYMO20  800000ecneuenus, YIbmMpa3eyKosas  OUa2HOCMUKA,
cmepiisiob.

Summary. The paper devoted to the technology of sturgeons species rearing at
recirculation aquaculture system by the example of the fish-farming plant
«Yaroslavski». The plant mastered commercial fish and black caviar production with
regard to modern market requirements to delicious products, and it runs out with the
trade brand «lkorny dom Gotkunov».

Key words: black caviar, sturgeons, rearing, recirculation aquaculture system,
supersonic diagnostics, starlet

Benenue

Emie B cepenuHe mpommioro Beka OCETPOBbIE ObUTH IMIUPOKO PACTIPOCTPAHEHBI
Ha TpoTsDKeHWu Bced Bonru. Becemm moOuMmas muma mapedd - 4depHash MKpa |
OCETpHHA - TOJB30BAIUCH OOJBINONW TOIMYISPHOCTHIO U Y BCEX CJIOEB HACEICHHUS.
MaccoBblii BBUIOB, B TOM 4YHCJI€ U OpaKOHBEPCKUU JIOB, CTPOUTEIHCTBO
TUAPOICKTPOCTAHIUM, YHUUYTOKEHHUE MECT Haryjla M HepecTa, 3arpsi3HEHUE
BOJIOEMOB — BCE 3TO MPUBEJIO K TOMY, YTO B HACTOSIIIIEEC BPEMSI OCETPOBBIE HAXOAATCA
HA TPaHU MCYE3HOBEHMS. ENMHCTBEHHAS] BO3MOKHOCTH BOCIIOJHUTD MOIMYJISIIMU 3TUX
IIEHHBIX BUJOB PBIO B €CTECTBEHHOM Cpejie —MOCTOSTHHOE 3apbIOJieHHE MOCa0YHbIM
MaTepualioM,  BBIPAIICHHBIM Ha  PBHIOOBOAHBIX  3aBOJIaX  HMCKYCCTBEHHOTO
BOCHIPOU3BOACTBA. KpoMe TOro, ToBapHOE BhIPAIIUBAHUE OCETPOBBIX B aKBAKYJIBTYPE
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SBJISIETCS OCHOBHBIM HMCTOYHHUKOM TMOCTYIUIEHUS YEPHOM HUKPbI M OCETPUHBI Ha
MPOAOBOJILCTBEHHBIN pbIHOK [[ToHOMapes, 2009].

[enpto HacTosie pabOThl ABISUIOCH M3yYEHHE TEXHOJOTUM BbIpAIUBAHUS
OCETPOBBIX pbIO [JIsi MPOU3BOJACTBA MHILEBOM HMKPhl UM OCBOEHHUE Mpolecca ee
M3TOTOBJICHUS B YCJIOBUSIX PHIOOBOJHOTO 3aBOJIA «SIpocaaBCKuii».

Matepuaa v MeTOAbI

Marepuan cobupaiicst Ha ppIOOBOJHOM 3aBoje «SpociaBckuity (ApociaBckas
00JacTh) B X0 MPOXOKIACHUS MPOU3BOACTBEHHOM NpakTuku jJetoM 2016 T.

Pr160BOTHBIN 3aBOJ «SIpOCITABCKUI» OCYIIECTBIISET BRIPAITUBAHUE OCETPOBBIX
pei0 (crepasap Acipenser ruthenus L. m cubupckuii ocetp Acipenser baerii) ms
IIPOU3BOACTBA YEPHOM MKpbl. TEXHOJOrus NOJHOUMKINYHOTO IPOU3BOJICTBA
TOBApPHOM MKPHI OCHOBAHA HA COJIEPKAHUU PHIObI B YCTAHOBKAX C 3aMKHYTBIM THIIOM
BosocHaOxeHus (Y3B).

B aHHON yCTaHOBKE pbIGA COXEPKUTCS B GacceifHax oObemoM 30 M°, u3
KOTOpPOTO MPOAYKTHl 0OMEHa BMECTE C BOJIOM MO TpyOam UAYT Ha MEXaHUYECKHM
Oapabanneiii GuiabTp. I[locme »TOro BoJa, OYHMINEHHAass OT KPYIHBIX B3BeCeH,
nomnajgaer Ha OHMOPUIBTP, Ha KOTOPOM OakTepuu mnepepadaThiBalOT TOKCHUUYECKHUE
MPOAYKThI 0OMEHa pPhIOBI, a 3aTeM Yepe3 TEIIOOOMEHHHUK BOja UJIET B MPUSMOK, B
KOTOPOM MPOUCXOAUT CMEIIMBAHUE C MOAMMUTKON M3 CKBaxuH. Jlanee ouMileHHAs
BOJa MPOXOAUT JHUOO Yepe3 O30HATOPHbIE KOJOHHBI, JIMOO uepe3 OO0k
yIbTpaduoIEeTOBOrO 00e33apakuBaHUs U Yepe3 OKCUTEHATOPHI MoMaiaeT oOpaTHO B
OacceiHbI ¢ PHIOOIA.

Takum oOpa3zom, MHIyCTpUalbHas TEXHOJOTHS BbIpamuBaHus B Y3B maer
BO3MOXXHOCTh KPYIJIOTOJJMYHO BBIPAIIMBATH ITOCAJA0YHBIN MaTepuai, TOBapHYIO PHIOY
U PEMOHTHO-MATOYHOE CTaJ0 BHE 3aBHCHUMOCTH OT CE30HOB roja. PeIO0BOABI MOTYT
MOJIHOCTHhIO KOHTPOJIMPOBATH U YIIPABIISITh YCIOBUAMHU COJEPKAHUS PHIObI Ist Ooee
OBICTPOr0 HapaliMBaHUsA Macchl Teja U e€ co3peBanus. IlepenoBble TeXHUUYECKHE
pelIeHus: MO3BOJISIOT CO3/]aBaTh MAKCUMAJIbLHO OJAronpusiTHbIE YCIOBUS UISl )KU3HU
U pOCTa OCETPOBBIX pbIO, YTO B TMEPBYIO OuYepeAb JOCTUraeTcs Ojarojaps
YHUKAJbHOMY  KOMIUIEKCY OYMCTKM  BOJbI. 3aBOJ, MOXET  BbIpAIllMBATh
eanHoBpeMeHHO 10 100 TOHH OCeTpOBBIX BUIIOB PBIO (CTEPJIAlb, CHOMPCKUNA OCETD,
rubpuabpl  oceTpoBbiX). Hama pabora mnpoBoauiach Ha CTEPISIAM  BOJDKCKOM
MOMYJISILIUU.

IIpouecc BhIpalIuBaHUus MATOYHOIO cTaja crepiasau. Ha 3aBone nmeercs
OTJIENbHBIN HE3aBUCHUMBII MHKYOAllMOHHBIN y4acTOK, HA KOTOPOM OT COOCTBEHHOTO
PEMOHTHO-MaToyHOTO cTafga (namee — PMC) mpoucxoauT NOJy4EeHHE HOBOIO
MOTOMCTBA CTEPJISIN BOJDKCKOM momyssiiuu. [IpenBapuTenbHo OTAEIbHBIE 0COOU U3
PEMOHTHO-MAaTOYHOI'O CTaJla MOABEPrarOTCsl UCKYCCTBEHHON 3MMOBKE B TeueHue 3-4
MecsieB. HoBwlil Typ nHKyOanuu mpoBOAUTCS pa3 B 3 mecsia. PeIO0OBOIBI TTOTydaroT
OBYJIMPOBaHHYIO UKPY MPUKU3HEHHBIM CIIOCOOOM METOJOM MOJpe3aHus SIMIeBOIOB
no merony C.b. IMoxymku [[Tomymika, 1999] u 3aknaapiBaroT B ammapathl Betica.
BounynuBiiyrocsi  NpEUIMUMHKY — PAacCaKUBAlOT B CIEUMAIbHBIE  JIOTKH.
[ToaponieHHy0 JIMUUHKY pbIOOBO/IbI IEPEBOJIAT HA IK30M€HHOE MUTAHUE U PACTAT J0
3-5 rpamm. Jlaiee MOJIOAb COPTUPYETCS W TEPECaKUBACTCS IS TOJIpalluBaHUs Ha
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oTIenpHyI0 JuHUI0. Ha »9Toil mompocTkoBOW smHHMEM pbiba HabupaeT Maccy,
npuoOpeTaeT UMMYHUTET K pa3IMyHbIM 3abojieBaHUsIM W mpu HaBecke oT 40-60
rpaMM NEPEeBOAUTCS Ha TOBapHbIe JInHUU. KopmiieHue phiObl, Kak B MHKYOAllMOHHOM
MOJYJIE, TaK U Ha MaJbKOBOHN JIMHUU OCYILECTBIAETCS PHIOOBOJAMH BPYUYHYIO, TEM
CaMbIM I03BOJISIsE phIOOBOAAM CIEAUTH 32 MOEJAEMOCTBIO MUIIM U TPAMOTHO CJIEAUTh
3a pacnpenesieHueM KopMa.

Ha ToBapubix nuHusix peida BeipammBaeTcs oT 700 r no 2 kr. ImeHHo npu
ATOW Macce MOXKHO MPOBECTU pasfeieHue pbIiObl 1o moiy. OmpeneneHue camoK H
CaMIIOB TMPOM3BOAUTCS PBHIOOBOJAAMH C TIOMOIIBIO amnmapara YJIbTPa3BYKOBOTO
HCCJIEOBAHUS (Y3N). BricokokBanmuduimpoBaHHbIe COTPYAHUKHU npu
PacCMOTPEHUHM H300pa)K€HUsi TOHAABl HA MPUOOpE, OTACISAIOT CAaMOK OT CaMIIOB.
Cam1ioB cpa3y 3a0MBarOT Ha MSICO WM OMPEIEISIOT ISl MPOJAAKU B BHUJIE TOBAPHOM
PBIOBL.

BrnepBbie co3peBaronux caMoOK CTEPIsId ¢ UKPOU (crmycTs 26 MecsIeB Mmocie
WHKYOAaIluu) OTCaXKUBAIOT OTACJIBHO JUIsl JajJbHEUIIEro Haryjia W TOBTOPHOTO
co3peBanusi. Ha ukpy OoHM HE WAYT, T.K. MPOLEHT UKPHI OT MAacChl Teja PhIObI €Ile
cauimkoM Mail. [Ipu mMOBTOpPHOM CO3pEeBaHUU TMPOIEHT UKPbl OT MACChl Tejia PhIObI
cocraBisier 10-14%, uMeHHO 3Ta pbida MOAXOAUT AJIE TOBAPHOM HKpHL. PuIOY C
HMKpOW OTIHPABIISIIOT B MOAYJb MEPENECPKKU HA 3UMOBKY, YTOOBI OYHUCTUTH MSCO U
UKpPY OT BKyca KopmoB. CaMOK, HE JOCTUTHYBIIUX OIpPEACICHHON 3pesioCTH,
OCTaBJISIFOT B OacceiiHe i HaryJa.

OnHOBpEeMEHHO Ha 3aBOJIE BeleTCA padoTa MO CO3/IaHHUI0 U OOHOBJICHHUIO
PEMOHTHO-MAaTOYHOTO CTaja. JTAJOHHBIE SK3EMIUISIphl OTOMpAIOTCS B CTago, a
AK3EMIUISIPHI, TOKA3aBIINE HE JYUIIUEe PE3yIbTaThl B UHKYOAIlMU, OTOPAKOBBIBAIOTCSI.
Kpome storo, mnsi cHmxeHus kodduimeHta MHOPUIIMHTA, PBHIOOBOJBI 3aKYIAIOT
PMC Ha npyrux oceTpoBbIX 3aBOJ0B B konuecTBe 20% OT 00111eTO cTaja.

Bcero Ha 3aBoge mmeercss 6 TOBapHBIX JUHUMN, MHKYOAlMOHHBIM MOJIYJb, 2
MOy JJi NpoBeAeHUs] UCKyccTBeHHOM 3uMoBKU (i1 PMC u ToBapHO# pbIObI) U
OIMH KapaHTUHHBIA Monaynb. Llex coaepkaHus pPEMOHTHO-MATOYHOIO CTaja
pacrnoyiaraeTcsi B cocelHeM 37aHuM. Ha 3aBoje BejeTcss mocTosiHHas padoTa 1o
MOJYYCHUIO W BBIPAIIMBAHUIO HOBOTO MOTOMCTBA, OMPEACIICHHIO T0JIa METOJIOM
VY3U, copTUpOBKHU U MEPECaJKN PHIObI, JeUCHUI0 U poduiakTuke 3a00JeBaHul PhIO.
Pr160BOAHBIN 3aBOA «SpOoCiIaBCKUil» - 3TO COBPEMEHHBINH pbI003aBO/I, OCHAIIIEHHBIN
10 TTOCJIEIHEMY CJIOBY TEXHUKHU.

TexHoJsioruss M3roToBJeHUs 4YepHoOWl HKpbI. Ha 3aBojme oCymiecTBIsIIOT
MPOU3BOJACTBO HWKPHI KJIACCHUYECKHUM AaCTPAXaHCKUM CIIOCOOOM. DTa TEXHOJIOTHS
MOPa3yMeBaeT TMPOM3BOJCTBO HWKPHI  3a00MHBIM  METOJOM, HCIOJIb30BAHHE
MUHHAMAJIBHOTO KOJIMYECTBA COJIM M KOHCEPBUpPOBaHUE 03 macTepu3ariuu. 3a00iHBIHI
METO/I, B OTJIMYHE OT MOJIYYCHHSI OBYJIMPOBAHHBIM CIIOCOOOM, IMTO3BOJIIET OTKA3aThCS
OT HMCHOJIb30BaHUSI TOPMOHAIBHBIX MHBEKIMA M TOJYYUTh MKPY Ha HEOOXOAMMOM
craguu 3penocTd. [IpoM3BOACTBO HMKpBI OCYIIECTBISIETCA COIVIACHO CTAHAAPTY
XACCII, npu xoTOpoM COOJIFOAAIOTCS BCE caHUTapHble TpeOoBaHMs, KauecTBo u
0€30MacHOCTh rapaHTUPYETCS MPOU3BOIUTENEM, U MOATBEPKIAETCA CEPTUDUKATOM U
JEKJIapaIMen 0 COOTBETCTBUH.
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XKuByto moAroTOBIEHHYIO PBHIOY NEpenatoT B 3a00MHBIN 11€X, I/I€ U3BIEKAIOT
SACTBIKM C COOJIIOJICHUEM BCEX MPABUJ ACENTUKH. SICTBIKM COOMPAIOTCS B OTHENbHBIE
€MKOCTH U MOCTYMAaOT B UKOPHBIN 11€X, TJI€ UX MOJIBEpraroT JajgbHekeil oopadboTke.
CHauana coOBepIIAIOT MPOOMBAHUE SICTHIKOB HA CIEUUAIBHOM CHUTE, TJ€ HKpa
0oCcBOOOXKIAaeTcsl  OT  IJICHOK. 3aTeéM  OCYIIECTBIISIETCS  NMPOMBIBKA  UKPBI
o0e33apakKeHHOM BOJIOM C 1EJIbI0 OYMILEHHS OT HEKAYeCTBEHHBIX HWKPUHOK H
OCTaTKOB IUIeHKHU. Jlanee uwkpa mnoaBepraercs mnocoiy. Jliss 3TOro mpuMeHseTcs
cnienuanbHas coiecMmech «Bapakcy m3 pacuera 34 r comm/kr wkpel. PacdacoBka
OCYIIECTBIISIETCS. BPYYHYIO B CTEKIIIHHYIO WJIM METAILUTMYECKYIO Tapy. [IpousBoautcs
repMeTn3anus OaHOK Ha CHENUaIbHBIX BaKyyM-3aKaTOYHBIX MalnuHaxX. Bces
YIAKOBaHHAsI MPOJYKIUSl TMOJBEpPraercs TIATelbHOW mpoBepke. CpoOK TOJHOCTH
YEPHOU UKPBI COCTABIISIET 10 8§ MECSIEB, T.K. IPU €€ U3TOTOBJICHUH HE UCHOJIb3yETCS
HHUKAKWE JIOTOJHUTEIbHBIE KOHCEPBAHTHI.

Takum 00pa3oM, pHIOOBOJHBINA 3aBOJl «SpociaBCKUil» - 3TO COBPEMEHHBIN
pbpI003aBOJI, HCIOIB3YIOUUHA OOOPOTHYIO CHUCTEMY BOJOCHAOKEHMSI, OCHAILEHHBIN
HOBBIM 00OPYJOBaHHUEM, B KOTOPOM HMMeeTCsl 6 TOBAapHBIX JTUHUMN, MHKYOAlIMOHHBIH
MOJYJb, 2 MOJYJISI JI POBEJICHUS UCKYCCTBEHHOM 3uMOBKH (11s1 PMC u ToBapHOi
pBIOBI) M OJIMH KapaHTUHHBIA MOyJb. Llex conepikanusi peMOHTHO-MATOYHOTO CTajla
pacrnoyiaraeTcsi B cocenHeM 37aHuM. Ha 3aBoje BejeTcss mocTosiHHas padoTa 1o
MOJYYEHUI0 W BBIPAIIMBAHUIO HOBOTO IOTOMCTBA, OMPEACICHUIO I10Ja METOJIOM
VY3U, cOpTUPOBKHU U TIEPECAKH PHIOBI, JIeueHne 1 mpodriakTiuka peiobl. [luimeByro
WKPYy NPOU3BOIAT CTPOrO IO TEXHOJOTMA B CIEHUAIBHOM LE€XE€ TOBAPHOU
MPOAYKIIUH.

BriBoabI

1) OceTpoBbIli  pBIOOBOJHBIN  3aBOA  «SIpOCIIaBCKHiD»  OCYIIESCTBIISCT
MPOU3BOACTBO TOBAPHOW pBIOBI W YEPHOM WKPHI COTJIACHO COBPEMEHHBIM
TpeOOBaHUSIM KPYMHOMACIITAOHOTO MPEANPUATHSA. DTO MOJHOCUCTEMHOE OCETPOBOE
X035IUCTBO, UCTOJB3YIOIIEE 3aMKHYThIN TUIT BOJJOCHA0KEHUS.

2)  Ha 3aBoje ocylecTBIIsI€TCS POU3BOJICTBO YEPHON UKPBI KIACCHUECKUM
aCTpPaxaHCKUM CIOCOOOM. DTa TEXHOJIOTHS TOJpa3yMEeBaeT MPOU3BOACTBO HKPHI
3a00HHBIM METOJIOM.

3) PoiGoBoaHBIN  3aBOA  ApociaBCKkMii  OAMH M3 MaJOYUCICHHBIX
opUIMATBHBIX NPEANPUATUN HalIed CcTpaHbl MO MPOU3BOJCTBY YEPHOU HKpHI U
OCETpHHBI, BbhICTynaomuid Ha Poccuiickom peiHke mon OpenHaoM - «VkopHbIil q0oM
['opkyHOBY.
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THE STUDY OF FRESHWATER ZOOPLANKTON KOSINO LAKES
Lukashina L.S., Gaponenko A.V., Rozanov V.B

Pe3zwome. B cmamve npusodumcs onucanue OCHOBHBIX MemoOux cbopa u
uccne0o8anusi NPecHOB0OHO20 300NJIAHKMOHA. Memoouku anpodbuposanucy npu
8bINOJIHEHUU UCCIE008AHUL BUO0B020 cOCMABA 300Nn1ankmona Ha Kocunckux ozepax
2. Mockebvl 6 npoyecce npogedeHus NONEGbLIX NPAKMUK C YENblo U3VUEeHUs.
ouon02uueckux npoyeccos 6000emos. Hcnonvzosanue 0aHHbIX MEMOOUK HANPABTIEHO
Ha 3aKpenjieHue meopemuyeckux HA8blKo8 8 001acmu JUMHONIO2UU, alb20JI02Ul,
9KONI02UU U OPYeUX CMENCHBIX OUCYUNIUH. JlanHas cmambvsi 6yO0em npeoocmasiims
unmepec 0Jis 9K0J10208, 2UOPOOUON0208, CIYOEHMO8 U npenooasameiell.

Knroueswie cnosa: 3oonnankmon, Kocunckue ozepa, memoobvl uccie008anus

Summary. The article describes the basic techniques of collection and study of
freshwater zooplankton. Techniques are tested when performing researches of
species composition of the zooplankton in territory Kosinskih lakes of Moscow, in the
process of field practices to explore the biological processes of reservoirs. Use of
data methodologies aimed at consolidating the theoretical skills in the area of
limnology, algology, ecology and other related disciplines. This article will provide
interest for ecologists, hydrobiologists, students.

Key words: zooplankton, Kosinski lake, research methods

O cOCTOSSHMM BOJHOW JKOCHUCTEMBI MPEXIE BCErO CIEAYeT CYIUTh IO
COCTOSIHUIO THUAPOOMOIIEHO30B. B HacTosiee Bpemsi COCTOSHUE THAPOOHOIIEHO30B
HAXOAUTCS B LEHTPE MHOTUX CAaHUTAPHBIX, PHIOOXO3SICTBEHHBIX, PEKPEALMOHHBIX,
THIPOTEXHUYECKUX MpoOJieM U, TMpPexXIe BCEro, MNpoOiIeMbl OHOJIOTHYECKOTO
CaMOOYHITIEHUSI U (POPMUPOBAHUST KadecTBa MPUPOAHBIX BOJ. [loaTOMy KOHTpOJIB
COCTOSIHUSI TUZIPOOMOIICHO30B HMEET MEPBOCTEIICHHOE 3HaueHue [1].

OaHuM U3 3BEHBEB,  COCTaBISIOMIMX  TUAPOOMOILIEHO3,  SIBISIETCS
300IUIAHKTOHHOE co001IecTBO. M3yueHne u aHaiu3 300IUIaHKTOHA MUMEET OOJIbIIOoe
3HAUYEHHE Ui MOHUTOPUHIAa MPECHOBOJHBIX SKOCHUCTEM, B OCOOEHHOCTH
MaJIONMPOTOYHBIX BOJOEMOB, 03€p, BOAOXPAHWIHUIL, MPYI0B. 300IJIAHKTOHHOE
cOoO0IIeCTBO, Kak M JII000€ JpYyroe coOOIIECTBO SKOCHUCTEMBI, XapaKTEPU3YETCA
MOCTOSTHCTBOM BHJIOBOI'O COCTaBa, JUHAMUYECKON YCTOMYMBOCTBIO, OMPEACIEHHON
NpUCYIIEH €My opraHu3anue. VMI3MeHEeHus yCJIOBUN CYIIECTBOBAHHUS OPraHU3MOB
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OTPaXKar0TCd HAa BUJOBOM COCTaBE€, KOJIMYECTBEHHBIX IOKA3aTENsAX, COOTHOILIECHHUH
OTJIETbHBIX TAKCOHOMUYECKUX TPYMI, CTPYKTYpPE MOMYJIALMMA 300IJIaHKTEPOB [5].

[IpecHOBOJIHBIN  300IUIAHKTOH  COCTAaBJSIIOT ~ OYEHb  MEJKHE,  4acTo
MUKpPOCKOIIUYECKUE OPraHU3Mbl, JIMIIb HEKOTOPhIE MPEICTABUTENN JOCTUTaIOT
pa3MepoB HECKOJBKUX MILIMMETPOB. B 3aBUCHMOCTH OT pa3MepoB MPHUHSATO
KJIACCU(PUIIMPOBATH 300MJIAHKTOH 110 BEJIMYMHE: ME3OIJIAHKTOH (HaunboJliee KPYIHbIE,
XOpOIIIO BHUIMMbIE HEBOOPYKEHHBIM TJIa30M OpPraHU3Mbl, pa3Mepsl oT 1 10 5 mwm,
otHocsTcst  OonbmmHCTBO — mpenctasuteneii  CALANOIDA), MHKpOIIaHKTOH
(MMKPOCKONTUYECKHE OpraHu3Mbl, HE NPOXOJAIIME Yepe3 OTBEepPCTHs Haubosee
IJIOTHOTO MEJNbHUYHOrO Ta3za, pasMmepbl 50-1000 MKM; K HHM OTHOCSTCS
OONBITMHCTBO  300IJIAHKTEPOB),  HAHHOIUIAHKTOH  (OpraHu3Mbl,  CBOOOIHO
MPOXOJIAIIME Yepe3 CaMblil IUIOTHBI MEIbHUYHBIA Tra3, uX pa3Mepbl 5-50 MKM),
YIBTPAIIAHKTOH (HanboJee MEJIKUE OPTaHU3MBbI, pa3MEPhl MEHEE 5 MKM).

B coctaB mpecHOBOJHOTO 300MJIAHKTOHA BXOMAST MPEACTABUTEIN Pa3HBIX
cuctemarnueckux rpymni: [{apctBo PROTOZOA (ompeneneHre BHAOBOTO COCTaBa
ATOW Tpynnbl 0€3 CHeluanbHOW TMOATOTOBKHM 3aTPYJHUTEIBHO, B PaMKax JETHEH
MPAKTUKX JOCTATOYHO OMpEACNICHUs MO MPUHAIIC)KHOCTH K Pa3IUYHBIM THIIAM
npocTedmmx: UHPY30pUHU, KTYTUKOBBIE, capkojoBbie); Tun KuineyHomnosocTHbie
(COELENTERATA), TIpymna UYepseir (VERMES); Kimacc KomoBpatku
(ROTATORIA), Kmacc PakoooOpasupie (CRUSTACEA), Kmacc Hacekomblie
(INSECTA), Tunt Mommocku (MOLLUSCA). [3]

Marepuaja u MeTOAUKA

Cornacao metomuke H.JI. CBupckoil, Bc€ pasHooOpazue MeEToI0B cOopa
300IUIAHKTOHA CBOJIUTCA K JIBYM BapUaHTaAM:

1)  MeTozapl, IPEACTABIAIONIME COOOH KOMOMHAIIMIO BOJ03a4YepPIIbIBAHUS H
OJIHOBPEMEHHOTO  OTJEJCHUS IUIAaHKTOHa OT BOABI B camMoOi BOjE, 4YTO
OCYUIIECTBJISIETCS C TOMOIIBIO IUNTAHKTUYECKUX CETEH, MIIaHKTOHOYEpIaTeNe;

2)  Metoapl, TNpEACTAaBIAIOMNE COO0OM  KOMOHWHAIIMIO  pa3ebHOTO
BOJ03a4EPIIbIBAHNS W MOCJIEAYIOIIEro OTAENICHUsS IUIAHKTOHA OT BOJbI, YTO
OCYIIECTBISIETCS WM C TMOMOIIBI0 (UIBTpAIMK, JOCTABICHHON Ha IMOBEPXHOCTDH
BOJIbl YEPE3 CETKY, MJIN MTOCPEICTBOM OTCTaUBaHUA. [4]

COop miaHKTOHAa HEOOXOIMMO COIMPOBOXKAATH OJHOBPEMEHHBIM H3YyUYECHHUEM
(bakTOpOB Cpenbl: TeMIepaTypbl BOAbBI, COACPKAHUS KUCIOPOa, CKOPOCTH TEUCHHS,
npo3pauHoctd, PH u T.4. [nsg uccienoBaHus OMOTHYECKUX (PAKTOPOB IMOJIE3HO
napajie’abHo Oparth NMpoObl (UTOIIAHKTOHA W MUMETh KOJWYECTBEHHBIE JAaHHBIE O
OCCIT03BOHOYHBIX U ITO3BOHOYHBIX XUIITHUKAX. [3]

Haubonee mpocTsiM M JOCTYMHBIM CIOCOOOM, HE TPEOYIOUIUM CIOXKHOTO
obopynoBaHus, siBIsieTcss crocod orbopa mpod myTtém mnponexuBanus 50-100 .
BOJbI, B3SITOM COCYIOM ONpPENENEHHON BMECTUMOCTH (JIUTpOBasi KpYXKKa,
MOJIMATUIIEHOBOE S-JIMTPOBOE BEJIPO), UEPE3 KAUECTBEHHYIO ceTh AnmreitHa. Boaa ¢
MOBEPXHOCTU WM C ONPEAEIEHHOI0 TOPU30HTa, B3ATasl KPYKKOW, BEAPOM,
BBUIMBAETCS B COCY]1 onpeené¢HHoro oobéma, pukcupyercs 10%-ubM popmammHOM
u orcrauBaercs 7-10 cytok. [lo ucredyeHnn yka3aHHOTO BpEMEHHU BOJIa HaJl OCAIKOM
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BBUIMBAETCA C TMOMOLIbI0 cH(OHA (PE3WHOBOW TPYOKH, 3aTAHYTOH CHH3Y
MEJTBHUYHBIM Tra3oM No77).

OtoOpaHHble Pa3IUYHBIM CHOCOOOM MPOOBI MMEPEIUBAIOTCS U3 CTaKaHYMKa
IJJAHKTOHHBIX CETel B OOBIYHBIE CTEKJIIHHBIC WIIM XJIOPBUHUIIOBbIE OAHKHU, OYTHUIKH
(o6bem 100, 150, 200, 300 cM® B 3aBHCHMOCTH OT pa3mepa ctakaHuuka). Cocysl
THIATEJBHO  3aKPBIBAIOTCA  3aBUHYMBAIOIIMMUCS  KPBIIMIKAMH C  PE3UHOBBIMU
MPOKJIaJIKaMU WM Ka4€CTBEHHBIMHU PE3MHOBBIMU U XJIOPBUHOJIOBBIMU IIPOOKaMH [4].

Haunnaromum uccienoBatensiM B Hayaye ClEQyeT, MpocMaTpuBas Mpody c
OMHOKYJISIPOM, PacCOPTUPOBATh OPTaHU3MBI IO BHEIIHEMY CXOAcTBY. [Ipu 3ToM
MOYHO TOHKOHM MUMNETKON OTOMpaTh IUIAHKTEPOB U PACKIIABIBATh X B KAIUIU BOIBI
Ha AHO cyxux damiek [leTpu umm 4dacoBbIX cTekos. B kammm MOXHO 100aBIISITH
HEMHOTO TJIMIIEpUHA JIsl TPOCBETIECHUS TOKPOBOB )KMBOTHBIX. 3aTEM M3TOTaBINBAIOT
BPEMEHHBIN TIpernapaT M pPacCMAaTPUBAIOT €r0 IOJ, MHUKPOCKOTIOM ISl M3yYCHUS
CTpoeHHUs U ompeneneHus. JKenareabHO HCMONIb30BaTh MHUKPOCKOI, MO3BOJISIOMIMMA
MOJIYYUTh yBenuueHue nopsanka X320. Yao0HO pacmoyioKUTh Ha OJHOM CTEKJIe
HECKOJIbKMX MOXO0XUX ocoOel. IIpocMOTp KoOJIMYECTBEHHOM (Kak, BIPOYEM, H
Ka4eCTBEHHOW) TMpoObl MPOU3BOAST, MCIONB3ysd kamepy boropoa. Omna
MPEJICTaBIACT CO0O0M MIacTUHY (Yalle BCEro M3 OPrcTekia), B KOTOPOH MpoToYeHa
JyHKa, HE MpPEBbIIIAIONIAs MIUPUHOU TOJIE 3pCHHUS OMHOKYJsipa MpU yBEIUYEHUU
X16.

[Togcuer Bcex KUBOTHBIX B MPoOE BO3MOKEH, €ClIM WX He MHOro. OgHaKo B
OOJNBITMHCTBE CIIy4aeB B TPOOE€ COMEPKHUTCS HACTOJIBKO OOJBIIOE KOJIUYECTBO
OpraHU3MOB, UYTO WX TOJIHBIN y4eT 3aHUMAET CIIUIIKOM MHOTo BpemeHu. [losTtomy
JUTSL TIOZICUETa CaMbIX OOMJIBHBIX BHJIOB OTPAaHUYMBAIOTCS MPOCMOTPOM HEOOJIBIIONHN
4acTH MpOObI, a 3aTE€M PACCUMTHIBAIOT KOJIMYECTBO OPraHU3MOB BO Bcel mpooe. s
ATOr0 MPUTOTOBJIEHHYIO MPOOY M3BECTHOrO 00beMa V, MPOCMATPUBAIOT B Kamepe
Boropoa HeGombIIUMU TIOpLHMAMU GUKCHPOBAHHOTO 0O0bema (1o 2-10 mut), KOTOpbIe
OTOMpaIOT MEPHOM MUIIETKOW, JTuaMeTp KOTOpod He MeHee 1 cMm. obupas mopuuu
MUINETKOW, MpoOy HEOOXOAMMO TINATEIBHO TIEepeMelInBaTh, H30eras KpyroBbIX
IBWOKEHUU. B34Tyl0 MOpLUI0O U3BECTHOrO OOBbEMa BBUIMBAIOT B JIYHKH KaMephbl
boropoBa u mpocMaTpuBalOT MOJ OWHOKYJISPOM, TMOJCUYUTHIBASI OPraHU3MBI
MHTEPECYIOMIMX TaKCOHOB. JlJis HajgeKHOW OLEHKH OOWIMS MAacCOBBIX BHUJOB
HEOO0XO0JIUMO pazo0paTh HE MEHEE TPeX MOPIUH, B OCTAJbHBIX MOPLHUSIX 3THU BUJIbI
VYHUTHIBATh HE HYXHO. J[JI1 MeHee OOWJIbHBIX BHJIOB YHCJIO MOPIHMA JOJDKHO OBITh
TaKUM, 9TOOBI CYMMAapHOE€ YHCJIO OCO0€l Ka)JI0ro M3y4aeMoro TaKCOHa ObLIO HE
MeHee 20 3Kk3eMIUIIpoB ( T.€. IO Mepe YBEIUYEHHUS U3ydaeMoro o0beMa) ydeT 3TUX
BUJIOB Tpekpamiaerca. Haubomnee penkue BUIbI YUUTHIBAIOTCS MO Bced mpooe. Jlis
KOKIOTO BHJA CIEAyeT o00s3aTeIbHO PETHCTPUPOBATh HE TOJBKO  YHCIIO
HK3EMIUISIPOB, HO M KOJIMYECTBO MPOCMOTPEHHBIX MOPIUN U UX 00BEM.

YucieHHOCTh (N) OPraHu3MOB HEKOTOPOTO BHAA B IpoOe 00beMoM V|, MOXKHO
paccuMTaTh, 3Hasg MX YHUCIECHHOCTb BO BCEX IMPOCMOTPEHHBIX MNOPHUAX (m),
CyMMapHbIi 00BEM KOTOPBIX V (KOJUYECTBO MOPLHUNA, B KOTOPBIX YUHUTHIBAJICA
TaKCOH, M UX 00BEM HaM M3BECTHBIN MO0 MaTepuaiaM pa3pabOTKH):

nN=(NV,xm)/v
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rae V, U vV 1aHbl B MUJUTUMETPax.
Jlanee HE0oOXOIMMO paccYUTaTh BBHIOOPOYHYIO TUIOTHOCTH OPTAaHU3MOB B
Bosoeme (N):

N=n/V

r7ie N — YUCJICHHOCTh OPraHu3MOB B Mpooe, V.., 00beM BOAbI, OOHOBIICHHbIN
CEThIO.

IMeHHO 3Ta BeIMYMHA U UCIIOIb3YETCS KaK XapaKTepUCTUKa oOuius Buaa [2].

Bo Bpemst Haliero uccienoBaHusi MUKPOCKOITMPOBAaHUE MPOOBI 3000IIJIAHKTOHA
MPOBOAWIIOCH C TIOMOIIBIO CBETOBOTO MHMKpOCKomna mnpu yBenuuenun 40%0,65 c
UCIIOJIb30BaHuEM onpeaenurens. Kaxayio npoOy paccMaTpuBaid U MOJACYUTHIBAIH C
MOMOIIBI0 cueTHOUW Kamepbl HokoTTa (pa3Mepbl CUETHBIX MOJIOC: JJIUHA 25 MKM
mupuna 250), 06sEMom 0,05 mit.

KosmuectBO W pacnpeneneHue  CTaHUMM 1O  aKBATOPHM  JIOJIKHO
COOTBETCTBOBAaTh OCOOCHHOCTSIM Mop(doioruun Bojoéma. [lpu 3TOM yuuTHIBaIOTCS
XapakTep KOTJOBUHBI, TIyOWHA, W3PE3aHHOCTh OEperoB, pacwWICHEHHOCTb.
KonuyecTBo cTaniuii MOkeT ObITh YMEHBIIIEHO WM YBEIUYEHO B 3aBUCHUMOCTH OT
CTENIEHHM HEOJHOPOJHOCTH BOAOEMA W TMPU  BBINOJIHEHUU  CHEHUAIBHBIX
ucciaenoBanuii.  Hampumep, npu  U3y4eHUM  300IUIAHKTOHA  JIMTOpAJH,
MPEJICTABICHHOW HECKOJIBKMMHU OMOTONMAMHU WM PACTUTEIHHBIMU aCCOIUALIUSIMHU,
YUCJIO CTAaHIMI CIeAyeT YBEJIUYUTh B COOTBETCTBHM C KOJHMYECTBOM OHOTONOM
(accomumanuii) u 1071€i, KOTOPYIO OHM 3aHUMAIOT B MpeJiesiax 30HHI [S].

3akir0ueHue

300IUIaHKTOH MPEACTABISIET COOOM TpyINIy BOJHBIX OPraHU3MOB, KOTOPBIE
BEIyT CBOOOTHOIUIABAIONINHN, HE3aBUCUMBIN OT TBEPJOro cyOcTpara, Kak OMOPHOIrO
AJIEMEHTa, B3BEIICHHBIM B TOJIIE BOJABI 00pa3 >KW3HU. DTU OPraHU3MbI HE MOTYT
POTUBOCTOSITh JIaXKe CIA0bIM TEUECHUSIM, M, XOTS OOJBIIMHCTBO W3 HUX HUMEIOT
OpraHbl TEPENBIKCHHS, WX TMEpPEMENICHUsI MPOUCXOJAT TOJBKO B HEOOJIBIIUX
npenenax. [[1aHKTOH UrpaeT OrpOMHYIO pOJib B OHOJIOTMM BOJOEMOB, HauMHAas C
OKeaHa U 3aKaH4MBas Jy>Ked. 300MJIaHKTOH HapAIy ¢ PUTO- U OaKTEPUOIIIAaHKTOHOM
ABJISIETCSI HEOOXOIUMBIM 3BE€HOM B MUIIEBOM 11end BOAOEMOB. OOBEKTUBHO OLICHUTD
pOJIb OTIENBHBIX COOOIIECTB B JKOCHCTEME MOXHO IyTeM CpPaBHEHHUS TOTOKOB
SHEPTUH, MPOXOIAIINX Yepe3 COOOIIECTBO 3a OMpPEIEICHHbIE WHTEPBAIBI BPEMEHH,
HarpuMmep, 3a roJl. MHOroO4MCIEHHbIE HUCCIEIOBAaHUs, MPOBOAMMBIE Ha BOJOEMAax
pa3HOro Tuma, YOEOUTENbHO MOKa3aJIH, 4YTO OCOOECHHO BEIMKO 3HAYEHUE
300IUIAaHKTOHAa B BojgoeMax o3epHoro Ttuma. Oxono 80% ot 3Hepruw,
ACCUMIIMPYEMOW BCEMH >KMUBOTHBIMHU, MPUXOJUTCA Ha JOJIIO 300MUIaHKTOHA. [Ipm
YBEJIMYEHNUH CTENIEHU MPOTOYHOCTH 3HAYEHUE 300IJIAHKTOHA YMEHBINAETCS, TAK KaK
B BOJOXPAHWJIUINAX I[MOTOK JHEPTUU 4Yepe3 IJIAHKTOHHOE COOOIIECTBO COCTABIISIET
Tosibko 44% o1 cymmapHoro. IloTpeOnsis (uTONIaHKTOH, OAaKTEpHl NETPUT,
300IUIAHKTOH ~ MpeAcTaBisier  coboi  MomHbIA  (akTop  mpeoOpazoBaHUs
opranuyeckoro BeniectBa. [Iponeccel camoouuieHus U (GOpPMHUPOBAHUS KauecTBa
BOJ B 3HAUMTEJIbHOM CTENEHH 3aBUCAT OT 300IUIaHKTOHa. HaOmonenus 3a
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300ILUIAHKTOHOM COCTaBJIIIOT HEOOXOAMMOE 3BEHO B CHCTEME DKOJOTMYECKOTO
MOHHUTOPUHTAa W  MPOBEACHUS  MPOTHO30B  TOCJIEACTBUM  AHTPONOTEHHOTO
BO3JEUCTBUSL.
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PROBLEMS OF ECOLOGICAL SAFETY OF WATER OBJECTS IN THE
CONDITIONS OF ANTHROPOGENOUS LOADING
Makakhanyuk Zh. S., Rozumnaya L.A., Mazur A.V.

Pe3rome. B cmamve npugedenvl OanHble NO COOEPHCAHUIO MANCENbIX MEMALLO8
8 800e B00HbIX 00bekmog Hoeunckoeo pationa. Makcumanvuas KoHyeHmpayus
xapakmepua O0as ceunya (BHUUP). Konyemwmpayus ceunya 8 600e cOPOCHO20
KaHaua npesviuiaem npedeibHo-oonycmumyio 6 2,5 pasa, Codepaicanue meou, Xxpoma,
YUHKA, MblUbAKA U pmymu coomeemcmeyem Hopme. [lna  obecneuenus
IKONO2UYECKOU — Oe30NnacHOCmuU  8000eM08  O0JIICHbL  Oblmb  pa3pabomamsbl
MePOnpUAMUSL NO YCOBEPULEHCMBOBAHUIO CUCTNEMbl MOHUMOPUH2A KAYeCmea 600HbIX
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00beKmo8, 8 mom uucie no msaxceivim memaniam. Heobxooum yuem ungpopmayuu o
COCMOSIHUU 8000COOPHOU NIIOWAOU BOOHBIX 0OBLEKMOB - NOU8, AMMOCHepbl, 1eCO8.

Knrouesvie cnosa: skonoeuueckas 6ezonacHocms, npyowi, peka Kiazvma,
msiceble Memaiisl, MOHUMOPUHE

Summary. In article data on the content of heavy metals are provided in water
of water objects of the Noginsk district. The maximum concentration is characteristic
of lead (VNIIR). Concentration of lead in water of spillway channel exceeds
maximum-permissible by 2,5 times. Content of copper, chrome, zinc, arsenic and
mercury meets standard. Actions for improvement of system of monitoring of quality
of water objects, including for heavy metals have to be developed for ensuring
ecological safety of reservoirs. The accounting of information on a condition of the
catchment area of water objects - soils, the atmosphere, the woods is necessary.

Key words: ecological safety, ponds, river Klyazma, heavy metals, monitoring

[ToBepXHOCTHBIE BOJBI — 3TO BBICOKOOPTaHM30BAaHHBIE HAJAOPraHU3MEHHbIE
DKOCUCTEMBI, COCTOSIIHE U3 JKUBbIX (OMOLIEHO30B) W HEXMBBIX (OHMOTOMOB)
KOMITOHEHTOB, (DYHKITMOHHPYIONUX Kak eauHoe 1enoe. Ilpu HapymieHun
HKOJOTUYECKOTO PABHOBECHUS] JIKOCHUCTEMBI HM3MEHSIETCS KadyeCTBO BOJBI W,
CJI€I0BATEIbHO, YCIOBHUS BOJOIOIB30BaHUsA [2].

KadecTBO MOBEpXHOCTHBIX BOJI SBJISIFOTCSI CPEAO0OPA3YIONICH COCTABIISIONICH,
OTIPEENISIONIEH COIMATbHOE, JKOHOMUYECKOE U DKOJIOTMYECKOe OJIaromoiyune
tepputopun. ObecrieueHrne KOJIOTHIECKON 0€30MacHOCTH BOJOEMOB M BOJIOTOKOB,
KOTOpbIE B YCJIOBHSAX AaHTPONOTCHHOTO TIpecca SBISIIOTCA W OOBEKTaMH
BOJIOTIOJIb30BAHMSI, ¥ PUEMHHUKAMH 3arpsI3HSIOIINX BEIIECTB OJHOBPEMEHHO JOJKHO
OTHOCUTBCS K YHUCITY TPHOPUTETHBIX 3a7a4 TOCYJApPCTBEHHBIX M MYHHUIIMITAJIbHBIX
BJIACTEH.

VYmpasnenueckne GyHKIUA B chepe SKOJOTHUSCKOW OE30MacHOCTH BOJIHBIX
00BEKTOB MpHUHAJIEKAT TocyaapcTBy. Ha nannsiii MomeHT PocriotpeObHaa3op BeaeT
MOHUTOPUHI KauecTBa BOJbl B Poccuiickont ®denepauun. B cBOw ouepenp Ha
TEPPUTOPUN  MYHHUIIMIAIHHOTO O0pa3oBaHUS CO3MAIOTCSI CBOM  CIIYKOBI IO
HKOJIOTUYECKOMY KOHTPOJIIO, KOTOPBIE MOAUYUHSIOTCS ['J1aBe 3TOro MyHHUITUIIATHLHOTO
oOpazoBanusi. Ho, cToUT OTMETUTH, YTO B XOJE€ COIHUAIBHBIX, OSKOJOTO-
DKOHOMHUYECKUX U TMOJUTHYECKUX W3MEHEHHM, Tmpoucxonimux B Poccun,
MEXaHU3MbI COBEPIIICHCTBOBAHHUS YIPABICHUS KOJIOTHUYECKOM O€30MaCHOCTHIO BOIBI
Ha TOCYJIapCTBEHHOM, M Jajiee, Ha MYHHUIIMIIAJILHOM YPOBHE pa3pa0dOTaHbl IMOKa
HEJI0OCTAaTOYHO, YTO MPEMATCTBYET 0OJiee MOTHOMY OOCCICUCHHIO PAIMOHAIBHOTO M
0e301acHOro BOJIONOJIb30BaHUS.

Omao w3 Hambojee B3HAYUMBIX OTPUIATEIBHBIX BIUSHUNH Ha BOJHBIC
HKOCHUCTEMBI OKA3bIBAIOT TSDKEITbIE METAUTbI. [Ipy MOBBITIIEHHBIX KOHIICHTPAITUSIX OHH
MIPOSIBJISIIOT BBICOKYIO TOKCHYHOCTH, OKa3bIBasi BPEIHOE BO3CHCTBHUE HAa COCTOSIHHE,
KaK OTHIEThHBIX THAPOOWOHTOB, TaK W JKOCHCTEMBI BOJOEMa B IEJIOM. TsDKembie
METaJJIbl OMACHBI €lle TeM, YTO B OTJIMYME OT OPraHMYECKUX IOJUTIOTAaHTOB, HE
CITIOCOOHBI pa3pymiaTbes 10 6e3omacHbIx hopm [1].
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Tsbxenble METAUIBI — 3TO MHUKPOAJIEMEHTBI, COCTABJISIFOIINE THICSIYHBIE JOIU
IOPOLIEHTA MAcChl 3€MHOM KOpBI, PACCEIHHBIE B OKPYKAIOUIEH MNPUPOITHON cpene
HepaBHOMEPHO. X KOHIIEHTpalMs MOKET ObITh 00YCIIOBIEHA ABYMs IpUUUHAMHU [3].
IlepBast — 3TO HpUPOAHAS TEOXHUMHUYECKAS] AaHOMAJUA, T.€. KOHLUEHTPALUS TEX WU
MHBIX MHKPODJIEMEHTOB IPOMCXOJIUT B PE3YJbTATE€ TIE€OJOTHUYECKUX MPOLECCOB,
uaymux B auTtocepe. Bropas — aHTpomoreHHas NeATEIbHOCTb, KOHIICHTPALIUS
AJIEMEHTOB  MPOUCXOJAT B PE3YJAbTaT€  TEXHOJOTMYECKUX  IPOIECCOB,
OCYIIECTBISIEMBIX YETOBEKOM.

[Io reoXMMHUUYECKOW COCTABISAIOUICH IMOBEPXHOCTHBIE BOJBI Ha TEPPUTOPUU
Horuackoro paiioHa  sBIAOTCS  dKojormdecku  Oe3omacHbiMH.  CoOTJIacHO
o(HUIIMAIBPHBIM JIAaHHBIM, MPEIOCTAaBICHHBIM AnMuHUCTpanuen HornHckoro paiiona,
npeBbiiennst [1JIK ormedaroTcst ToNbKO AJjis apTe3WaHCKUX Boja 1o ¢Topy, Oopy,
JIUTHUIO U CTPOHIUIO.

[{enpt0 TaHHOTO KCCIEAOBAHUS SIBJISIJIOCH OIMPEICICHUE YPOBHU COJCPKAHUS
TspKeNbIX MeTauioB B npynax ®I'BHY «BHUW uppuraiimoHHOro peiOOBOJICTBA» U
peku Kisazpma.

HccnenoBanust mpoBoauiauch B MapTe U okTa0pe 2016 roma. IIpoObr
oTOMpanuch U3 rosoBHoro npyaa Ha teppuropun ®I'BHY «BHUUN uppuranmonsoro
pBIOOBOICTBa»», U3 PhIOOBOHOTO MpyAa Nel u kaHama, rjie U3NHUIIKA BOJBI MIPU €€
cOpoce U3 prIOOBOIHBIX MPYAOB YXOIAT 32 TEPPUTOPUI0 UHCTUTYTA. J[JI1 KOHTPOJIS
Ol B3AT mpya «Sxopp» 3a tepputopuern BHUWP, mpexncrapmstonuii eauHyro
BOJIHYIO CHCTEMY C BOJI03a0OpHBIM MPYJIOM, HO TJI€¢ pbIOOBOJHAS JIESITEILHOCTh HE
OCYIIECTBJISICTCS, @ IUIOTHOCTh JHUKOM phIOBI Maja M3-3a 3aMOpPOB W BBLIOBA.
Muxkpoanementsl (meap Cu, 1uak Zn, kaamuii Cd, ceuner Pb) onpenensin aToMHO-
abcopOmmonHbIM MeToioM. Boga u3 peku Kisizbma oTOupanach Ha TEPPUTOPHUU T.
Horunck. Tspkenbie mertamwisl: cBunerny Pb, kagmuii Cd, pryts HQ, MbImbsk
ONpeNeNsii  METOJAOM aTOMHOM  abcopOIuuM ¢ TJIaMEHHOW  aTOMU3aIlueH,
BOJIbTAMIIEPOMETPUUECKUM METOJIOM, METOJIOM aTOMHOM abCcopOIMU C TIaMEHHOM
aTomu3zanuen u npoodonoaroroskoit CBY.

Kak mokaszanu pe3ynapTarsl UCCIEAOBAHUM CONEPKAHNE MENIM, IMHKA U KaJMUS,
B BOJI€ HCCleAyeMbIXx 00BbekToB He mpeBbimaeT [IJIK mis pprooxo3siiicTBeHHBIX
BogoemoB [4]. Conepkanme cBuHI@ B BOAHBIX oOBekTax DOI'BHY BHUHNP
MPEBBIIIAECT CAHUTAPHO-TOKCUKOJOTHUUECKUE MOKa3aTelu, Tak B BOJE COPOCHOTO
KaHaJla KOHUEHTpAalHs CBUHIIA MPEBBIMIAET MPEACIbHO-I0NYCTUMYIO B 2,5 pa3a. B
BOJIC KOHTPOJIBHOTO TNpyJa «Skopb» copepikanue Pb coorBercTByeT HOpMe (Tab:.1).

Ta6mumna 1 — ConeprkaHue THKENbIX METaUIOB B BOJIHBIX 00bekTax ®I'bHY BHUNP
U 1Ipyay «Skopb»

Muxkposnementsl | ConepKaHue TSKEIbIX METAJJIOB B BOJIE IIJIK
["onoBHO#M «SAkopb» [Tpym Ne 1 CopocHoii
npya KaHal
Cu, mr/n 0,0012 0,001 0,0004 0,001 0,001
Zn, wmr/i 0,001 0,002 0,003 0,003 0,01
Cd, mr/n 0,0005 0,0009 0,0004 0,001 0,005
Pb, mr/n 0,008 0,003 0,007 0,015 0,006
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VYBenuueHue coJep>kaHusl CBUHIIA B BOJE MpyAax MOXKET ObITb 00yCIOBIIEHA
CIENYIOIMMU TMPUYMHAMU: TPU OTCHIIKE JaM0 TMpyJa HCHOJb30BAJICA IIJIaK
METAJLUTYPTrAYECKOTr0 IPOU3BOJICTBA U BHECEHHE U3BECTH. [[OBBIIEHHOE COMEpKaHUE
CBUHIIA B BOJI¢ COpPOCHOTO KaHaja TaKK€ MOXET OBITh CBS3aHO C TEXHOTCHHOM
HArpy3Koi cO CTOPOHBI MPOXOASIIEH PsIOM aBTOMOOUIILHON JOPOTH.

Pexa KissepMma sBisieTcst oHOM W3 OCHOBHBIX peKk MOCKOBCKOW o0sactu
(puc.1), B mpenenax obnactu ee miumHa coctaBisieT 239 km. KisseMa oTHOCATCS K
TUIY PAaBHUHHBIX PEK C MPEUMYILIECTBEHHO CHEroBbIM nuTaHuem (60%), moazeMHoe
nutaaue cocrapiser 20-25%, moxneBoe 15-20%. B Hactosimiee Bpemsi CTOK PEeKH
peTepreBaeT 3HAUUTEIbHbIE U3MEHEHHSI B CTOPOHY YBEJIMUECHHSI PAcXOJOB 3a CUET
MOCTYIUICHUSI BOJbI M3 JPYrux OacceHOB — MO KaHaly UM. MOCKBBI M 3a CYET
peryJMpoBaHMsl CTOKA Ha MpPUTOKaxX caMod peku. C ydeToM peryiupoBaHUs PEKHU
BOJIOXPAHWJIMIIIAMH Y UCTIOJIb30BAaHUS €€ Ha HYXKJIbl HACEJICHUs, MPOMBIIIUICHHOCTH 1
CEIIbCKOT0 XO351MCTBAa MUHUMAJIBHBIN CcpeaHeMecauHblil pacxo KisizeMbl B roa 95%
obecnieueHHOCTH cocTtaBisier 1o Horuncky 5,00 M>/CexK. [IpaBeIM TPUTOKOM
Kisizembl siBnsieTcss peka BoxHa, mpoTtekaronias o TEPPUTOPUH MPOMBIIUIEHHOTO
ropoia DJIEKTPOCTANH.

8 ' ~MBAHOBCKAR
“_— APOCNABCKASR e Y OBRACTb [

TBEPCKAS ~ OBNACTE -/ ) X

OBNACTb

MOCKOBCKASRA ] s 4.0{0@'
OBNACTb . BNAOUMWPCKAR gc"o

4 OBNACTE s
Pucynok 1 — pexa Knsaszema

OmnpenenseMblie MTOKa3aTeIA COAEPIKAHMS TSKEIBIX METaUIOB B Bojie Kiiss3pMbl
COOTBETCTBYIOT HOPMATHUBHBIM TpeOOBaHMIM (TalI. 2).

Ta6nuna 2 — ConeprkaHue TSHKEJIBIX METaUIOB B BOAHBIX 00bekTax BHUIP

Pe3ynbTarsl HCHIBITAHUI

No | Onpenensembie | EnuHuIis PesynbTatTel Benuunna HJI na MeToamb

MoKa3aTenun M3MEPEHUs | UCTIBITAHUI JIONMYCTUMOIO | UCCIIETIOBAHUS

YPOBHSI
1 | MpImbsk mr/am® 0,0022+0,0010 0,01 MY 31-09/04
0,0022-0,0010

2 | Kagpmuit mr/am® menee 0,02 0,001 I'OCTP 51309-99
3 | Pryts mr/am° menee 0,0002 0,0005 MVYK 4.1.1469-03
4 | CBuHen mr/am® menee 0,005 0,01 ®P.1.31.2012.12801
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Takum oOpa3oMm, B XOJ€ OLEHKM KaudecTBa Bojbl Ha Teppuropun PI'BHY
«BHUU uppuraiinoHHOro ppI00BOJICTBA» BBISIBUIIM, YTO COAECPKAHUE MEH, [IUHKA U
kagmuss He npesblmaeT [IJJK  Tsokensix wMetammoB uisi  phIOOXO3SHCTBEHHBIX
BosoeMoB. Cojiepkanre cBHHIIA B BOAHBIX oObekTax ®I'BHY BHUUNP npesbimaer
CaHUTAPHO-TOKCUKOJIOTHYECKHE TMokazarenu B 1,1-2,5 paza. 3T0 MOXXHO OOBSICHUTH
BO3JICHCTBHUEM, MPOXOSIICH PsIZIOM aBTOMOOMJIBHOM JIOPOTH.

B xome oueHku cocTtostHusS BOAbl B BomoToke KisisbmMa Ha TeppuTopumn
Horunckoro paitona MOCKOBCKOM 00lacTd Ha HAJIWYUE TSDKEIBIX METAIJIOB
BBISIBJICHO, YTO IIPEBBIIIECHUS 10 BEJIMUYUHE JIOMYCTUMOIO YPOBHS HET.

Jlns  oOecriedyeHHUs] HDKOJOTHYECKON O€30MacHOCTH BOJHBIX OOBEKTOB Ha
Tepputopu HormHCKOTo paifoHa HEoOXOAMMO, B TIEPBYIO ouepeib, pa3padoTaTh
CXEeMbl KOMIUIEKCHOTO MCIOJIb30BaHUS U OXPaHbl BOJHBIX O0BEKTOB. JIJIsi MPUHATHS
VIOPABJICHUYECKUX PEIICHUN 0 OXpaHe BOJHBIX PECYpCOB HEOOXOauWMa TMOJHAS |
CBOEBpeMeHHass MH(oOpMaIMs O KaueCTBE U KOJUYECTBE BOJHBIX PECYpCOB pailoHa,
MOATOMY JIOJDKHBI OBITh pa3pabOTaHbl MEPOMNPUATHS IO YCOBEPIICHCTBOBAHUIO
CHUCTEMbl MOHUTOPHMHIAa KaueCTBa BOJHBIX OOBEKTOB, B TOM YHCJIE MO TSXKEIBIM
MetaiiaM. M3BeCTHO, YTO MHTEHCHUBHAsI aHTPOINOT€HHAs Harpys3ka, 00yCJIOBJICHHAs
XO3IMCTBEHHON JEATENbHOCThIO Ha BOJOCOOpax BOJHBIX OOBEKTOB, MPUBOIUT K
3HAYUTEIIBHOMY BO3PACTAaHHUIO COJCPKAHUS TSKEIBIX METauioB B Boje. [loatomy
obecrieyeHrue IKOJIOTUUECKON 0e30MacHOCTH BOJAOEMOB M BOJIOTOKOB HEBO3MOXHO
0e3 XOpOoIO OpPraHu30BaHHON CIyX)Obl cOopa wuHMOpPMAIIUM O COCTOSHHUH
BOJIOCOOPHOM TIJIOMIAU - TIOUB, aTMOC(HEpPHI, JIECOB, TaK KaK OHU OKa3bIBAIOT CaMOE
HETOCPEJCTBEHHOE BIUSHUE HA COCTOSTHUE BOJAHBIX SKOCHUCTEM.
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IOPEKTUBHOCTDb OUYUCTKHU I'OPOJACKHUX CTOYHBIX BO/I HA
MNPUMEPE JJIOBEPEIIKUX OUYUCTHBIX COOPYKEHUI
Madgbimesa 9.0., besgosyoosa H.IO.
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gvicuLeco 00pazosanusi « Poccutickuti coyuanbHulii 20Cy0apCmeeH bl YHUBEPCUMEN)
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EFFICIENCY OF THE MUNICIPAL WASTE WATER PURIFICATION ON
THE LUBERETZ TREATMENT FACILITIES
Malysheva E.O., Belozubova N.Yu.

Pe3ztome. Paccmompena mexnonozusi ouucmrku cmounsvix 600 Ha Jltobepeykotl
ouucmuou cmanyuu. Ilposedena oyenxa 2¢pghekmusHocmu oUUCmMKY CMOYHBIX 800.
Ilo s836ewennvim eewyecmseam, BIIK,,,,, nHedpmenpooyxmam, ¢enony, CIIAB, xpomy
(1), meou, ancenesy obwemy sgpgpexmusnocmo ouucmru 6 20142. cocmasnsina 97-
99%, no ¢pocghamam u nuxenio — 17-78%, a no uony ammonus u yunxy — 87-90%.

Knrwouesvie cnosa: s¢gpexmusHocms OYUCMKU CMOYHBIX 800, OYUCHIHbBIE
COOPYIHCEHUS, 20POOCKUE CIMOUHBLE 800bl

Summary. The technology of sewage disposal at the purificatory station in
Lubertzi was examined. The effectiveness of the sewage disposal was appraised. In
2014 the effectiveness of sewage disposal of suspended particles, biochemical oxygen
demand, oil products, phenol, synthetic surfactants, chrome (111), copper, iron came
up to 97-99%, of phosphates and nickel to 77-78% and of the ammonium ion and zink
to 87-90%.

Key words: effectiveness of sewage disposal, purificatory structures, municipal
waste

B cBsi3M ¢ MHTEHCUBHBIM PAa3BUTHEM MPOMBIIIIICHHOCTH, CEJIbCKOTO X035HUCTBA
U POCTOM TOpPOJIOB 3HAYEHHUE IMPECHOM BOJbI KaK MPHUPOJHOIO pecypca MOCTOSTHHO
BO3pacTaeT.

Hcnonb3oBaHre BOJBI, KaK IMPaBHIIO, COMPOBOXKIACTCS €€ 3arps3HCHHEM, a
HEeM30€KHBIM BO3BpPaT B MCTOYHHMKH IPUBOJUT K 3arpsS3HEHHUIO TPUPOIHBIX BOJ.
Hanbonee >hpekTHBHBIMU IyTIMH OXpaHBI ITOBEPXHOCTHBIX BOJI OT 3arpsA3HEHUS
SIBJIIFOTCSI  COKpAIllEHWE YIEIbHOTO BOJOOTBEICHUS W CHIDKEHHE COACP KaHUS
JTUMUTUPYIOIINX 3aTrPS3HEHUI B BOJIE ITyTEM HCIIOIH30BaHUS 3(PHEKTHBHBIX METOIOB
OYHCTKH.

B mepomnpusaTusx mo oxpaHe 370pOBbsS HACEICHUS M O00ECIICUCHUIO YHCTOW,
CBEXKEHM BOJION Ba)KHEUIIMMHU SIBISIOTCS 00€3BPEKMBAHUE M OYMCTKA CTOYHBIX BOJI.
Hawnbonee cioxHas cuTyalidsi BOSHUKAET B KPYIHBIX TOPOJIaX M METarojucax, riae
MOCTaBIIUKAMU CTOYHBIX BOJ  SIBJSIFOTCS MHOTOYMCIICHHBIE TMPOMBIIIJICHHBIE
NpeANpUsATAS U MHOTOMUJUTMOHHOE HacesjeHue ropoja. Tak, B MOCKBE €XeCyTOYHO
tpedyetcss ounmarh 3000 000 M3 cTOYHBIX BOJ Tepes] BBITYCKOM HMX B BOJIHBIC
OOBEKTHI.
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B o910l CBS3M aKTyadbHBIMH SIBISFOTCS. BOTPOCHI TEXHOJIOTHH OYHCTKH
TOPOJICKUX CTOYHBIX BOJ KPYITHBIX TOPOJOB U METAIOIHCOB.

[enpto paboThl sBWIACH OLIEHKA 3()PEKTUBHOCTH OYUCTKM CTOYHBIX BOJ Ha
JIroGepenkux ouncTHhIX coopyxkeHusx AO «MocBogokaHa.

JIro6epenkue ounctHble coopyxeHus (JIOC) siBnsroTcss BTopsiM B EBporie mno
POU3BOJAUTEIILHOCTH MPUPOJIOOXPAHHBIM KOMIUIEKCOM HHXKEHEPHBIX COOPY>KEHUMU
110 OYUCTKE U 00e33apakMBaHMIO CTOYHBIX BOJI, 00pa0OTKE Ocajika CTOUHBIX BOJI.

JIroGeperkre OYnCTHBIE COOPYKEHHSI 00€CTIEUNBAIOT OYUCTKY MPOMBIIIICHHO-
OBITOBBIX CTOYHBIX BOJ, OOpasyrommxcs Ha Teppuropun CeBepo-3anagHoro,
Cesepnoro, CeBepHo-Bocrounoro, Bocrounoro u FOro-BocTtounoro okpyros ropoja
MOCKBBI, a Takke TOpPOJIOB JIECOMAPKOBOW 30HBL: XWMKH, Mpituiu, banammxa,
PeyToBo, Keneznonopoxusiii, JIrooepiist [3].

JIroGeperkiue OYHMCTHBIE COOPYXKEHHS TepBOM ouepenar ObUIM BIIEPBHIC
3anymieHsl B 1963 rony. B 1965 rony Obuta 3anyiiieHa BTopas ouepelib, B 1966 roay
— TPETHS.

C pocrom HaceneHus T. MockBbl U MOCKOBCKON 007acTH BO3HHKIIA
HEOOXOUMOCTh CTPOUTEIHCTBA JABYX HOBBIX OYE€pe/Iel, Ha3bIBa€MbIX IEPBbIM U
BTOpBIM OsiokamMu HoBo-JIroGepenkux ouncTHbIX coopykenuit (HJIOC). B 1984 rony
owu1 3anymieH 1-piii 610k HIIOC momuocthio 1000,0 ThIC. MS/CYTKI/I. B 1996 rony
OBLI 3aIyIeH B dKCIuTyararuto 2-it 6110k coopykennit HJIOC momnocthio 500 ThIC.
m/cytxu [1].

B nacrosimiee Bpemsi, komrieke JIFoOeperkiux OYMCTHBIX COOPYKEHHUI COCTOUT
U3 JBYyX Tapauie]bHO pPaOOTAIOMUX OYHCTHBIX COOPYXKEHUN OHOJIOTHYECKOM
OYHMCTKH CTOYHBIX BOA: JItoOepelkue ourCcTHBIE COOPYKEHUsS (TpU odepenn) oOIei
MPOEKTHOW MoIHOCThIO 1500 ThIC. M3/cyTI<I/I u Hoso-Jlrobeperkue ouncTHBIC
coopysKkeHnst (1Ba 6:10Ka) 061eil IPOEKTHOH MOMHOCTHI0 1500 ThIC. MY/CYTKH.

COpoc OHONOrMYECKHM OYMILEHHBIX BOJ  OCYIIECTBIISIETCS IO  JABYM
BOJIOBBIITYCKaM Ha TeppuTopun MockoBckoil obnactu: Bbimyck Nel B p.MockBy
(2000,0 TBIC.KY0.M/CYT.), BoITycK Ne3 B p.Ilexopky (1000,0 Thic.xy0.M/cyT.) [2].

TexHonornyeckas cxeMa OYMCTKM CTOYHBIX BOJA Ha JIr0OEpenKuX OYHCTHBIX
COOPY)KEHHUSIX TMPEAyCMaTPUBAET MEXAaHUYECKYI0 OYHUCTKY Ha pelIeTkax M
NECKOJIOBKAX, MEPBUYHOE OTCTAaMBAaHUE C Mpea’paluei, MOIHYH OHOJOTUYECKYIO
OUMCTKY B a’pOTEHKaX, BTOPUYHOE OTCTAaMBaHUE, MOCIEC YEero OYMIIEHHas BOJa IO
OTBOJSIIIIMM KaHajaM MOCTYHAaeT B BOJIOEMBI.

[locne mnepBUYHBIX OTCTOMHMKOB OCBETJIEHHAs BOJa HampaBisieTcs Ha
OMOJIOTUYECKYIO OYUCTKY B a3pOTeHKHU. [Iporiecc OUnuCTKA B a3pOTEHKAaX OCHOBAH Ha
OMOJIOTUYECKON NECTPYKIIMA PACTBOPEHHBIX W HEPACTBOPEHHBIX OPTaHUYECKUX
COCIMHCHWI MUKPOOpPTraHW3MaMH aKTHBHOTO wuja. Jlms co3maHus ONTUMAalIbHBIX
YCIIOBUM KU3HEAESITEIIbHOCTH MUKPOOPTAaHN3MOB aKTUBHOTO MJIa M TIEPEMEITNBAHMS
00pa30BaHHOW WM C BOJIOM HJIOBOM CMECH B a’pOTEHKH C IOMOIIBI) MOIIHBIX
HarHeTaTeNlen-TypOOBO3IyXOAYBOK TOJAETCS CXKAaTbld BO3MYyX, paclpeeieHue
KOTOPOTO MPOXOAUT YEPE3 adPATOPHI, PACTIOIOKEHHBIE IO THUILY a3POTEHKOB.

WnoBasi cMech M3 a’pOTEHKOB MOCTYMA€T BO BTOPUYHBIE OTCTOMHUKH, TJ€
IPOUCXOJUT OTCTaMBaHWE WJIOBOW CMECH U pa3/ielieHHe AaKTUBHOIO WiIa OT

85



OUMIIEHHOM BoAbl. LIMpKYISIUMOHHBIN (BO3BPATHBIN) HJI U3 BTOPUYHBIX OTCTOMHUKOB
MOCTYIAET B a3POTEHKH, U3OBITOYHBIM aKTUBHBIA HJI, OOpa3yIOUIUIICS B pe3yJibTare
npupocta OMOMACChl, MOAAETCS B YIUIOTHUTEIM AKTUBHOTO WA, T/I€ MPOUCXOIUT
poLeCcC TPABUTALIMOHHOTO YIJIOTHEHHS. Y TIJIOTHEHHBIA aKTUBHBIN HJI OCTYNAET Ha
coopyKeHHus 00paboTKH ocajka.

Ha Gmoke ynaneHus OMOTEHHBIX 3JIEMEHTOB (pHC.1) UCTIONIB3YETCS TEXHOIOTHS
rJIyOOKOM OMOJIOrMYECKOW OYMCTKM CTOYHBIX BOJ C YJAJ€HUEM a30Ta METOIOM
JIBYXCTYNIEHYaTOW  HUTpPHU-IEHUTpUUKAIMM u  coenuHeHmid  (dochopa —
OMOJOTMYECKUM METOJOM, YTO MO3BOJIIET YMEHBIIUTH COJIEP’KaHHE B3BEIICHHBIX
BEIIECTB, a30Ta AMMOHUIHOTO U (oc(aToB B OOIIEM MOTOKE OUUCTHBIX COOPYKEHHI

[1]

Peumun AeHuTpuduKaumm

«HKelnTyaHCKKK

peuurn» BTOpHUYHbIA
OTCTOMHMHK
MocTtynatouwan OuMLLEeHHanA
CTOYHaA BOAA | ApaspobHan AHOKCMAHaA AspobHan CTO4HaA eoAa
—— ) 1 — — ————
30Ha e 30Ha 30Ha

M36bITOYHbIA

Bo2BpaTHbIA aKTUBHBIA WA aKTUBHbIW UN

Pucynox 1 — TexHomoruyeckasi cxema OMoJIOTHIeCKoro yaanenus azota u gocdopa

O PeKTUBHOCTh OUMCTKU 3aBUCUT OT CTENEHU M XapaKTepa MOCTYMAIIINUX Ha
CTAHIIMIO ad3palli¥l CTOYHBIX BO/I.

ComepkaHWe TSDKENBIX METAUIOB B KOHIICHTPAIUSAX, MPEBBIMIAIONTIX
JOMYyCTUMBIE, JACHCTBYIOT YTHETAIONIE Ha MHKPOOPTAaHW3MBI aKTUBHOTO WA, YTO
MPUBOJIUT K CHIKEHUIO 3(P(HEKTUBHOCTH OYHCTKH.

Onenky »sbdextuBHOCTH pPabOTHI JI0OOEpEIKUX OYMUCTHBIX COOPYKEHUIH
MPOBOAMIIH TIO (hopMmyIie:

(CBx—CBbIX)*100
Cax (1)’

rae C, - KOHIIGHTpaIusl 3arps3HSAIONIMX BEIIECTB HAa BXOJI€ B OYMCTHBIC
coopyxkenusi, MI/i; Cg,y - KOHLEHTpALMs 3arpsA3HSIONINX BEIIECTB Ha BBIXOJE U3
OYUCTHBIX COOPYKEHUMU, MI/I.

Pe3ynbrarel oneHku 3¢G(HEKTUBHOCTH OYHCTKH TOPOJICKHX CTOYHBIX BOJ| HA
JIrobepenkrux OYMCTHBIX coopyx)eHusx 3a 2014r npencraiens! B Taduie 1.

B umenmom  »ddexktuBHOCTH  ounmcTKM  cTOouHBIX Box  Ha  JIOC
ynosnetrBoputenbHas. [lo B3BemennsiM BemectBaMm, BIIK..,, Hedrenpomykram,
denony, CIIAB, xpomy (lll), menu, xenezy obmemy 3HPEKTUBHOCTb OYUCTKH B
2014r. cocraBnsina 97-99%; no dbocdaram u Hukeno — 77-78%; a Mo MOHY aMMOHHUS
U UHKY — 87-90% (Tabmn.1).
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Tabmuma 1 — DddexTuBHOCTE PabOTHI OYUCTHBIX COOPYKEHUN OHMOJIOTHIECKOM
ounctku B 2014 r.

HaumenoBanue KOHUEHTP. 3arpasnsronnx Konuentp, D¢ dexkTuBHOCTH
SArpASHAIOMETO BEIIECTB HA BXOJIC B 3arps3HSIOIINX BEIIECTB owmeTRiL, Y%
OYHMCTHBIC COOPY)KECHHS | Ha BBIXOJIC U3 OUMCTHBIX
petectsa (Cix), MI/m coopykeHHH(C gy ), MT/T
BsBemeHubIe B-Ba 397,0 6,6 98,3
bIIK nonu 236,0 3,6 98,5
HedTenpoayKTel 4,0 0,09 97,8
denoun 0,087 0,0005 99,4
CITAB 3,29 0,076 97,7
Docdartsl o P 6,92 1,52 78,0
Mon aMMoHMS 38,7 5,1 86,8
Xpowm (1) 0,047 0,0013 97,2
Huxkenb 0,026 0,006 76,9
Menpb 0,104 0,00097 99,1
[Tk 0,501 0,047 90,6
DKene3o obmee 4,60 0,032 99,3

EsxeMecssuHO OCYIIECTBISIETCS MOHUTOPHHT KadecTBa BOJBI B pPEKax IOCIe
BBIITyCKa B HUX OYMIIIEHHBIX CTOYHBIX BOJ (Ta01.2).

Tabnuma 2 — KadecTtBo BofbI BhITIE U HIDKE BBITTYCKOB JIOC

Tlokazarerm p- Mocksa BblIi1Ie p- Mocksa ITIK prioxos. ITIK om.-6uir
JIOC (3ao3epre) | Hmxe JIOC

B3BelieHHBIC BEIIECTBA, ML/ 144 10,5
BITK s, mr/i 2,7 2,9 3 6
PacTBOpeHHBII KHCIIOpO, MI/T 8,4 7,9 4 6
XTIK, mr/n 51 49 - 30
XJIOpHIbL, MI/IT 75 74 300
DeHOIBI, MI/JT 0,0038 0,0008 0,001 0,001
Hedrenpomykrsl, mr/n 0,13 0,13 0,05 0,3
Cynbatsl, Mr/n 42 50 100 500
®docdarsr (1o P), mr/n 0,6 0,7 0,2 1,16
A30T aMMOHMIHBIH, MI/JT 4,1 3,6 0,4 1
A30T HUTPATOB, MI/JT 2,5 4.8 9,1 10
JKenezo, mr/i 0,63 0,66 0,1 0,3
Metb, M/ 0,007 0,005 0,001 1
Xpowm (1II), mr/n 0,005 0,004 0,005 0,5
Hukernb, Mr/n 0,006 0,007 0,01 0,1
sk, Mr/n 0,13 0,05 0,01 1
Mapranert, M/ 0,1 0,1 0,01 0,1
Kaamvmid, mr/n 0,0004 0,0004 0,005 0,001
AJTFOMUHUI, MI/JT 0,36 0,37 0,04
OO0r11ee umcio GakTepuii (cpena 7,9 10
MJIA), TeiC. KIL/MIT
baxTepun rpynmb1 KUIIeYHOM 2,4 3
MAT0YKH (cpeaa DHIIO), THIC. KIL/MIT
Kom-unzexc 1259200 2943300 5000
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Takum oOpazoMm, Beimycku ouniieHHbIX Boa JIOC mpakTudecku He
OKa3bIBAIOT CYIIECTBEHHOTO BIWSHUA Ha BEJIMUMHY TAKUX MOKAa3aTeJIed KauyecTBa p.
MockBel  kak  bBIIKs, XIIK, KOHIEHTpamui0  B3BEIICHHBIX  BEIIECTB,
HeTenpoaykToB, (HEHOJOB, PAaCTBOPEHHOro Kucjopoaa, GocdaroB, azota
aMMOHMIHOTO.

Benmnunna mnokazateneit  kadectBa Boael mno  XIIK, ¢denomam wu
HeTenpoykTaM B OOJIBIIEH Mepe M3MEHSETCS 3a CYET BTOPUYHOIO 3arps3HEHUs
BOJIBI JTOHHBIMH OTJIOKEHHUSIMH IpeAbLIYIIUX JECATUICTUN 51
HECAaHKIIMOHUPOBAHHBIX COPOCOB IO BOJOCTOKAaM, HEXEIHM B pe3yJbTare
MOCTYIUICHUSI OYMIIIEHHBIX TOPOJCKUX CTOYHBIX BOJ €O cTaHUUU. OJHOBPEMEHHO
ClIenyeT OTMETUTh, UYTO JOCTHTaeMO€ TMPH TOJHOM OMOJOTUUECKOW OYHUCTKE
cHmkeHrne BenuuuH BbIIKs v KOHIEHTpanuu B3BELIEHHBIX BEHIECTB B OUYHILICHHOM
BojZie 110 8-12 Mr/m sBIAETCS BIOJHE JOCTATOYHBIM Hake Mg p. MOCKBBI, TIe
COOTHOIIECHHWE PEYHOM U CTOYHOM BOAbI 1:1.
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Peztome. O6vekmom ucciedo8anull A6IAI0MCA UHMESPUPOBAHHbIE MEXHON0SUU
COBMECMHO020 8bIpAWUBAHUS PblObl U nmuybl. L]ens pabomsl — nposecmu NOIMANHLL
aHanuz cywecmsyiowel mMexHOI02UU COBMECMHO20 BbIPAWUBAHUS pblObl U
gooonasaower. nNmuysl, U 8eMePUHAPHO-CAHUMAPHBIX 0COOEHHOCMEll 8 YCI0B8USX
HeOONbWUX N0 NIOWAOU 8000eMO8 OJis UCNONIb30BAHUSL ONMUMANLHO20 8APUAHMA 8
GepmepcKux xo3aicmaax.

B npoyecce pabomer npogedenv ananuz u 060o6werue 1umepamypHsvix OAHHbIX
U COOCMBEHHBIX UCCNe008aHULl NO 0becneuyeHuro 3KO0N02UYeCKol 6e30nacHocmu
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UHMEeSPUPOBAHHOU MEXHONIO2UU U ONMUMUSAYUU MePONpUAmMuUL, HANPAGIeHHbIX HA
bazononyuue YCio8ull 8bIpaujuBaHUsl polo NPU COOEPHCaAHUU HA B0OHO-NPUOPENCHBIX
Y200bsIX 8000NIABAIOWEl NMUYbL, BKIOYAOWUe MmeKywue GemepuHapHvlie u
9KOJI02UYeCKUe MEPONPUIMUSL C UCNOIb308AHUEM MAKPOPDUMOBE HA BOOHOM YYACIKE
NMUYbe20 80IbEPA U BbIPAUUBAHUEM CETbCKOXO3AUCMBEHHbIX KYIbMYp (3epHosble,
0600086ble, 080WHbIE) HA CYX000Je, paHee HAXO0OAUeMCs NO0 BbleYloM NMuUYbl, d
maxoice NpUMeHeHUueM NepedBUICHO20 60bepa Ol B000NIABAIOWell NMUYbl Ha
8000éMme U cyxodo.e.

B pezynomame npogedennoco amanuza u 00600weHuUs Mamepuaiog no
MEXHON0SUU COBMECMHO20 BbIpAWUBAHUs PblObl U 8o0ONIaAsaOwel nmuysl OblLIU
O0aHbl NPAKMUYEcKue peKoMeHOayuu no UCNOIb308AHUI0 8eMEPUHAPHO-CAHUMAPHBIX
Meponpusimuil Ha HeOOaAbWUX N0 NIOWAOU B000EMAX, KOMopbvle MO2ym Oblmb
UCNOIL308AHbL 8 (hepMEPCKUX XO3AUCMBAX.

Knrwoueesvie cnosa: pvibosoocmeo, nmuyesoo0cmeo, ¢hepmepckue Xxo3ucmea,
KOMOUHUPOBAHHbIE MEXHOI02UU

Summary: The object of research are integrated technology co-cultivation of
fish and birds.

Purpose of work - conduct analysis of the existing phase-sharing technology of
cultivation of fish and waterfowl, and veterinary and sanitary characteristics in terms
of small bodies of water area for the optimal variant on farms.

In the process, carried out the analysis and synthesis of the literature data and
our own studies on the environmental safety of the integrated technologies and
optimization measures aimed at the welfare conditions of cultivation of fish when the
content in the water and the coastal lands of waterfowl, including the current
veterinary and environmental measures with macrophytes on the water area aviary
and crop production (cereals, legumes, vegetables) on dry land, previously located
under-range poultry, as well as the use of mobile cage for waterfowl on the pond and
the dry land.

As a result of the analysis and synthesis of materials for joint cultivation
technology of fish and waterfowl have been given practical advice on the use of
animal health activities of small reservoirs of area that can be used on farms.

Key words: fish farming, poultry farming, combined technology, mobile cage

PanronanbHOE€ HMCHOIB30BaHUS BOIHO-TIPUOPEKHBIX YroJuid B (hepMepCKUux
XO035IUCTBAX SIBJIAETCS AKTyaJIbHOM MPOOJIEeMOil COBPEMEHHBIX pecypcocOeperaronmx
TEXHOJIOTUH B CEILCKOM X03gMcTBe. B (hepMepckux x03siCTBax B HACTOSIIEE BpeMs
OCOOEHHO TMEPCHEKTHUBHO HCIOJb30BAaHUE KOMOWHUPOBAHHBIX TEXHOJOTUH -
COBMECTHOE BhIpalllMBaHHEe 00BEKTOB PHIOOBOJCTBA U CEIBLCKOTO X03siCTBa. B CcBs3M
C OTUM AaKTyaJbHbIM SIBJISIETCS 3HAUUTEIIbHOE BHUMAaHHE K BETEPUHAPHO-
CaHUTApPHOMY OJaromoyiydnt0 KOMOWHHMPOBAHHBIX XO3SMCTB, €r0 MOHWUTOPHHTY,
KOHTPOJIFO M CBOEBPEMEHHOMY MPHUHSITHIO MEp MO O00ECIEUEHUIO IKOJIOTHYECKOM
0e301macHOCTH 1 3P (HEKTUBHOCTH TEXHOJIOTHIA.

Ilenp wnccnenoBaHUMM — NOPOBECTH MO3TANHBIA AHAIU3 CYLIECTBYIOLIECH
TEXHOJIOTMM COBMECTHOTO BBIPAIIMBAHMS PBHIOBI M BOJOIUIABAIONIEH NTHUIBI U
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BETEPUHAPHO-CAHUTAPHBIX OCOOCHHOCTEW B YCJIOBHSAX HEOOJBIINX MO TUIOMIAIH
BOJOEMOB C IIEJbI0 MCIOJIb30BaHUSI ONTUMAJBLHOTO BapuaHTa s (epMEepCKux
XO3SIICTB.

JInst nocTrKeHUsT yKa3aHHOMU 1eu ObUTH peleHbl CASAYIOINE 3a/1auu:

- OBUIM MTPOBENECHBI UHPOPMALIMOHHO-AHAIMTUYECKUE UCCIIEIOBAHNUS, aHAIIU3 U
000011IeHe JUTEpPaTypHBIX M COOCTBEHHBIX MAaTEpHaIOB MO O0OECIEUYEHUIO
BETEPUHAPHO-CAHUTAPHOU O€30MaCHOCTH BBIpAIlUBAHUSA PHIO B MHTETPAllMU C
BOJIOIUIABAIOIIEM TNTUIEH, a TaKXe CEJIbCKOXO3SMCTBEHHBIMU M  BOJHBIMHU
pacTEHUSIMU,;

- JaHbl MPAKTUYECKUE PEKOMEHJAIMHU IO SKOJOTMYECKHMM W BETEPUHAPHO-
CAaHUTAPHBIM MEPOMNPUSITHSIM TIPH  BBIPAIIUBAHUM PBIOBI B HWHTErpallMA  C
BOJIOTUIABAIONICH TTUIEd i1 3(PGEKTUBHOTO MPOU3BOJCTBA  KOJIOTHUUYECKH
0e30macHOM MPOTYKIIHH.

Matepuaj ¥ MeTOAbI HCCIEI0BAHUM

[IpoBenen aHanu3 paOOT, BHINOJHEHHBIX Ha 0a3e HEOOJNBIIOTO MO IJIOLIATU
BojoéMa (4 ra) B xo3siictBe OO0 «/IBenau MUII», a Taxxe Menkux npyaoB (mo 0,3
ra) onbsITHOM 6a3et ®I'BHY BHUNP.

OOBeKkTOM HucchenoBaHus Oblla KOMOMHUPOBAHHASI TEXHOJIOTUS COBMECTHOTO
BbIpAILIMBaHUS PbIObI M BOJOIUIABAIOIIECH NTULBI (YTKU, TYCH) M oOecnieyeHue eé
BETEPUHAPHO-CAHUTAPHOTO OJIArOMOIYyYHsl.

B nHavane BbIpallMBaHWE YTOK MPOBOJWIM HAa BOJOEME C HEOTOPOKEHHBIM
y4acTKOM WJIM JIOMUKOM Ha BOJIE€ B MEJIKUX Mpyaax onbiTHOM 6a3sl BHUMP (niepBsiit
JTal).

3atem ObuT OOOpPYJOBaH BOJILEP [IJISi BOJOIUIABAIONIEH MNTHIBI HA Y4acTKe
npyla 0o BOJAE, a TakXKe CyxoAodly. Vcrnonp30Bainu CTallMOHAPHBIA BOJIBEP.
BonomnaBatonue nruinbl (yTKM W TYCH) COJACPXKAIUCh B MNTUYBEM JIOMHKE,
PAacoJIOKEHHOM Ha CyXOJ0JI€, U Ha BBITYJIE BOJHO-NPUOPEKHOIO YyHACTKA BOJIbEPA.
VYyacTok BbITylIa B NOTHYbEH (Qepme ObUT OropoKeH IO CYXOAOJdy U BOJE.
Bonomnnaaromas nruia (yTKU U TYCH) COAEpKaiach B BOJbepe (BTOPOI 3Tar).

3aTemM nJis yIydIIeHWs] KadecTBa BOJBI HA BOJHOW YacTH BOJIbepa OBLIU
HCTIOJB30BaHbl MAKPO(UTHI, a TAKXKE CEIbX03 KYJIbTYPhl HAa 3arps3HEHHOM Yy4acTKe
cyxoaoja (Tperuid 3tam). bbul mpemiokeH NepenBHKHONW BOJBEP, MO3BOJISIOIMMA
UCIIOJIb30BaTh YUCTHIE YYaCTKU BOJOEMA U HE3ArPSA3ZHEHHBINA CyXO0JI.

Pabora 6nuta npoBenena B TeueHue 1985-2014 rr corpynuukamu BHUMP 1o
CXeMme.

Huxe npuBeaeHsl 0000MIEHHBIE PE3YNbTAThl KOMILJIEKCHBIX MCCIIEIOBAHUMN
KOMOMHUPOBAaHHOM  TEXHOJOTMHM  COBMECTHOTO  BbIpAlllMBaHUS  PbIOBI |
BOJOILIABAIOIIEH NTHUIBI (YTKH, T'YCH), KOTOpbIE MOTYT OBITb OpPUEHTHUPOM IS
UCIOJIb30BaHUs B (DEPMEPCKUX XO3SICTBAX.

Pe3yabTaThl HCc/Ie10BaHU A

[IpoBenéHHble UCCIEAOBAHUS IOKA3aJId, YTO TEXHOJIOTHUS COBMECTHOTO
BBIpAIIMBAHUS PHIOBI W BOJOIUIABAIONICH NTHIBI (YTKH, TYCH) Ha HEOOJBIITUX
BOJOEMAX HMEET HECKOJIbKO JTanmoB. B COOTBETCTBUM € HUMU HU3MEHSIOTCS
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BETCPUHAPHO-CAHUTAPHBIE  OCOOGHHOCTM W TPOBOJUMBIE  BETEPUHAPHBIC
MEpONPUSATHS.

CxeMa ucciie10BaHui

DTarbl TEXHOJOTUU BBIPAIIMBAHUS PHIOBI M BOIOTLIABAIONIEH TITUIIBI
Y €ro BEeTepHHAPHO-CAHUTAPHBINH KOHTPOJIb

| |
KoMmOnHMpOBaHHOE TIPYAOBOE BerepunapHo-caHUTapHBIN KOHTPOJIb
XO03SIMCTBO I

BripamuBanue yTok Ha BOJIOEME C Ycnosuii BHIpalMBaHAs

HEOTOPOKEHHBIM YYACTKOM WIIHM JOMHUKOM === (canuTapHo-
HAa ROTIE 0aKTEepPUOJIOTHYECKUE U
| XHUMHYECKHE MOKa3aTe/In
. . BOJIBI)*
CranyoHapHBIi, OrpaHUYEHHBIN BOJILED
P

JUISL BOJOIIIABAIOIIEH IITHIIBI

CranuoHapHbIN BOJIbEp A
BOJIOIUIABAOIIEH NTHULIBI C —
HCTIONBb30BaHUEM MaKpO(UTOB

ITepenBuxHOM BONbEP A4
BOJIOIIIABAIONIEH NTHIIBI C
HCIIOJIb30BAaHUEM PACTUTEIHLHOTO OJI0Ka

OrieHKa ppIOOBOJTHBIX U CEITLCKOXO03AMCTBEHHBIX TTOKA3aTEIICH:
Pe160TTpOIyKTHBHOCTE TIPYAQ, TPOAYKIIHS BOJOTUIABAOIIEH MTHIIBI

|

BerepunapHo-caHuTapHbIE MEPOTIPUATHS U MPAKTUYECKUE PEKOMEHIAINH 0 UX
UCIIOJIb30BaHUIO

BerepunapHblii KOHTPOJIb
00BEKTOB BBIpAITUBAHUS ™

[Tpumeuanue: *- becconos, [IpuBesenues,1987; Co.uncrpykuumii, 1999.

Tak, nmpu BblpamBaHuu yToK B 1984-1985rr. HAa BoJ0OEME C HEOTOPOKEHHBIM
JUISE TTULBI y4acTKOM WM JOMHMKOM [UJIi MNTHUIBI HAa BOJAE MPOUCXOAMUIIO
HEKOHTPOJIUPYEMOE MOMAaJaHue CTOKOB M3 NTUYHHUKA, YTO MPUBOJAWIIO K YXYAIICHUIO
TUAPOXUMHYECKUX TMTOKa3aTesield Bcero BoAoEéMa (CyIEeCTBEHHO MOBBIIIAJICS YPOBEHb
aMMOHUIHOTO a30Ta, OKHCIEMOCTH, CHWXXAJIOCh COJEepKaHUE KHUCIOpOoaa) M0
YpOBHSI, HECcOOTBeTCTBYyMoIIero Hopmatueam [IlaBioB, HaymoBa u np., 1988]. Tlo
pe3ynbTaTaM HUCCJIEAOBAHUM OBLIM PEKOMEHIOBAHBI MEPONPHSTHS MO yCTPAHECHUIO
BBISIBJIEHHOTO 3arpsA3HEHHUS (a3palivisi, BHECEHUE U3BECTHU U JP.), KOTOPbIE MO3BOJIUIN
YCJIOBHSI TSl BhIpAlMBaHus pbIObl. Hamnune moMera mMTUIIBI 110 JIOKY BCETO Tpyaa
co3/7aBajo OJaronmpusTHBIC YCJIOBHS HJsi Pa3BUTHs OCEHTOCHBIX OpPraHU3MOB, B
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YaCTHOCTU  OJIUTOXET, SBISIONIMXCS MPOMEXYTOUYHBIMU  XO031€BaMU  IIECTO/I,
Napa3uTUPYIOIIHUX Y KapIroOBBIX PbIO, U CIOCOOCTBOBANIO MOAJAEPKAHUIO MHBA3UHU U
pacnpoCTpaHEHUI0 BO30YAMUTENsE CpEld BBIPALIMBAEMbIX pPBIO B BOJOEME, YTO
OTpHUIIATEIHFHO CKAa3bIBAJIOCh HAa PHIOOBOAHBIX MokaszaTessix [Haymosa, Anumos, 2005
u 1p.].

[Tocnenyronue ucciaeaoBanusa B 1993-1994 rr: mo3Bosiviin UCNOIB30BATh s
coJiep KaHusl BOJIOIUIABAIOIIEH NTHUIbI OTPAaHUYECHHBIA BOJAHBINA BOJIbEP, UTO CHUXKAJIO
pUCK 3arpsi3HeHus Bojoema. [Ipu KOHTpOIMPYEeMOM IMOMaJlaHUU MOMeTa MTHIlbl B
BOJly TPOWCXOJUJIO YJIYYIICHHE ECTECTBEHHON KOPMOBOM 0a3bl HE TOJBKO OJn3
OFOPOXKEHHOT'0 y4YacTKa, HO M BO BCEM Bojoeme. BerepuHapHO-CaHUTapHbIE
MCCJICIOBAHMS B ATOT MEPUO]I TTO3BOIIIIA OTPA0OTaTh TEXHOJIOTHUECKIE HOPMATHUBBI
IJIOTHOCTU TIOCAJIKH PBHIOBI M BOJOIUIABAIONICH MNTUIBI (YTKHA, TYCH) Ha BOJOEM
[CepBetHuk, Haymosa, 1999].

[Tozxxke B 2002-2003 rr. BETEPUHAPHO-CAHUTAPHBICE M  DAKOJOTUYECKUE
UCCJIeIOBAHUS TIPYU BBIPAIIMBAHUM PBIOBI B MHTETPAIMU C BOJOIUIABAIOLIEH MTULICH
(YTKH, TyCH) TTO3BOJIMIIA PEKOMEHI0BATh TEKYIIME ONTUMHU3AIMOHHBIE MEPOTIPUSITHS,
HalpaBJICHHbIE Ha oOecriedeHue OJIaromoyiydusi ppl00X03sHUCTBEHHOTO Bojoema. B
MEePBYIO OYepe/ib ATO ObUTH Je3UH(EKIIMOHHBIE MEPONPUITHS (BHECEHUE U3BECTU B
BOJIOEM B OINpEIECICHHbIE CPOKH), YCHUJIEHWE MPOTOYHOCTH M HCIOJIb30BAHKE
Makpo(UTOB (TaKUX KaK TPOCTHUK, KaMbIll, a TAKXE BOJHBIM THAMHT U Ap.).
[IpumeneHre >TUX MEPONPUATUN TMO3BOJIUIO O0ECIEYUTh BETEPUHAPHO-CAHUTAPHOE
Oylaromoayure BojOeMa MPH BBIPAIMBAHUN PHIOBI U YBEJIUYUTH €€ MPOU3BOJICTBO, a
TaKXe MOJYyYUTh JOMOJHUTENIBHO MPOAYKIMIO NTUlleBoACcTBAa [HaymoBa, AITMMOB U
ap., 2005].

VYyacTok cyxojiona, TZie pacrojarajiach CTallMOHapHas NTUYbs depma, ObLI
3arpsi3HEH  IKCKPEMEHTAMH BOJOILUIABAIONICH NTHUIBI (Tycu W yTku). B memsx
OUMIIICHUS] yYacTKa, PEKYJIbTUBAIIMM TOYBBl M OOECHEYEHHUS HKOJIOTUYECKOM
0e30macHOCTH NTUYMK BOJBEP ObUI MepeHecéH Ha HoBoe MecTo. Ha ero mpexHeit
TEPPUTOPUM OBLITU TOCAKEHBI CEILCKOXO03IUCTBEHHbBIEC KYJIbTYpPhl: KapTO(esb, POXKb,
000bI U JIFONIUH, Kpecc-canaT; 3epHOBbIe Ha 25% rmuioniaau, oBoliHbie Ha 75%. B
JanbHENIIeM MX MCHOJb30BAIM Kak (ypa)kHbli KOpPM BOJOIUIABAIOLICH MTHULIE U
ToBapHOM  pblOe. Takum  oOpa3oM  MOCIEAYIOIIEE  YCOBEPIICHCTBOBAHUE
pecypcocOeperaromieii  TEXHOJOTMHM  COBMECTHOIO  BBIpAIMBAHUS  PBIOBI U
BOJIOTJIABAIONICH TTHUIBI MYyTEM HCIOIb30BAHUSA Ha BOJHO-TIPUOPEKHBIX YTOAbSIX
pacTUTENbHOrO OJioka (MakpopUThl U CEIbCKOXO3SUCTBEHHBIC KYJIBTYPhI) H
MEPEMEILICHUST BOJbEpPA JJISI COJIEPAKAHUS BOJOIUIABAIOLICH MTHUIBI  [MO3BOJIMIIO
oOecreuynTh Ha PHIOOBOJHOM BOJOEME BETEPUHAPHO-CAHUTAPHOE OJIAronojayyue u
YBEJIMYUTh  MPOU3BOJCTBO  JKOJOTMYECKHM  YHUCTOM  NPOAYKIMU  OOBEKTOB
akBakyinbTypsl Ha 30-60% wu Oojee M MOJYyYUTHb JOTOJHUTEIBHYIO MPOIYKIUIO
ntuieBoacTBa (mo 2,0 1 m Oosiee) W pPacTEHHWEBOJICTBA (3€PHOBBIX M OBOIIHBIX
KYJbTYp, NMPEBBIIIAIONIMX N0 YPOXKANHOCTH CpelHUE MoKazarenu peruoHa Ha 30%)
[HaymoBa, CepBeTHuk u ap.,2012].

AHaJIM3 TPOBEACHHBIX HCCIEIOBAHUN TMOKa3al 3HAYUMOCTh BETEPUHAPHO-
CAHUTAPHOTO M H3KOJIOTMYECKOrO KOHTPOJS JUIsl CBOEBPEMEHHOIO IPOBEICHHUS
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BETEPUHAPHO-CAHUTAPHBIX  MEPONpUATHH H  oOecredeHus  OJaromnoxyqus
pHIOOBOAHONM KOMOMHUPOBAaHHOW TexHOJOTHM. Mcronb3oBaHWE COBPEMEHHBIX
METOJIOB  DKOJIOTMYECKOro, (PU3MOJOTUYECKOTO U  BETEPUHAPHO-CAHUTAPHOIO
KOHTPOJII TO3BOJISJIO CBOEBPEMEHHO BBISIBUTH BO3MOXKHBIE (DAaKTOpPBI pHCKa
(XMMHYECKOTO ¥ OMOJIOTUYECKOTO 3arpsAi3HEHUs) U IPUHITH MEPHI 110 UX YCTPAHEHUIO
U 00€eCIeUYeHUIO0 OJIaromoJlyduss MHTETPUPOBAHHON TEXHOJOTMU B PHIOOBOJICTRBE.
Kpome Toro, BeTepMHapHO-CAaHWTAPHBIC WCCIEAOBAHUS B OSTH TOJBI TO3BOJIMIIH
COBEpIICHCTBOBATh CaMy TEXHOJOTHIO BBIpAllUBaHUS pPBIOBI B HWHTETpalMd C
BOJOILJIABAIOMIEH IITULICH.

BeTepuHapHo-caHUTapHBIE MeponpHusATHSA n NpaKTHYeCKHUe
PEeKOMEHIalNH 10 UX HCI0Jb30BAHUIO

Huwxe nmnpencraBieH KOMIUIEKC TEKYIIMX BETEPUHAPHO-CAHUTAPHBIX U
TEXHOJIOTMUECKUX MEPONPUSTHH, KOTOpPhIM ObUI yCHEMHO NPUMEHEH MpH
COBMECTHOM BBIPAIIMBAHUH PHIOBI M BOJIOTUIABAIOIICH TITHIIHI.

H3eecmroeanue, TPOBEJICHHOE Ha OIBITHOM YYacTKe TpPyAd, YCHIHBAIIO
MUHEPATU3alUI0 OPTaHNYECKUX BEIIECTB, YTO OBLIO MOJATBEPKICHO XUMHYECKHUMHU
WCCIICTOBAHHSIMH IOHHBIX OTJIOXKCHUU U BOJIBI.

IIpomounocms. 3ydeHne BIUSAHUS yCUJICHUS IPOTOYHOCTH HA KAYECTBO BOJIBI
MOKa3ajio0, YTO BOAOIUIABAIONIAS MTHIIA CTAPACTCS JEP>KAThCS MOOIIKE K YYacTKy C
MPOTOYHOM BOJIOW, YTO CHHMKAJIO 3arpsi3HEHHE MIPyAa B BOJIbEPE.

IInomnocmu nocadxku nmuybsl: CHIKEHUE TUIOTHOCTU MOCAIKU NTHUIIBI OKa3aj10
ONTHMU3HPYIOIIEE BIUSHUE HA KaU€CTBO BOJBI 10 00IIEMY MUKPOOHOMY YHUCITY.

Hcnonvzosanue 600HbIX pacmenuti (MpocmHuKa, 2UxXopHuy u Op.) B BOJAOEME
(BOZIHOM YacTU BOJBEPA), A MAKIHCE CENbCKOXO3AUCMBEHHBIX KVAbMYP HA CYX000Je,
paHee HCIMOJNb30BAaHHOM IMOJ  COJAEP)KAHME NTHUIBL, [OKA3ajo  yJIy4dllEHUE
OAKTEpUOJIOTMYECKUX U XMMHUYECKHMX I10Ka3aTeseil BOAbl U JIOHHBIX OTJIOKEHUH B
NPYAy ¥ TIOYBBI HAa CyX0/10JI€ TPH KOMOMHUPOBAHHOM TEXHOJIOTHH.

KoMmmiekc 3TUX MepomnpusaTHd TO3BOJHI TMOAACPKUBATh ONTUMAJIbHOE
KaueCTBO BOJIbI B IPYAY U OTHECTH €T0 K KaTeTOPUU YHCTHIX.

pyaue pexomenodyemvie Meponpusmus no K0JI02U4ecKol 6e30nacHocmu npu
COBMECMHOM BbIPAWUBANHUU PblObl U godonaasailowed nmuysl. Jd noanepKaHus
CaHUTApPHOTO OJAromoay4yHusi BOJOEMa, OXpaHbl €ro OT 3aHOCa M PacCIpOCTPAHEHUS
BO30yauTenel 3aboseBaHUil pPpIO HEOOXOIUMO CTPOTO COOJIOATh BETEPUHAPHO-
CaHUTapHbIC TPEOOBAHMUS:

- Ucnionp30Bath 10 BO3MOKHOCTH CITYCKHBIE BOJAOEMBI.

- Poibonocamounblii mMaTepuall W BOJAOIUIABAIONIYIO TMTUIY 3aBO3UTh U3
0JIaromoay4YHbIX X03UCTB MPU HATHMYUU BETEPUHAPHOTO CBUAECTENILCTBA.

- Ilpu neOnaromonyyuu no WHOEKIUOHHBIM 3a00JI€BAHUSM 3alpeliacTcs
COBMECTHOE BBIpAlIMBAHUE PBHIObI M BOJIOTUIABAIONIEH NTUIBI (B OCOOEHHOCTH YTOK).

- Ilepen 3appiOneHueM, a Takke MOCTE CIyCKa BOJBI U BBUIOBA PHIOBI JIOXKE
OpYyAOB HEOOXOIUMO MNPOAEC3UHGUIIMPOBATH MPOCYIIMBAHUEM, MPOMOPAKHUBAHUEM.
[lo nmoxxy mpyna BHOCHTH HeramieHyio u3BecTb. OCEHbIO TOCNE CIycka BOJBI U3
BojJioeMa U 00JI0Ba pPbIO MX KOPMOBBIE MECTa, MECTa MOJ YTHHBIMU ILJIOLIAJKaMHU B
paauyce 10 M, a Takke BOIHBINA BOJIbEP ClieyeT 00paboTaTh HETalleHONW M3BECTHIO
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U3 pacyeTa COOTBETCTBEHHO 2,5-5 m/ra. [Ipu Hanuumm 004aroB B OCYIIEHHOM MPYIY
X MOXXHO 00paboTarh XJIOpHOM u3BecThIO (3-5 1/ra). [lpn 3HauKMTENbHON Harpys3ke
nomera (10 10 T/ra 3a BereTalMOHHBIA MEPHO]I) HEOOXOAMMO BHOCHUThH HETAIICHYIO
M3BECTh HE TOJILKO MO BOJIE M3 pacyera 2-3 1/ra, HO M MOCJIE CIycka BOAbI (U3
pacuera 25-30 1/ra 1o JI0OXKyY MpyJia) U Ha CYyXOJI0JIbHOM BBITYJIE.

- Becnoii mnepex 3apbiOiieHHeM ~TPYJOB  HEOOXOJIMMO  MPOBOAUTH
npopUIAKTUYECKYI0  MPOTUBOMApA3UTapHYI0  O0pabOTKy  PBIOOIIOCATOYHOTO
Marepuaiia (repes BHIBO30M).

- B BereTtanMoHHBI NEPUOJ CIEAYET KOHTPOIMPOBaTh razoBbld (Oz) u
ruapoxuMudeckuii (exenexanHo mo nmokazatensm pH, NHy, NO, u NO3) pexumsr
Bojoema. [Ipy CHWKEHWW COAEpKAHWS W TIOBBIIICHUHM YPOBHS Pa3IUYHBIX (HOpM
a30Ta yBEIMYMBATh MPOTOYHOCTH U BOMOOOMEH. [[ns moBwimieHus pH BHOCHTH
M3BECTh U3 pacuera 2-3 1/ra. KoHTposib KauecTBa BOJBI OCYIIECTBISATH MOCTOSHHO B
MIPOIECCe BBIPAIMBAHUS OOBEKTOB CEIHLCKOXO3SIMCTBEHHOTO MPOU3BOJCTBA. Takom
KOHTPOJIb TPOBOJIMTH B OJIFDKAMIIEH pailOHHOM BETCaHIa00paTOpHH.

- BerepuHapHO-CaHUTapHBIM KOHTPOJIb OOBEKTOB BBIpAIIUBAHUSA (PHIOBI M
BOJIOIIABAIOIICH TTHIBI) CJASAYeT IPOBOJUTH MPHU KOHTPOJIBHBIX OO0JIOBaX W
ocmoTpax (1-3 pasa B mecsIr).

- Jlig oOmelt npoduiaakTUKU Yepe3 Kaxiaple S5 JeT (WM yaiie) NpOBOIUTh
ocymieHue (JI€TOBaHKE) BOIOEMA, MEITHOPATUBHBIC MEPONIPHUATHS U BRIpAIIUBAHNC HA
JIOKE TIPYJla CeTbCKOXO03SHCTBEHHBIX KYIBTYDP.

[Ipu oOHapyxeHun mnatojoruid y pbiO (OJIETHOCTH, HEPABHOMEPHOTO
OKpalluBaHUsl, OTEYHOCTH, U3BSI3BICHHOCTH Xabp u ap.) 5-10 3K3. KHUBBIX pBIO
OTBO3UTh B BETEPUHAPHYIO JabopaTopuio il ux oOcienoBanus. [Ipu BbIABICHUH
MaTOT€HOB U MATOJIOTUM y PHIO MPUMEHSATH BETEPUHAPHO-CAHUTAPHBIE MEPOTIPUITHS
M0 YKa3aHUIO BETEPUHAPHBIX CIICIIHMAIIMCTOB.

Bemepunapno-canumapmsiti KOHmMpoab 3a vlpawueanuem o00on1asaowel
nmuywl. 1Ipu nogo3penun Ha 3adosneBanue npoOy (OOJIBHBIX NTHI]) CAETYET OTBO3UTh
JUTsI TIOCTAHOBKH JIMAarHo3a B BETEPUHAPHYIO JTAOOPATOPUI0O M B COOTBETCTBHH C
JTMArHO30M U T10 YKa3aHHUIO BETBpPAYCH MPOBOJAUTH KypPC JICUCHHSI.

B mepmosn canuTapHOro mepephiBa MEXKIY BBIPAINTUBAHUEM MapTHHA YTAT B
teuenue 10-12 nHei HaABOAHBIC TIOIIAJAKN-HABECHI, MHBEHTAPh, 000PY/I0BAHUE IS
VTAT, IUIOMIAJKK WX COJACpKaHWS Ha Oepery XOpoIlo MpOMBIBAaThH BOJIOH,
NE3UHPUIMPOBATh U  MPOCYIIUBaTh. AHAJIOTHYHYIO 00pabOTKYy  IUIOMIAJIOK,
MHBEHTAapsl 1 000PYI0BaHUsI ITPOBOJIUTh BECHOM Mepe]] HauajaoM BbIpalllUBaHUS YTAT
Ha BomoeMe. B HecmyckHBIX BojoeMax NpOo(UIAKTHYECKHH TepephiB B
BBIPAIIMBAHUM YTOK B PHIOOXO03MCTBEHHOM BOJI0OEME MPOBOJUTH YEPE3 KaXAble TPU
CE30Ha.

Jlnst 6onee a3 dekTuBHOM 1e3MHPEKIINN MECTa OTPaKIEHHOTO BOAHOTO BBITYJIA
(BosbEpa), T/I€ IIIOTHOCTH COAEPKaHUsl NTUIILI (Tyceil) camasi BbICOKasi, HEOOXOAUMO
MIPEAYCMOTPETh IMOJTHBIA WM YaCTHYHBIN CITYCK BOJIBI.
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BriBoabI

[IpoBeneHHBIE NCCIEN0BAHNS TIO3BOJIIIOT CAENIATH CIEAYOIINE BBIBOBL:

1. N3yyeHne KOMOMHHPOBAHHBIX TEXHOJIOTUH BBIPAIIMBAHUSA PbHIOBI U
BOJIOIUIABAIOIIEH NTHULBI (YTKH, TycHM) Ha HEOOJbIIMX IO IUIOHIAJU BOJOEMax
[I0Ka3aJI0 BO3MO>KHOCTb MCIIOJIb30BaHUs 3TUX TEXHOJOIMI B BOJOEMax (epMepCcKux
XO3SUCTB.

2. [Ipu BbIpamuBanuM peIObI B MHTErpallid C BOJAOIUIABAIONICH NTHUIICH
HEO0OXO0IUM CBOEBPEMEHHBIN BETEpUHAPHO-CAHUTAPHBINA U SKOJIOTMUECKU KOHTPOJIb,
MO3BOJISIFOINN ONPEAEIIUTh CTENEHb 3arpsA3HEHUs] BOJOEMA, COCTOSHHUE 3J0pPOBbS
ppl0 U NOTHULBI, U CBOEBPEMEHHO MPOBECTH ONTUMHU3ALMOHHBIE MEPOIPHUSITHS,
obecrneunBaronye 3PPEeKTUBHOE MOTYUECHNUE IKOJTOTHIECKH YUCTOU MPOTYKIIHH.

3. CaHuTapHble M BETEpPUHAPHBIE IOKA3aTeNX JOJDKHBI COOTBETCTBOBATH
YCTaHOBJIEHHBIM I PBIOOBOJHBIX BOJOEMOB HOPMATHBaM, JOMYyCTHMO UX
KpaTKOBPEMEHHOE OTKJIOHEHUE.

4. B nmepuon pbiOOBOAHOM  3KCIUTyaTallud BOJOEMa B  YCIOBHSX
WHTETPUPOBAHHON TEXHOJOTUU CIEAYeT NPUMEHITh HKOJOTHYECKH Oe30IacHble
BETEPUHAPHO-CAHUTAPHBIE MEPOINPUATHS: YCUIEHHE NMPOTOYHOCTH, U3BECTKOBAHHE,
BbIpAIllUBaHUE BOJHBIX PACTEHUI HA BOJIOEME M CEIBCKOXO3SMCTBEHHBIX KYIbTYp Ha
cyxojoje (paHee WCIHOJb30BaHHOM IO/ BbIpalllMBaHUE MNTHIBI), a TaKKe
TEXHOJIOTHYECKHUE NMPUEMBI (MePEIBUKHON NTUUHUM BOJIBED).

S. KomMOuHupoBanHasi TeXHOJOTUS B (EPMEPCKUX XO3SHUCTBAX TO3BOJISIET
MOJIYYUTh BBICOKHI YPOsKail phIObI, ITUIIBI M CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP.
6. Ha ocHoBanum anammsa u 00OOIIEHHS MaTEepUaJOB IO BETEPUHAPHO-

CaHHTapHOﬁ M IKOJIOTHYECKOH 0e30MacHOCTH BbIpalliBaHWA pr6 B HMHTCI'palilin C
00BEKTaMHU NTUOCBOACTBA IIPCACTABJICH KOMIIJICKC IIPAKTHYCCKHX peKOMeHI[aI_[I/Iﬁ
JJI1 UX UCITIOJIB30BaHUS B (bepMepCKI/IX XO3S1CTBaX.
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AQUACULTURE AND RECRETIONAL BISINESS - PROSPECTS FOR
CONSTRUCTIVE COOPERATION
Nikiforov A.l.

Pe3wome: Paccmompena 63aumocssnzb pekpeayuonHo2o0 buzneca u pasiuyHvlx
Gopm opeanuzayuu axeaxyremypul. Q0cyxcoaemcs aKkmyanibHOCMb AKMUBU3AYUU
NOUCKA  NPO2CPECCUBHLIX — MEXHON02UU  aK8aKylibmypvl 6 oele obecnedenusl
npooosoibcmeuem pacmyweeo Haceienus 3emau. Iloxazamo, umo paszeumue
AKBAKYIbMYPbL  S6AEMC NPAMbIM  ClledCmeuemM npocpeccupyrowerll oespaoayuu
NpUcOOHbIX Ol 3emiedenus niowaoei cywu. llpeocmasnenvt memnvl pocma u
00bEMbI  NPOU3BOOCMBA  NPOOVKYUU — AKBAKYILIMYPbL 68 COBPEMEHHOM — Mupe.
Paccmompenuvl cospemennvie no0xoovl K payuoHaIbHOMY UCHOIb308AHUIO 8000EMO8
KOMNJIEKCHO20 HA3HAYeHUsl: 0O0CHOBAHA AKMYANbHOCMb PA36UMUSL MEXHOI02UU
UHMESPUPOBAHHOU  NOJIUKYIbMYPLL  2UOPOOUOHMOB, ONUCAHbL  BO3MOJICHbIE NYMU
PAcuuperus  acCoOpmumenma Nnoayuyaemol nuwesol NpooyKyuu a makxoice
JIEKAPCMBEHHO20 U  MEXHUYecKo2o Cculpvs. Paccmampusaromes komnonenmul
PEKPeayuoOHH020 NOMEHYUAId B000EMOS, UCNONb3YEMbIX 8 chepe aKeakylibmypul,
ommeyaemcs UxX 3HAYUMOCMb KAK YEHMpPOo8 Cmabuiu3ayuu 2uopoiocudeckozo
pedcumMa nous U yposHs OUOPA3ZHO00PA3Us; 00CYHCOAemCs NONOACUMENTbHOE GIUSHUE
PEeKpeayuoHHo20 OusHeca Ha NosvluieHue IPHEeKMUeHOCU NPUPOOONOIbI0BAHUS U
IKOHOMUYECKOU YCMOUYUBOCMU PECUOHO8.

Knrouesvie cnosa. akeaxyibmypa, uxmuoyeHos, 2uopoOUOHMbL, B000EM
KOMNJIEKCHO20 HA3HAYEHUsl, PeKPeayuoHHbulll OusHec, pPeKpeayuoHHbIl NOMeHYUal,
UHMeSPUPOBAHHble CUCMEMbl, OUOPA3HO0bpa3ue, AcpPOMypusM, PAYUOHAIbHOE
nPUPOOONOIL308aHUE
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Summary: The article examined the relationship of business and recreation of
various forms of aquaculture organizations. We discuss the relevance to intensify the
search of advanced technologies in aquaculture, which are designed to feed a
growing world population. It is shown that aquaculture development is a direct result
of the progressive degradation of arable land areas. Presented growth and
aquaculture production volumes in the modern world. Modern approaches to the
management of complex appointment reservoirs, as well as the urgency of developing
an integrated aquatic polyculture technology. The possible ways to expand the range
of food products obtained as well as medicinal and technical raw materials. We
consider the components of recreational potential of reservoirs used in aquaculture,
noted their importance as centers of stabilization of the hydrological regime of soils
and biodiversity level; discusses the positive impact of recreational businesses to
improve the efficiency of natural resources and economic stability of the region.

Key words: aquaculture, fish community, aquatic organisms, body of water
complex appointment, recreation business, recreation potential, integrated systems,
biodiversity, agro-tourism, environmental management

PekpeaninoHHbI OM3HEC ABIISIETCS B COBPEMEHHOM MHUpPE OJHUM U3 HamboJjee
JUHAMUYHO Pa3BUBAIOIIMXCS CEKTOPOB MUPOBOM dKOHOMMKH. Jl0JIsI peKpearimOHHBIX
MPEAJIOKEHUI B MUPOBOW TOProBje yCayraMu B HacTosiee Bpems npesbiiaet 30 %,
YTO COCTaBJseT 0KoJio 7 % MupoBoro kanutana. [1] Bcé€ Gobliiee Konum4ecTBO cTpaH
paccMaTpUBaeT PEKPEAIlMOHHBbIA Ou3HEC Kak BeAylnui (akTop pPEruoHaIbLHOTO
Pa3BUTHA. HOBTOMY pPacCMOTPCHHUC COOHUAJIBHO-3KOHOMUYCCKUX, IIPUPOJIHBIX H
OpraHu3allMOHHBIX PCCYPCOB, CHOCOOHBIX 00€CHeYnTh CTaOWIbHBIN POCT I3TOrO
HaIIpaBJICHUA 6I/IBH€CEI, HMCCT IICPBOCTCIICHHOC 3HAUCHHUC IIpU IIOUCKC HYTCﬁ
C6aJIaHCI/IpOBaHHOFO Pa3BUTHUA HaHHOHaHLHOfI u MHpOBOﬁ 9KOHOMHKH. MHorue
oTpaciii 3KOHOMHUKH CaMbIM TCCHBIM 06p330M B3aMMOCBA3aHbl C PAa3BUTHCM
PEKpPEalMOHHBIX TYPUCTUYECKUX MOPEMIOKEHUUW. Tak, B HAcTosIIEe BpEMs
pEKpeallMoHHbI  OWM3HEC BKJIOYAaeT B ceOs TakWe  HAmpaBlICHUS, Kak
MPUKITIOYEHYECKHUM, 0310POBUTENbHBINA, CIOPTUBHBIN, 00pa3oBaTe/bHBIN, J1€OBOMH,
DKOJIOTMYECKUA ¥ Jpyrue BHUIAB Typusma. O(PEeKTUBHOE pa3BUTHE ITUX
HaIpaBJICHUI HEBO3MOXXHO 0€3 TECHOTO B3aMMOJICHCTBUSI TYPUCTUUYECKOTO KJacTepa
C APYTMMHU OTpAacisiMU SKOHOMHUKH. PazHooOpasme pekpealmoHHBIX MOTpeOHOCTEH
JI0JIEM W3  pa3IMYHBIX CTpaH MOPOXKAAeT pa3HooOpaszue (GopM MOJA00HOIO
B3auMO/IecTBUS. [2]

Onuoit u3 oTpacieun MHUPOBOU YKOHOMHUKH, MPEIOCTABIISFOIIEH
HCKIIFTOUUTCIIBHO HIHUPOKHUC IICPCIICKTUBLI JIS1 PA3BUTHUA PCKPCALTHMOHHOI'O 6H3Heca,
SIBIISIETCSL CEJILCKOE XO3SIMCTBO B aejioM, U, B YaCTHOCTH, AKBAKYJIbTYypaA. I[aHHa}I
oTpaciib, B COBPEMCHHOM IIOHHMMAaHHWH, IIPCACTABIIACT co0oit COBOKYIIHOCTb
TCXHOHOFHﬁ, O6€CHC‘-II/IB3IOIHI/IX Pa3BCACHUC, BbIpallMBAHUC, COACPIKAHUC U
nepepaboTKy pasIWYHBIX BHUAOB PBHIO U JAPYTHX T.H. TUAPOOHMOHTOB (BOJHBIX
oOuTaTeneil) — MOJUIIOCKOB, pPaKOOOpa3HbIX, HIJIOKOXKUX, aMPuOuil, a TaKke
BOJIOpOCIIEH. [4]
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Tax ke, Kak ¥ B Typu3Me, B 3TOM CEKTOpe HAOJI0JaeTCsl B HACTOSIIEE BpeMs
aKTUBHBIA POCT — OH COCTABJISIET B CpelHEM OKo0JIO 6 % B roji, JaHHAsl OTpacib AAET
paboune MecTa M CpeJCTBa K CYIIECTBOBAHUIO ISl COTEH MUJUIMOHOB YEJOBEK I10
BceMmy mupy. Ilo mannsim FAO, He menee 12 % MHpPOBOTO HaceleHHs 3aBUCAT OT
aKBaKyJbTYPhl U Pa3IM4HbIX (HOPM PHIOHOTO MPOMBICIA KAK OCHOBHOT'O MCTOYHHUKA
CPEICTB K CYILECTBOBAHMIO, W, 10 MEHBIIEH Mepe, TaKoe K€ KOJIMYECTBO JIIOJAeH
3aBUCHUT OT HEE 4acTU4HO. [13]

[ToBepxHocTh 3emiid, Kak W3BEeCTHO, Oosiee yemM Ha 70 % TOKpBITa BOIOM.
[ToaToMy HEyIUBUTENBHO, YTO YEJIOBEUYECTBO BCErJa UIMPOKO HCIIOJIb30BAJIO
MOTEHITMAT KaK OKEAaHWYECKHUX, TaK U BHYTPEHHHUX BOJ C TOYKH 3PEHHUS TMOJyUCHHUS
Pa3HOOOpa3HBIX MHUINEBBIX O00BEKTOB. lcmonb3oBaHWE BOJHBIX OHOPECYpCOB B
pasnuyHbIX (opmax OBLJIO MIMPOKO PAa3BUTO YK€ B DIOXY NaleOJuTa, U Ha
MPOTSDKEHUM TOYTH BCEW HCTOPUHM YEJIOBEYECTBA OCHOBHBIMH HCTOYHUKAMHU
«BOJIHOM» MUIIEBOM MPOAYKIMHU Obl1a 100bIYa (cOOp) «TUKHUX» OHOopecypcoB (PhIOHI,
paKooOpa3HbIX, BOJOPOCIEH U JIp.) B pa3JIMYHBIX TPUPOIHBIX BOJAOEMAX.

Ho B HacTosiiee Bpemsi cuTyanusi KOpEHHBIM 00pa3oM MeHseTcs. MupoBbie
OKEaHHYECKHE YIIOBBI BOT y>K€ MHOTO JIET KOJICOIOTCS Ha ypOBHE OKOJIO0 90 MIH T,
YTO, MO MHEHUIO OOJIBIIIMHCTBA DJKCIEPTOB, OJU3KO K NPEACIBHO BO3MOKHOMY
00bEéMY wu3bATHSI. B TO Ke Bpems, HaceleHue 3€MJIM HEYKIOHHO pacTeT
(4MCIEHHOCTh 3€MJISIH YK€ TpeBbicuia 7,3 MIIPA. 4ei), U B 0003pUMOM Oyayiiem
JaHHAsT TEHJICHIIUS, OYEBHJHO, coxpaHutca. I[lpu »TOoM oxono 6,5 MiIH Ta
IJIOZOPOJIHBIX 3€MENb €KErOHO TEPSETCs B Pe3yJbTaTe 3PO3UU, ACTYMUPUKALUU U
OIyCTBhIHMBaHUA. TakuM 00pa3oM, CEroJIHsI pacTylllee HaceIeHUe MUpa CTAJIKUBAETCS
C CUTyallMel, Korja cpelHeaylIeBas 00ecneueHHOCTh IPOA0BOIBCTBUEM OCTOSHHO
cHKaercss. M XxoTs TeopeTHueckue pacy€Thl MOKa3bIBAKOT, YTO MPOU3BOIUMOTO
€XKEroJIHO MPOJOBOJIbCTBUS BIOJHE XBATWUJIO OBl JUJISL BCEX 3€MIIAH (KOHEYHO, IpHU
YCIIOBUU PAaBHOMEPHOTO W CIIPaBEJIMBOTO PACHpPEENICHNUs), K COXKAICHUIO, Peaiu
TakoOBbl, 4YTO B COBpeMeHHOM wmupe Oosiee 800 MIIH 4YelIOBEK CTPagalOT OT
XPOHHYECKOTO HEAOETaHMs, a OKOJIO § MIIH €XKETOAHO yMHUpAET oT rojona. [Ipu satom
OHOM W3 Hamboyee OCTPBHIX MPOOJEM B OTHOIICHUHM OOECHEYEHHs JOCTATOYHOTO
YpOBHSI IUTAHUS 3€MJISTH SIBIISIETCA TpobOiieMa oOecreueHus: He0OX0AUMOTO YPOBHS
OenkoBoro nutanwus. [12].

[To ouenkam BO3, ynorpebnenne B mnumy okojgo 250 T pbIOBI MOXKET
o0ecreynTh HEBHYIO MOTPEOHOCTh B3pOCIOro YeloBeKa B OelkaX >KHUBOTHOIO
npoucxoxaenusa. Ilpu »sTom panHsle FAO CBUACTENBCTBYIOT, 4YTO HMMEHHO
MPOIYKIIUS ~ aKBAaKyJIbTYphl 3a4acTyl0 CIY)KHT €IUHCTBCHHBIM HCTOYHHUKOM
MOJIHOIICHHOTO MHIIEBOro Oeyka Jisi Malo0OEeCIeUeHHBIX 1 MaprUHATU3UPOBAHHBIX
rpyIn HaceneHus psiaa crpad. [12] be3ycnoBHO, COBOKYMHOCTH CEIEKIIMOHHBIX,
arpoTeXHUYECKUX U  MOJIEKYJIAPHO-TEHETUYECKUX METOJOB TOKa MO3BOJISIET
o0ecrieunBaTh ~ HEKOTOPBIH  TPHPOCT  YPOXKAWHOCTH  psAga  BaKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX KyJbTyp. HO mMOTeHUManbHble BO3MOMXHOCTH YBEJIUYEHUS
YpOXKAWHOCTH BO3JIEIBIBAEMBIX KYJbTYp HE B COCTOSHMM MOKPBITH PACTYIIHMA
neduuuT Ha (OHE YCKOPAIOMIMXCA TEMIIOB JErpajalldd W yTpaThl MUIOAOPOIHBIX
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3eMeJb, YTO MPHUBOJIUT K YCYryOJeHUI0 U 0e3 TOro BechbMa OCTPO CTOSIIIUX Mepen
YeJI0BEUECTBOM IpolsieM odecrieyeHus He0OXOAUMBIM MPOI0BOILCTBUEM [10].

Baxxno ormetrutb, 4TO pbHIOA, SIBISASACH MOMKUIOTEPMHBIM OPraHU3MOM, Ha
EAUHUILy TPUPOCTa >KUBOM MACChl 3aTpayMBaeT MEHbBIIE SHEPrUH, 4YeM JH00oe
TEIUIOKPOBHOE  JKMBOTHOE, UTO OO0ecleurnBaeT MaKCUMalIbHO d(PQPeKTUBHOE
HCIIOJIb30BaHNE OTPAHMYEHHBIX KOPMOBBIX PECYPCOB. DTO UMEET HEMAJIOE 3HAYEHUE
Npy IUIAHUPOBAaHUU O00BbEMA MPOU3BOJMMON MNHINEBOW MPOIYKIUU KUBOTHOTO
MIPOUCXOXKJICHHUSI B YCIOBHUSAX OIrPAHUYEHHOW JOCTYIMHOCTH KOPMOBBIX PECYPCOB.
[ToaTomy B mocnemnem paokmane FAO «CocrossHue MHPOBOTO PHIOOJIOBCTBA H
aKBaKyJBTYPbD» OCOOCHHO OTMEUajach pPOJIb MUPOBOM aKBaKyJIbTYphl B OOpHOE C
rojogoM. Bc€ sTo ompenenser OypHOe pa3BUTHE aKBaKyJIbTypbl B COBPEMEHHOM
MUpeE.

Tak, Bcero B MUpe B HacTOsIIIee BpeMsl yoTpeoiseTcs B ULy 0koio 160 MiH
T pbIObI, U3 KOTOpbIX He MeHee 70 MIH T NPUXOJUTCS HA JOJIO MPOAYKIUU
aKBaKyJbTYPhI U 0K0JIO 90 MJIH T — Ha JIOJIIO IPOJYKIIMU PhIOOJIOBCTBA. B 11€510M ke
B COBPEMEHHOM MHpPE Ha JIOJIO PbIObI MPUXOIUTCS OKOJIO 1/5 Bcero morpediisieMoro
MoIbMU  Oelika KUBOTHOTO TmpoucxoxaeHus. bomee 50 % ot obmero oO6nEMa
MHUPOBOr0 MOTPEOIEHUS PbIObI U APYTUX THAPOOMOHTOB (pakooOpa3HbIX, aM(puOHii,
pPEeNTUWINM, MOJUIFOCKOB, OECIMO3BOHOYHBIX) COCTaBISAE€T CErOJHA MPOAYKIIHUS
aKkBaKyJbTyphl. JkcrepTamu FAO mporaosupyercs, 4To 3Ta 10Js OyAeT HEYKIOHHO
noBbIMIATHCS. [13]

Baxxneiiiieli 0COOEHHOCTbIO COBPEMEHHOM aKBaKyJbTYPhl SIBISIETCS Pa3BUTHE
UHTEIPUPOBAHHBIX TEXHOJOTUHA COBMECTHOTO OJHOBPEMEHHOTO BBIPAIMBAHHUS
HECKOJIBKMX TPYII KyJbTUBUPYEMBIX OpraHu3moB. [10o0oO0HBIM 1OIX0[J MO3BOJISET
chOpMUPOBATh HEKOE KOHTPOJIMPYEMOE KBa3MECTECTBEHHOE OHMOJOTHYECKOE
coo0111ecTBO, OOsafaroniee BbICOKON NPOAYKTUBHOCThIO. OCHOBHOW 3amaueil mpu
JAHHOM THUIE XO3SIICTBEHHOTO OCBOEHHMS BOJOEMa sBiIseTcs (popMupoBaHUe
paIoHaIbHOW MPOCTPAHCTBEHHO-BPEMEHHON IUHAMHUKU TPOQUUECKUX CBS3EH B
HEM. TeopeTMdecKOoM M IPAKTUYECKOM OCHOBOW peaau3aly HHTETPUPOBAHHBIX
TEXHOJOTHMA B aKBaKylbType sBiseTcss 5¢G@deKkTuBHas Tmepenada HSHEPrHH IO
MULIEBBIM LIETISIM OT MPOAYLUEHTOB K KOHCYMeHTaM. [Ipy 3TOM Ba’)kHO OTMETUTh, YTO
COOCTBEHHO pbIOOI OTHIONb HE OTPAaHUYMBACTCA TOT HAOOp MPOMYKIMHU, KOTOPBIN
MOET OBITh MOJIYYEH B PE3YJIbTATE (XOTSI UMEHHO 3Ta YacTh MPOIYKLIHH 3a4acTyIO
aBysieTcs: HauOosiee JUKBUIHOM). [TomMuMo pwIO, muieBas MPOAYKIMS dKUBOTHOTO
IIPOUCXOXKJIEHUS TPECHOBOJHOM aKBaKyJIbTypbl MOXET OBbITh IpEICTaBIICHA
aMm(puOuaAMH, PENTUIHAMHU, PaKOOOPA3HBIMHU, MOJUTIOCKAMH, a TaKXKE Pa3IMYHBIMU
PaCTEHHSIMU.

[Ipu QopMupoBaHUM HMHTETPUPOBAHHOTO MPOIYKIIMOHHOTO aKBaOMOIIEHO3a
HEOOXO/IMMO YUYUTHIBATh HE TOJIBKO IMHILIEBbIE MOTPEOHOCTH OTAENbHBIX BUIOB U
AKOJIOTMYECKUX TPYII PBIO (PaCTUTEIbHOSIHBIC, IETPUTOSIIHBIE, OCHTOCOSIHBIE,
XHILIHBIE PHIObI), HO U MX TPeOOBaHUS K YCIOBHSIM OOWUTaHUS (TMIPOXUMHYECKUE
MmoKazaTesin BojoEMa, penbed IHAa, YPOBEHb €CTECTBEHHOW HWHCOJSIIMU, HaTUYHe
YKPBITUH, YpOBEHb MPOTOYHOCTH U Jp.). TOJBKO TpU MPaBUIBHOM MOJI00pE
pa3IMYHBIX BHJIOB PBIO M APYTUX THIPOOHMOHTOB HX JKOJOTWYECKUH MOTEHLIHAN
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MOKET OBITh MCIOJb30BaH MakcUMalbHO 3(pdexTuBHO. Tak, ogHONW U3 Hamboiee
3G (PEKTUBHBIX TEXHOJOTHM B MHTETPUPOBAHHBIX CHUCTEMAax SIBISIETCS CO3/IaHME T.H.
«Tpoduyeckoro Kackaga», B KoTopoMm dHeprusi ConHua, YyJaBiIuBaeMas
(OTOCUHTE3UPYIOIUMH OPTaHU3MaMU-TIPOAYLIEHTAaMHU B (DOTHYECKOM CII0€ BOJ0EMA,
3aTeM IMOCJIEIOBATEIbHO PacHpeesieTcsl MEeXIy pPhI0aMH Pa3HbIX IKOJIOTHYECKUX
rpynn u Bo3pactos [11].

CoBpeMeHHass MHUpOBasi aKBaKyJbTypa NOJApa3JeNseTcs Ha MacTOUIIHYIO,
MPYyAOBYIO, MHAYCTPUAIbHYIO, MApUKYJIbTYPy U PEKPEANHOHHYIO aKBAKYJIbTYpPY.
[lonobnoe pazneneHue OOYCIOBICHO PA3NUYUSIMU B THUIAX HCIOJIb3YyEMbIX
BOJIOEMOB, BUIaX BBIPAIIMBAEMbIX OPTaHU3MOB, CIIOCOOY WX MHUTAHUS U OCHOBHOMY
[IPEIHA3HAYEHUIO ToydaeMoll mnpoaykuuu. llepBble deTblpe  HamnpaBlICHUS
aKBaKyJbTYPbhl OPUEHTHPOBAHBI HA MOJIYYEHUE MUIIEBON U TEXHUYECKOUN IPOTIYKIINH,
U SBIAIOTCS, IO CYTH JeJa, HEOThEMJIEMOM YacTh0 arpolpOMBIIIIIEHHOTO
KOMILIEKca. B cBeTe OMMCaHHBIX BBIINIE TEHACHIMI OJHUM U3 pPEAbHbIX IyTel
palMoOHANINU3alMU  arpapHoOro CEKTOpa HKOHOMHKA U YBEJIMYEHUS OO0BEMOB
MPOU3BOJACTBA  MPOJOBOJLCTBUS  MPEACTABISIETCS  pAaCUIMpPEHHE  MaclTaOoB
XO35IMCTBEHHOTO HWCIOJIb30BaHUSI BOJOEMOB KOMIUIEKCHOTO Ha3zHaueHus. Kak
MOKa3bIBA€T MHUPOBAsi MPAKTHUKA, HAYYHO-OOOCHOBAaHHBIE METOAbl OCBOCHMS TAKUX
BOJOEMOB  TMO3BOJLSIIOT  YCIIEIIHO  COYETaTh  LEIbIM  psii  HaNpaBICHUU
MPUPOJONOIB30BAHUS: 3TO U MOJIYYEHUE BBICOKOKAYECTBEHHOM MUILEBOW MPOAYKIIMH
(kaKk JKMBOTHOTO, TaK M PACTUTEILHOTO TMPOUCXOXKIEHUS), U PEKpealruoHHOE
HCIIOJIb30BAaHUE TEPPUTOPUU, M  KYJIbTUBUPOBAHHE LIEHHBIX JIEKAPCTBEHHBIX
pacTeHui, a TaKKe pacIIMpEeHHE IUIOIIAAEH MEIOHOCOB M TEXHHYECKUX KYJIBTYP.
Kpome Toro, pauuoHaJIbHOE MCIOJIB30BAaHUE BOJOEMOB KOMILJIEKCHOIO Ha3HAYEHHUS
HOJpa3yMeBAaeT BO3MOXKHOCTh CTaOWJIM3allMM BOJHOrO OajlaHca TEPPUTOPHH,
COXPAHEHHUSI JIEMEHTOB OMOJIOTMYECKOro pa3HooOpa3us W B LEJIOM OOeCHedeHus
AKOCHUCTEMHOM YCTOMYMBOCTH arpolieHO30B U MPUJIETAIOIINX TeppUTopHil. [5,11]

Heorbemniemoli yacThio 00mero o0bEMa MTPOU3BOAMMOTO B XOJE
UCIIOJb30BaHUsI BOJOEMA TOBAPHOTO TMPOAYKTA SBJSETCS TAaKKE PA3IUIHOE
pacTUTENIbHOE ChIphE. B 3aBUCMMOCTH OT BHIOBBIX OCOOEHHOCTEW PACTCHHS U €ro
MPUHAAJIEKHOCTH K TOM UM MHOW 3KOJIOTHYECcKOr rpynne (ruapoduThl, TUrpoQuThI
M T.I.) BO3MOXXHO HECKOJIbKO HalpaBjeHUH €ero KyJIbTUBHUpOBaHUA. KoHKpeTHOe
pacTeHUE MOJKET BBICTYINAaTh B KAauyeCTBE IMHILEBOIO OOBEKTa, KaK JIEKAPCTBEHHOE
CBIPbE, KaK JIEKOPATUBHOE PACTEHUE, KAK TEXHUYECKOE CBhIPbE, KaK MEJAOHOC U T.[..
CrpaBeIMBOCTH pajgul CTOUT OTMETHThb, YTO MHOTME BOJHBIE U OKOJOBOJHBIE
pacTeHHs 4acTo B TOM WJIM MHOM CTENEHU COYETAIOT B ce0€ HECKOJBKO IOJIE3HBIX
CBOKCTB. B kauecTBe nmpumepa mogoOHOr0 pacTEHUs] MOXKHO MPUBECTH MOJIE3HENIIEE
U NEpPCIEKTUBHENIEE pACTeHHUE Il KYJIbTUBUPOBAHUS B BOJOEMAX KOMIUIEKCHOIO
Ha3HAYEHUs - BOJSHON opex, uiu yniuM (Trapa natans), mioapl KOTOPOTro U3JIpEBRIIE
UCIOJIB3YIOTCSl YEJIOBEKOM B THUIILY, U KOTOpbIH, O€3yCIIOBHO, 3aCiy>KUBaeT
IIMPOKOTO BHEAPEHUS B MUPOBYIO aKBaKyJbTypy. Bpouem, psn a3uarckux cTpaH, U
B nepByro ouepenp Kuraii, ye MHOTO JIET aKTUBHO M MAaCCOBO KYJIbTUBHUPYIOT 3TO
pactenue. Ilomumo Bwicokoro coaepkanus Oenka (o0 15%) u kpaxmana (6osee
50%), uTO ompenaenseT BOJASHON OpeX KakK LIEHHOE B MUIIIEBOM OTHOIIEHUHU PACTEHHE,
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a TakKe BBICOKOW yposkaiiHocTH (10 500 kr\ra), HEKOTOpbIE KOMITOHCHTHI JaHHOTO
pacTeHusi  MCHOJIB3YIOTCS ~ MpPU  M3TOTOBJIEHMM  JIeKapcTBa  OT  BEchMa
pacrnpocTpaH€HHOTO CeroIHs aTepockieposa. [6]

MHuorue pactenusi, He SBJISSICh MUIIEBBIMU OOBEKTAMU, TEM HE MEHEE TaKkKe
MOTYT 3HQUMTEJIbHO YBEJIUMYMBATh OONIYI0 PEHTA0EIbHOCTh MPOU3BOJICTBA
arponpoJayKIMM Ha KOHKPETHOM BOAOEME. OITO Kacaercs Kak pacTeHud ¢
BBIPAXKCHHBIMHU JIEKApCTBEHHBIMH cBoMcTBamMu (KyObimka »xénras (Nuphar lutea),
BaxTa TpéxymctHas (Menyanthes trifoliata), aup 6osoTHsIii (ACOrus calamus)), Tak u
JICKOPAaTUBHBIX COPTOB psla BUJOB — Kak, Hampumep, HuUMdes (BOIsHAs UM
(Nymphaea candida). BeipamyBanue JeKOpaTHBHBIX PACTCHHH (a TaK)Ke MOJydeHUe
X CeMSIH U Pa3HOOOPa3HBIX JEPUBATOB) MOXKET 3()PEKTUBHO TOMOIHITH MPOIECC
KyJIbTUBUPOBAHUS PAa3IMUHBIX MHUIIEBBIX 00BEKTOB. Kpome TOro, Hemp3s He
YOOMSHYTh O TOM, YTO B IIOCIEJHHE TOJbI PSIA OKOJOBOJHBIX DPACTEHUH,
HACeNSIoOUX NpUOpEeXHBbIE 30HBI, CTal MPUOOPETAaTh BIIOJHE OMNpPENETEHHOE
CTOMMOCTHOE M3MEPEHHUE, CTAHOBSICh OJHUM U3 3HAUYUMbIX KOMIIOHEHTOB B 00IleM
00béMe peanu3anuu MpPOAyKUUU. B 4acTHOCTH, B CBS3M C Pa3BUTHUEM TEXHOJOTUMN
T.H. DKOCTPOUTEJILCTBA TaKWe BUbI, Kak TpocTHUK (Phragmites communis), poro3s
(Typha), xampimr  (SCIFpuS)  sABISIOTCS  HEOOXOAMMBIM M ONPEACIISIONIUM
KOMITOHEHTOM PAa3JMYHbIX APXUTEKTYPHBIX KOHCTpYKUMH. C TakuMu ke LelsIMU
MOTYT NMPUMEHAThCS U pazinuuHbie Buabl uB (Salix). B cBsa3u ¢ aTuM B HacTosiee
BpEMSI BCE ATH BHUJBI 3a4acTYIO SBISIOTCS BBICOKOJOXOAHOW CTaThEM TOPromiu (B
TOM YHCII€ M SKCIIOPTHOM) TS psifia XO3sIMCTB, SKCIUTYaTUPYIOIINX BOJIHO-00JIOTHBIE
yroaps. [7, 9]

PekpeanmonHnass akBakyJbTypa CTOUT HECKOJIBKO OCOOHSIKOM OT OCTaJbHBIX
MEPEUYUCIICHHBIX BhIIIE (POPM, TaK KaK OCHOBHAs €€ 11eJb — 00ECTIeUNTh pean3alnio
cCaMbIX pPa3HBIX PEKpeallMOHHBIX MOTpeOHOcTel mtoAeil. Bmpodem, B xome 3TOrO
oOecrieunBaeTcss U pocT 00BbEMOB NMPOM3BOJCTBA LIEHHON B MHUIIEBOM OTHOIIECHUU
MNPOIYKUIHUHU, a Takke yBelauueHue d(PPEKTUBHOCTH NTPUPOAOINOIH30BAHUS B
pervoHanbHOM Maciutade. O4YeBHIIHO, YTO PEKPEaIlMOHHAsl aKBaKyJlIbTypa MOXKET
OBITH 3((HEKTUBHO 3a/IeICTBOBaHA B TAKUX HAMPABJICHUAX TYPUCTHUYECKOro Ou3Heca,
KaK MPUKITIOYEHYECKU TypU3M, JTIOOUTEIECKOE U CTIOPTUBHOE PHIOOJIOBCTBO, TypMD-
TypHU3M, dTHOTYpHU3M, arpoTypu3M. [IpakTruecku Bo BCeX CTpaHax, Ie CyIIeCTBYET
aKBaKyJbTypa, €€ OOBEKThI AaKTHBHO 3aJICWCTBYIOTCS B paMKax yKa3aHHBIX
HampaBiieHud. Tak, Hampumep, AJii MHOTHX CTpPaH JIOXOAbI OT JIIOOMTENHCKOrO U
CIIOPTUBHOTO PBIOOJIOBCTBA B 4 — 5 pa3 MpeBbIIIAIOT JOXOJbl OT MPOMBIILIEHHOTO
pHIOOJIOBCTBA BO BHYTPEHHHX BojgoéMax. [Ipu 3TOM MHOTHE BUIBI PBHIO (Kak U
CHOCOOBI MX JIOBJIM) MOTYT SIBJISITBCS CBOETO POAAa «BU3UTHBIMU KapTOUKAMI»
ONpeAeNEHHBIX TEPPUTOPUNA, YTO TMOBBIIIAET PEKPEALMOHHYIO IPHUBIEKATEILHOCTD
takux MecT. lllupokoe pacnpocTpaHeHHE NPAKTUKH CO3/1aHUs MaKCHUMaJbHOTO
BUJIOBOTO Pa3HOOOpa3usl B BOJAOEMAX KOMIUIEKCHOTO Ha3HAYEHMS TaKKe BO MHOTOM
00BSICHSIETCSI BO3POCIIMM CIIPOCOM Ha peKpealluoOHHbIe YCIyTH. [3, §]

Ho rpanp Mexny peKkpeanMOHHOW aKBaKyJbTYpOM M JpyTMMHU €€
HarpaBJeHUsIMU (MPyJ10Bas, MapHUKyJbTypa W [Jp.) Ha caMOM JeJ€ IPOBECTH
JOBOJBHO TpyaHO. Tak, HampuMmep, MPAKTUYECKH BCE BHUABI AKBAKyJIbTYypbl MOTYT
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ObITh 3()(PEeKTUBHO 3aJEHCTBOBAHBI B paMKax MPOrpaMM JI€JIOBOTO M KOHTPECCHOTO
Typu3Ma B IpodeccuoHanbHON cdepe. Kpome Toro, pasnuunbie (OpMBI
aKBAKYJbTYpbl SBISIIOTCS CETOJHS HEOTHEMIIEMBIM D3JIEMEHTOM arpoTypusma.
®epMepckoe pbIOOBOJICTBO, 3a4ACTyHO SIBISASACH SKCTEHCUBHBIM, MOXET B paMKax
pPEKpEAIMOHHBIX TPOEKTOB € UCIIOJIB30BAHUEM BOJOEMOB KOMILJIEKCHOTO HAa3HAYECHMSI
paccMmaTpuBaThCs Kak CBOeoOpas3Has (opma OpraHMuYecKoro semuienenus. Taxxe
AJIEMEHTHI aKBaKyJIbTyphl aKTUBHO 33JCHCTBYIOTCS B XOJ€ PEaTU3allii Pa3TUIHBIX
MPeJIOKEHUN SKOJIOrHUECKOro U 00pa3oBaTEIbHOTO Typu3Ma — HauboJiee 4acTo B
HUX (QUTYpUPYIOT OOBEKTHl MACTOMIIHOM M TMPYIOBOM AaKBaKyJIbTYypbl, a TaKxke
MapUKYJIbTYPHI.

[ToMuMO peKpeanroHHOTO HCIOJb30BAHMUS TEPPUTOPUM, AKBAaKyJbTypa
MO3BOJIAET YCIEIIHO COYETaTh LENbId PsJl HANpaBiICHUA MPUPOIONOIb30BAHMUS.
TakoBBIMU MOTYT SIBISITHCS: MOJIyY€HHUE BHICOKOKAUECTBEHHOM MUIIEBON MPOAYKLIUU
(kak >KMBOTHOTO, TaK M PACTUTEIHHOTO MPOUCXOXKJICHHUS), OXpaHa W BBIpAIMBaHUE
[IEHHBIX JIEKAPCTBEHHBIX PACTCHMIA, PACIIMpEHHE TUIOMIAJe MEJOHOCOB, a TaKKe
KyJIbTUBHPOBaHUE Pa3IMYHBIX TEXHUUECKUX KYJIBTYP. Ho, KpoMme
HEMOCPEJACTBEHHOTO WM OMOCPEIOBAHHOTO MCIOIB30BAHUS PA3IMYHON MPOIYKIIHH
BOJloéMa  KOMIUIEKCHOTO  Ha3HadeHWs  (OKUBOTHOTO  WJIM  PAacTUTEIHHOTO
MPOUCXOXICHUSA), B TOCJIENHee BpeMsl BCE dYalle pojb MPECHOBOJHBIX BOIOEMOB
paccMaTpuBalOT C TMO3UIMU OLEHKH TeX JKOCHUCTEMHBIX YCIYT, KOTOpHIC
IpPEIOCTAaBIAET BOAOEM B KOHTEKCTE WHTEHCHU(PHUKAIMU arporpOMbIILIEHHOTO
pOoU3BOACTBA. Peub MAET B mepByr0 ouyepeap O CTaOMIM3ALUU THIPOJIOTHYECKOTO
peXHUMa MOYB Ha (JOHE YCHIIMBAIOIIMXCS TEHJACHIIMM HapyIIeHHs BOJHOTO OanaHca B
pEernoHax ¢ pa3BUTHIMHU CEKTOPaMU IOJIEBOJCTBA U KUBOTHOBOJCTBA. be3ycioBHO, B
YCIOBUSIX ~ MPOTPECCUPYIOIIEH  apuauM3allMid  TEPPUTOPUN  TOJJEepKaHUE
HEO0OXOUMOTr0 YPOBHS IPYHTOBBIX BOJ M IIPEJOXPAHEHHUE MOYB OT 3aCOJICHUS UMEET
JUISI MHOTHX CTPAaH HEMAJ0€ SKOHOMUYECKOE 3HaUeHue. [4]

Kpome Toro, cnemyeT OTMETHTb, YTO CaMd BOJOEMBI, a TakKke
HEMOCPEACTBEHHO TPUJICTAIONME K HHUM TEPPUTOPUU BCErla XapaKTepH3yIOTCS
MOBBIICHHBIM YPOBHEM OHOpa3HOOOpa3usi - STO TMO3BOJIAET paccMaTpUBATh
MOJOOHBIE TEPPUTOPUATBHBIE KOMIUICKCHI KaK Ba)XHbIe CTaOMIM3UPYIOIIHE
HKOJIOTMYECKHE  30HBI,  OONafaronMe  ONpeAeNEHHBIM  MPUPOTOOXPAHHBIM
MOTEHLHAJIOM. B TO ke BpeMs, ¢ TOYKH 3PEHHUS PEKpEealliOHHOrOo Ou3Heca, IS
MHOTUMX TYpPUCTOB OCHOBHYIO ILIEHHOCTb IHPEJCTABISIET CaM BOJHBI OOBEKT C
OPUCYIIUMHU €My  OSKOJOTMYECKMMM  XapaKTepUCTHKaMu.  Bo3MoOXKHOCTB
OCYIIECTBJICHUS! Pa3JIMUHBIX CIOPTUBHBIX MEPONPUATUHM, JI€UYEOHBIX BOJHBIX
OpoLEeayp, a TaKkKe CEaHCOB JIe4eOHOM MeAUTALMK OIPEAEISIOT BO3MOYKHOCTD
IIUPOKOTO  MHCIOJNb30BaHUS ~ OOBEKTOB  aKBaKyJbTYphl B  I[porpammax
O3/7I0POBUTEIBHOIO M MEAMLMHCKOIO Typusma. Pa3utue mnomoOHbIX (opMm
pPEKpearmoHHOTr0 OM3HEca CIMOCOOCTBYET CO3/IaHHUIO OOJIBIIIOTO KOJIMYECTBA HOBBIX
pabounx  MecT, paciupsii TeM  CaMbIM  BO3MOXXHOCTU  JaJIbHEHIIETO
COBEpIICHCTBOBAHUS PETHOHAIBLHOM peKpealoHHOM HHQpacTpyKTyphl. Takum
oOpa3oM, BOBJICYEHHE aKBAaKyJbTyphl KaK OTpacid B cdepy peKpeannoHHOTO
Ou3Heca CrOCOOCTBYET YBEIMUYEHHIO KOJIMYECTBAa BAPHMAHTOB U (OpPM pealin3aluu
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porpamMM  PalMOHAJIBLHOTO  TPUPOOIIOIB30BAHUSA, O00ECIeunBasi IOBHIIICHUE
JKOJIOTUYECKON U DKOHOMHUYECKOU YCTOMYUMBOCTU PETUOHOB.
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THE STUDY OF FRESHWATER PHYTOPLANKTON KOSINSKI LAKE
GROUPS
Nikonorova D.V., Gaponenko A.V., Rozanov V.B

Pe3zwome. B cmamve npusodumcs onucanue OCHOBHBIX MemoOux cbopa u
uccne0o8anusi NPecHo8oOH02o gumonnankmona. Memoouxku anpobuposanucs npu
gvinoIHeHuu ucciedoganuti Ha Kocunckux ozepax 2. Mockewl 6 npoyecce nposedenus
noaesvix npakmuk. Mcnonvzosanue OaHHbIX MemOOUK HANPAGNEeHO HA 3aKpenjieHue
meopemuyeckux Hasblkog & 00aacmu JUMHONO2UU, ANIb2OJI02UU, IKOIOSUU U OPY2UX
CMeJICHbIX Oucyuniut. Jlannas cmamoes Oyoem npeodocmasisimes uumepec OJis
9K0J10208, 2UOPOOUOI0208, CIYOEHMO8 U Npenoodasamelell.

Knrwouesvie cnoea: ¢umonnankmon, Kocunckue o3epa, 38mpogurayus,
MemoOobl UCCIe008aHUs, bamomemp, NIAHKMOHHASL Cenmb

Summary. The article describes the basic techniques of collection and study of
freshwater phytoplankton. Techniques are tested when performing researches in
territory Kosinskih lakes of Moscow, in the process of field practices. Use of data
methodologies aimed at consolidating the theoretical skills in the area of limnology,
algology, ecology and other related disciplines. This article will provide interest for
ecologists, hydrobiologists, students.

Key words: phytoplankton, Kosinski lake, eutrophication, research methods,
bathometer, plankton net

@UTOMIAHKTOH — YacTh IJAHKTOHA - MUKPOCKOMUYECKUE OJHOKIJIETOYHBIE U
KOJIOHUAJIbHBIE BOJIOPOCIH, CBOOOJHO MApSIIKE B TOJIE BOJbI U OCYIIECTBIISIONINE
nporecc ¢orocunTe3a. Kinetku unu kojmonnu ¢ auameTpom 0,2 — 2 MKM OTHOCST K
MUKOIJIAaHKTOHY, 2 — 20 MKkM — Kk HaHHomaHktony, 20 — 200 MM — K
MUKpOIUIAaHKTOHY U 0,2 — 2 MM — K Me30mu1adkTony [11]. K ¢puTonimankTony oTHOCST:
[IMaHOOAKTEPHUH, TUATOMOBBIEC, 3€JICHBIEC, 30JI0TUCThIC, IBIJIICHOBBIE, KPUIITOPUTOBEIE,
TuHOpUTOBBIE, padu10pUTOBBIE, )KEITO 3€JEHbIE U Ap. BOJopocin. DUTONIaHKTOH -
OTO BAXKHEUIIMKA KOMIIOHEHT BOJHBIX CHUCTEM, AaKTUBHO YYacTBYIOIIMK B
dbopMUpOBaHUM KayecTBa BOJABl W SBJSIIOMIUMCS YYTKUM IIOKa3aTesieM BOJHBIX
skocucTeM. OOUTaeT B BOJOEMAX, Pa3IUYAIOMUXCs 0 GU3UYECKUM U XUMUUYECKUM
CBOMCTBaM, B ()OTHYECKOM 30HE T.€., OCBEIIAEMOM COJIHIIEM, BEpXHEU TOJIIIE BOJIBI.
Hmwxnass rpanuna poTudeckoit 30HbI IPOXOIUT Ha IIyOMHE, Ha KOTOPYIO MPOHUKAET
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1 % conneuHoro cBeta. PacTUTeNbHBIN MIAHKTOH HE BCTPEYAETCS WJIM BCTPEYAETCS B
KpailHE HE3HAYUTENIbHOM KOJIMYECTBE JIMIIbL B BOJOEMAaxX C PE3KO aHOMAalbHbIM
peXKUMOM, B TOM YHCIE€ TEPMAJIbHBIX, 3aMOPHBIX (MMEIOIIUX BBICOKYIO
KOHLIEHTPAIMIO CEpOBOIOPOJIa), B MELIEPHBIX O3€pax, IJI€ OTCYTCTBYET COJIHEYHAS
SHEprus, HeoOxoaumasl Juisl ocyiecTBieHus ¢GoTocuHTe3a. DOUTOIIAHKTOH
BBITIOJIHAET Ty K€ JKOJIOTMYECKYIO POJIb, UTO M PACTEHHSI HA CyIIE T.€. SBISIETCS
MEPBUYHBIM TPOAYLIEHTOM OPraHUYECKOro BEIIECTBA W CIYKHUT MHIIEH s
300IJIaHKTOHA U 3000€HTOCA, a TAK)Ke HEKOTOPBIX BUIOB PHIO [3].

[IpecHoBOHBIN  (DUTOTIIAHKTOH OTJIMYAETCSA OT MOPCKOTO  OTPOMHBIM
pa3HoOOpa3reM 3eJIeHBIX, CHHEe-3€JIEHbIX W JBTJIEHOBBIX Bojopocieit [2]. Bumosoe
pa3HooOpasre NMaTOMOBBIX 3/IECh MEHBIIE, ueM B Mopsx. Ha manHoe Bpemst olree
YHUCJI0 BUJOB (PUTOILIAHKTOHA gocturaet okojio 3000 [3].

BypHoe pa3mHOkeHHE (QUTOIIAHKTOHA, YacTO BBI3BAHHOE Iepe3arpy3kon
BOoJloeMa OMOTEHHBIMHU BEIIECTBAMH, BBI3bIBAET MPOIIECC ABTPODUKAIMKM BOJOEMA
WM K€ Tak Ha3blBAEMOE «IIBETEHHUE BOJBI». OBTPOPUPOBAHUE BOJOEMOB
MPOUCXOJIUT KaK IOJ] BIMUSHUEM MPUPOJHBIX, TaK M, B 3HAYUTEIIBHO OOJbIIEH
CTEIEeHH, aHTPOIOTEeHHBIX (DAKTOPOB. B MpecHBIX BOI0EMAaX JIETOM «IIBETEHUE BOJBI»
YaIe BCEro BBI3BIBACTCS CUHE-3€JEHBIMU U JUHOMUTOBBIMHU BOJOPOCISIMH, BECHOU U
OCEHBIO - JTUATOMOBBIMHU. DBTpO(UKAIUs OTPUIIATEIILHO BJIMSIET HAa KAYECTBO BOJIBI,
MPUBOAUT K CHIKCHUIO PEAKIMOHHOTO UCIOJIb30BaHUS BOJOEMOB [7], d4TtO
OTIPEIEITNIIO aKTYaIbHOCTh U 00BEKT HcclieoBaHus - KocMHCKOE Tpexo3ephe.

DTO KOMIUIEKC JIEAHUKOBBIX O03€p, HAXOIAILIUMXCA B TOPOJICKOM pailloHe
Kocuno-Yxromckuii (6niBIIee ceno Kocruno), 3a MOCKOBCKO# KOJIBIIEBOM KEJIE3HOM
JIOpOTOM, TPUOTUZUTEIHHO B 3 KM OT CTaHIIMU MeTpo «Brixuno». Komiuiekc cocrout
3 Tpex ozep - bemoe, Uepnoe, CpsaToe. DTH o03epa SBISIOTCS YHUKAJIbHBIMHU JJIA
MOCKBbBI, T.K. OHU €IUHCTBEHHBIE COXPAHUBILIMECS €CTECTBEHHbIE O3€pa
JICTHUKOBOTO TPOUCXOXKACHUST Ha TEpPpUTOpUM Topoaa. B To ke Bpems OHU
WCTIBITHIBAIOT 3HAYUTENIbHYIO aHTPOTIOTCHHYIO HArpy3Ky.

B TeyeHne MHOTMX JIET 3TH BOAOEMBI M3Yy4alucCh COTpyIHUKamu KocuHCkoU
Owonornueckor craniuu, HayumHas ¢ 1908 Toma ee ocHoBaHHMS Tpodeccopom
300JI0TUM U JAUPEKTOPOM 300J0TUUECKOTO My3ess MockoBckoro yHuBepcuteTa [.A.
KoxeBHUKOBBIM.

benoe n UépHoe 03épa coeAMHEHBI MEXIY CO00M MPOPBHITHIM UCKYCCTBEHHBIM
BOJ0EMOM B pe3yiibrare TopdopazpadoTok B 40-X rojax Mmpouwioro Bexa. B cBszu ¢
stuM, o3epo benoe, Kappep m o3epo UepHoe HaxoIsATCs Ha OAHOM YpPOBHE Kak
cooOmaromuecs: cocynbl [6]. Haunmnas ¢ 2009 roga u mo Hacrosiiee BpeMsi, Ha 0aze
mectHoro Kiyba 3ammTHuUKOB mpupoabsl  "Oxononuc-Kocuno"  mpoBoasTcs
pPa3HO00pa3HbIe UCCIIETOBAHMS U3y4aeMON TEPPUTOPHH.

Hcnogab3yembie MeTOAUKHN cO0pa GUTOILUIAHKTOHA

Cy1iecTByromme METOAbl 0TO0pa U U3YUEHUST BOJIOPOCIIC MHOTOOOpa3Hbl. ITO
OTIPENENSIETCS KaK dKOJOTr0-MOpP(HOIOTHYECKUM CBOEOOpasueM MpeACcTaBUTEICH
Pa3IUYHBIX OTACJIOB M TPYNIUPOBOK, TaK pa3sHOOOpa3meM Iiefied M TOJIXO0JI0B K
uzydenuto [1]. Beibop meroma otbopa mpod (UTOMIAHKTOHA 3aBUCHUT OT THIA
BOJIOEMA, CTENEHU pa3BUTHUS BOJOPOCICH, 3aay HCCIEIOBAHUS, HUMEIOIIUXCA B
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HAJIMYUU TMPUOOPOB U T.N. MBI MCTONB30BAINM METOJbI (PUIBTPOBAHUS BOJBI Yepes
paziuyHble IUTAHKTOHHBIE CETH. OTH METOAbl MpeJHAa3HAueHbl [JIsi 0TOOopa
KaueCTBEHHBIX MPOO (PUTOIIAHKTOHA BCEX KATErOpuil, UCKJIIOYash HAHHOIUIAHKTOH.
[InaHKTOHHAsE CETh COCTOMT M3 JIATYHHOTO KOJIblIa W MPUIIUTOTO K HEMY
KOHUYECKOTO0 MeEIIKa U3 KampoHoBOro cuta. K  BBIXOAHOMY OTBEpPCTHIO
MPUKPEIUISIETCS, CTAKAHYUK, KOTOPbIA UMEET BBIBOJHYIO TPYOKY, 3aKPBITYIO KPaHOM.
JIist BBISIBJIEHUS] BUIOBOTO COCTaBa (PUTOIJIAHKTOHA HCIIOJIb30BANIACh MJIAHKTOHHAS
cetb Jl>kenu, u3rotoBiieHHas U3 oueHb Menkoro (Ne 70) menbHuuyHOro cura. Ilpu
cOope MIIaHKTOHA TOBEPXHOCTHBIX CJIOEB BOJIbI TUIAHKTOHHYIO CETh OITYCKaJd B BOIY
TaK, 4TOObl BEpXHEE OTBEPCTHUE CETU HAXOIUJIOCh HAa 5-10 cM HaJ ee MOBEPXHOCTHIO.
JIuTpoBOM KpYKKOW dYepmaid BOAYy M3 IMOBEpXHOCTHOTO ciosi (mo 15-20 cwm.
TJIyOWHBI) U BBUIABJIMBAIIU €€ B C€Th, OTQMIbTPOBbIBas 50-100 1. BOJBI.

Ot60p mpo0 17151 MccaeaoBaHUs OCYIECTBISIICS B Tpu 3Tama: B mae 2015 r.,
okTsi0pe 2015 r. u B centa0pe 2016 r., B mepuojbl HauOOJbIIEH BEPOSTHOCTH
pPa3BUTHUS IUJIAHKTOHHBIX OpraHu3sMoB. OTOOp mnpod MNPOU3BOJIMICS COTJIACHO
Meroguke B.JI. ®enmopoa (2006). IIpoObr o3epHOit Boabl ob6vema 0,5 1 (B
CTEKJISTHHOM Tape) OTOMpaIUCh C TOANOBEPXHOCTHOTO Topu3oHTa (0,5 m).

3aKoHYMB cOOp MJIAHKTOHA, IUIAHKTOHHYIO CETh MPOMOJACKUBAIH, OMyCKas ee
HECKOJIbKO pa3 B BOJY, YTOObI OTMBITh BOJAOPOCIIH, 3a/IepKABLUIMECS HA BHYTPEHHEH
MOBEPXHOCTU. CKOHIEHTPUPOBAHHYI0 MpOOYy IJAHKTOHA, HAXOJAILIYICS B
CTaKaHYMKE IUIAHKTOHHOM CEeTH, CJIMBAJM 4Yepe3 BBIBOJHYIO TpPyOKy B 3apaHee
IPUTOTOBJICHHYIO YHUCTYIO OaHOUKy WM OyTbUIKy. CeTsiHble MpoObl IJIaHKTOHA
MO>KHO M3y4aTh B )KUBOM U (PMKCHPOBAHHOM COCTOSIHUM B MOJIEBBIX YCIOBUSX [1].

JUIs KOJIMYECTBEHHOro yueTa (PUTOIJIAHKTOHA NPOU3BOAWIM OTOOp Mpod
onpezaeneHHoro oowvema. J[is aTux uene MOryT OBITh HCHOJIB30BaHbI CETSHBIE
cOOpbl WM CIHeLUalbHbIE MPHOOPHI - OaTOMETpbl Pa3HOOOpPa3HONW KOHCTPYKIIMH.
OcHoBHBIMU ~ siBIIsitOTCA  OatomeTrp PyrtrHepa, ®panneBa, MomuanoBa ['P-18,
mankrooaromerp JIK ([lpsiaenko-KokeBHIKOBOI). B ObICTpOTEKYITUX BOJaX OTOOD
oclokHeH u3-3a 3(pdexra cHoca. Jlyig TakuMxX BOAOEMOB MPHUMEHATCS OAaTOMETPHI
KyxoBckoro wunu  @puaumHrepa, KOTOPbIE  OMYCKAIOTCSI € OTKPBITHIMH
TOPU30HTAIBHBIMU KPBIIIKAMHU.

CryuieHre KOJMUYECTBEHHBIX MPOO (DUTOMIAHKTOHA MOKHO OCYIIECTBISTH
TpeMsi METOJIaMU — OCaJ0YHBIM, (DUIBTPAMOHHBIM U LEHTPUPYTUpOBaHHEM. MBI
OCYUIECTBJISUTM  CTYIIEHHE Mpo0 OCaJA0YHBIM METOAOM (CEIUMEHTAIIMOHHBIM).
OcaxaeHne OCyIECTBISIIN MOCTE UX MPEABAPUTENbHON (DUKCAIIMM U OTCTauBaHUS B
TEMHOM MPOXJIaTHOM MecTe B TeueHue 10 nHel myTeM OTCachlBaHUSI CPEIHETO CIIOs
BOJbI C TIOMOILBIO C TMOMOIIBIO PE3MHOBOW TPYOKU CO CTEKJISTHHBIM HAaKOHEUYHHUKOM
3aTSIHYTHIM IJIAHKTOHHBIM razoM Ne77. O0beM npoObl 3aBUCHUT OT CTENEHU Pa3BUTHS
¢uTOmIIaHKTOHA: O0BIYHO OH cocTaBisieTr 0,5 JI., a sl OTUTOTPOPHBIX BOJOEMOB (C
MaJIbIM COJIEpKAaHUEM OpraHuKu) — 171. MBI KOHIICHTPOPOBAJIX MPOOBI 10 00BEMA 25
1. @ukcanuio npoBoauian 40 % QgopmaninHOM (MOKHO WOAMUCTHIM KajlueM U Ap.)
OTtcacbiBaHWE NPOBOMAT MEMJIEHHO, YTOOBI HE JOMYCTHTh HapyIICHHE OCAaJKa.
CryuieHHyl0 TakuM cHocoboM mpoOy B30aNThIBAIM M, 3aMEpHUB, €€ 00beM
MIEPEHOCHIIN B COCYJT MEHBIIIEro pazmepa [9].
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[lpu  crymenunm  1poO  PUIBTPAIMOHHBIM  METOJAOM  HCIOJNB3YIOT
«TpeaBapuTeNbHbIe» U OakTepralibHble PUIBTPbI. OCHOBHBIM JOCTOMHCTBOM 3TOIO
METO/Ia SIBJIAIOTCS, MPEXKAE BCEro ObICTPOTAa KOHCEPBUPOBAHMS B SKCIEAUIIMOHHBIX
ycioBusiX. [ITaHKTOH OCTOPOKHO CMBIBAIOT C (PHIIBTPA KUCTOUYKOW M MPOCYUTHIBAIOT
B cueTHOM kamepe. IIpu 3TOoM mpoObI BOABI MpEeABapUTENIbHO HE (UKCUPYIOT, U
(PUTOIUTAHKTOH HM3y4YalOT B >KMBOM COCTOSIHUH, YTO TO3BOJISIET OOHAPYXUTh HOBBIC
¢dbopmbl Bogopocien. st IIUTeNnbHOro XpaHeHus: GUiIbTp ¢ 0CaAKOM (UKCUPYIOT B
oTpeeICHHOM 00bheMe JKHUIIKOCTH [8].

Meton ueHTpudyrupoBaHus TPUMEHSETCS OOBIYHO [IJIi KOHIIEHTpAIluu
KUBOTO MaTepuajiia Mmpo0, B KOTOPHIX IIOTHOCTh MPUPOJHOTO (HUTOIIAHKTOHA
JOCTaTOYHO HHU3KAa M TMPAMOE MHUKPOCKOMUPOBAHUE COJEPKUMOTO BBIOOPKH
3aTPYAHEHO, a TAKXKe JJI OBICTPOTHI OCAKICHHS BOJOPOCTEH. DTOT METO/] TTO3BOJISIET
CKOHIleHTpupoBaTh Tpody B 10-50 pa3z [10]. OnmHako NPUMEHSTH €ro NpH
KOJINYECTBEHHOM yueTe (PUTOIUIAHKTOHA MBIl HE PEKOMEHIyeM, TaK Kak IeHTpudyra
HE OCaXIAeT CHHE-3€JIEHbIE BOJOPOCIH, COJEp)KAlllie BaKyOJH, U OpPraHu3Mbl C
MEHBIIIeH MIOTHOCTHIO, YEM BO/IA.

JTukeTupoBanue u puxkcauus npood. Benenue noJieBOro JHeBHUKA

Jns u3ydeHus Bojopociied B KUBOM U (DUKCUPOBAHHOM COCTOSIHUU
coOpaHHBIM MaTepuan naenuid Ha 2 yactd. JKuBoil maTepuan mnomemaiu B
CTEpPWJIbHBIE CTEKJSHHbIE COCyAbl (MPOOMPKHU, KOJIOBI), 3aKPbITbIE BaTHBIMU
npobkamu. [IpoObl TMepUOIUYECKH BBICTABISUINCh HAa CBET IS TOJJIEp>KaHUS
(OTOCHHTETUYECKHUX TTPOLIECCOB U 000TAIICHUS KUCIOPOIOM.

Martepuan ansg ¢dukcanuy MOMEMIAIA B YUCTO BBIMBITYIO U BBICYHICHHYIO
CTEKJISIHHYIO Tmocyay (mpoOupKy, Kosi0y) IUIOTHO 3akKphITy0 NpoOkoi. [IpoOsr
¢ukcupoBanu 4%  HeWTpaiMzoBaHHBIM  QopMmamuHoM, (MoxHO 40 % WM™
dbopmanpaerunoM u pactsopom Jlroross). Xopoiryro COXpaHHOCTb BOJIOPOCTEH U UX
OKpacKy 00eCTieurBacT pacTBOp (popMaabaeTria U XpOMOBBIX KBacIoB (5 mir. 4%-ro
dopmanpaeruma U 10 1. K;SO4*Cry(S0,4)3*24H,0 B 500 M Bogasi). Taxoke
BO3MOXHO MCIOJB30BaHME pacTBopa ioja ¢ moauaoM Kanua. Ero nobGaBisitoT K
npobe B cooTHomieHue 1:5. [lpu npuMeHeHun HOAHBIX (UKCATOPOB B KIETKAX
BOJIOPOCJICH XOPOLIO OOHAPY>KMBAIOTCS KIYTUKH, OKPAIIUBAECTCS CIU3b, UCUE3AIOT
BaKyoJdu y  OOJIBIIMHCTBA  CHUHE-3€JIEHBIX. ['€pMETHYECKH  YyIMaKOBaHHBIE
(UKCUpOBaHHBIC TIPOOBI MOKHO XPaHWUTh B TEMHOM IPOXJIATHOM MECTE B TCUCHHE
JUIUTEJIEHOTO ITPOMEKYTKa BpEMEHH [ 5 ].

CoOpannbie MpoOBI AITUKETUPOBAIA. Ha HUX yKa3pIBaw HOMEpP CTAHIUH, ATy
coopa, BpemMsi U MecTo cOopa, Opyaue JoBa M WHHUIMAIBI cOopiuka. Takue ke
JTAaHHBIC 3aHOCWJIM B TIOJICBOW JTHEBHHK, B KOTOPOM €IIl¢ YKa3bIBaM u3MepeHue pH,
TeMrnepaTypy BOJbl U BO3[yXa, «IBETHOCTh BOJOEMa», MPO3PAYHOCTh BOJbI,
CXeMaTHYEeCKUN PUCYHOK M3Yy4aeMOTO BOJHOTO OOBEKTA, U YKa3aHHbBIC Ha HEM MECTa
cbopa npo0, onucaHue MCCIEeTyeMOro BOAOEMa, €r0 PaCTUTENIBHOCTU U KMBOTHOIO
Mupa W apyrue HaOmogeHus [1]. MectopacnonoxkeHue CTaHIuid oTOopa mIpod
BHIOMpAJIM C  YYETOM  PA3JIUYHBIX Treorpauyeckux, METEOPOJOTHUUECKUX,
HKOJIOTUYECKUX yclioBUi. Mcxonst M3 BO3MOXKHOCTEH MOAXOJAa Ha JABYX O3epax
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(Cesitoe m YepHoe) ObIIIO BEIOPAHO MECTOPACIIONIOKEHUE CTAHIMN oTOOpa mpood, B
CBSI3U C TEM, YTO 3TU BOJOEMbI UMEIOT OOJIOTUCThIE U TONKUE Oepera.

O0paboTka U MOACYET (PUTONMITAHKTOHA

MeTon mpsiMOro MHUKPOCKOIIMPOBAHHUSA SIBIISIETCSA OYEHb TPYJOEMKHUM, HO Ha
CErOJHALIHUMN JIEHb TIOKA €IMHCTBEHHBIM, MO3BOJIAIONIMM TOYHO UJIEHTU(DUIIMPOBATH
BUJIbI, MOJYYUTh HMX pa3MEpHbIE XapakTEPUCTHUKU, MOJICUYUTATh YHUCIEHHOCTh H
ouomaccy. OnpejeneHue KaueCTBEHHOTO cOcCTaBa (DUTOIJIAHKTOHA MPOBOJUIN JI0
BUma (ecau 3TO OBUIO BO3MOXHO) 10 HauOoyiee IUPOKO MPUMEHSIEMBIM
omnpenenuTensM. Kpome TOro, yduThIBaIud HOBBIE JaHHBIE IO TaKCOHOMHUU H
CUCTEMATHKe, MyOJIMKyeMbIe B CIICIIUAILHOM IUTEepaType.

JI1st KonmMuecTBEeHHON 00paboTKH MpoO (PUTOTIIAHKTOHA OOBIYHO HCIIONB3YIOT
Kamephsl «YuuHcKasy, «I opseBay uinu «Haxorra» oosemom 0,01; 0,02 u 0,05 oM’

Jnsi MUKpPOCKOIHMYECKOTO HM3Y4YEHHUs BOJOPOCIEH TOTOBWIIM Mpernaparbl: Ha
OPEIMETHOE CTEKJI0 HAHOCHJIM KaIUTK0 HCCIEAYeMOM KUAKOCTH M HAKpBIBAIH €€
MOKPOBHBIM CTEKJIOM. [Ipu nnuTenbHOM U3y4YeHUHM IMpenapara XUAKOCTh MO
MIOKPOBHBIM CTEKJIOM TIOCTENIEHHO TOJACHIXaeT, U €€ Ao0aBimsiu. B Hamewm
MCCJIEIOBAHUM MUKPOCKOTTMPOBAaHUE MPOObI (PUTOTUIAHKTOHA MPOBOJAMIIN C TTOMOIIBIO
CBETOBOTO  MHKpockona nmnpu  yBenudeHuun 40*0,65 ¢  HUCHOJIIB30BaHHEM
onpenenurenei. Kaxayro mpoOy paccMaTpuBaii M TMOJICUYUTHIBAIA C TMOMOIIBIO
cueTHOM kamepbl HoxoTTa (pa3Mepsl CYETHBIX MOJIOC: IMHA 25 MKM mupuna 250),
oovemom 0,05 mut. I'.B. Ky3bMuH coBeTyeT MPOCYUTHIBATH KAKIYIO MATYIO MOJOCY, a
IIPU BBICOKOM YHCIEHHOCTU Kaxayto aecsatyio [4]. OnpenerieHHME YUCIEHHOCTH
BOJIOPOCJICH JTydllleé MPOBOJUTH B KaMepax pas3HbIXx 00beMOB. Tak, KpymHbIE H
KOJIOHHAJIbHBIE (DOPMBI TUTAHKTOHA MTPOCYUTHIBATH B KaMepax OoJIbIIero pasmepa (He
menee 0,05-0,1 CMS), JUIS OCTAIIbHBIX BHAOB moaxonar Oomee menkue (0,01; 0,02
cM’). 3a CUETHYIO SAMHHIlY CIEAyeT INPHHHMATH KIETKy. MBI IPOCMATPHBAIHA MO 3
MOBTOPHOCTH U3 KaXKJ0U MPOOBHI.

3akioueHue

B wurore xoyercs ckazaTh, 4TO (UTOIUIAHKTOH HUIPaeT BEIYIIYIO pOJib B
BOJI0EMaxX B IMPOLIECCE ACCUMUIISILIMU COJTHEYHOU PHEPTUU U HAKOTUIEHUH €€ B (hopme
OpraHUYeCcKUX COEJAMHEHH B mpouecce (POTOCMHTE3a, UYTO SBIAETCS BaXKHBIM
AJIEMEHTOM BCEH CHCTEMBbI KPYrOBOPOTa KHUCIOpO/ia Ha rianete. Bee Boiciine Gpopmbl
KU3HU B BOJOE€Max HEPa3pbIBHO CBS3aHBI C (PUTOIUIAHKTOHOM, KOTOPBIN SIBIISETCS
MEepBbIM 3BEHOM B 1enu nutaHus. CBOHCTBAa (DUTOTUTAHKTOIICHO30B OMPEICISIOT
COCTOSIHUIO BOJIHBIX dKOCHCTeM. YHCIeHHOCTh, OoMacca, TAKCOHOMUYECKUN COCTaB
U CTPYKTYypa (PUTOTUTAHKTOHA TO3BOJISIFOT C/AEJIaTh BHIBOJIBI O OJIArOTIONYyYHU BOJOEMA
WM €ro KPU3UCHOM COCTOSIHMM, 4YTO MPEIOCTABIAET OTPOMHBIN HHTEpec IS
TUAPOOHOIIOTOB, Aa M OOBIYHBIX TPaXkKIaH, UHTEPECYIOMINXCS OKPYKAIOIUM MUPOM,
MOATOMY aBTOp MPEAINojaraer, 4YTo MaTephall | MPAKTHUYECKUE PEKOMEHJAIUU 10
0TOOPY U HCCIICIOBAHUIO, TIPEJCTABIICHHbIC B JTAHHOW CTaThe, OyAYT TMOJE3HBI IS
MPUOOPETEHUsI CTYJAEHTAMH HAaBBIKOB, CTOJIb HEOOXOJMMBIX [JIsi MOCIEAYIOIIeH
CaMOCTOATENIbHOM paboTe B JTaHHOU cepe TuapoOUoIoruu.
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TROUT GROWING IN THE RECIRCULATION AQUACULTURE SYSTEM
AT THE EXPERIMENTAL BASE OF THE BELORUSSIAN STATE
AGRICULTURAL ACADEMY IN THE TOWN OF GORKI, MOGILEV
REGION
Pogoreltsev E.O., Golovina N.A., Barulin N.V.

Pe3rome: B oannoii cmamve npedcmasiienbl OCHOBHbLE JJIEMEHMbL 3AMKHYMO20
PblO0B80OH020 — UHOYCMPUATLHO2O — KOMNWIeKca — benopycckoill  2ocydapcmeeHHol
CENbCKOXO3AUCMBEHHOU  AKAdeMUul, pacCYumanHo20 HA NPOU3B00CME0 MOI00U
Gopenu maccoti 0o 50 2., a makdice 0COOEHHOCU MEXHOI02UU BbIPALUBAHUSL (hopenu
8 YCMAHOBKE 3AMKHYMO20 8000CHAOINCEHUSI.

Knrwoueesvie cnosa: Ycmanoska 3amkuymozo e6o0ocuaboicenus, Gopeno,
MEXHON02UsL BbIPAUUBAHUSL

Summary: This article is devoted to the basic elements of the recirculating fish
growing industrial complex of the Belorussian State Agricultural Academy being
provided for production of young trout up to 50 g fish weight and features of
technology of growing trout in the installation of closed water supply.

Key words: The installation of closed water supply, trout, technology of
growing

Beenenue

AKBaKyJbTypa B YCTaHOBKax 3aMKHYTOro BojaocHaOxeHus (Y3B) sBisercs
TEXHOJOTMEN [UIsl BbIpalllMBaHUs pPbIO WM JPYrUX BOAHBIX OPraHU3MOB C
NOBTOPHBIM HCIIOJIb30BAaHUEM BOJBI JUIS LI€JIEH MPOU3BOJACTBA. JlaHHAs TEXHOJIOTHUS
OCHOBaHa Ha MPUMEHEHUM MEXaHUYECKUX U OMOJOrMYecKUX (QUIbTPOB U, B
CYUIHOCTH, MOXET HCIONb30BaThCSl IS BBIPAIIMBAHUSA JIIOOBIX OOBEKTOB
AKBaKyJbTypbl. Penupkymanus BOABI MOXKET IPOUCXOAWTb C  Pa3IUYHOMN
MHTEHCUBHOCTBIO, B  3aBUCUMOCTH OT TOIrO, KAaKO€ KOJMYECTBO  BOJBI
PELUPKYJIUPYETCS WIM UCHOJIb3yeTcs MOBTOPHO. C 3KOJIOTMYECKON TOUKH 3pEHUS,
MEHBIIIEe KOJIMYECTBO HCIONb3yeMoil B Y3B Boabl sBisieTcs OIarompusTHBIM,
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MIOCKOJIBKY BO MHOTHMX PErHOHax BOJAa NPEBPATHIACh B OTpaHUYEHHbIA pecypc. B
JaHHOUW pa0oTe MPUBOAUTCS OMBIT BhIpAIIMBaHUS (HOPEM B YCTAHOBKE 3aMKHYTOTO
BOJIOCHAOXEHUsI Ha OJKCIEpUMEHTAIbHOW ©0a3ze benmopycckoit rocynapcTBeHHOM
CEJILCKOXO3SIMCTBEHHOM akajieMuH B T. ['opku MoruieBckoi 00J1.

TexHuveckue cpeacTsa poI0OKOMILIEKCA

Pri6oBoanbI nHAYCcTpUaibHbld kKoMmIieke YO «BI'CXA» pabGoTaeT Ha OCHOBE
V3B, kotopas pa3MmenieHa B 3aKPHITOM MMOMENIEHUH C MCKYCCTBEHHBIM OCBEILICHUEM.
[Tomemenue paszneneHo Ha 3 MOAYJs: MOAYJIh MHKYOAIlMu, MOIYJb TOJIpaIiBaHUS
MOJIOZU 10 5 TpamMM, MOJIYJIb JIJIsl BBIPAIIMBAHKS PHIOOIIOCAIOYHOTO MaTepHaia BECOM
50 =70 rpamm. OH sIBISIETCS HEMOJIHOCUCTEMHBIM X03SMCTBOM Ha OCHOBE Y3B.

B moayne unkyOanuu HaxoguTcs 54 joTka (IepBOro KOPMJIEHHUS) C pa3MepaMu
4000x580x180 MM, 107 mommoHOB At WKpPHI, OAWH OapaOaHHBIA (UIBTP, OIUH
KHCJIOPOJHBIN KOHYC, OJIMH KamelbHbI OWOQUILTP, JBa MOTPYKEHHBIX OMODUILTPA,
OJIHa BO3yXO/JyBKa, TPU Hacoca JJIs MoJadd BOJABI Ha OMO(HMIIBTPHI, JBa Hacoca JJIs
Mo/Ia4y BOJBI K JIOTKaM, OJIMH Hacoc Jsi OapabaHHOro (hUibTpa, OJUH JO3UPYIOIIUN
HACOC IS peryupoBKu PH, TpyOOmpoBoABI /ISl TOJJa4H, BO3BpPATa U OTBEJCHUS BOJIBI.

B 1mexe mnompammBaHusi 10 S5 TrpamMM  yCTaHOBJIEHO: 8§ OacceilHOB is
nopaniMBanus miomaasio 18,8 M2, ongun OapabaHHbI QHIBTP, 8§ KOPMOPA3TATINKOB,
8 maHeney Mmojaun-peryJIupoBKU KUCIOPOAa, OJUH KarnelbHbId O0MopuiIbTp, OMOUIBTP
C KHUIIIIUM CJIOEM, BO3JYyXOJyBKa, MOTIPYXKHOM OMOPUIBTp, JIOTKU JI TMOJAYU B
OacceilHbl, BOJOOTBOASIIMI M CaMOTEUYHBIM TpPyOONpPOBOJ, HACOCHAsl Trpymma JJis
LHUPKYJISIIIUN BOJIbI, KUCTOPOAHBIA TPYOOIPOBO/.

B monyne nns BelpamuBaHus pblOonocagoyHoro Marepuana Becom 50 —70
rpamMm  HaxoauTcs: 40 OacceiiHOB g BBIpAIMBaHUS IIOCAJOYHOTO MaTepHala,
OapabaHHBIN GUITBTP, KUCTOPOJAHBIA PEAKTOP, aBTOMATHIECKUE KOPMYIIIKH, KareIbHbBIN
OonoguIbTp, OMOPUIBTP C KUTSIIIUM CIIOEM, BO3yXOAyBKa, CIIMBHAs TPyOONpPOBOAHAS
cucteMa oT Kaxabix 20 0acceiHOB, HACOCHAs TpyMIa AJisi HUPKYJISIIIUU BOJbI.

[TocTpoeHHbI1 pPHIOONUTOMHUK paccudTaH Ha Mpou3BojacTBO 150 TOHH
prIOonIOCaioyHOr0 Marepuraina Becom a0 50 rpamm.

TexHos0rus BoipamuBaHus popeau

B ppiOokoMIUIEKC OIIIOAOTBOPEHHYIO HKpPY, KOTOpas HaxXOAUTCS HAa CTaguu
rJ1a3Ka, 3aBO3SIT U3 JPYTUX CHEIUATM3UPOBAHHBIX PHIOONMUTOMHUKOB (Dpanius). B
WHKYOAIlMOHHOM II€X€ OCYIIECTBIISICTCS BBIJICPKUBAHUE CBOOOJHBIX 3MOPHOHOB,
Mepexo/i JUYMHOK Ha MUTAHUE MCKYCCTBEHHBIMH KOPMaMH M HUX BBIPAlIUBAHHE 10
cpeaneit HaBecku 0,35 rpamm npu temmneparype ot 4 no 18°C. 3aTeM npou3BoaAUTCS
MepeBO/1 JIMYMHKUA Popenu B LeX MOoJpalluBaHus, TJI€ UX BbIPALIMBAIOT 0 CPEAHEH
HaBeCcKH 5 rpamM npu temreparype ot 14 no 18°C. Ilocne ocymecTBiaseTcs nepeBoa
MOJIOJIA B MOAYJb BblpamuBaHusi 10 50 rpamMm npu temmeparype Bolbl oT 14 mo
18°C. BeripamieHHas MOJIOJb SBISETCS HIHPOKO BOCTPEOOBAHHBIM I1OCATOYHBIM
MaTepuaioM, KOTOPBIM pealn3yercs Kak B pPbIOOBOJHBIE X03siicTBa benmapycu u
Poccun.

KauecTBO BO/ABI MMEET BAKHOE 3HAUEHHUE IPU BhIpAIMBaHUU (HOpENId BCEX
BO3pacToB. Boja He NOKHA OBITH 3arpsA3HEHAa XMMHUYECKUMHU peareHTamH, OBbITh
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MPO3pPAaYHOl U YMEPEHHO >KECTKOW, TO €CTh COAEPKaTh ONPEIEIECHHOE KOJIUYECTBO
coJjiel Maruus 1 kanbius [1].

Temneparypa BOJIbI OAWMH U3  YHUBEPCAJIbHBIX M  ONPEHEISIOIIUX
HKOJOTUYECKUX (PAKTOPOB cpeabl. AMIUIMTYJA, MpPU KOTOPOH JKUBET (Qopenb,
paszMyHa i pa3HeIx ycinoBuit u coctabisgeT ot 0,1 go 30°C. AktuBHOCTH popenu
3aBUCUT OT TE€MIIEpaTyphl BOJIbI KaK MOMKHIOTEPMHOTO opranusma. [lo oTHolIeHHIO
K TeMrieparype (popesb SIBisieTcsi CTEHOTEPMHOM PhIOOH.

OntumaneHas Temmeparypa mais ¢Gopelud 3aBHCHT OT BO3pacta: IMpHu
uHKyOarmu ukpbl 6—12,5°C, nns nuumHOK U ManbkoB 10—14°C, ceroyieTkoB W,
rofoBukoB 14—16°C u TtoBapnoil pwiObl 14—18°C. Iloporoas — oxono 0,1°C,
neranbHas 26°C. Ilpu 18—20°C u Oosee BO3HUKAIOT TPYAHOCTU MOAJIEPKAHUS
ra3oBOTO PEKHUMa, KUCIOPOJia U aKTUBU3UPYIOTCS BO30yIUTENTN OOJIE3HEH.

Conep:xaHue pacTBOPEHHOTO KHUCIOpPOJa B BOJE TECHO YBSI3aHO C €€
temriepatypoil. OnTumanbHbie 3HaueHuss — /—11 mr/m. Uem monoxe peidba, Tem
Oosipllie el TpedyeTcsi pacTBOpeHHOro kuciopoaa. s dopenum maccoit go 50 r
HeooxomuMo 500—600 mr Os,/kr 4y, a 100—200 r — 400—500 mr Oj/kr u.
[ToTpebnenne kucmopoga pamyXHou (openplo mpsSMO  TPOMOPIIHOHATHLHO
TEMIIEpaType BObI U 0OPAaTHO NPONOPLHOHAIBHO €€ Macce.

CopnepkaHrue pacTBOPEHHOTO KHCIOPOJA MOXKET KOJIe0aThCs B IIUPOKUX
npenenax B 3aBUCMMOCTH OT TEMIIEpaTyphl BOJBI U APYTUX yclIoBUUA. ONTUMaIbHBIC
yCIIOBHS AbIXaHUsl y (Openu CO3Jal0TCsl MPHU COAEPNKAHUU KHUCIOPOJAa Ha BTOKE
9—11, u He meHee 5 mr O,/11 — Ha BBITOKE.

®opens peodunbHas W OKCUTEHO(DUIBHAS PbHIOA, JKUBET IPU BBICOKOM
MapIagbHOM JIaBIICHUU — XOTS M30BITOK, @ TAKXKE U HEOCTATOK KHUCIOPOAA MOTYT
BbI3BaTh y Hee 3aboneBanue. Kucnopoa ontumanbabii 9—11 mr/ a1 niam 90—100%
HACBIIICHHUS.

N3BecTHO, 4TO dYeM MoOJokKe (openab, TeM BBIIIE €€ IMOTPEOHOCTh B
pacTBOpeHHOM Kkuciiopoze. [Ipaktuuecku pacxon Boabl B 1 Ji/c, HaChIIIEHHON
KHCJIOPOZIOM, TIO3BOJISIET YBEPEHHO BHIpAImMBaTh 60 Kr/M° ToBapHOH (opemH B ToI.

AxkTuBHas peakiusi cpeasl — pH (Bogopoansiii mokazarens pH) — siBisiercs
MOKa3aTejieM KOHIEHTpPAalluM HMOHOB BOJAOpPOAA B BOJIE U OIpEAEseT: Kucias,
HEWTpalbHAs WIH 1Ieo4Has cpeaa. Onpenensercss SKCIpecc-MeTOI0M Ha TECTOBBIX
nmoyiockax (upmel Sera. B 3aBHCHMOCTH OT M3MEHEHHsI OKpacku ompezensercs pH:
KpPAaCHBIN I[BET — KUCJIas Cpefia, Toay00oBaTO-(HOICTOBBIN — MIEIOYHAs, 3eTICHBIN IIBET
— HeutpanbHas cpepa. lllkana ot 4 ngo 10. HeifrpanbHoe conepxanue pH — 7.
bnaronpusarneie ycnoBusi conepxkanus pH — 6,5-8. Kpurnueckue s comepikanus
dopenu Huxe 6 U BoIIE 8.

JIByokuch yriaepojaa. B Gomnbliield KOHIIEHTpAIMK YTIICKUCIBIN ra3 sSI0BUT IS
pbi0. Y dopenu yxe ripu 30 mr CO,/n HaOI01a€TCS apUTMUS, YTHETEHHOE JIbIXaHHE;
nipu 50—80 mr/ 11 — HapyuieHue paBHoBecusl, mpu 107 mr/i — miaBanue Ha 00Ky [2].

VYraekucnora (auokcus — CO,) WM YIIIEKUCTBIM ra3 B OPUPOJHBIX BOJAX
comepxkutcs: 1) B cBOOOJTHOM COCTOSHUM B BHUJE Tra3a, PaCTBOPEHHOTO B BOJIE —
IBYOKHCH yriepona; 2) B Buge noHoB HCO; — rumpokapGoHAT MOHOB; 3) B BHJE
noroB CO3° kapOOHAT — HOHOB.
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Ammuak, NHj. Umeetcst 2 popmbl aMMuaka — HOHU3UPOBAHHBIM aMMHUAK WIH
aMMOHMH M HEMOHM3UPOBAHHBIA aMMHMaK. OH OKa3bIBa€T TOKCUYECKOE JIEHCTBHE,
KOTOpOE pe3Ko ycuinuBaeTcs npu noseiieHuu pH. Jlonycrumas konuentpauus — 0,1
Mmr/n. JleranbHas koHueHTpauus ammuaka (NH3) mis B3pocioit pagyxkHoit (openu
cocTaBigeT okojo 0,45 mr N/m.

Hutputer (NO;) — MOTryT BBI3BIBaTh OKHCJICHHE BYXBAJICHTHOTO JKeje3a
reMOrJIOOMHa KpPOBH B TPEXBAJIEHTHOE JKEJIE30 METTEMOITIOOMHA — HECIIOCOOHOIO
nepeHocuTh Kuciopoa. KpoBb mpuoOperaeT kopuyHEBbIM mBeT. [[msi mococeBhIX
MOpPOT TOKCUYHOCTU HUTpaTOB Kosiebnercs ot 0,1 no 1 mr/n. Ilpu xopoueit aspauuu
HUTPUTBI OKUCIISIOTCS 10 HUTPATOB.

Hutpatst (NO3) — mpoayKT OKHCIEHHSI HUITPUTOB, SBIISTIOTCS 00Jiee CTOWKUMU
coequHeHUsIMU. CTaHOBATCSA TOKCUYHBIMU NpH KoHLeHTparuu 100—300 mr/m.

Copnep:xaHue enes3a He JTOJKHO IPEBBIIATh | MI/JI M 4acTO B IByXBAJIEHTHOU
dbopMe pacTBOpeHO B apre3uaHckoil Boje. Ilepen momaueid B ppIOOKOMILIEKC BOJA
IPOXOJUT 4Yepe3 CTAaHLUUI0 O00€3XkKelle3MBaHMs, BBIHECEHHYIO 3a  IPEEIIb
pPBIOOKOMITIIEKCA.

BriBoabI

1. PpiGoBoaublii unayctpuaibibiii kommieke YO «bI'CXA» ocymiecTBisier
BbIpALIUBAaHUE paAyXHOW ¢openn ¢ HCIoNb30BaHUEM TexHonoruu Y3B C
notpedienueM cBexeil Boael mMeHee 10 % B cytku. Kommexc paccuutan Ha
npou3BoACTBO 150 T. Mostoau pagykKHOM dopenu cpenHei HaBeckoi 50 rpaMM B TO/I.

2. YmpaBnsemble U KOHTPOJHpyeMble (HaKTOPBI Cpellbl, HEOOXOIUMBIE IS
KOM(OpTHOTO kHu3HeoOecreueHus poIObl, BblpamuBaeMoil B Y3B, mno3BoisOT
BBITIOJIHATh TPOU3BOJCTBEHHBIM IUJIAH WU COCTABUTh TOYHBIM MPOTHO3 CPOKOB
peanu3anuu. OTO OKa3bIBA€T ONaronmpusTHOE BIMSHUE Ha 0OIlee YIpaBieHUE
X035MCTBOM M MOBBIIIAET KOHKYPEHTOCIIOCOOHOCTh MPEANPUITHS Ha PbIHKE TOTOBOM
PBIOHON MPOAYKIMU, B YACTHOCTH, J€(DUIIUTHOTO B HACTOSIIEE BPEMS, TOCA0YHOTO
Marepuaia (openu.
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JOINT CULTIVATION OF VARIOUS FISH SPECIES IN AQUACULTURE
Pronina G.I., Koriagina N.Yu., Petrushin A.B.

Pezwome. B  npedcmaeénennou  pabome  NOKA3AHbL  8O3MOICHOCHIU
NONUKYIbMYPbL U 88edeHUe 000ABOUHbIX pbld 6 pblbosodcmee. llokazanvl HoBvle
MeXHON02UYeCKUe dlIeMeHmbl BblPAWUBAHUS COMA OObIKHOBEHHO20 8 YCIOBUSX
Kapnogulx  pulOOBOOHLIX — Xo3sUcme. A  makxdce npuemvl  XUpypeuueckozo
gmewiamenvcmea — Ofisl  U3GHEUeHUs  NOJOBbIX  NPOOYKMO8  CAMYO8  COMA
00ObIKHOBEHHO20.

Knrwouesvie cnosa: nonuxyiomypa, cmMeuwlanHas nocaoxka, 000asounvie uobl
pbl6, com obwviknosennwiti — Silurus glanis, uckyccmeennoe socnpouszeoocmeo

Summary. In the presented work demonstrates the potential of polycultures
and the introduction of the extension of fish farming. Shown new technological
elements of growing catfish common carp in terms of fish farms. And techniques of
surgical intervention to extract sexual products of males Silurus glanis.

Key words: polyculture, the mixed landing, additional species of fish, Silurus
glanis, artificial reproduction

Jlyis Toro 4toObl HamboJee MOJHO HCHOIb30BaTh €CTECTBEHHYIO KOPMOBYIO
0a3y 1 MOBBICUTH MPOJAYKTUBHOCTH BOJIOEMOB, B TIPAKTHKE PHIOOBOCTBA MPUMEHSIOT
COBMECTHOE BBIPAIIMBAHNE PA3IMYHBIX BUIOB U BO3PACTHBIX TPYIII PHIO.

B 3aBucumoctu OT BO3pacTa W BHUIOBOTO COCTaBa PhIO, BBHIPAIIMBAEMBIX B
OJTHOM M TOM € TpPYyAY, Pa3lIMyaloT: CMEUIaHHYIO0 MOCAAKy — Pa3HOBO3PACTHYIO
MOCaaKy pBHIO OAHOTO BHAA; TOJUKYJIBTYPY — COBMECTHOE BbIpalllBaHHUE
HECKOJIbKMX BHUJOB pbIO, pa3IUYalOMUXCS [0 XapakTepy TMHTAHUS, TOCAAKY
100aBOYHBIX PBI0 — K OCHOBHOMY OOBEKTY BBIpPAIMBAHUS MOACAKUBAIOT 1-2
APYTUX BUIA PHIO;

[Ipu cmemannoii nocaoke BHIpaIMBAIOT PA3HOBO3PACTHBIX PHIO OJTHOTO BUA,
HAIpUMeEp, CETOJIETOK M IBYXJIETOK Kapra. TeopeTuueckn 3TO XOPOIIHii BApUaHT, TaK
KaK CEroJISTKM Kapra MUTAIOTCS B OCHOBHOM 300IUJIAHKTOHOM, a JBYXJIETKH YK€
NEPEeXOAT TMOJHOCTbIO HA MUTAaHUE [OHHBIMU O€CIO3BOHOYHBIMH. OJHAKO Ha
MPAaKTHUKE Pe3ylbTaThl MOJYyYalOTCS HEYJOBJICTBOPHUTENbHBIE. Jled0 B TOM, YTO
KpYIHBIE 0OCOOM BBIJIETSIOT OCOOBIE BEIIECTBA OCIKOBOW MPUPONBI, KOTOPHIC
HA3bIBAIOTCS BUAOCIEHU(UISCKUMHU 3K30METa00JIUTaMU. DTH BEIIECTBA TOPMO3ST
poct Menkux ocobeil. M yem Ooinblie pa3HHMIla B Macce pbi0, TeM CHUIIbHEE
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nposBisieTcs ux faeicTBue. OHU HE ACUCTBYIOT Ha pbIO Apyrux BuaoB. [loaTOMy MBI
HEOMOIy4YaeM MPOAYKIHMIO CEroJIETOK, OHU MOTYT OBITh OCJIA0JI€HHBIMU M IUIOXO
Nepe3MMOBBIBATh, YTO €Ul 0oJIble yCyryoser cuTyanuto. Bor noueMy cMelanHas
MOCaJiKa Pa3HOBO3PACTHBIX PbIO OJJHOTO BUA HE MOXKET OBbITh PEKOMEHJ0BaHA.

[IpeumyiiecTBa HOIUKYbHLYPBI OCHOBBIBAIOTCS HA CIEAYIONINUX MOJIOKEHUSIX:

»  Ilo3BomsieT Gosee MONHO MCIMOJB30BaTh €CTECTBEHHYIO KOPMOBYIO 0a3y
BOJIOEMOB.

> OmgHu BUIBI PBHIO MOTYT MHTATHhCS JKCKPEMEHTAMH JAPYTHX BHJIOB
(Hampumep, Kapm U OeIbIil TOJICTOIOOUK).

> Hekoropple BuIbl pBHIO HE TOJBKO TMOTPEOISIOT KOpMa, HO H
CTUMYJUPYIOT WX pas3BuThe. Hampumep, Oenbiii TOJCTOIOOMK TOTpEOIsieT B
OCHOBHOM KpYITHBIE, CTapble, MAaJONPOIYKTUBHBIC KIETKH (DUTOIUIAHKTOHA.
OmonaxuBasi ~ NOMYJALMIO,  TOJCTOJIOOMKM  CHOCOOCTBYIOT  IOBBIIIEHUIO
IPOAYKTUBHOCTH OJTHOKJIETOYHBIX BOAOPOCICH.

»  Ilpm coBMecTHOM BBIpAIIMBAaHWW HEKOTOPBIX BHJIIOB MPOUCXOIUT
B3aMMHas Menuopauus (yiaydlleHue) cpeapl obutaHus. Tak, B yxXe H3BECTHOM
npuMepe ¢ KaprmoM M OelbIM TOJICTOJIOOMKOM 3a CYeT YBEIWYEHHUS MPOAYKIINU
(UTOMIAaHKTOHA — OCHOBHOTO MPOJIYIIEHTa KUCIOPOAa — YIIYYIIAICs Ta30BbIN PEKUM
BOZ0OEMa. DTO CIOCOOCTBOBANO OoJiee OBICTPOMY POCTY Kapra, KOTOPBI, B CBOIO
ouepenb, B3My4YHBas [IOHHBIE OTJIOKEHHUS, YBEIMYMBAJI KOPMOBYIO 0azy s
TOJICTOJIO0HUKA.

> [Ipu BeIpammBanuu peiObl B TOphOKaphepax Mojcaaka K Kapmy 0enoro
amypa JaeT JONOJHUTEIbHBIA 3PQEKT, 3a CYET TOro, 4To TOP(P MONKET CIIYKUTh
MUIIEH TSI aMmypa.

»  [lonmukynapTypy IPUMEHSIOT B PHIOOBOICTBE TAK)Ke U JJIS MTPO(DUIAKTUKA
WH(DEKIIMOHHBIX U WHBA3MOHHBIX Oosie3Hed. Hampumep, BBeaeHUE B MOJIUKYIBTYPY
YEpHOTO amypa, MUTAIOMIETOCS MPOMEXKYTOUYHBIMU X0351€BAMH HEKOTOPBIX TPEMAaTOd
— OpPIOXOHOTMMHU MOJUTFOCKaMH, CIIOCOOCTBYET O3[I0POBJICHHUIO PHIOOXO031HCTBEHHOTO
BOJIOEMA, CHIDKEHUIO W JHUKBHUIAIMM TPEMATOI030B pbI0. 300IUIaHKTOHO(Aru
(pAmymika, TeNsab M Jp.) YHHYTOXKAIOT LHMKJIONOB — TPOMEXKYTOYHBIX XO35€B
BO30yauTenen (Qumomerpongo3a. Beenennem MommockodaroB MOXKHO JOOUTHCS
JUKBUJAIIMH 0Yara JAUIIOCTOMO3a.

Hmerotcst oTpuniaTeNibHble CTOPOHBI. Bo-TIepBbIX, Mpu OMIMOKaX B COCTaBICHUN
MOJIUKYJBTYPbl WM HENPaBUIBHOM OIPEACICHUH IUIOTHOCTH TOCaIKU BHUIOB
YBEJIMYMBACTCS MUINEBasi KOHKYPEHIIUSI U YMEHbIIIAeTCS TEMIT UX pocTa. Bo-BTOpHIX,
B OTOM Clly4ae MPUXOJUTCS COPTUPOBATH PHIOY MPU OKOHYATEIHHOM OOJIOBE.
OpHako, €ciM BBIPALIMBAIOT BMECTE IMeJardalibHBIX PbIO (CUTOBBIE, O€NbId U
MeCTPhIN TOJICTOJOOMKU) W JOHHBIX (Kapm, Kapach), TO HaAOOHOCTh B COPTUPOBKE
ornanaer. [lpyurHa B TOM, 4TO OOMTaTENW TOJIIM MHpU cOpoce BOJBI U3 Mpyna
BBIXO/SIT B MEPBYIO OYEPE/b, KOI/Ia YPOBEHb NAJAET NPUMEPHO B 2-3 pa3a, 4acTo B
HOYHOE BpeMms. TakuM oOpa3oM, CHadajga BBUIABIMBAIOT PACTUTEIBHOSAIHBIX PbHIO, a
MOTOM YK€ Kapna, kapacs [1, 2,3,4,5,6,7,8,9,10, 11, 12, 13, 14].

BunoBoii cocraB, MJIOTHOCTh IOCAJAKH, BCEISEMBIX pPBIO OMNPEICNAIOT B
3aBHCHUMOCTH OT PHIOOBOJAHOM 30HBI, MECTHOU UXTHO(DAyHbI, CAHUTAPHOTO COCTOSIHUS
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BOJIOEMA, DSIIM300THYECCKONH OOCTAaHOBKM M BO3MOXHOCTEH Xo3siictBa [15].
Pa3paboTtan BapuaHT MOJMKYJIBTYpPBI ISl cpeaHer nojocskl Poccuu, nmpu KOTOpoM B
HKCIIEPUMEHTE MOJY4YEHbl Jy4ylIue pbIOOBOAHBIE PE3YyJIbTaThl: COBMECTHOE
BBIpAIIMBaHUE C TOAPOIIEHHON MoJioAbI0 Kapma (70 Teic. mT./Ta) U 6eoro amypa (5
TBIC.IIIT./TA) TOJAOBUKOB O€JIOr0 TOJCTOJIOOMKA M3 pacdyeTa 2,2 THIC.IIT./Ta.
EctecTBeHHass kopMoBas 0a3a CTHUMYJIUPOBAJIaCh BHECEHHUEM OpPraHUYECKUX M
MUHEPATBHBIX yHoOpenuid. [lokazaHo, YTO TpH Pa3HOBO3PACTHOW MOJIUKYIBTYpPE
MOXHO TMOJy4aTh 2 T/ra OCagOYHOTO Marepuajga XOpolero kadectBa. Macca
IBYXJIETKOB Oenoro Tosicronioouka 200r obecrieunBaeT MOJTyYCHHE TOBAPHON PHIOBI
cebie S00r B pexxuMe TPEXJIETHETO BbIpaniuBanus [16].

Paznuyaror:

- COOCTBEHHO MOJUKYIBTYPY, KOTJIa JIOJH BRIPAITUBAEMBIX PbIO COMTOCTABUMBI,

- HOCAOKY 000a80YHbBIX U008, HATIPUMED, XUIIIHUKOB, KOTOPBIX MOJICAXKUBAIOT
K OCHOBHOMY BHUAY B KonudecTse Bcero 30-100 sk3emruisipoB Ha | ra.

K no6GaBouyHbIM BHJaM pbIO OTHOCAT IIYKY, COMa, CyJaka, Kapacsi, THOpUI0B
Kapna M Kapacs, JHMHS, YEpHOTO amypa W Jnp. JIMUMHKH UIyKH WM CcoMa,
MTOJICAKEHHBIE K JIBYXJIETKaM Kapma, JOCTUraroT K oceHu maccel 250-300r. Ouu He
OPUYMHSIOT Bpeda Kapmy H3-3a HE3HAUYUTEIBHBIX Pa3MEpOB, HO YHHUYTOXKAIOT
MaJIOLEHHYI0 MEJKYI0 COpPHYIO pPBIOY, BEPXOBKY, YKIJIEI, MeCKapeil W ApYyrux,
KOTOpBhIE KOHKYPHPYIOT C KaploMm 3a MHILy B BojoeMe. TeMm caMbIM, MOMHMO
100aBOYHOM TPOJIYKIIUUA XUIIHUKOB, YBEJIMYUBACTCS PHIOONPOTYKTUBHOCTh M TIO
Kapry. 3HA4Y€HHE OTIEIbHBIX BHUJOB PBHIO B TMOJHUKYJIbTYpE IS Pa3IMYHbBIX
KJIMMaTHYECKHUX 30H HEOJMHAKOBO M ONpPEAEIIAETCS, B IEPBYIO OYEPEh, XapaKTEPOM
MUTaHUS U TPEOOBAHUSIMH K TEMIIEPATYPHOMY PEXKHUMY.

CoBMecTHOE BbIpalllMBaHUE C KaprloM JIpYyTUX pbIO B Halllel cTpaHe U 3a
pyOeKoM HCIONIB3YIOT JaBHO. B 105KHBIX palioHaX BEIyIIYIO pOJib UTpaeT Oesblid U
HECTPBI TOJCTONOOWK, Oenblii amyp. B xo3siicTBaXx cpeaHeil MoIoChl B COCTaB
MNOJIMKYJNBTYPbl BBOAST TECTPHIA  TOJCTONOOMK M THOPUA  TOJCTOJOOHMKOB.
Pekomengyercss B KkadecTBe J00aBOYHOM KyJbTYpHl BbIpamiuBaTh Oydaiio,
KaHaJbHOTO COMa M JPYTHUE BUJIBI PBIO.

BripamuBanue coma oObikHOBeHHOTO (Silurus glanis L.) kak mo6aBoyHOTrO
BHUJIa B YNPaBIIEMBIX PHIOOBOIHBIX XO3SMCTBAX SBJISETCS MMEPCHEKTHUBHBIM
HaIpaBJICHUEM aKBaKyJIbTypbl. CoM 00JamaeT BBHICOKOW MIACTUYHOCTBIO U MOXKET
KUTh KaK B MIPECHOM, TaK U B COJIOHOBATOM BOJIE, XOTS MPEANOYUTAET MPETyCTEBOE
MPOCTPAHCTBO, YTO MO3BOJISIET UCTIOIB30BATh €r0 JIJIs 3aphIOJIeHUs TUMaHoB [17].

buonornyeckue XapakTepuCTUKH OOBIKHOBEHHOTO COMa CBUJIETEIBCTBYIOT O
€ro 3HAUUTEIHHON YCTOMYMBOCTH K HEONAronmpusiTHbIM (akTopaMm Cpeabl, YTO
0OyCJIOBJIEHO BBICOKOM KHCJIOPOJHON €MKOCTHIO KPOBU M BHICOKMM YPOBHEM I'amMma-
rJI00yJMHOB B CHIBOPOTKE KpoBU. OH yCTOHYMB K A€PUUUTY KUCIOPOJa B BOJE U
apyrum ctpecc-pakropam [18, 19]. Com oTHOCHTCS K phidaM C BBICOKUM TEMIIOM
pocta. Hanbosiee MHTEHCUBHO OH pacTeT B JUIMHY 0 6-7 JET, 3aTeM IMOCTEIEHHO
npupoct cHmwkaercs [20, 21, 22]. HempuxoTnuB B BBIOOpE MHUIIU, €TO PaIMOH
OTpa)kaeT COCTaB UXTHO(ayHBI BOJOEMA.
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B nurepatype mmerorcs cBeneHus O OMOMENIMOPATUBHON POJM COMa U €ro
CITIOCOOHOCTH TIOTPEOJIATh HEXUBYIO phIOHYIO mumty [23]. DTo 00yciaoBiIeHO
(hbepMEHTaTUBHON CIIOCOOHOCTBIO €ro xkenynaka [24]. dpaHily3ckue yYeHbIC
YCTAaHOBWJIM, YTO COM OOBIKHOBEHHBIM MUTAETCA MCKIIOYUTENIbHO HOubio [25]. B
3MMHEE BpPEMsI COMbI BCEX BO3PACTOB HE MUTAIOTCS, XOPOILIO MEPEHOCAT JIIUTEIBHOE
MOHW)KEHUE Temmeparypbl Bojabl. J[aHHBIA (haKT HCMOIB3YyeTCS B PHIOOBOJIHBIX
XO03sIICTBaX: COBMECTHASI 3MMOBKA COMa C KapIrioM M IPYTUMH MUPHBIMH PHIOaMH.

OO0 3¢ pexTuBHOCTH BHIpAIIMBAHUS COMa OOBIKHOBEHHOTO B MOJHMKYJIBTYpE, B
YAaCTHOCTU C OCETPOM, CBUJCTENILCTBYIOT naHHble, noiayueHHbie D. Ulikowski u np.
[27]. (IlokazaHo, 4TO MPUBECHI TP COBMECTHOM BBIPAIIMBAHUU ATHX PHIO BBILIE, YEM
B MOHOKYJIbTYypE KaKJI0T0 BUJa (oceTp ObICTpee pacTeT B MoiuKyiIbType Ha 0,86% B
neHp, coM — Ha 0,28% B neHb). Ilpu 3TOM, MHTEHCHUBHOE BBIpAIlMBAaHUE COMA U
oceTpa B MOJIMKYJbTYpEe HE BJHMSET Ha MOKa3aTeslib UX BbDKMBaHMS (y coMa OH
coctaBisit 99,5%, y ocerpa — 100% kak B MOHO-, TaK U B MOJIUKYJIBTYPE).

Pa3pabaThIiBalOTCsl TEXHOJOTMUECKUE MPUEMBI JJIsi BhIpallMBaHUs coma [28].
OgHuM W3 y3KHX BOIPOCOB TOJIYYEHHS] TOJIOBBIX TIIPOJYKTOB CaMIlOB COMa
OOBIKHOBEHHOT'O JIJII MHKYOAIIMM UKPHI SBIAETCS W30BITOYHOE OTHAEJIEHHWE MOYU U
nonaaanue €€ B oToupaemyro crepmy. CoriiacHo MHCTPYKLIMHU CO3PEBIIMX CaMIIOB,
OTOOpAHHBIX [IJI1 MCKYCCTBEHHOI'O OCEMEHEHHS HKpBI, CIEIYyeT YyOUBaTh PE3KUM
yIapOM JEPEBAHHON KOJIOTYIIKOM IO 3aThUIKY.

UtoObl COXpaHUTh NMPOU3BOAUTENEH J>KUBBIMHU, PbIO aHECTE3UPYIOT, IENAIOT
pa3pe3 OpIOLIHONW CTEHKH U BBIPE3aI0T KyCOUEK CEMEHHHUKA, KOTOPBIA HCIOIb3YIOT
JUIsl UICKYCCTBEHHOI'O OCEMEHEHUs. 3aTeM paspe3 3amuBatot [29, 30].

Hepenko mocie momoOHBIX MaHUNYJISLIUN MPOUCXOIAT Pa3HOro poja
OCJIO)KHEHUS: BBINIAJICHHE BHYTPEHHUX OPraHoB, HH(UIMpOBaHME paHbl. Mbl
npeajaraéM psJ yCOBEpUICHCTBOBAHUN oOllepallii BO H30€XkaHUE HEraTUBHBIX
nocneacteui [31, 32].

OO0m1as aHecTe3us TBO3IMYHBIM MacyioM B jo3e 0,04mi/1

1. Marnsiit onepatTuBHBIN JOCTYI (pa3pe3)

2. JIBOIHOM 1IOB: Ha OPIOIIMHY U HA KOXKY.

Bo3moskeH BapuaHT 0e3 ornepanuu: nepes Mmoay4YeHUeM MOJ0BBIX MPOAYKTOB Y
caMIIOB coMa OOBIKHOBEHHOIO BO U30€XKaHWE TMOMNaJaHusl MOYU MPOBOJUTH
KaTeTepU3alli0 MOYEBOTO ITy3bIpSl.

3akioueHue

Takum 00pazoMm, COBMECTHOE BbIpalllUBaHUE PbIO B MOJUKYJIBTYpPE, BBEICHUE
100aBOYHBIX BUJOB PBIO MO3BOJISIET OOJIEE MOJIHO UCIIONIBb30BaTh KOPMOBYIO 0a3y Ha
BCEX 3BEHBbSAX IMHUIEBOM LENU M OTKPbIBAE€T IIHUPOKYIO MEPCHEKTUBY JIs
UCCIIEJOBAaHUN B HAIIPaBJICHUU YBEJIWYEHUS! MPOAYKTUBHOCTH PHIOOBOIHBIX MPY/OB.
CoOBepIICHCTBYIOTCSL TEXHOJOTUU pPAa3BEICHUS PBHIO B YCIOBUSAX MOJUKYIBTYPHI.
Hamu npemioxeH psa  yCOBEpIIEHCTBOBAaHMI B  00JAacTH HCKYCCTBEHHOTO
BOCITPOM3BOJCTBA JT00ABOYHOW pBIOBI — cOoMa OOBIKHOBEHHOTO. B wacTHOCTH,
XUPYPrUYECKHE MPUEMBI IO JIAMAPOTOMUU CaMI[OB COMa M HW3BJIEYEHHH YacTH
rOHaJbl: OOINasi aHeCTe3Ws TBO3IWYHBIM MAacliOM, Majblii ONEPATUBHBIN TOCTYII,
JBOMHOM IIOB Ha KOy M OprommHy. [Ipemioxen cnocol kareTepusali MOYEBOTO
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IIy3bIpsA y CaMIOB COMa OOBIKHOBEHHOT'O nepea HNpuKU3HCHHBIM H3BJICUCHHUCM
ITOJIOBBIX ITPOAYKTOB oe3 OIICPATUBHOT'O BMCIIATCIILCTBA.
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NEW INTEGRATION IN AQUACULTURE, "FISH - PLANTS - GRAPE
SNAIL™
Pronina G.l., Koryagina N.Yu., Petrushin A.B.

Pezwome. B Oamnom coobwenuu npugoosimcs pe3yibmamsl 66€0eHUs 8
unmezpayuio ¢ pvlbamu Hoo20 o0bvekma — eunocpaonou yaumxu Helix pomatia,
obnaoarowell paooM YeHHbIX NOMpPeOUmenbCKUX Kauyecmas: OeluKamecHoe Msco U
UKpA, UCNONb3YeMblll 8 KOCMEemoaocuu U gapmayesmuxe cekpem odfceies u m.o.
Jlambvl pvi6060OHLIX NPYO08 UOEATbHO NOOX00AM 0Nl COOEPHCAHUSL MOJLIIOCKA.
Paxoeunvl ynumok ucnonvsyromes 6 kauecmee UCMOUYHUKA Kaabyus 0Jisi pblOOBOOHBIX
npyoos. Hamu cgopmuposano mamounoe cmaodo, noayueHo nsamoe HNOKOJLEHUE
cenexyuu GUHocpaonou yaumxu. IlIpoeedena oyeHKa BUHOSPAOHOU YAUMKU NO
Mopghomempuyeckum u guzuonocuveckum noxazamenam. Onpeoensanacy npo4HOCMy
obonouxku ukpel Ha annapame Ipes, ona cocmasuna 136,3+10,12. Ilpusxcusnenuo
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oviia omobpana ecemonum@pa U nposeden €€ MUKPOCKONUYECKUU — AHANU3.
Hoenmughuyuposarno mpu muna cemoyumos.

Knroueesvie cnoea: sunocpaounas ymumxa Helix pomatia, unmezpuposannvie
mexHono2uu, 0amowvl pplbOBOOHBIX NPYO08, 2eMOIUMPA

Summary. In this report the results of introducing the integration with the
fishes a new object — grape snail Helix pomatia with valuable consumer qualities:
delicious meat and eggs, used in cosmetics and pharmaceuticals, the secret glands,
etc., dam of the fish ponds are ideal for keeping shellfish. Snail shells are used as
calcium source for fish ponds. We have formed a broodstock obtained by the fifth
generation of selection of grape snails. Assessment of grape snails in the
morphometric and physiological indicators. Determined shell strength of eggs in the
warming apparatus, it amounted to 136,3+10,1 g in Vivo were selected and
hemolymph underwent microscopic analysis. Identified three types of hive.

Key words: Helix pomatia, integrated technology, dams fish ponds, hemolymph

BBenenue

WuTerpupoBaHHbIE TEXHOJIOTUU B PHIOOBOACTBE HIMPOKO HCIONB3YIOTCS IS
YBEJIMUEHUS] BBIXOJa TOBApPHOM TMPOAYKIIMM C HAUMEHBIIMMH 3aTpaTaMu. ITO
MHTETPALlMU C BOJIOIUIABAIOIIECH ITULIEH, HYTPUEN, OBLIAMHA, PUCOM U T.J.

B mnactosimee Bpemsi B pBIOOBOACTBE HCIOJIB3YETCS HHTETpaIvs pPbhIObI C
BOJIOIJIABAIONIEN NTUIIEH (YTKAaMHU W TYCAMH), HE SIBIISIIOIIMXCA KOHKYPEHTaMH B
MUTAaHWUW, YHUYTOXKAIONIUX BpPAaroB pbI0. YTKH U TYCH — XOPOIIHUE MEITHOPATOPHI
(moenaroT BOAHYIO PACTUTEIBHOCTD); UX MOMET UCIOJIb3YETCS] B KAYECTBE LIEHHOTO
ynoOpeHus it BojgoeMoB. [Ipu Takoi HHTerpaly yBeJIMUUBAETCSI TOBAPHBIN BBIXOJT
MPOAYKIIMU NTHUIBI 32 CUET YCKOPEHUS pOCTa M YCUJIEHUS BOCIPOU3BOJMTEIBHBIX
CIIOCOOHOCTEH MpH COKpallleHUU pacxoa KopMmos [1, 2, 3].

BreipanuBanue peiObl B HHTErpalldd €  OKOJIOBOJHBIMU  >KMBOTHBIMH
(myTpusiMmu) Haubojee TMpUEeMIIEMO JJId  YCIOBUM  (EepMEpPCKUX  XO3SUCTB.
IIpoBeneHHBIE SKCMEPUMEHTBI U aHAIU3 JIESITEIBHOCTH CYIIECTBYIOIIUX XO3SIMCTB
MOKa3bIBAET IKOHOMHUYECKYIO IEI€CO00Pa3HOCTh TaKOM MHTErpaliy, MO3BOJIAIONICH
noyuuTh: A0 20 1/ra peiosl u peasinzoBaTh A0 1000 wt. HyTpuit [4, 5].

CoBmecTHOE BBIpAlllUBAaHUE PHIOBI W PACTEHUM — arporuIpoOOMOIICHO3bI —
MaJIOOTXOJIHBIN TEXHOJIOTMYECKUI KOMILUIEKC, MPEACTABISIET OOJBIION UHTEPEC IS
MpUycaneOHOT0 XO3SMCTBA, MaJIbIX BOJOEMOB. Ppi0a M KyJIbTUBUPYEMBIE PACTCHUS
UMEIOT CXOJHBIEC MOTPEOHOCTH B IHEPreTUYECKUX M TEIUIOBBIX 3aTparax. [IpoayKTe
a30THOTO oOOMeHa (aMMOHUW U [Ip.) PpbIO MOTYT OBITh MCIOJB30BaHbl MIPU
BBIPAIIMBAHUY OBOILIHBIX U UHBIX KYJIbTYp, B KAUECTBE MUTATEIbHBIX BEUIECTB [6, 7,
8,9, 10, 11, 12].

PaccmartpuBaemasi B TaHHOW CTaThe WHTETPHUPOBAHHAS TEXHOJIOTHS «pblOoa —
pacTeHusi — BUHOTpaJHasl YIUTKay, sIBISETCS HAUMEHee pa3paO0TaHHOM U OTKPHIBAET
IIMPOKYIO MEPCIIEKTUBY JIJIsl TPOBEICHUS HAYUYHBIX UCCIEIOBAHUM.

Bunorpagnas ynurka (Helix pomatia) BeiOpana B KadecTBe OOBEKTa
WHTETpallMA ¢ phi0aMH B TPYAOBOM PBHIOOBOACTBE HW3-3a psAna (DU3MOIOTHIECCKUX
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CBOHMCTB. Bo-miepBBIX, ycioBHEM €€ COACp)KaHUS SBIISCTCS BBICOKAS BIIAXKHOCTD,
obecrieynBaeMasi HaJIMYMEM TMPYAOB; BO-BTOPHIX, IHUTACTCS OHA COPHBIMH
pacTeHHSIMU, OT KOTOPBIX CJIeyeT H30aBJIAThCS Ha OEperoBOil JMHHH; B TPETHUX
yCJIOBUSI OEperoBol JIMHU  SIBISIFOTCS  €CTECTBEHHBIMH  OTPAHUUUTEIIAMH €€
nepenBwkeHusi. Kpome Toro, oTXo/sl nmocie oToopa e€ IEeHHbIX MPOIyKTOB UIYT Ha
yao0peHre MpyaoB U KOPM phioe.

Helix pomatia otHocuTCsS K Kiaccy OpIOXOHOTHX MOJUTIOCKOB. OHa sIBIIsSETCS
IIEHHBIM OOBEKTOM BBIpAIIUBAHUS U3-34:

1. NUTATEJILHOM M JHETUYECKOM I[IEHHOCTH €€ Msica, COJECPKaIlero
KOMIIJIEKC He3aMEHHUMbBIX aMUHOKHUCIIOT U ITPAKTUYECKOe OTCYTCTBHUE Kupa [13];

2. comepkaHusi OMOJIOTMYECKN AaKTUBHBIX BEIIECTB, HCIIOJB3yEMBIX B
dapmanestuke [14];

3. 0JIarOTBOPHOTO JCUCTBUS HA KOXY CEKpeTa CIW3H YJIHUTOK: aJJTAHTOWH
CTUMYJIMPYET pereHepalyuio, MPOTEHHBbI YCIIOKAaWBAIOT W CMSTYalOT; KOJUIareH H
AJIACTUH YKPEIUISIOT KoKy, BUuTaMuHbl A, C, E cTUMYyIUPYIOT CHHTE3 KOJUIareHa u
nporiecc OOHOBJICHUS KOXKH; alib(a-TUAPOKCUKUCIIOTHI SIBISIOTCS SKCHOITMAHTOM.

4, B ominume ot Mopckux oOuTarenedl pakoBUH, HampuMep, YCTPHII,
CYXOIYTHBIC YJIUTKH HE BbI3bIBAIOT MUILEBBIX aJUIEPTUYCCKUX peakiuii [15].
S. B EBporie, noMuMoO MpOU3BOJCTBA CAMHUX YJIUTOK, HAOUpAeT 0OOpPOTHI

IPOU3BOJICTBO HMKPhl BHUHOTPAJHBIX YIUTOK, KaK OTAEIBHOIO JIOPOTOCTOSIIETO
MPOJYKTa, IPU ITOM LIEHBI HAa 3TOT TOBAap, CONOCTABUMBI CO CTOMMOCTBIO LIEH Ha
UKpPY JOCOCEBBIX U OCETPOBBIX PHIO.

B ®I'bHY BHUUP Gonee 15 net mpoBoasTcs paboThl 1Mo (HOPMUPOBAHHIO U
IKCIUTyaTallkd PEMOHTHO-MATOYHOTO CTajga BHHOrpamaHoit ymutku Helix pomatia,
0TpabaThIBACTCS TEXHOJIOTHUS COJIEPKAHUS, BRIPAIIMBAHUS U BOCTIPOM3BOICTBA.

Leab HacTosmel pabOTHI: OIEHKA PE3YJIbTATOB BHIPANIMBAHMS BUHOTPAIHOMN
YIUTKHA B UHTETPAIUU «pbl0a — paCTCHUSI — BUHOTPAJHAS YIIUTKAY.

MarepuaJibl M MeTOAbI HCCJIEI0OBAHUS

OObexTOM WCCIeOBaHMs sBsUIACh BHHOTpamHas ynutka Helix pomatia L.
Marto4Hoe CTago YJIUTKH COJEPXKAJIOCh HA OrPAaHUYEHHOH ONBITHOM TEPPUTOPHUU
miomanpo 11 cotok u Ha namOax npyaoB omnbiTHOM 0a3sl BHUMP. [Ins ouenku
BO3MOXXHOCTEH OIBITHOTO BBHIpPAIIMBAHUS BUHOTPAIHOW YJIWUTKH 1O WHTEHCUBHOMU
TEXHOJIOTUH CO3/1aBaIach INIOTHOCTH nocaaku 159 mrr/m2.

PazMHOXEeHHE M 3UMOBKAa MaTOYHOTO MOTOJIOBbSI MPOBOJUIIUCH B YCJIOBHUAX
HKCTEHCUBHBIX MJIOTHOCTSX MOCAIKHU.

Bospact ompenensiics 1Mo roJoBbIM I0OJOCaM HapacTaHus Ha pakoBuHe [16,
17].

[Tokazarenb BbIXOAA MOJIE3HOM NUIIEBOM MPOAYKIMU BBIYUCISIM B % OT
o0111e#t Macchl ¢ PAKOBUHOM.

Onpenensinack TOJIIHUHA PAKOBUHBI, UYTO OTpa)kaeT KaJIbIIUEBBIH OOMEH.
[Tomumop¢u3m pakoBUHBI (B T.4. 3aKpyuYMBaHUE) M OKpPACKy Teja OLIEHUBAIH
BU3YaJIbHO.

KonxuomeTrpuueckre npu3HaKU ONPEESUIUCh TyTEM NPOMEPOB € MOMOIIBIO
HITaHTeHIHUPKYJIS (puc.1).
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Pucynok 1 - OcHOBHBIE TPOMEPHI PAKOBUHBI BUHOTPAIHOM YIUTKH: A — OONBIION
JUaMeTp pakoBHHBL; B — BeicoTa pakoBHHBIL; C — Masblii JUAMETP PaKOBHHBI

[1110g0BUTOCTE ONIPEAEIISUIN MO KOJIMYECTBY HKPUHOK B KIIAJKE.

[IpoyHocTh 000JI0YKM MKPUHOK OIleHMBaIM Ha ammapate ['pes. M3mepsiaack
Macca rpysa, IIpu KOTOpOM JIONAJIaCh HKPUHKA.

I'emonuMmpy orOupamu mnyTeM NYHKIUMU CepAla Yepe3 CTEHKY PaKOBHUHBI

(puc.2).

Pucynok 2 - Ot6op remonumdsr y Helix pomatia
L.

JuddepenniupoBanrie TeMOIMTOB OCYIIECTBISUIM B HATUBHOM TemosimMmdbe B
kamepe ['opsieBa. Mazku remosm@bl OKpaluBaiy 1o Meroay llanmnenreiima.

®daronuTapHas aKTUBHOCTh I'€MOILMTOB BUHOTPAAHOW YJIUTKH ONpeemsiach
IUTOXUMHUYECKUM MeTOoJ0M ¢ OpomdenonoBbiM cuauM o M.I'. Ilyowmuy [18],
aJanTUpoBaHHBIM i1 Oecrio3BoHouHbIX [.W. Ilponunoit [19]. Omnpenensiioch
cojiep>)kaHre He(EpPMEHTHOTO KAaTMOHHOro Oejika B JM30coMax (haroiuTUPYIOITUX
KJIETOK.

MUKpPOCKOTIMYECKHE HCCIIeIOBAaHUE TeMOIUM(BI BUHOTPAJAHOW  YIUTKH
IIPOBOJIMIIN C MOMOIIBI0 MUKpockoma Optica DM-15.

Pe3synbTarhl uccienoBanuii craTUcTHUeCKu oOpaboransl mpu nomoiu Excel
nakera Microsoft Office ¢ ucnonszoBaunem t-recta, P < 0,05.

Pe3yabTarhl Hcc/IeI0BAHUS U UX 00CYKIeHHe
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Bo BHUUP Ha npotskenune 6onee 15 meT Mbl IPOBOAWM C BUHOTPAIHBIMU
YIUTKAMU CEJICKIIMOHHO-TUIEMEHHYIO padoTy.

W3 ectecTBeHHOW MmomyJsiiiuu BUHOrpagHou ynutku Helix pomatia L. 6bL10
CO3JIaHO KCXOJHOE MAaTOYHOE CTajJo. B mpolecce Celekuu OTOUpaIKCh
CTPECCOYCTOMYUBBIC OCOOU YCTOMYMBBIC K BBICOKMM IUIOTHOCTSIM TOCAAKHU (CBBIIIE
100 mr/™M®), XeHMIMHTY u T.1. B Hacrosimiee BpeMs OKCIUIyaTHPYeTCs 5
CEJICKIIMOHHOE TTOKOJICHHUE.

[TpousBomunack OTpaOOTKAa ONTUMANBHBIX PEKUMOB  COACPKAHUS U
KOPMJICHHS B YCJIOBUSX HHTEHCUBHOM TEXHOJIOTHH.

Jlnst BBIpalMBaHUsS BUHOTPAIHON YIMTKU TpEAjaraeTcss BbIOpAaTh JaMObI
HATyJIbHBIX ¥ BBIPOCTHBIX MPYAOB C €CTECTBEHHBIM OIpaHMYEHUEM BOIOH MPYIIOB C
IByX cropoH. OcTaBmmecss JBE KOPOTKHE CTOPOHBI OTHENATH CETYATHIMU
MePEropoOIKAMH WIIU IEPEBSIHHBIME IUTamMu (puc.3).

Pucynok 3 - YkpbITUa 11 YIUTOK

JInst orpaHUuYEHUs TEPPUTOPUM OOUTAHUS BUHOTPATHOM VYIMTKH MOKHO
HACBINATh «JIOPOXKKI» U3 MOBAPEHHON COJIM Ha JICPEBSIHHBIX MOJICTABKAX, IPUKPHIBAS
OT aTMOC(EPHBIX OCATKOB.

JIns  3amuThl BUHOTPAJHOW YIWTKHA OT IPAMBIX COJIHEYHBIX JIy4ed B
JOMOJHEHUE K OIPAaHUYUTEIbHBIM IIWTaM YCTAaHABIMBAIOTCS HABECHI U YKPBITHA B
BU/JIE JEPEBSHHBIX IIUTOB.

[loBpilIeHHasT BIAXHOCTh aTMocdepbl Ha 3TOM Yy4YacTKe, H3-3a OJM30CTH
NpyaoB, sABIsAETCS KOMGOPTHOW JUis COAEpKAHMS U Pa3BEICHUsS  YJIUTOK
(omTUMaNbHBIC TApaMeTphl BIAXHOCTH He MeHee 75-95%). B kapkue aHH
HEOOXOJAMMO JOTOJHUTENbHOE JOXKIEBAaHUE TEPPUTOPUM (pa3OpbI3TUBAHHE U3
IIUTAHTA WM JIEUKH).

B Hammx wuccrienoBaHMsX MMOYBA OINBITHOTO Y4YacTKa HE ONTUMAalbHA s
YIUTOK: TOp(sHasl, cIa0OKUCIBIA TPYHT, O€AHBIA MUKpOdIeMeHTamMu. B To Bpems
KaK JUIsl YJIUTOK MPEANOYTUTENbHBIM SIBIISIETCS MoYBa OoraTtas u3BecTblo. HecMoTps
Ha 3TO, Pa3MEPHO-BECOBBIE XAPAKTEPUCTUKH, BBIPAIEHHBIX HA 3TOH TEPPUTOPHUU
YIUTOK CPaBHUMBI C JAaHHBIMU IO JPYTUM pPETHOHAM pa3Hbix aBTopoB [20, 21].
Takue mOYBBI peKOMEHIyeTcs O00OoramaTh MHHEPATbHBIMU KOMIIOHEHTaMH (Me,
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W3BECTHSK), OCOOCHHO TPH COACPKAHUW BHHOTPAIHBIX YJIUTOK C BBICOKHMH
IJIOTHOCTSIMU MTOCAOK.

B 3uMHMH nepuoa YIUTKH BIAAAOT B aHA0HMO03, NJIA Yero ¢ HACTyILUICeHHeM
OCEHHHMX XO0JI0JI0OB 3apbIBAKOTCHA B IPYHT Ha ruyouny 10-30 cm, moaTtomy st
3UMOBKHM UM HEO0XOIUMO 00eCneYUuTh He0O0JIbINe YYACTKH ¢ MATKHUM I'PYHTOM.

XopommmM kopmoMm mist Helix pomatia seisercs counas TpaBa gamObl. B
HallleM OINBITE YJIUTKHU JIy4llle BCEro TMoedalu KpamuBy, KJEBEp, OJyBaHYUHK.
J100aBOYHBIM KOPMOM CIIYKWJIM JIUCThSI KaOayKOB, OTypIIOB, KamycThl. B kadecTBe
MOJAKOPMKH MOXHO TaKXe HCIIONb30BaTh Xjie0, TepKylec, MIIeHO, KOMOHUKOPM.
JIucThst BUHOTpA/Ia YAUTKOW HE MOENATUCh, WU MOEJATNCh OY€Hb IJI0XO.

Jlnst  co3maHus  yCTOWYMBOW —TMOMYJISAIAM, BBIpAlIMBaeMOl Ha jamobax,
HEOOXOJAMMBIM YCJIOBHEM SBJISIETCS OJHOPOJHOCTH ocoOeit B Heill. OmgHuMm u3
MIPU3HAKOB OJHOPOJHOCTH TMOIYJISILUY SIBJISIETCS [IBET Y HAMNPABJICHUE 3aKPYUYUBAHUS
pakoBHHbl. PakoBMHBI BcEeX HCCIEQyeMbIX HaMH o0co0eil Obuin  OexkeBo-
KOPUYHEBATOTO I[BETA U 3aKPYUEHBI 1O YaCOBOM CTpesiKe. 3acily’KMBAeT BHUMAaHUS
pa3pabarbiBacMasi BTOpas JUHUS BUHOTPAIHOM YIMTKU - YJIUTKU-aJbOMHOCA IS
JanbHeie rudpuan3anuu.

Bunorpannbie ynuTku siBisitorcs repmadpoauramu (puc. 4).

OpHako TpW CcHapuBaHUM MPOUCXOAUT OOMEH TMOJOBBIMU MPOAYKTAMHU.
Pa3zMHOXeHMe yJIUTOK MPOUCXOAUT BECHOM WM B Hauaje jera [22, 23]. Uepes 1-2
HEJIEJIH TI0CJIe CTIAPUBAHUS YJIUTKHU 3aphIBAIOTCS B 3eMJTIO Ha 3 CAHTUMETPA TITyOUHBI
Y OTKJIaJIbIBAIOT UKpY. Ha pucyHke 5 moka3aHbl pa3Mephl YIUTKU U €€ UKPUHOK.

Pucynox 4 - CnapuBaHue BUHOTPaJHON YIUTKU

Hkpa sBisieTcsl I1EHHBIM JIETUKATECHBIM MPOJYKTOM C OYEHb BBICOKOMN
croumocThio (100-200 eBpo 3a 100 r.). Beixoa MKphl B HalleM cCiydae COCTABHUJI
39,0+4,0 wt. s monydenust 1 kr ukpsl Heooxoaumo 200 mpous3BoAUTENCH.

HNkpa ynutkum xpynHas wmaccort 0,14+0,0lr u guamerpom 6,1+0.4 wmwm.
PesynbTaThl nccnenoBaHus MOKa3aiH, YTO MPOYHOCTh 000JIOYKHA UKPHI BUHOTPATHOM
ymutku 136,3+10,1r (Ha anmapare ['pes) Huke, yem y poi0. [lokazatens siBisieTcs
BOXHBIM [MapaMeTPOM KayecTBa MPOAYKIIMU; TPHU OIEHKE WKPhl YIUTKH
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ucnonp3oBajics BrepBbie. C OAHOM CTOPOHBI, OTHOCUTENIBHO HU3Kas MPOYHOCTh
000JI0YKU UKPBI YIUTKH CBUAETEILCTBYET O OoJbllel ys3BuMocTu. C npyroi

Pucynox 5 - Pa3MHOXXeHNEe BUHOTPAIHOM YIUTKH: a. pa3Mep YIHUTKH; 0. pa3Mepbl
UKPUHOK

CTOPOHBI, 3TO MPUCTIOCOOJIEHNE Ta€T BO3MOKHOCTh SMOPHUOHAM HACHIIIATHCS BJIATOM
gyepe3 000J10YKy MKPUHKHU, Haxonsmencs B mouse. Mkpa peid HaXOAUTCs B BOJE, H
MOBBINICHHAS] TPOYHOCTh €€ OO0O0JIOYKM crmacaeT OT YPEe3MEPHOTO HAIOJHCHUS
WKPUHKHU BOJIOM.

JIJis oleHKH HMMMYHO-(GU3HO0IoOrHueckoro cocrosHus Helix pomatia L. mbr
WCIIOJIb30BaHbl TE€MAaTOJOTHYECKHE W IUTOXMMHYECKHE ITOKA3aTelr TeMOJUMQBI
BUHOTPAJHON YIUTKU. BBUIO yCTaHOBIEHO, YTO KJIETOYHBIA COCTaB TeMOJMM(BI —
reMOIUTHI (pHC. 6) HECTOMKH IN VItro, mosromy ux auddepeHnanbHbIi T0ACYET IS
reMOIMTapHON (QOpPMYJIBI CIEIyeT MPOBOIAWTH HEMOCPEACTBEHHO TOCie OTOOpa
remouMdbl B kamepe ['opsiena.

a 0
Pucynok 6 - 'eMounThl BAHOTPAJHOM YIUTKU: a. B kKamepe ['opsieBa;
0. B mokpareHHbIx no [lanmenreiiMmy Ma3kax

Hamu ompeneneno 3 tuma remonutoB (I'm) ymutkum Helix pomatia L.
AHAJIOTUYHO TEMOIIMTAaM JECATUHOTHX pakooOpasHeix: [ [ — arpanynonuTsl
(pa3mepsl 5-8%x5-8 Mkm), I'ty 11 — momyrpanynonutsl (pasmeps! 11-14x14-17 Mkm) u
I'm 1T — rparynonutsl (pasmepnl 18-19%19-21 mxwm). HaiinenHoe psjgomM aBTOPOB
cootHomeHre remoruToB I u remorutoB II kak 90% u 10% [24] BO3MOKHO CBSI3aHO
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C HE OJMHAKOBBIM IO CKOPOCTH DPa3pylICHHEM OSTUX THUIOB KJIETOK BO BHEIIHEH
cpene.

O UMTOXMMHUYECKUX CBOWCTBAX TEeMOTUMQBI YIUTKH MBI CYIWIH TIO
COJIEp)KaHUI0 HEe(PEPMEHTHOrO KATHOHHOTO Oelka B JIM30COMaX JTHUX KIETOK B
peakiuu ¢ OpoMQeHOJOBbIM CUHUM (pHC. 7), BCE THUIBI T€MOIIUTOB BUHOTPATHOMN
YIUTKH 00JaJal0T CIOCOOHOCTRIO K daromuTtody. UTo cormacyercs ¢ JaHHBIMH
APYTUX WCCIEA0BATEICH JTUIIIb OTYACTH.

Pucynok 7 - 'emonuThl BUHOTPAAHOW YIIUTKH IIPU ONPENCICHUN
CIIK (B peakiiuu ¢ OpoM(pEHOIOBBIM CUHHUM )

Tak, A.A. IlpucHblii u ap. [24] in Vitro ¢ ucnosp30BaHUEM KYJIBTYPhI KICTOK
Saccharomyces cerevisiae BeIABHIIM, YTO HanOOJIiee aKTUBHO B Mporiecce Garomurosa
YYacTBYIOT KJIETKM Tuma [, B To BpeMms Kak remouuthl Tuma Il Gosbiiel dacTbio
y4acTBOBAJIM B MpoIleccax aare3uu KIETOK Saccharomyces cerevisiae Ha cBoeit
MTOBEPXHOCTH.

B mporiecce BbIipanyBaHusi OLIEHUBAINCH TOBAPHBIE KAue€CTBA BbIPAIIMBAEMBIX
YIUTOK, B T.4. Macca, pa3Mepbl, BBIX0/ TOBApHOU NMpoAyKiuu (Tad. 1).

Onpenensau TOJNIIMHY PAaKOBUHBI: YE€M TOHBIIE pPAKOBUHA, TEM OOJIbIIE
MIPUPOCT MBIIIEUHON MACCHI (X031 CTBEHHO-TIOJIC3HBIN TTPU3HAK).

Brixon ToBapHOW HpOAyKUMU (BBICOKOOEIKOBOE MSICO) YJIUTKHU COCTaBIISET
okono 20% ot oOmel Macchl YJIUTKA C PaKOBUHOW. Bpixom Msica HEOOJBIIOH,
OJIHaKO, y OECIO3BOHOYHBIX B CBS3M C OCOOCHHOCTSIMH WX CTPOCHHUs (HaIm4due
XUTUHOBOTO TOKPOBA) CPAaBHUM C BBIXOJIOM JIPYTOW IIEHHON MPOAYKIUU — MSICOM
PaKoB, ITOJIy4a€MOM B PaKOBOJCTBE [25].

Tabmuua 1 - PasmepHo-BecoBbIe MoKa3aTenu BUHOTpaaHoi ynutku Helix pomatia

[TokazaTenu 3HavYeHNE Koaddumnuent
BapuabenpHOCTH CV;
Macca ynuTtku, r 21,78+0,57 13,2
Macca pakOBUHBI, T 4,47+0,52 28,6
ITpomep pakoBUHBEI A, MM 34,97+0,57 8,2
[Tpomep pakoBunBI B, MM 38,98+0,43 5,5
ITpomep pakoBunbl C, MM 29,0+0,43 7,4
TonmmHaa paKkOBUHBI, MM 1,0+0,09 48,7
Brixon ToBapHO# npoaykuuu %o 19,6+1,0 13,0

[Tocne monmyueHuss ¥ nepepabOTKM OCHOBHOM MPOIYKIMU Msica MOJUIIOCKA -
OTXOJ/Ibl — OCTaBIIMECS BHYTPEHHUE OpPraHbl UCIOJIb30BATH ISl KOPMJIEHUS PbIO, a
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PAKOBHHBI JUIsSl YJIY4YIIEHUS TUAPOXMMHYECKOTO PEXKHMMA BOJOEMA: KaK HMCTOYHHMK
KaJlbllMs B KAUeCTBE YOOPEHUI U JETOKCUKALIMU MOYBBI U PHIOOBOAHBIX MPYIOB.

JomecTuipoBaHHasi HAMU BUHOTPaJHas YJIWUTKA, MHTPOAYLHUPOBAHA B PN
dbepMepckux pbHIOOBOJHBIX XO3SHMCTB, B YacTHOCTU B arpodupmy «KimmmoBckoe»
Uysamnickoii Pecriy6iuku.

BbIBOABI

[IpoBeneHHas MHOTOJIETHSISI paboTa MoKasaja, 4To BUHOrpajaHas yiautka Helix
pomatia L. ycmemHo mpolnia MepBbie 3Tambl JOMECTHKAIMM, B TOM YHCJIC B
YCIIOBUSIX WHTEHCUBHOW TexHOJIOTMH. B pesynbrare oTbopa CTPECCOyCTOMYUBBIX
YJIIMUTOK, COBEPIIEHCTBOBAHMS TEXHOJOTUH KOPMJIEHHS M COJAEPXKAHUS CHU3UICS
orxox ymuTok ¢ 30 go 5%. B Hacrosmee BpeMs CO34aHO 5-€ IOKOJICHHE.
CdopmrpoBaHO PEMOHTHO-MAaTOYHOE CTAJ[0 BUHOTPAJAHOMN YIUTKH.

CopmepxaHue YIMTOK BOJM3M TPYyNOB HE TpeOyeT JOMOJHUTEIBHOIO
YBJIQXKHEHUS, YTO OYEHb BaXXHO MpPHU OOJBIIMX MPOU3BOJCTBEHHBIX OOBEMax
BbIpalllUBaHUs. 3a CYET HaJIu4yusg OeperoBOM JMHUM 3HAUYUTEIbHO CHUXKAIOTCA
3aTpaThl Ha CTPOMTENBCTBO OrPaXACHMUS ydacTKa pa3BEICHHS U BbIPALIMBAHUA
BUHOTPAJIHBIX YJIHUTOK.

OTtpabGoTaHbl MpPUEMBI MPUKU3HEHHOTO OTOOpa TeMOJUM(BI, C MOMOIIbIO
MUKPOCKOIIUYECKOTO aHAJIM3a OIpPEAENIeHbl T€MOLMTHI, U MPOBOJATCSA JajbHEHIINE
UCCJIEIOBAHMS 10 OLEHKE HMMMYHO-()U3UOJOTUYECKUX CBOMCTB BHHOTPATHOM
YIIUTKH.

OkoHoMuYecKuil d3PGEKT OT MHTErpallK pa3BEJCHUsI PHIObI C BUHOTPATHOM
YJIUTKON oueBUJEeH. BripamuBanue ynuTok Ha qam0ax pblOOBOIHBIX MPYAOB HU3KO
3aTpaTHOE MEPOIpUATHE. BBIXOX IMOJE3HOr0 NPOAYKTa OT MacChl BCEH YIUTKH
BMecTe ¢ pakoBuHOU coctaBisieT 20%; BHyTpeHHHe opraHbl (okono 40%) -
KayeCTBEHHBI BBICOKOOENIKOBBI KOpM i pblO. PakoBuHbl 1€1€CO000pa3HO
WCIIOJIb30BaTh ISl OYMILEHUS PHIOOBOJHBIX MPYAOB M OOOTAIIEHUS MX KaJIbI[UEM.
CTOMMOCTh BUHOTPAJAHOW YJIWUTKH JOCTATOYHO BBICOKAs: B TOPrOBBIX CETAX T.
MockBsl B HacTosiiee BpeMs oHa coctaiseT 1010 py0./kr. A WKpa BHUHOTPATHOU
ynutku ouenusaercs B 100-200 espo 3a 100 r.
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MHPOBOM OIBIT CO3JIAHUSI UHTETPUPOBAHHBIX CUCTEM B
AKBAKYJIBTYPE
Casuosa 5.C., Huxudopos A.H.

Dedepanvroe 20cyoapcmeeHHoe A8MOHOMHOE 00PA308aMeENIbHOE YUpPedHcOeHUe
svicute2o 0opazosanus Mockosckuil 20cy0apCcmeeH bl UHCIUMYM MeHCOVHAPOOHbIX
omHuowenuil (ynusepcumem) Munucmepcmea unocmpanuwix oen Poccutickoti
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WORLD EXPERIENCE OF CREATION OF INTEGRATED SYSTEMS IN
AQUACULTURE
Savtsova Y.S., Nikiforov A.l.

Peztome. B cmamve packpvleaemcs CywHOCMb NOHAMUA UHMEZPUPOBAHHbBIE
cucmemvl 6 akeaxynremype. Ilpeocmasnen 00630p ucmopuyeckux ceeoenuti no
OpeBHUM  UHMESPUPOBAHHbIM — azpocucmemam. H3yuenol u npoaHatusuposambvl
COBpEeMEeHHble  8APUAHMbL  UHMESPUPOBAHHBIX  MEXHONO02Utl 8  AaKBAK)JIbmype.
Paccmompenvr akmyanvnvie eonpocvt nepmaxyibmypvl U aK8ANOHUKU, A MAKICE
PONIb  KOHKPEMHbIX U008 PACMEHUU U  HCUBOMHBIX 8 (DYHKYUOHUPOBAHUU
UHMESPUPOBAHHBIX AKBACUCMEM.

Knrwouesvie cnoea: axeaxyibmypa, uHmMecpupoBaHHvle CUCMEMbl, YUHAMNDL,
pucosvie yeku, NOIUKYIbmypa, Nepmaxyibmypd, akeanoHuka

Summary. The article is devoted to the concept of integrated systems in
aquaculture. It presents an overview of historical information on the ancient
integrated agricultural systems and analyzes the contemporary versions of integrated
technologies. The article studies the topical issues of permaculture and aquaponics
as well as the role of water plants and animals in the functioning of integrated
aquatic systems.
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HNHTerpupoBaHHbIE TEXHOJOTMHU - OTO B3aUMOCBSI3aHHBIE COBOKYIHOCTH
OTJIETIbHBIX TEXHOJOTUH, TO €CThb OOBEJMHEHHE yacTed Kakod - JHOO CHUCTEMBI C
pPa3BUTHIMU WH(OPMAIMOHHBIMUA B3aUMOJICUCTBUAMU MEX1y HUMU. CyllIecTBYIOT
MHTETPUPOBAHHBIE TEXHOJOTMM B MPOMBIIUIEHHOCTH, OOpa30BaHUU, HayKe.
CoBpeMeHHas TEHACHIMS K O0OBEAMHEHHUIO U Koomepanuu oueBuaHa. OHa sSBISETCS
3aKOHOMEPHBIM MPAKTUYECKUM BBIPAKEHUEM HJAEH TOTO, YTO B YCIOBHUSIX Pa3BUTHS
COBPEMEHHOTO MUpPa HEOOXOIMMBI HMHTETPUPOBAHHBIC 3HAHUS, KOMIUICKCHBIC YMEHUS
Y HaBBIKH, a TJIABHOE — TEXHOJIOTMH, CO3/AIOIINE MPEANOChUIKN ISl Mporpecca B
pa3HbIX cepax OOMIECTBEHHOM KU3HHU. B 3TOH CBSA3M IpEACTaBIsAeTCS aKTyaabHBIM
M3YyYE€HHE MUPOBOTO OIBITA CO3/IaHUSI UHTETPUPOBAHHBIX CUCTEM MPUMEHUTEIBHO K
aKBaKyJbTYypE.

B unenom, cToUT OTMETUTH, 4YTO [aHHAs TEMAaTHKAa HE CTOJb ILIUPOKO
NpEACTaBICHA B OTEYECTBEHHOW CHEIMaIbHOM JnUTEparype. Tem He MeHee, psaf
aBTOPOB MOJAPOOHO paccMaTpUBAET BOMPOCHI MPUMEHEHUSI HMHTETPUPOBAHHBIX
TEXHOJIOTMM B cdepe arponpoMBIIIJIEHHOTO NPOU3BOJACTBA. Tak, B CTaThe
«/Mcnonp30BaHue pecypcocOeperaroimux TEXHOJOTUH B PbIOOXO3SHCTBEHHBIX
Bonoémax» M.IO. KupeeBa onpenensieT HHTErpUPOBAHHBIE CUCTEMBI B AaKBaKYJIbTYPE
KaK BOJIOEMbI, KOMIUIEKCHO HCIOJb3yEeMbI€ [JI PA3JIMYHbIX I1EJIed - TIOJIMB,
BBIpAIIUBAHUE KYJIbTYpP, PBHIOOBOICTBO, TO3BOJISIONIEE MUHUMHU3HPOBATH 3aTPATHI
3eMEJIbHBIX IUJIOMIAJe M pacxo]i MPECHOM BOJbI HAa MOJYUYEHUE aA2PONpOOYKYUU.
ABTOp JenaeT BBIBOJA, UYTO NOJU(DYHKIIMOHAIEHOE BBIpAlIMBAHUE PBIOBI Ha
Pa3JIMYHBIX BOJAOEMAaxX MO3BOJISIET PAlIMOHAIBHO KCIOIB30BaTh BOJHBIE U 3€MEIIbHbIC
pecypchl IpHU OAHOBPEMEHHOM IMOJIYYEHUH 3KOJIOTMYECKH YUCTOM MPOIYKUHUH. [3]

B pabote «Pa3BuTHe akBaKyJbTypbl KaK BaXKHEHIee HampaBlieHHE PhIOHOTO
xo3siicTBay E.b AkuUMOB oOcCBemiaeT BOINPOCHI AKOHOMHUYECKOH A(HPEeKTUBHOCTH
pPa3BUTHS AKBAKyJbTypbl M PAcCMaTpUBAET MEPONPHUATHS N0 €€ YCKOPEHHOMY
Pa3BUTHIO, a TaKXKe AanbHeWme nepcnekTussl. [1] On orMmeuaet, uto «KoHuenmus
pa3BUTUsI peIOHOTO X03sicTBa Ha niepuoA 10 2020 roma» (ot 21 urons 2008 roga Ne
1057-P), onobpennas IlpaButensctBoM Poccuiickoit denepanuu, nmpeaycMaTpuBaeT
POCT BBINIyCKa MPOAYKIMHU akBakyIbTyphl B 2020 roay no 410 Teic. T, B TOM 4YHCIIE
MOpcKO# akBakynbTypbl — 70 100 Thic. T. EE OCHOBHBIMH HaIpaBICHUSIMU Ha
JAHHOM 3Tame SBIISIIOTCS pealu3alusi MEpONpUsiITUN, HAIpaBICHHBIX HA CHSTHE
MHDPACTPYKTYPHBIX OTPAHWYEHUN YCKOPEHHOTO Pa3BHUTHs PHIOHOTO XO3SMCTBA, a
TaK)Xe CO3J]aHUE TEXHOJIOTHYECKUX 3aJIeJI0OB, 00CCTICUMBAIONINX CUCTEMHBIN MEPEBO/T
PHIOOXO3SMCTBEHHOTO KOMIUIEKCA B PEXUM HHHOBAIIMOHHOTO PAa3BUTHS, CO3IAHUE
HOBBIX TEXHOJIOTHM JOOBIMM BOJHBIX OHOpecypcoB. B paHre HWHHOBAIIMOHHBIX
TEXHOJIOTHI MOTYT OBITh pacCMaTPUBAEMbl Pa3IMYHbIC BAPUAHTHI HHTETPUPOBAHHBIX
CUCTEM B aKBaKyJbTYypE.

Henb3s HE OTMETUTH, YTO, B LIEJIOM, UJIEU PA3BUTUSI HHTETPUPOBAHHBIX CUCTEM
B cpepe arponpOMBIIIIEHHOTO MPOU3BOJICTBA BIIOJIHE COOTBETCTBYIOT COBPEMEHHBIM
OPEACTABICHUSM O TaKUMX BUIAX M PE3yJbTaTax XO3AMCTBEHHOWU [ESITEIbHOCTH,
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KOTOpBIE CIOCOOCTBYIOT MOBBIMICHUIO 3(PPEKTUBHOCTH UCIOIB30BAHUSI PECYPCOB H
IPOU3BOJICTBA B 1IE€JIOM, IIPU ATOM CYILIECTBEHHO CHUXasi PUCKH ISl OKPYKArOIIeH
cpenbl. B ocHOBe ATMX MNpeAcTaBieHUM JeKaT padOThl psiia KPYIHBIX 3KOJIOTOB
npouuioro Beka - Tak, I'oBapa T. Onym B pabote «Heprusi, SKOJIOTUsl, IKOHOMHUKA
nenaer akueHT Ha «lIpuHuMIEe MakcUMalbHOW MOIIHOCTHY». OH JOKa3bIBaET, UYTO
OPUPOAHBIE CUCTEMBI CTPEMSITCS K MAaKCUMU3AIMKU SHEPTUU BO BCEH cUCTeMeE. DTa U
IpYrue €ro HJeu BO MHOTOM JIErJIW B OCHOBY KOMIUIEKCAa 0a30BbIX MPHUHIIMIIOB
COBPEMEHHOU «3€JIEHON SKOHOMUKWY. [6].

WNuTerpupoBaHHOE  TPOM3BOJCTBO OTHOCUTCS K  CTAaOMIBHOW  CHUCTEME
CEJICKOTO XO3SIMCTBA, 0A3UPYIOMIEHCS Ha YPABHOBEIICHHBIX MUTATEIBHBIX ITUKIAX H
0JIarOCOCTOSTHUM BCEX KOMITOHEHTOB TMOACPKUBAEMONU JKOCUCTEMBI. [lpm »TOM
OMOJIOTUYECKHE, TEXHUIECKUE U XUMHUYECKUE METOIbI BO3JIEHCTBUS HACTPOCHBI TaK,
9TOOBI COOTBETCTBOBATH COIMAIBHBIM TPEOOBAHMSIM, TPEOOBAHUSIM  3AIUTHI
OKpyXarolme  cpeabl M JOXOAHOCTH  TIpous3BojacTBa.  Mcmosnb3oBaHue
UHTETPUPOBAHHBIX CHUCTEM, MPUMEHSIEMBIX B aKBaKyJbType, - HalpaBJICHHUE
CPaBHUTEIBHO MOJOJIOE, XOTS camMa akKBaKyJbTypa, Kak IieJIeHalpaBIeHHOE
UCIOJIb30BAaHUE BOJOEMOB ISl TOJYYEHHUs MOJE3HOM OMOJOTHYECKOW MPOIYyKIUU
(pp10, MOJUTIOCKOB, PaKOOOpa3HbIX, BOJOPOCIEH W JAPYTUX OPraHU3MOB) IyTEM
MCKYCCTBEHHOT'O Pa3MHOXEHUS U KOPMIICHUSI, UMEET JPEBHUE Tpaauluu. [2]

Tak, kuTaliCKue KpeCThsIHE 3aHUMAIOTCS pa3Be/ieHHeM Kapria yxe 6osee 4000
net. Okouio 3,5 ThIC. JIET Ha3a/1 Ha MPUIMBHBIX y4acTKaX MOPCKOro oepera B SnoHuu
Ha4yaJM BBIPANUBATH YCTPHUIl. ECTh JaHHBIE O BBIPANIMBAHUU YCTPHUI] W PHIOBI
caakoBeiMH MeTonamu B [[peBHeu | 'penun, Pume u Erunre. B comoHOBaTOBOAHBIX
npyaax KOro-Boctounoit A3uu u3naBHa BeipamuBaiu kperetok. 4000 net Hazan mno
Oeperam benoro Mopsi, OXOTHUKHA W COOMpPATENId HEOJIUTA BHIKJIAJABIBAIA U3 KaMHEH
CJIOXHBIE JAaOMPUHTHI - CYIIECTBYET THWIIOTE3a, YTO OSTO OBUIM TPUMHTHBHBIC
JIOBYIIKHU-CAAKU JIsi phIObL. [8] JloKyMeHTanbHO 3a(UKCHUPOBAHO COOPYKEHHE
KaMEHHbIX CcajkoB MoHaxaMu CoJIOBEKOTO MOHAcCThIps. MHOrMe JApeBHHE
UBUIM3AIMKA OCTPOBOB HOKHOTrO MOps yMeNu U3BJIEKATh MOJIb3Y U3 SKCTEHCUBHBIX,
HO XOpOILO MPOJAYMAHHBIX PbIOO3arpaauTesneii, KOTOpble MOMOTald B pa3BeICHUU
psiia BOJIHBIX OPraHuW3MOB, pbIObI, Bojopocieil. Tak, BO BpeMsi MPUIMBOB-OTIMBOB
MOSIBIISIIIACH BO3MOKHOCTh OBICTPOTO HAMOJIHEHUS U JIETKOTO OCYIICHHS MPYJOB.
NHTepecHo, 4YTO JMHUM KaMHEW WIM IUIETEHBIX OrPaKIEHUH — BJIEMEHTOB
MCKYCCTBEHHBIX MOPCKUX PHU(OB, W3AaBHA HCIOIB3YIOTCA B 3amagHou Mprnanmuu.
VYcraHoBIEHHBIE HA MEJIKOBOABE, OHHU TMpeAHAa3HA4YeHbl sl "yiaaBiuBaHUs"
BOJIOPOCIICH ¥ (YHKIIMOHUPYIOT KaK CBOCOOpa3HbIE MIPY/IbI IS Pa3BEACHHUS MOPCKOM
pPacTUTENIBHOCTH. [4]

AKBaKyJbTypa, UCHOJIb3YIOIIAs OMbIT MHOTHX HApOJOB U MOKOJEHUM, SABISET
co0oli yHUKambHYI0 0a3y i (QYyHKIIMOHUPOBAHHUS HWHTETPUPOBAHHBIX CHUCTEM,
KOTOpbI€ MPEJCTABISIOT COBPEMEHHBIM 3Tam pa3BUTUS MHUPOBOrO  BOJHOTO
xo03siicTBa. OAHUMU U3 CaMbIX U3BECTHBIX MPOTOTUIIOB MHTETPUPOBAHHBIX CUCTEM B
aKBaKyJbType, UCTOPUS KOTOPBIX HACUUTHIBAET OOJiee JBYX THICAY JIET, SIBISIOTCS
pPUCOBBIE UYEKH, COYETAIONIME BBIPAIIMBAHME pA3HBIX COPTOB pHUCAa U PHIOHIL.
[IpeumyiiecTBO Takoil CHUCTEMbl B TOM, 4YTO OOBOJHEHHBIE TEPPUTOPHUHU
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MIPEIOCTABIISIOT BOAHBIM KUBOTHBIM y/I00HOE MpucTaHuiie. PrIObI, B CBOIO OYepe/p,
YHUUTOXAIOT BPEAUTENICH, YCTPOUBIIUXCS Ha PUCOBBIX CTEOJIAX; PBHIXJSAT IMOYBY,
pa3pbiBasi HENPEPHIBHYIO CETh MULEIUS U YHUUTOXkasi KOPHEBYIO THUJIb, BBI3BAHHYIO
rpubkamu Thanatephorus cucumeris. OHM TakKe BBICIAIOT BOJIOPOCIH -
KOHKYPEHTOB pHca 3a MUHEPAJIbHBIE PECYPCHI.

B nactosiiiee Bpemsi moo0HbIE azpoyeHo3bl B OCHOBHOM (PYHKIIMOHUPYIOT B
MenKux (epmepckux xossiicTBax. PpiOe mpenocTaBisiorcs OoraThle  TUIIEH
BOJIOEMBI, & PACTCHUSIM OTKPBIBAETCS TOTIOIHUTEIBHBIN PECYPC a30THBIX YA0OpEHUH.
depMepbl CHUMAIOT HE TOJIBKO YpOXKal prca WM MHOM BO3/EIbIBAEMON KYJIbTYPHI,
HO BBUJIABIMBAIOT CYIIECTBEHHYI0 YacTh MPOAYKIMHA DPBIOBI W BOJOILIABAIOIICH
nTuilbl. B UTOTEe KpecThsHE MMEIOT CO CBOMX TOJIEH MOIMOJHUTEIBHYIO OEIKOBYIO
ULy, Tpu 3ToM 3(GGEKTUBHO UCIONB3Ys BOJHBIE pecypchl. Komuter BecemupHoro
Haciaenuss IOHECKO Bkmroumn B cnucok BceeMHpHOro KyJbTypHOIO Hacieaus
PucoBsie Teppacel XyHx3-XaHH, HaxXoAsMMUeCs B NpoBUHIMKA KOHBHAHBD U MMEIOLIUE
Bo3pact Oosee 1300 net. IlpokuBarouii 37ech HapoOJ XaHW pa3paboTan CIOXKHYIO
CUCTEMY KAaHAJIOB, 0OECIEUYMBAIOIIMX MOCTYIJIEHWE BOJbI K TeppacaMm. XaHU TaKkxKe
CO3[IaJii KOMIUJIEKCHYK) CUCTEMY BEIEHHUS XO3fAKCTBA, BKIIOYAIOLIYI) pPA3BEICHUE
OyHBOJIOB U JPYrOoro KPymHOTO poraToro cKOTa, yToK, pblObl U yTPpsl U BhIpAlllUBaHUE
KPacHOTO pUca — OCHOBHOMW 3€PHOBOM KYJIBTYpBI 3TOTO peruoHa. [7, 10]

He MeHee u3BEeCTHBIM NMpUMEp MPEACTABISIOT COOOW UYMHAMIIBI — JPEBHUE
arpoCHUCTEMbI AlTEKOB. DTO Y3KUE NPSIMOYTOJbHBIE TOJIOCKM 3€MJIM, Ha KOTOPBIX
dhepMephl cTpori cede 1oMa U3 TpocTHHKA. CaMble MaJeHbKUE YIaCTKH OBLIM BCETO
1,5 Ha 15 MeTpoB, HO 4acTO pa3Mepbl OCTPOBKOB cocTaBisian 10 100 M B anuny u 10
M B mmpuRy. [Iprno3epHsie ropoaa aurekoB, Takue Kak TeHoututiad u llounmunbko
(1a o3epe Teckoko), ObUIH OKPYKEHBI MOJJOOHBIMH CaJIlaMHM, BBIPAIIICHHBIMH HAa MECTE
TpaHC(HOPMHUPOBAHHBIX 00JOT. DTH cajbl CHAOXKaau TOPOJ IBETAMU U CBEKHMHU
OBOIIAMH, A TAK)KE€ HEKOTOPBIM KOJIMYECTBOM Mawmca. [IoCKoJbKy BpeMsi BbIceBa
KaXKJOTO pacTeHusi ObLJIO CTPOro OMNpPEIENeHO (CTPYUKOBBIM Mepel] — B CEHTAOpe,
TOMaThl — B OKTSI0pe, ThIKBa — B (peBpajie), Ha YMHAMIMAaX BEIUCh PabOThl KPYTIIbIi
roa. Ecnu moyBa HaumMHaia UCTOIATHCS, €€ BOCCTAHABIMBAIM C MOMOIIBIK CBEXKETO
uia co aHa ozepa. [Ipu gomKHOM yXo/ie 0JHa YMHaMIIa 1aBajla HECKOJIBKO YPOXKaeB B
roJl, ¥ €€ He HaJl0 ObUIO OCTABJIATH O] TAPOM.

Takoke CyliecTByOT (paKThl, MOATBEPKIAIOIINE COBMECTHOE B3aMMOBBITOJIHOE
BBIpAIIMBAHUE AITEKAMH MaucCa, THIKBBI W 00OOBBIX HAa MAaMCOBBIX MOJSAX. THIKBBI
oOecreunBaiy BIAKHOCTh BOKPYT KOpHEH Mamca, a 000O0BBIC HACHIIIATH IOYBY
a30TOM W SIBJSUTHCH JJIs AlTEeKOB HMCTOYHUKOM NPOTEHWHA, KOTOPOTO OHH OBLIH
JUIICHBI TI0O TPUYMHE TOTO, YTO TMOYTH HE YHOTPEOSIM MSICHBIX U MOJIOYHBIX
npoaykToB. CyliecTByeT MHEHUE, YTO UMEHHO allTeKCKasi MHTErpUPOBaHHAs CUCTEMA
X034icTBa (CHUCTEMa MOJUKYJIBTYPHOTO IIPOMBICIA), BKIKOYAIOIIAS TMOJyYEHHUE
PACTUTENIBHOTO YPO’Kasi HA YMHAMIIaX, BOAHYIO JM4Yb, BOJMBIIYIOCS B 3KOCHUCTEMAX
03€p M KaHaJOB, TPOCTHHUKOBBIE TPANKU ISl OBOIIEH, W, KOHEYHO, MHOKECTBO
BUJIOB PbI0, HEMOCPEJACTBEHHO TMOBIUsJIa Ha (QOpMUpPOBAHUE OJIArOMPHUATHBIX
YCJIOBUH ISl PA3BUTHUA 3TOM JIPEBHEU LIUBUIN3ALMH.
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CoBpeMeHHass 4yuHaMIa, mpakTukyemas B Mekcuke wu  Taunanze,
(YHKIMOHHUPYET MO TAaKOMy e npuHuuiy. OHa BBITJISAUT KaK KaHaBa-HAaCHIIb C
pa3MElLICHHBIMU Ha HEW PaCTEHUsIMU, KOTOPbIE UMEIOT IOCTYII K Bozie. PbiOa B kaHaBe
IIUTAETCS OKAWMIIAIOIIEH PAaCTUTENBHOCTBIO. I cO qHA KaHaBBI HENOCPEICTBEHHO
UCIIOJB3YETCsl KaK OMOJIOrMYecKkoe ynoOpeHue i TpsioK, pa3MEUIEHHBIX Ha
HACBIIISIX.

WHTerpupoBaHHbIE CUCTEMBI B APEBHEW aKBaKyJbType MPEACTaBISIM COOOU
OJaronpusITHOE COYETaHUE PACTEHUH M KUBOTHBIX MO OTHOLICHHUIO K Y€JIOBEYECKUM
MOCEJICHUSIM. DTO CO3BYYHO C OINPEAEIIEHHEM NEPMaKyJIbTYpPhl — OT aHIJ. permanent
agriculture - «m1onrOBpeMEHHOE CENBCKOE XO3SUCTBOY. [lepMaKyIbTypa HCIONB3YeT
NPUCYIINE PACTCHHUSIM M JKUBOTHBIM CBOMCTBA, KOMOWHHUPYS HUX C €CTECTBEHHBIMH
OCOOEHHOCTSIMU penbeda, a TakKKe C COOPYKEHUSIMH IS YIOBJICTBOPEHUS
NOTPeOHOCTE J0oJeil B ropoje W JAEpeBHE MNpPU HUCMHOJIb30BaHUM MHHUMAIBHOU
wiomaau. OHa IpUHUMAET B pacuér Bce (PYHKUMHU, IPUCYIINE )KUBBIM OpPTaHU3MaM,
B3aMEH OJTHOCTOPOHHETO IIPEICTABIICHUS O HUX.

Takum oOpa3oM, NepMakyjiabTypa MOXKET BKJIIOYaTh B Ce0s HEKOTOpHIE
XapaKTEPUCTUKN HMHTETPUPOBAHHBIX CHUCTEM. OTOT BBIBOJ CTaHOBUTCS OYEBUJCH,
€CJIM NPOaHAIM3UPOBATh OCHOBHBIE IIPUHIIUIBI IEPMaKYJIbTYPBI:

. Bce anemMeHThI cucTeMbl B3aUMOJIEHCTBYIOT MEXKITY COOOM.

. Kaxkaplil 271eMEHT BBITIOHSAET HECKOJIbKO (PYHKIMM, U Kakaas QyHKIHS
BBITIOJIHSACTCS HECKOJIBKHUMU 3JIEMEHTAMH ~-MHOTO()YHKITHOHAIILHOCTb.

. PammonansHoe u 3(¢ekTuBHOE HCMOIB30BAHUE DSHEPIHH BO BCEX
OTHOIIEHUSX, padoTa ¢ OOHOBIIIEMBIMU BHIAMH SHEPTHH.

. Hcnonp30BaHne MPUPOIHBIX PECYPCOB.

. MHTEeHCHBHOE MCITOJIF30BAaHUE CUCTEM Ha MAJIOH IUIOIIAIH.

. Hcnonp3oBaHne # AaKTUBHOE YYacTHE ECTECTBEHHBIX TOTOKOB W
KPYTOBOPOTOB.

. Pa3BuTHE U HCMIOMB30BaHKE MMOTPaHUYHBIX 3P HEKTOB (HapUMep, 03epo-
JyT).

. MHuoroo6pasue BMecTo 0iH000pa3usl. [4]

b. Momucon B kHure «BBejieHrne B IEpMaKkyJbTypy» OTMEYaeT, uTO 0a30BbIi
OPUHIIMI BOJHOM MEPMAaKyJbTypbl 3aKJIIOYaeTcsi B KOMOMHAIIMM HECKOJIbKUX
MOJIE3HBIX BOJHBIX BHJIOB JJI TOTO, YTOOBI MAaKCHMAaJbHO 3allOJIHUTh JOCTYIHBIE
JKOJIOTUYECKAE HUIIM, YTO NPUBOJAT K aAKTUBU3ALMU MpPOLECCa IOIYy4YECHUS
npoykTa. OCHOBHBIMUA KOMIIOHEHTAMH TAaKHX 3KOCHCTEM OYIyT SIBISATHCS PACTCHUSI,
BBITIOJTHSIFOIINE TICJIYI0O COBOKYIMHOCTh (DYHKIUN - TpopUYecKylo (KaKk MCTOYHUK
MU JUIsT APYTHX JKATENIEH SKOCHUCTEMBI), TOMHYECKYH0 (Kak MeCcTO OOWTaHWS
ApPYTUX OPTaHW3MOB), KaK €CTECTBEHHOE yJIOOpeHHe Il OTOpOJOB, Kak
(GbuIBTPaTOPHI BOABI (3TY QYHKIIMIO OHU JIETIAT ¢ O€Co3BOHOUHBIME). Cpeau Ipyrux
KOMIIOHEHTOB — BOJIHBIE OPTAHU3MBbI U BOJIOIIJIABArOIIAsl IITULIA.

JlaHHBIM ~ OPUHIMIO ~ JIEKUT B OCHOBE  (PYHKIMOHUPOBAHUS  TaKOH
MHTErPUPOBAHHOW TEXHOJOTMH, KaK KOMOMHUPOBAHHOE pbIOO-YTHMHOE WU PbIOO-
TYCUHO€E XO03CTBO. BMecTe ¢ nTHlIaMu BRIPAIIMBAIOT Kapra - B MOHOKYJIbTYPE WU
COBMECTHO ¢ OenblM M MecTpbiM TosicToidoOMKoM. Takoe xo3siicTBO Haubosee
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7 (PeKTUBHO Ha HAryJbHBIX MPyAaX IUIOMAIbI0 0T 5 70 50 ra, KOTOpBIE 3apacTaroT
BOJAHOW pPACTUTENBHOCTBIO. [IpuMeHsisi naHHyro TexHoJoruto, Kutail u psan crpan
IOro-BocTtouHoli A3uu ceiuac npou3BoasaT okoso 90% Bcero Msca yToK U I'yCeu.

[logoGHass cuctema OJarompusiTHO CKa3blBA€TCSd Ha KaXIOM YJieHe
buoaxeayenoza. YTKA W TYCH HE SBJISIOTCS KOHKYpPEHTaMH B MUTAaHUU
BbIpallliBaeMoi priOe. 3aTO OHU MOEAAIOT APYTHMX KOHKYPEHTOB - MEJIKUX JISATYIIEK U
rOJIOBACTUKOB, CITIOCOOCTBYSI TEM CaMbIM MOBBIIIEHUIO TEMIIOB POCTA PHIObI. YTKHU U
rycu TpekpacHble MenuoparTopel. [loemas psicky, CIOCOOCTBYIOT OYHIIICHHIO
BOJOEMA,  YBEIMYEHUIO  OPO3pavyHOCTH  BOJAbl.  OpraHM30BaHHBIA  BBITYI
BOJIOIUIABAIONICH MTULIBI OYJET Takke YrHeTaTh pOCT porosa u TpocTHuka. K Tomy
kKe, MTUYUN TMOMET — IIEHHOE OpraHHyYecKoe YyJoOpeHHe, KOTOPOEe MOXKET ObITh
MOTOM HCHOJb30BAHO HA TOJSAX, @ B BOJOPACTBOPUMOHN (opMme SBISIETCS MUIICH
¢buTO- M 300IIAHKTOHA, KOTOPHBIH, B CBOIO OYEpE/b, CIIYKHUT IMUIIECH BbIpalIBACMON
peiObe. B pesynbrare Jydiiero pa3BUTHUS €CTECTBEHHOM KOPMOBOM  0a3bl
YBEJIMUMUBAETCS MPUPOCT >KMBOM Macchl yTok M ryceil. Ilomywaercs, 4to mpu
COBMECTHOM BBIPAIIMBAHUM OOIIMN BBIXO MPOAYKIIMU 3HAYUTEIBHO BBIIIE, YEM MPU
pa3lieIbHOM BbIpalllMBaHUM pbHIOBI M BOJAOILIABAIOIIEH NTUIBI HA AHAJOTUYHOM
BOJIOE€ME IIPU UCIOJIb30BAHUU TOTO K€ KOJUYECTBA KOPMOB.

Henb3s HE OTMETUTH, YTO MHOTHE BapUaHThl HHTETPUPOBAHHBIX TEXHOJOTHUIA B
aKBaKyJIbTYpe MOTYT OBbITh PACCMOTPEHBI KaK CBOeoOpas3Has (popMa OpraHuyecKoro
3eMJieieNiusl — OCOOCHHO NMPUHKMAs BO BHUMAaHHME HMIMPOKOE MHOTO0Opa3ue METOOB
u BUnOB mnosydaemor mpoxykiuu. [10]. IlpencraBiser wHTEpec axBacucTeMa,
JIOKaJIbHO clokuBIIascs y nmobepexns HOro-3amamnoit Adpuku. OHa BKIIOYAET B
ceOs OobIME WCKYCCTBEHHBIE TUIAT(GOPMBI, KOTOpHIC OakjaHbl W TEIUKAHBI
HCIIOJIb3YIOT KaK HAaCECThl U OTKJIAJbIBAIOT TaM TOHHBI IOMETA, IPUMEHSIEMOTI0 Jajee
B KauecTBe ynoOpeHus. LUK mUTaTeNpHBIX BEIIECTB MOPE - 3€MJSl 3aMBIKAeT
MyJib4Ya U3 PYIUU MOPCKOM U MTUYbEro noMera [4]. DTO CTUMYIHUPYET BhIpAIIMBAHUE
KyJIbTyp OJIU3 MOPCKOTO MOOEpeXbsi M BOJAOTOKOB, YTO SBJISETCS JIOBOJBHO
NpUOBUTHLHBIM 3aHSATHEM.

OAHO W3 caMbIX COBPEMEHHBIX HAIpaBIE€HUN B CO3JaHUM MHTETPUPOBAHHBIX
CUCTEM B aKBaKyJbType - IUIABAIOIINE CUCTEMbl AKBAIIOHHKU HA TOJHUKYJIbTYPHBIX
peIOHBIX Mpynax. OHM MpEeACTaBISIET CO00M MCKYCCTBEHHYIO SKOCHUCTEMY «BOJIHBIC
KUBOTHBIE — pacTeHus - OakTepun». MHoraa nis 60pbObl ¢ HAKOIJIEHHUEM TBEPbIX
BEIIIECTB HCIOJB3YIOT €nié u 4YepBed (BEepMHUIIOHMKA). AKBallOHHKAa COYETAET
aKBaKyJbTYpPy M THIPOIOHWKY. TEXHOJIOTHs aKBAallOHWKU pabOTaeT Mo MPUHITUITY:
MPOJYKTHI KU3HEAEITEIIbHOCTH BOJHBIX OPTaHU3MOB CO3JaI0T MUTATENBHYIO OCHOBY
JUIA pacTeHUH W OakTepwii, a T€, B CBOIO OY€pEelb, UX YTHIM3UPYIOT, OUMILAS TEM
caMbIM BoAly. B KauecTBe MpOIyLIEHTOB aKBAIOHHOW 3KOCUCTEMBI XOPOLIO MOAXOISAT
3€JICHOJUCTHBIE OBOIIU: MOMHUAOPHI, Mepel, KUTalcKas Kamycra, Oasuiuk, Oamus,
JIBIHS M caJiaT JaTyK, a Takke 0000BbIe, 3eMIITHUKA, PelibKa, ThIKBA, KPECC-callat, JTyK
u craakui kaprodenb. CraOuiabHOE coliepKaHUE MUTATENIbHBIX BEIIECTB B BOJE
oOecrieunBaeT cOOp yposkasi B lIaXMaTHOM MOPSJIKE - KaK OJJHU YaCTH 3aCEUBAIOT, HA
IpPYrUX pacTeHust yxke IogoHociIT. Cpeau KOHCYMEHTOB MOKHO BBIJEIHUTD
IIPECHOBOJHBIX PAKOB, KpPEBETOK, pbIO. Camble MOMyJSpHbIE PbHIOBI — THIIANUS

135



(Tilapia), 6appamynau (Lates calcarifer) m kmapumessiii com (Clarias gariepinus),
OOBIKHOBEHHBIH MpecHOBOAHBIM yrpexBoct (Tandanus tandanus) u HeppuUTOBBIH
okyHb (Scortum barcoo); B yMEpeHHOM KJIMMare MPEANOYTCHUE OTIACTCS
pa3rYHbIM coMaM, Gopenn U cuHekabepHoMy coiiHeuHuKy (Lepomis macrochirus).
[InaBarome cucTeMbl aKBallOHUKHU JOcTaTouyHO pacnpoctpaneHsl B CIIA,
banrnanem, Kurae (Hanpumep, Ha o3epe Taiixy) [9].

[logBons wuTOrHM, CileAyeT OTMETUTh, YTO HWHTETPUPOBAHHBIE CHUCTEMBI B
aKBaKyJbTYpE, UMEsl TT0f] COOO0N CEePhEZHBIN MPAKTHYECKUI OMBIT MHOTHX HAapOJIOB H
MMOKOJICHHM, TPOJOJIKAIOT COBEPIIEHCTBOBAaThCS. OHU TMPEACTaBISIIOT Hambosee
MEePCIEKTUBHBIA BapUaHT pa3BUTHUS BOJAHOTO XO3SAWCTBA, COTJACYIOIIUICS C
MEXIYHAPOAHBIMUA TPHUHIIUIAMHU 3€JICHOW AKOHOMUKH, PEATM3YIOMHUA MPUHITUTIBI
pecypcocOepekeHrs W 00eCIeUnBAIOMINKA TIOCTYIIATSIBHBIM POCT MPOU3BOACTBA
MPOIYKTOB  TWTaHWA.  BciemcTtBue  3TOTO,  pa3BUTHE  WHTETPHPOBAHHBIX
arpoakBacUCTeM  CIOCOOCTBYET  JOCTHXKEHHIO  KaK ~ MUHUMYM  JE€BATU
nexknapupoBanHbix OOH Ileneil yCTOWYMBOTO pa3BUTHA — JIMKBUJALMS T0JI0JA,
XOpolllee 3/I0pOBbE U OJAromojilyuyre, HEAOPOTOCTOSIIAsi WU YHUCTas DHEprus,
nocToiMHas paboTa U HKOHOMHYECKHMH PpOCT, WHIYCTpUATU3ALMH, WHHOBALMU MU
UH(QPACTPYKTypa, OTBETCTBEHHOE MOTpeOJIeHUE U MPOU3BOACTBO, COXpPAaHEHHUE
MOPCKMX 3KOCHUCTEM, COXPAHEHHE SKOCHUCTEM CYILIM, MapTHEPCTBO B HHTEpecax
ycToitunBoro passutus. [11].
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ASSESSMENT OF EFFECTIVENESS OF VARIOUS WAYS OF
STIMULATION SPAWNING OF DISKUS
Sanaya O.B.

Pe3tome. H3zyuenue memo0og cmumynsiyuu Hepecma OUCKYCA OCHOBAHA HA
UCNOIL308AHUU PA3IUYHBIX COUEMAHULI MeMnepamypul, NOOMEHbL 800bl U USMEHEHUU
PeNCUMA KOPMILEHUSL CAMOK U CAMYO8 PblO.

Knroueewie cnosa. ouckyc, cmumynayusi Hepecma, memnepamypa 600bl, CAMKU
u camybl

Summary. Studying of methods of stimulation of spawning of the diskus based
on use of various combinations of temperature stimulation, substitution of water and
change of the mode of feeding of females and males of fishes.

Key words: diskus, stimulation of spawning, temperature, water, females and
males.

BBenenue

B mocnennue ronpl akBapuymbl IIMPOKO HCIOJB3YIOT B PEAOMIMTAIIMOHHON
TEeATETPHOCTH OOJBHUIl, CAaHATOPHUEB, HAPKOJOTHYECKUX IAUCIAHCEPOB, KIMHUK H
IPYTUX JIEYEOHBIX YUPEXKJACHHN B KadecTBe 300Tepanuu. Kpome MmomoKuTeanHOro
MICUXOTEPANEBTUYECKOTO W TPAHKBUJIM3HUPYIOIIETO JEUCTBUS OHU MO3BOJIAIOT
NOJJIEP>)KUBATh BIAXHOCTh BO3yXa B MOMEUICHUSAX HA ONTHUMAJIBHOM JJISl 3/I0POBbS
ypoBHe [byxoger, 1979].

AKBapuyM CIIy>KUT >KUBBIM JE€MOHCTPATUBHBIM MATE€pPUAJIOM B Pa3IMYHBIX
yueOHBIX yupexxaeHusix. Tak, XOpouuM MpuMepoM, YOeIUTEIbHO MOKAa3bIBAOIINM
JEHCTBEHHOCTh UCKYCCTBEHHOTO OTOOpa M HANpPABJICHHOW U3MEHUMBOCTH, SIBIISIOTCS
PA3HOBUIHOCTH 30J10TOM pbIOKH. JKU3Hb MPUPOJIbI YIMBUTENbHA, CJI0KHA, UHTEPECHA
U MHOrooOpa3Ha BO BCEX CBOMX MpOsBICHHSIX. JIFOOOBHL M MHTEpEC K MPHUPOEC
3aCTAaBISIIOT HAC BOCIPOM3BECTH '"KyCOUeK MpUPOIbI" B HEOOJBIIOM COCyIe —
aKBapuyMe, JOCTaBIISIONINN OOJBIIIOE ICTETHUECCKOE HACTAKICHHE.
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AKBapuyM HCIIONIb3YeTCSI U HAyYHbIMU pPaOOTHHKAMH: OH TNPEJCTaBIISIET
IIUPOKUE BO3MOXKHOCTH JUIsl IPOBEJEHUS UCCIIEI0OBAaHUI B 001acTU THAPOOUOIIOTHH,
UXTUOJIOTUM U 3MOPHOJIOTHM, Uil HKCIEPUMEHTAJIbHOIO PEIIEHUs BOMPOCOB
M3MEHYMBOCTHU, HACJICACTBEHHOCTH W TMOpUAM3ALMM, BIUSHUS BHEIIHEW cpelbl Ha
opranusm [bazanos, 2000].

Oco0oe 3HaueHue NPUHAAICKUT aKBapuyMy B Jelie U3ydeHus 0oje3Hel phlO,
B TOM YHCJIE U TIPOMBICIIOBBIX.

JIucKyCBl BOJIHOBAJIM aKBapUyMUCTOB MHOTHE TO/bI. [1epBbIN yCIIEMHbBIN OIBIT
pa3BeJeHUs] JUCKYCOB B HEBOJIE ObLT OINKCAH €€ B MEPBOIl MOJOBUHE JABAALIATOTO
BEKa, a BTOpPAas €ro IMOJIOBUHA CIIABUTCS MX MAacCOBBIM pasBeaeHueM. Ha 3T1o xe
BpeMSl TPHUXOAUTCA U TOSABICHHE MHOXKECTBA CEJNEKUMOHHBIX (OpM 3TOM
YAUBUTEIBHOU pbIObI. OCHOBHBIM UCTOYHUKOM HOBBIX PACLBETOK SIBIISIETCA NMPUPOJA,
BO BTOPYIO O4epeab — TeHO(GOHT CIIEIHAIM3UPOBaHHBIX X035HCTB [Dpornos, 2006].

B KkHMrax mno axkBapuyMHMCTHKE TpPYJHO HAaWTH TOYHBIE COBETBI U
PEKOMEHallMM 110 pPa3BEJCHUI0 KOHKPETHBIX BMJIOB pPbIO. A 3adacTyio 3TH
PEKOMEHJAallMU IPOTUBOPEYAT APYT APYTY.

B cBs3u ¢ 3TuM, Heabl0 paboThl CTAjl0 M3yYEHUE YCIOBUN COAEpXKaHUS U
CIIOCO0O0B pa3BeIEHMs TUCKYCOB B YCIIOBUAX akBapuaibHON 3AO «Ilanopamay.

3agaum HccJaeI0BaAHUM:

- OIMCAaTh YCIOBUS COJEpKaHUS MATOYHOIO CTaja IJUCKYCOB B YCIOBUSX
aKBapHaJIbHOM;

- cpaBHUTh 3((PEKTUBHOCTH pPA3IMYHBIX CIIOCOOOB CTHUMYJISIIUM HEpecTa
JUCKYCOB (IIOJMEHA BOJbl, U3MEHEHUE KOPMIICHHUS, TEMIIEpATypHast CTUMYJISILUA);

- OLICHUTHh IUIOJOBUTOCTh JHMCKYCOB, BBDKMBAEMOCTb HMKpPbl M JMYUHKU B
3aBHCHUMOCTH OT HCIIOJb3yeMbIX METOJOB CTUMYJSILIMM HEpecta U Mmoadopa
POUTENBCKUX Map;

- OINpENCNNUTh KAaKUe YCIOBUS BHEIIHEW Cpelbl BIMSAIOT HAa HEPECTOBOE
NIOBEJCHUE TUCKYCOB;

- BJIMSIET JIM U3MEHECHME JIaBJICHUS Ha HEPECT U POAMUTEIBCKOE ITOBECHUE.

CyuecTByomme peKOMEH AU 110 Pa3BeIeHUI0 THCKYCOB

ITonGop map aJs pa3BeaeHus

Kak npaBuio, akBapuyMHCTbI UCHIOJIB3YIOT €CTECTBEHHBII METOA MoA00pa map.
Jlns aroro B oOuuii akBapuym caxkatroT 10-12 muUCKyCOB, Takoe KOJHWYECTBO PHIO
MO3BOJIAET PEXKE MPOU3BOAUTH MOIMEHY BOJABI, UYTO HEOOXOAUMO JUIsl CO3AHMS
YCIIOBUH K CTUMYJSILIMKM HepecTa. B TakuxX ycnoBHSX y AMCKYCOB €CTh OOJbBILIOI
BBIOOp MAapTHEPOB, W Maphl 00pa3yrOTCs CAMOCTOATENbHO, 0€3 BMEIIaTeNbCTBA
akBapuyMmucrta. IIpy MCKyCCTBEHHOM COCTaBJIEHHHM Map MOTOMCTBA MOXHO U HE
JOKJAThCS, JIETKO MEepenyTarh MOJI AUCKYCa, a MPU OTCAXUBAHUU JIBYX CaMOK OHH
MOTYT HaudaTh HepecT u 00e MeTaTh UKpy. Ecnu mapa He momoiiieT npyr Apyry mo
XapakTepy, TO OJUH U3 IUCKYCOB MOXKET 3a0uTth apyroro [["opromikun, 2009].

CrumyJssinusi HepecTa

EcTb HECKOJIBKO CITOCOOOB CTUMYJISLIMM HEPECTA JUCKYCOB:

1. W3menenue kopmiueHus. 11 CTUMYJSIIMM HEpPECTa, MOXHO B TEYCHUE
HECKOJIbKMX JIHEH Iepe] HadajJoM pa3BeACHMs JaBaThb pPbIOE KOPM HU3KOU
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nuTaTeabHOCTH. Bo3BpalieHne HOpMaTbHOTO YPOBHS KOPMJICHHS OyAEeT CUTHAIOM K
Hayayly Hepecta. Tak ke B KOPM MOXHO J00aBuTh BUTamMMHBI A u E, mnsa
NOJAIEpKaHUS TIOJIOBOW CHUCTEMBI.

2. H3menenue temmnepaTypbl. CHMKEHUE TEMIEPATYPbl NPOUCXOOUT IIPU
NOBBIIICEHUHA O0JIAYHOCTH U Hayaje BBINAJECHUS OCAJKOB, AMCKYChl BOCIIPUHUMAIOT
ATO KaK Hayajao ce3oHa Joxkiaed. OpraHus3Mm pbl0 HAUMHAET BOCCTAHABIMBATHCA U
TOTOBUTHCA K HEPECTY.

3. JloOaBneHue cBexelW BOABL. OJTOT cHocod cuuTaeTcs Haubosee
JIEHCTBEHHBIM. Y JTUCKYCOB, KaK U Y MHOTHX JPYTUX BHJIOB PbIO, MTHIl U 3BEpEH H
JakKe pacTeHWW OOWTarOMMX Ha AMa30HKE, Pa3MHOXCHHE HAYMHAETCS BO BpEMS
Ce30Ha J0%kAeil. B 3TOT nepuoj NosIBIASIOTCS HOBbIE MECTA MUTAHUS U MPOKUBAHMUS,
4TO TMO3BOJIAET HaOpaThCs cui mepen HepectoM. [logmeHa BOABI CTaHOBUTCS
CBOCOOpA3HBIM CE30HOM JIOXKJIEH, YTO CTUMYIHPYET TUCKYCOB K HepecTy. llepen
HEPECTOM MaTOYHOE MOTO0JIOBhE AUCKYCOB COJAEpX AT B akBapuymax 0Oe3 MOMEHBI
BOJbI, TAKOE «COCTAPHMBAHUE» BOJIbl ACCOLMHUPYETCS y AUCKYCOB C 3aCyIUIUBBIM
ce3oHOM. [y CTUMYINSIIIMM HepecTa HaYMHAIOT exeAHeBHO 3aMeHsTh 20-30%
oObeMa BOJIbI B aKBapUyME CBEXKEW MATKOW BOJION, UTO UMUTHUPYET CE30H JOXKIEH U
3acTaBiisieT peIOy pa3MHoxkaThes [HoxuoB, 1972].

4. JloGaBneHue BOJBI U3 JPYTrUX akBapuyMoB. Eciu ecTb BO3MOXKHOCTb, TO
MOkHO 3aMeHiATh 20-30% crapoil BoAbl, BOAOM M3 aKBApUyMOB C MAaTOYHBIM
MOTOJIOBBEM, TJI€ PHIOBI YK€ Hadalu JENUThCS Ha maphl. IHOT/Ia B OTHOM akBapuyMme
MOXET Cpa3y OTOWTH 2-3 mapbl AUCKYCOB, a MOCJE BBICAKUBAHUSI B HEPECTOBUK
OJIHOM Taphsl UX MECTO Cpa3y 3aHUMaeT Jpyras mnapa. Hexkoropbie akBapumymMuCTBI
CUHMTAIOT, YTO B TAaKOW BOJE COAEpPXKaTcsi (PEPOMOHBI, BBIACISIEMBIC OTOIICANIAMU
napamu. Yem O0JIbITe OTOIUIO Tap, TeEM OOJBITE B BOAY BBIACIUIOCH 3TUX BEIIECTB.

Hepect quckycos

B wMarouyHbIX akBapuyMax YCTaHaBIIMBAIOTCS CHELUAJIbHBIE CTOJOBI U3
000OKEHHOW TJIMHBI, KaK IMPaBUJIO, UMEHHO WX BBIOMpAIOT TUCKYChl B KayeCTBE
cyOcTpaTa Ay ukpoMmeranus. HOrIa TUCKYChl OTKJIAabIBA€T UKPUHKU HA OOKOBBIE
NOBEPXHOCTH akBapuyMa. O4eHb pENKO HAa BEPTUKAIbHYIO MOBEPXHOCTh JTHA WU
(GunabTp, 00BIYHO TAK MOCTYNAIOT MOJIO/IbIE IUCKYCHI B YCIOBUAX NIEPBOTO HEPECTA.

Jluckychl HAUMHAIOT IJIaBaTh JPYT OKOJIO JIpyra, UCKaTh MapTHEpa, 0OpaiaTh
BHMMAaHUE Ha MMAPTHEPA, MOKa3bIBaTh CBOK F'OTOBHOCTh K CHAPUBAHUIO JBUKECHHUEM
IJIABHUKOB, JpoxkaHueM Tena. OHM HAYMHAIOT MCKAaTh MOJXOJSINYI0 MOBEPXHOCTh
JUTSL MKPBI, OYMINATHh €€. DTOT MPOIECC TMOCTOSHHO MPEPHIBACTCS HAa OOIICHHUE C
npubmkaromumcs naptaepom [Hoxnos, 1971].

OdeHb aKTUBHBIC U arPECCUBHBIC MTAPhl 3aHUMAIOT OOJIBIITYIO YaCTh aKBapUyMa,
M BCEM OCTaJbHBIM TMPHUXOIUTCS TECHHUTHCS Ha HeOOmbImoN Tuiomaau. Ecim mapa
3aHUMAeT YacThb AakKBapuyma, TIJI€ MNPOU3BOJUTCA KOPMIJIEHHE, TO Yy OCTaJIbHBIX
JUCKYCOB HET BO3MOKHOCTH NOJOWTH K MECTY KOPMIIEHMS, OHM XAYT IOKa KOpM
pacrpoCTpaHUTbCS MO BCEMy akBapuyMmy. llpuuem, Kak MpaBUIIO, HEPECTSIIUECS
nuckycel He nuTatoTcs [[ypxuit, 2007].

HNkpomeranue (HepecT IMCKyca) yalle BCEro MPOUCXOAUT mociie obena uiu
OJI>Ke K BeYepy, Ha MPOYHOM CyOCTpare, KOTOPbIN MpEABAPUTENBHO ObLIT OYHUIIECH
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poauTensaMu. BepoATHO, pOOUTENH OINpeAensioT, Koria MosBATcs »MOpuoHbl. B
3aBUCUMOCTH OT TEMIIEPAaTypbl U XapaKTEPUCTHK BOJbI, MEPUOJ] BHYTPU SHUIIEBOTO
Pa3BUTHS JI0 MOSBJICHUS YMOpPUOHA 3aHUMAET OT 55 110 65 yacoB. DTO O3HAYAET, UTO
U3 OIUIOJJOTBOPEHHBIX B paiioHE TOJYAHS HUKPUHOK K BEYepy BTOPOro JHSA
NOSIBJISIOTCS  OMOPHOHBI, TpUYEM eIlle JO0 HaCTyIUIeHHs TeMHOThl. [lpu
OIUIOAOTBOPEHUHU BEUYEPOM U TMPHU MOHUKEHHOM TemiiepaType, SMOPHUOHBI MOSBATCA
paHO yTpOM TpeThero JHd. [losiBneHue u3 MKPUHKU HOYbIO B TEMHOTE OBLIO ObI JJIs
MaJbKOB B €CTECTBEHHOW cpejie TyOUTeNbHO, OTOMY YTO POAUTEIH HE CMOIJIU OBl
ux cobpars [Maryxno, 2009].

B3pocnable AMCKYChl ME4yT JOBOJIBHO OOJBIIOE KOJIUYECTBO HUKPUHOK, MpPU
stoM 200 mTYyK HE SBIsSIeTCS penKocThio. PasMep ukpunku npubiausutensHo 1,4
MUJUIMMETPA JUIHUHBL, AUaMeTp 1,2 MUuMMeTpa.

CaMka quckyca MeueT MKPY CHHM3Y BBEpPX, B OJHOM HaIpaBJICHUH, TaK YTO
UKPUHKH PACMOJAratoTCsi BOPOHKOOOPa3HbIMHU yIiyOJieHusMu KBepxy. OObIYHO
camell OIUIOJOTBOPSET HKPY IOCHe Kaxaoro 3axoja caMku. CHIIbHOE NBH)KEHHE
BOJIbl B aKBapUYME MOXET MOMEIIATh 3TOMY IIPOIIeCCy.

HUkpomeranue y auckycoB uutcs B cpeqHeM 70 MUHYT. 3aTeM HayMHAEeTCs
NepuoJl yxoJa 3a UKPUHKAMH, TaK Ha3bIBAEMOI'O BBICH)KMBAHUS HKPUHOK
ponutensiMud. [lpy 3TOM OHU HAXOJATCA PSAAOM, HMHOIZA CMEHSISICh, M JIBUTAIOT
CBOMMH IUUJIaBHUKAMH TaK, 4TO Obl B CTOPOHY HKpbI HANpPAaBISUIOCH JIETKOE BOJHOE
TE€YeHHEe, TaK JOCTUTaeTCsl Xopollee CHabkeHue HKpbl kuciaopomom. Kpome Ttoro,
IBUKEHUE BOJBI NPEISITCTBYET HAJUNAHUIO TIP3 Ha HUKpy. Poxurenu mpu 3ToMm
OYeHb BHUMATENIbHO HAOJIOAAIOT 3a CBOMM OyIymuM HOoToMcTBOM. MHorma onu
OBITAIOTCS yJAIUTh NOTUONINE UKPUHKH M3 OOIIe Macchl, HO, K COXaJCHHIO, MPH
TOM YJAISIOTCS TakXKe 370pOBbIE COCEAHME MKPHUHKU. YTO OB 3TOro He
MPOUCXOIMIO, 0CO00 «PBSIHBIM» POAUTENSM CTaBAT CETKY, YTOO OHH HE MOTJIH
J0CTaTh 10 UKPUHOK.

OOwIuHBIM siBJISIETCS TIOJTydeHHe 3a HepecT 100-150 nuunnok. Beerma cinenyet
nu30eraTh 3arps3HEHUs BOJHOM cpeibl MpoAyKTamMu pacrhajga. Yucrtora - BaxHOE
YCIIOBHE YCIIEIIHOTO Pa3BUTHs AUCKycoB [Bbyxoser, 1979].

BeipamuBanue MajibKa

[Tpu Temneparype Boabl 30°C K UCXOy BTOPBIX CYTOK MKpa TEMHEET, a 4epe3
54-56 4YacoB HAYMHAIOT BBIKJIEBBIBATHCA TNEpBbIE JUYUHKU. [Ipom3BoauTenu
MEPEHOCIAT MX HA YUCTOE MeCTO. B TedeHue mocnenyromux 4eTbIpeX CyTOK Iapa
HECKOJIBKO pa3 IMEpPEMEIIAeT CBOE€ MOTOMCTBO. YacTo cilydaercsi, 4YTO, CHUJIBHO
OapaxTtasch, JMUYMHKA OTPBIBAETCS OT CyOCTpaTa, HO POAUTENH TOTYAC HAXOMAT €€ U
BOABOPSIOT oOpaTHO. BOT mouemy Tak HEOOXOJUMO YHCTOE AHO B aKBapuyMme
[Oropoanuk, 2004].

W, HakoHel, HACTYyIMaeT caMblil KPUTHYECKUIT MOMEHT - MOJIO/Ib Iepedupaercs
Ha poJuTeNei, yToObl MUTAThCA HUX KOXKHBIMH BbIIEIEHUSMU (cekpeTroMm). B aTo
BpEMSI CEMEICTBO HYK/1a€TCA B CIIOKOMHOM U PaBHOMEPHOM OCBELIEHUU aKBapUyMa.
benas ronosa u TeMHOE TEJIO - MPU3HAK TOTOBHOCTH PhIO K Mpuemy noromctsa. Eciu
B NEPBbIC Yachl MaJlbKM, BMECTO TOTO YTOOBI NepeOpaThCs HAa POAMUTENCH, CTOST B
yrjiax WM HOCSATCS MO BCEMY akBapuyMy, OHU OOpeueHbl Ha rubenb. MimeHHo 00
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TOW OCOOEHHOCTH JTUCKYCOB 0053aTeIbHO HAJ0 MOMHUTh, MHAU€ aKBapUyMHCTa
OyIyT MmpeciaeaoBaTh HEYyJauH.

Ecnu mocmoTpeTs yepe3 Jymmy, MOXKHO YBHJETb, KaK MUTAIOTCS «COCYHKW,
CKJIEBbIBas NUILYy C Teia poauTeneil. 3penuine 310 yauButenbHoe! He Menee
MHTEpECHA Mepeaya MaJIbKOB OJJHUM POJUTENEeM Jpyromy. Poiba, rotoBasi NpuHATH
MOJIOAb, MOJIUIBIBAET K MapTHEPY M CTAHOBUTCS psAaoM. CMEHsIEeMbIN B3JIparuBacT U
pPE3KO OTIUIBIBA€T B CTOPOHY. Poil ManbKOB MOBMCAaeT B TOJIIE BOABL, a yepe3
MTHOBEHHE BCE YK€ «CHUIAT» Ha Tene Apyroro poaurtens. OcBoOonuBmIasicss pbioa
Tereph MOXKET MOECTh M CBOOOHO moruiaBath [Iypsxkuii, 2003].

B stor mepuon camm poautenu enar Mano. KopMHTh MX HaJI0 YHCTBIM
TpYOOUHUKOM WM KPYIMHBIM MOPOKEHBIM MOTBHLIEM, HO HEOOJBIIUMHU MOPIUSMHU.
JKviBble MOTBUIb U KOpPETpa MaJIO MPUTOHBL: IEPrasich B BOJAE, OHU pa3IpakaioT PO,
u Te yOMBalT UX, HE chenas. B pesynbrare uero Boja MOPTUTCA M CTAHOBHUTCS
myTtHOU [benos, 2007].

Ecnu 3a manbkaMu yxaXuBaeT CIIOKOMHAs CHIJIbHASI MMapa, MOXKHO HE CIIELIUTh
C KOpMJIEHHEM MoJioAu. PeiObI 6€3 Besikoro yiiepOa Juist 310poBbst KOpMST 8-10 aHeit
CBOE ObICTpopacTyliee MOTOMCTBO. MoJoAb OT XWJIOM WU HEYKUBUMBON Maphbl
clelyeT MOAKAapMIIMBATh Ha MATHIA (a MpU HEOOXOJMMOCTH - U HA TPETHU) JI€Hb
HAyIUIMSAMHM IIUKJIONAa M KOJOBPAaTKOW. OMNBITHBIE AMCKYCOBOJIbI KaT€TOPUYECKH
OPOTHUB KOpPMJIEHUS MaibKOB MH(Yy30pueil. Uepe3 neHb-IBa MOJOIb JETKO Oeper
apTEMHIO M C 3TOT0 BPEMEHHU €€ KOPMAT MO MPUHLHUITY: JIyYIl€ MEHbIIE, HO Yalle
(xaxapble 2 yaca). Hapsiny c )KMBBIM KOPMOM MaJIbKH «IPBI3yT» U POJUTENEH.

3a 1Be HeAenu PHIOKK BBIPACTAIOT O MOJYyTOpa CAaHTUMETPOB, MOCTENEHHO
oOpeTtast TUCKOBUAHYIO popMy. OHU CTAHOBATCA CAMOCTOSTEIbHBIMU, HO MIPH UCIIYTE
BO3BPAILAIOTCS MO 3aIUTY POAUTEIEH.

[To mepe pocTta Mosioabr TUTAETCs Bee Oosiee KpymHbIM KopmoMm. Uepes 40 muei
CEeKpeT y MPOU3BOJUTENEH YyKe HE BblAeNseTcs. Maibku K 3TOMY BpPEMEHH
nocturaroT 3-3,5 caHTUMEeTpa U MEPECTaloT HYXXIAThCsl B POJUTEILCKON omneke. MM
y’K€ He oracHa cMeHa cpeibl oOutanus. Ho oTinaBiauBaTh U3 akBapuyMa CleIyeT He
ux, a poaurteneid. Benp moiMarh NByX pblO Ipolle, a TJaBHOE, MPOU3BOAUTENN B
HOBBIX YCJIOBHSIX ObICTpee MPUXOAT B HOpMalibHOe cocTostHue [Degen, 1990].

3amMeHy BOJIbl B HEPECTOBHKE CJIEIyET HAUMHATH OJHOBPEMEHHO C KOPMJICHUEM
- CHayaja MaJIeHbKMMM J03aMH, a 3areM Bce Ooibmmmu. Boma momkHa OBITH
cBOOOIHOM OT XJIOpA U TOM K€ TeMIEPaTyphl. 3aMeHa BOJIbI HE TOJIBKO CIIOCOOCTBYET
MOJIEP’KAHUIO YUCTOTHI B aKBapUyMe, HO M OJIarOTBOPHO BIIMSET HA AMIETUT U POCT
MaJbKOB.

CunTaercs HOpPMalbHBIM, €CIM JUCKYChl 3a roja BblpacTatoT n0 10-12
CaHTUMETPOB.

I'1aBHbIe 3TAaNIBI HEpECTA

[Ipu pa3BeaeHUM TUCKYCOB €CTh MSATh KPUTHUECKUX MOMEHTOB. [lepBblil - 310
NOSIBJIEHUE MKPUHOK Ha CTaJuu ria3ka. Eciu Ha TpeThbu CyTKU MKPUHKH MTOYEPHENH,
MO>KHO CKa3aTh, YTO HEPECT MPOILIEN YCHEIIHO, TUCKYChl MOAXOIAT APYT APYTY U OT
HUX MOKHO XJaTh IMOTOMCTBO B Oynayromiem. MHOT@a MKpa IHUCKYCOB, HECKOJIBKO

141



CYTOK HaxoJsiCb Ha cyOcTpare, He OeieeT, He TepseT MPO3PAYHOCTH U SHTAPHOU
OKpacKH, Takasi MKpa *uBasi, HO He pa3BuBaromascs [Jloouenko, 1979].

Crnenyromuii MmoMeHT. [Ipu mepeHoce JMYMHOK WIIM YUCTKE HUKPBI POJUTEIH
MOTYT ChECTh MPUILIOA. DTO JOBOJIBHO PACIPOCTPAHEHHBIN Cllydail, 0COOCHHO eciu
HOPMAJILHO Pa3BUBAETCSI MaJo€ KOJIMYECTBO MKpUHOK. Kak mpaBuiio, eciu JTMUYUHOK
BBIKJIEBBIBAETCA HE 0oJiee JAecsaTKa, HAJESXK bl HA UX COXpaHEHHUE OYEeHb MaJIo.

Tpetuii KpUTHUYECKUIT MOMEHT - 3TO OTKpEIUIEHHWE JUYMHOK OT cyOcTpara u
nepexon Ha pomuteneil. [lopoit ObiBaeT, yTOo poauTenu 3a00TIMBO yXaXHUBAIOT 3
JUYUHKAMH, TIEPEHOCIT UX C OJAHOTrO CyOCTpaTa Ha APYroul - u BOT Ha 5-6-i1 JAeHb
MaJIbKl Ha4MHAIOT iaBaTh. Eciu oHu "cansTcsa" Ha poauTeneil, ecTh HaJexkaa Ha
ycnex B pa3BeneHuu. Eciam ke MalbKu yIUIBIBAIOT B CTOPOHY, COMBAIOTCS B YIUIY
aKBapuyMa B CTalKy WJIM PacCEUBAIOTCS 1O HEMY, 3HAUYUT, OHH BCKOPE IMMOTHOHYT.

YeTrBepThll KPUTUYECKUM MOMEHT - HAJIMYUE CEKpPETa y NPOU3BOIUTEIICH.
Ecnu onu BeiiensitoT "cekper”, To, Kak MpaBUIIo, TOJIOBA U XBOCTOBOM cTe0Eb Y HUX
OKpallleHbl B 0oJiee CBETJble TOHA, YeM OCTaJlbHbIE YacTH Tena. B »Tom ciydae
MaJbKUd JIUCKyCa YCEpAHO TepeOsAT poauTeNied, XOpOIIO PacTyT, KUBOTUKH y HUX
oosnbiue, cepoie. Ecum ke "cekper" He BBIIEIAETCS, Yepe3 HECKOJIbKO JTHEH MOJIO/Ib
noru6onet [Schmidt-Focke, 1991].

N nocnennuit MomeHT. Ha 5-7-i 1eHb mociie Toro, Kak MaJIbKy MOTUIBIBYT, UM
HY’KHO JaTh '"KUBYIO TbUIL". ECIM ManbKh KOPM B3sUIM, CUMTAWTE, YTO yCIEX B
pa3BeIeHUHM JUCKYCOB JIOCTUTHYT. Ilopoil ckapmiuBas MajapkaMm cepyro '"mbuib',
TPYJIHO YBHJETh, B3SUIM JIU OHH KOpM. Ecimum ke "mpuib" KpacHOro msera, TO J€JI0
00CTOMT Jierde: NpH MUTAHUM 4Yepe3 2-3 yaca )KUBOTHKU y MaJbKOB KpacHErT. Kak
IpaBWJIO, IME€PEXOoJ MajbKOB Ha CaMOCTOATEIbHOE MHUTAHHME MPOXOIUT 0e3
OCJIOKHEHHM.

DaKTOpHI BOCIIPOU3BOACTBA

Pa3Benenue AMCKYyCOB HE caMoO€ MPOCTOE JEN0, UMEETCS MHOro (akTopoB,
OKa3bIBAIOIIMX BIUSHUE HA ATOT Mpoiiecc. BOoT HEKOTOpbIe U3 HUX.

Bua. U3 Tpex cyliecTByOIIMX BHJIOB B MHUpE HauOojiee pacnpocTpaHeH
Symphysodon haraldi, »ToT BHA Jerde Bcero TmMOJJIAETCS CEJICKIHMH, JIETKO
CKpEUIMBAETCA C JPYrMMU BHUJAMH, YTO JA€T BO3MOXHOCTb CO3JaHUSl CaMbIX
pa3HOO0Opa3HbIX OKpacok. [Ipyrue BUbI CIOXKHEE B Pa3BEICHHUH, HO CKPEIIMBAaHUE
WHOT/Ia JaeT pe3ynbTaThl, BuA Symphysodon aequifasciatus wucnoab3yercs
IUCKYyCOBOAAMHM JUIsi cKpemuBaHusa ¢ S. haraldi B pesynbrare 4ero mHOSBISIOTCS
HOBBIC BapHallid OKPACOK, HO TUOpHAHBIE (POPMBI BO BTOPOM U MOCIEIYIOUTUX
MOKOJICHUSI OTJIMYAIOTCSl CHUKEHHOM JKU3HECIIOCOOHOCThIO, a MOTOM M TMOJIHOM
HEBO3MOXXHOCTBIO JIOPACTUTH UCKYCSAT M0 MOAPOCTKOBOrO Bo3pacta. Cam mo cebe
3€JIEHBIN AWCKYC IS pa3BeACHHS TpeOyeT CHEeruaibHOW MOATOTOBICHHOW BOJIBI,
KOTOPYIO HE KaXIbld CHEUWIACT MOXET MOATrOTOBHUTh. JIMCKyC XEKKens Tak ke
cuuTaeTcsl MpoOJEMHBIM B pa3BelICHUM, HAIPUMEP, CYLIECTBYET TOJBKO HECKOJIBKO
CIyyaeB YCIICIIHOTO pa3BefeHus auckycoB Buaa Symphysodon discus Heckel,
MO03TOMY Yallle BCEro JUCKYCOB ATOr0 BUA 3aBO3ST C AMAa30HKHU.

Bo3pacr. Ha kauecTBO pa3BefeHHMs] TaK € BIMSIET U BO3PACT, Y MOJIOABIX
CaMOK HWKpa Oojee KpyIHasi, MO3TOMY MalbKH BBIPACTAIOT Oo0jiee KPYMHBIMU U
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XKHU3HecrocoOHbIMU. Ho y MOIIOAIBIX map cpenHss OMIog0TBOPSIEMOCTh, CKOPEE BCETO
TO CBS3aHO HEOMBITHOCTHIO TMapbl. Y 3peiblX IMap UKpa Mellbye, HO
OIIOAOTBOPSIEMOCTh BBILIE, y HUX €CTh OMNBIT yXoja 3a Malbkamu. HWHornma
COCTOSIBILIMECS TAPhl, KOTOPbIE AOJTO€ BpEMsi BMECTE€ HAUMHAIOT, NI0€IaTh UKPY HIIU
JUYUHOK 3TO MPOUCXOAUT HM3-3a TOTO, YTO Y HHMX OTOMpAlOT MOTOMCTBO 2-2,5-
HEJEJIbHOM BO3pAacTe, POJIUTENIN Yy4aTCs U MOHUMAIOT, KaK TOJbKO MalbKh HEMHOIO
NOJIpacTyT MX OTOepyT A0 TOro Kak Te IMoB3pocietoT. Her cmbicna pacTuth
MMOTOMCTBO, KOTOPOE M0 MX MHEHHUIO MPOMAIA0T, M Jy4lle CheCTh CaMUM, YTO OBl
coxpanuth ce0s [I'opromikun, 2002].

KayecrBo pasButus. Ha BOoCnpom3BOAUTENBHBIE KAadyeCTBA  BIIMSET
coJiepkaHue pri0 B MaJIbKOBOM, MOJAPOCTKOBOM U 3pejoM Bo3pacTax. Eciu nuckycsl
POCIIY B YCJIOBHSIX HETIPUTOIHBIX I HUX, HEAOCIATN WU OOJIeNH, TO B pe3yibTaTe
noJiyyaTcsi 0coou ¢ MH(AHTUIM3MOM, OHH OTJIMYAIOTCS MEIKUMHU pa3mepamu (5-6
cM) B Bo3pacte 8-10 MecsieB, Korjla UX POBECHUKH JOCTUTAIOT pasmepoB Oosiee 10
cMm. Ilo pasmepy 11a3 OTHOCUTENBHO BEIMYMHBI TeJa MOXKHO Y3HATh
NpUOM3UTENbHBIA BO3pacT pbIObI/43/ YV uHOaHTHIBHBIX 0COOE KpymHBbIE TJiasa,
HEeNpaBUJIbHBIE OYEpPTaHUS Teja, XyJq00a, Takue phlObl HAa3BIBAIOTCS «3aTSHYTHIMUY,
OHHM JKUBYT JOCTATOYHO JI0JITO, & PACTYT OUYE€Hb MeaJieHHO. Pa3Mep ria3 n1oimkeH ObITh
IPOIOPILMOHANIEH pa3mepy Tesa/. OnbITHbIE Pa3BOAYUKH, BBIPAHKUPOBBIBAIOT TAKUX
ppi0 B MOJIOZIOM BO3pacTeé M OHU HE MONaJaroT B peMoHTHoe crano. Cpeau
M3BECTHBIX CIIy4aeB HET MH(POPMAIIUU O MOTYYECHUU MOTOMCTBA OT TAKHX JWCKYCOB.
CooTBeTcTBHE pa3Mepa M BO3pacTa, NPUHATO CUMTATh TaKUM: * B | Mecsl IHUCKYC
JOCTHTAET pasmepa -2 cMm, * 2 mecsma 3,5-4 cm, * 5-6 mecsteB 7-9 cMm, * Toa u 6ojee
12-18 cm.

Cenexnusa. B ucropun pa3BuTusi IUCKYCOB JJi MOJYYEHHUS] HOBBIX OKPACOB,
MCIIOJTh30BAJIMCh KaK Hay4yHbIE, TaK W JIOOWTEIhCKUE TOIXOMBI K pa3BencHuio. B
I'epmannn pokrop LIMuar-doke 3aHUMAaNCS JUHEHHBIM Pa3BEACHUEM IUCKYCOB U
nocjie JIOJATMX OJKCIEPUMEHTOB HAMPABIEHHBIX HA TMOJYyYEHUE YIYYIIEHHBIX
«JIMKapei», MOsSBUIUCh OCOOM OT KOTOPBIX Ha HepecTe moiiydainoch He Oosee 40
IITYK MajbKoB MHOrAa MeHble 10 mryk. Camo coO0i OT CTOJBKMX MOTOMKOB HE
MOJIYYMILIb JJOCTATOYHOE KOJUYECTBO TOBAPHOM PBIOBI, U BOOOIIE Takas prida U npu
CHapyBaHUU C JPYTMMHU JIMHUSIMUA BIIOCJIEACTBUM HE OyleT HMEeTbh XOpOIlHe
BOCIIPOM3BOIUTEIIbHBIE KauecTBa. B HacTosIiee BpemMsi B CpeIHEM OT XOPOILIEH Maphl
MOkHO monyunTh a0 300 manpkoB, a oObuHO mody4aetcs B cpemarem 100-200
ManbkoB. ECTh Bapualnmu OT KOTOPBIX BCErja IMOJIY4YaeTcsl HEMHOTO MallbKOB,
«IIpuspax», «3eneHbiil okean», « CHEXXHbINA KPACHBINY, TAKUE TUCKYChI JOJITOE BPEMs
MOIBEPTajIuCh MHOXXECTBEHHOMY WHOPHIUHTY, YTO OBl 3aKpPENUTh MOTYYCHHBIH
pesynbrar. Yem sipue M HEOOBIUHEW OKpac, TeM HWKE BOCIPOU3BOJUTEIHHBIC
KauecTBa mapsbl. J{MCKyChl, KOTOpbIE MOABEPraluch OTOOPY HE TOJBKO IO OKpacy, a
OTOMpaNKNCh TaK K€ MO KayecTBY MOTOMCTBA, MMEIOT OOJIBIIMHA CIPOC HA pPHIHKE
[Keller, 1982].

Kopmiienre oluH U3 ®U3HEHHO BaXKHBIX (DAaKTOPOB OH OKAa3bIBAET BIMUSIHUE U
Ha HepecT. Hemoctatok kopma BO BpeMsi pocTa pbl0 HE CIOCOOCTBYET pPa3BUTHUIO
MOJIOBOM CHUCTEMBI, HO HEJOKOPM B TMPEIHEPECTOBOM MEpPUOM, M MOCIEAYIOIIee
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BOCCTAHOBJICHHE KOPMJIEHHSI MOKET CIIOCOOCTBOBaTh MPOOYKIECHUIO TOJIOBOTO
MHCTUHKTA ¥ HAOOpy HMKphl. B KadecTBe 100aBOK K KOPMY MOKHO NPUMEIIUBATH
BuTaMuHbl A U E ans nmydmiero Habopa MKpbI M MOJIOK. YBEITWYEHUE KOJIMYECTBA
BUTAMUHOB B IPUBBIYHOM ISl AUCKYCOB KOPME aHAJOTHYEH MOSIBJICHUIO KOpMa B
IPUPOJIE B CE30H JOKIIEH.

OO6mumii akBapuym. Ha mposiBneHne HepecTOBOTO IMOBENEHUS MOXKET BIHSTH
COCTaB TpYMNIbl, B KOTOPOH HaXOAATCs Oyaylide Mpou3BOAUTENU. B MarouHoM
aKBapuyMe JOJDKHO OBITh YAOOHOE KOJMYECTBO MPOM3BOJUTENEH, 4TO Obl OHM HE
MelIaay JIpyr JIpYyry, TO €cTb He ObUIO MepeHaceleHus. Manble Tpynmbl Tak Ke
HEYJNOOHbI, TMpU HeJOoCTaTke OuomMacchl B aKBapuyMe€ HapylIaeTcss MpoIlece
OHMONOrMYecKON OUMCTKH BOAbI. JJisi co3maHus mapbl y JUCKYCOB Masio Bbioopa. Ilpu
CO3/IaHMM MAaTOYHOTO CTaJa HEOOXOIWMO 3HaTh MNPUOIUZUTEIBHOE KOJIUYECTBO
CamIIOB M CaMOK B TpYIIIe, MPH OOJIBIIOM KOJTHMYECTBE CAMKH MOTYT CO3/1aBaTh Maphbl
MeXxAy coOO0M, ecu Takasi mapa BhICAXKEHA HA HEPECT €€ JIETKO BBIYMCIHUTh. Y TaKUX
nap HEpecT mnpoucxoauT dyame | pasa B 7-8 [HEHW, HKpa oOcCTaeTcs
HEOIJI0I0TBOPEHHOM.

CoOcTBeHHbIE HCCIeI0BAHUSA

Kparkasi xapakrepucTuka MecTa NpoBeieHIs1 padoThI

AxBapuanbHas 3A0 «llanopama» Haxomutca B CeBepo-BocTtounom
aIMUHHUCTPATUBHOM OKpyre r. MockBbl. XO34WCTBO CHELHUAIU3UPYETCA Ha
pa3BeieHUM ¢ BBIPAIIMBAHUM PA3JIMYHBIX BHUJOB JAHUCKYcOoB. OOmmii o0bem
YCTaHOBJICHHBIX AKBAPUYMOB COCTaBIsieT Mopsaaka 25 ToHH. s BogoCHAOKEHHS
HCIIONIB3YETCsl BOAOMPOBOIHAS Boaa, uMerorias pH oxono 7,5, xectkocts 8-10 gH.
Hcnonbs3yemyro BOy OTIMYAET MMOBBILIEHHOE COAEPKAHUE XJIOpPA, IPEMSTCTBYIOIIEE
HOPMAJIbBHOMY Pa3BUTHIO pbIObL. [l yJaaneHus: Xjgopa BOJOIPOBOJHAsA BOAA IEpEN
nojgayel B akBapuyMmbl 2-3 AHS BBIAEPKHUBACTCA B CHEHHUAIBHBIX EMKOCTSIX —
OTCTOMHHUKaX, OOOpPYAOBaHHBIX CHCTEMOW al’pauuu. JlJisi MPUTOTOBICHUS MSITKOU
BOJIbI, HEOOXOIUMON TPHU Pa3BEECHUU IUCKYCOB, B XO3SMCTBE MMEETCS YCTAaHOBKA
obpatHOro ocMmoca «aquapro ap-800».

B akBapuanbHOW yCTaHOBJIEHBI €MKOCTH JJIsi COJAEPM AHUS PBIObI Pa3IUYHBIX
TAMOB. OTO MAaTOYHBbIE AKBApUyMbl, NpPEAHA3HAYECHHBIE ISl  COAEp KaHUS
OPOU3BOJUTENIEH W PEMOHTHOTO MOJOJHSIKA JUCKYCOB. FMEKTCS HEpecTOBbIE
aKBapUyMbl, B KOTOPBIX TPOBOAMUTCS HEPECT pbIO; MaJbKOBBIEC, TIJI€ MPOBOMST
MOApAalMBaHUE  JINYUHKH; BBIPOCTHBIE, TJI€ OCYIIECTBILSIIOT  JajbHEMIIee
BbIpal[MBaHUE.

Jlost XpaHeHUsT KOPMOB MUMEIOTCSI TPU MOPO3HMIIBHBIX KaMephl M OJWH OBITOBOM
XOJOIWIbHUK. JIJii KOpMJIEHHS PBIOBI HCHOJB3YIOT B OCHOBHOM 3aMOpPOKEHHBIE
KOpMa, NPUMEHEHHE KHUBBIX KOPMOB HE MPaKTUKYEeTCs, BO HU30€kKaHHE 3aHOCa
B0o30ynuTenel 3aboneBanmii. [IpumoOperaeMble KopMa IMepen 3aMOpaXHMBaHHEM
00pabaThIBatOTCS pacTBOPAMH aHTUOMOTHKOB.

Jns KyAbTUBUPOBAHUA SIUI] apTEMUU B XO3SMCTBE HMEETCA HECKOJIBKO
CHeUaIbHBIX EMKOCTEH CyMMapHbIM 00beMOM 0KOJI0 30 TUTPOB.

AkBapuanbHasi 00Opy/JOBaHa CHUCTEMOM MPUHYIAUTENbHOW BEHTUJISALUU
BO3/lyXa, HMMEETCS pa3BUTas KaHAJIW3allMOHHAs CHUCTEMa, BBINOJHEHHAA U3
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MJIACTUKOBBIX TpyO. Aospaius BOJbI OCYHIECTBISICTCS TPH TIOMOIMU YETHIPEX
BO3/IYIIHBIX KOMIPECCOPOB «SoniC P-85», nmpousBoacTBa pupMel «New Aquariumy.
CyMmMapHasi MNpOM3BOJUTEIBLHOCTh KoMIipeccopoB coctasiser 400 1 Bo3myxa B
MuHyTy. s mojgorpeBa BOJbl B aKBapuymMax HCIOJIb3YIOTCS IOTPYXKHBIE
AIIEKTPOHATPEBATENM CO BCTPOCHHBIMU TepMoperyisitopamu. OCBElIEHUE eMKOCTEH
00€ecCreynBaloT ClielUalibHbIE aKBaPUYMHbIE JIIOMUHECIIEHTHBIE TamIbl «AquaGlo» u
«PowerGlo». meetcst Takke cClielMaIbHOE «HOYHOE» OCBELIEHUE, COCTOSIIee U3
[ATH JIaMI HAaKAJIMBAaHUS MOIIHOCTHIO 10 25 BT kaxasi.

Mexanudeckass W OHWOJOTHYECKAass OYHMCTKA BOJBI OCYIIECTBISIETCS TPHU
MTOMOIIY WHIUBUTYTbHBIX OJIOKOB OUYMCTKH, YCTAHOBJICHHBIX B Ka)KJIOM aKBapUyMe.

B xo3siicTBe eauMHOBpeMEHHO coaepKuTcsa 150 B3pOCIBIX NMPOU3BOAMTENEH
JMCKYCOB U PEMOHTHOE CTaJ0 YUCIEHHOCThIO 0K0J0 300 ocobeii pazmepoM oT 7,5 10
12 cm B Bo3pacte ot 6 g0 8 MmecsieB. Kpome 3Toro, B akBapuaiabHON MOCTOSTHHO
IPUCYTCTBYET HECKOJIBKO ThHICSY MITYK Majibka, okojio 2000 mTyK TOBapHOU PHIOBI
nuHou oT 4 1o 7 cM, u okoJio 1500 mTyk «moapocTkoB» mimHON 10 4 cMm. Ctano
POU3BOJMUTENIEH €XKEroJHO TIOJIBEpracTcsi MKECTKOM BHIOPAKOBKE IO TaKUM
MOKa3aTessiM, KakK JKCTephep, «IJIOXOW» XapakTep, BO3pacT, MPOAYKTHUBHBIC
kauyectBa.  (OCHOBHbIe TOBAapHbIEe ONEPANMH AKBAPUYMHOr0 XO03filicTBa —
ONTOBbIE MPOAAKU MOJIOAM TUCKYCOB Pa3HON OKPACKHU C JJIMHOH Tesa 7 -8 cM -
discus2020@gmail.com.

B xo3siicTBe mMmeroTcs mMaTtepuanbl U 00OpyAOBaHHE, MpEAHA3HAYEHHBIC NS
MEPEBO3KH JKUBOU PHIOBI HA TaTbHUE PACCTOSHHUSI.

Matepuas ¥ MeTOAbI HCCIACA0BAHUM

HccaenoBanue cTuMyJISIIUM HepecTa

PaGora BemmonHena Ha 0Oa3e axBapuanbHO 3A0 «Ilanopama». OOGBEKTOM
WCCIICIOBAaHUM CITy’KUJTM TPOU3BOAUTENN AUCKYycoB, Buaa Symphysodon haraldi
Schultz, 1960, BeipaiiieHHbIC B YCIOBUSIX JAaHHOW aKBapHaJbHOM.

Tabmuna 1 - Cxema onbiTa

Mokasate Bapuanr onsiTa
e 1 2 3 4
Obrem 400 400 400 400
aKBapuyMma, JI
KosnnuecTBo 12 14 14 12
PBIOBI, IIT.
JnuTensHOCTh 30 30 30 30
OTIBITA, CYT.
Meron . . , | TemmeparypHsli +
. | TeMIepaTypHbIi + | TEeMIepaTypHBIN +
CTUMYJISIIHI TeMITepaTypHBIN MoAMEHa BOJBI +
KOpMIICHUE MOJIMEHA BOJIBI
HepecTa KOpMJICHUE

HcneiThiBaINCH Ppa3INYHBIC CITOCOOBI DKOJOTHYECKOU CTUMYJIIUN HEPECTA
AUCKYCOB IIpM HX COACPXKaHHMHM B MATOYHBIX aKBapHUyMaX. Tak xe BeIoCh
Ha6JIIOI[CHI/IC 3a BHCHIHMMH IIOI'OAHBIMU MW IPUPOAHBIMH YCIOBHAMHU H HUX
BOSHCﬁCTBHCM Ha BOCIIPOU3BOAUTCIILHBIC KAYCCTBA BbICA)KCHHBIX I1ap JHUCKYCOB.
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beimu chopmupoBaHbl YETHIPE OMBITHBIX TPYIIIBI TPOU3BOAUTENCH THUCKYCOB,
YUCJIEHHOCThIO OT 12 1o 14 ocoleli B kaxaoi. Kaxayio rpynmy pei0 copepkaiu B
OTJIETIbHOM aKBapuyMe€ M3 OPTraHMYECKOIo CTeKsa moje3HbiM 00bemoM 400 IUTpOB.
JlnutenbHOCTH onbiTa cocTaBuia 30 CyTOK.

Jns cTuMynsiniuM HEpecTa B MEPBOW OMNBITHOM TPYIIIE MCIOJIB30BAINA METO]
TEMIEPATypHONW CTUMYJSILUA, OCHOBAHHBIM HA CHWKEHHHM TEMIEpaTypbl BOJABI B
npexHepectoBsii meprox (¢ 30 1o 27°C), CpOKOM Ha OHY HEIEII0, C IIOCIICAYOLIIM
ee mogseMoM ¢ 27 o 30°C. KopmiieHue JUCKYCOB B 3TOi TPYIIE OCYIIECTBIISUIN
cyxumu kopmamu pupmel «Tetray, ouH pa3 B CyTKH.

Jia ctuMmynsauuM HepecTa pbl0 M3 BTOPOM OMNBITHOW TPYIIBI, HApSAAy C
M3MEHEHHEM TeMmIepaTypbl (Kak M B IEpBOM TPYIIE), HCIOJb30BAIM HHOE
kopmiienue. llocne mombema TeMmmeparypbl BOAbI B aKBApUyME BMECTO CYXOTO
KOpMa, KaK B BapuaHTe 1, Mpou3BOAUTENEH MEPEBOANIA HA TPEXPA30BOE KOPMJICHUE
KUBBIMH KOpMaMHu (MOTbLIb, (pujie TopOyIu, (papiil U3 TOBSHKLETO CepIlia).

TpeTps ombITHas rpynmna OTIMYAIACH OT MEPBOM TPYINNbI TEM, YTO MOCIE
NOBBIIIEHUSI TEMIEpPaTypbl BOJbl B AaKBAPUYMaX, IPOBOAWIM €€ PETrYJSPHYIO
noameny. 1 pa3 B 48 uvacoB nmoamenuBanu 30% oObeMa BOJbl B akBapuyme. Jlis
KOPMJIEHHUSI TUCKYCOB UCIIOJIb30BaIN TOJBKO CYXOH KOPM.

Hakonell, B 4eTBEpTON OMBITHOM Tpymie pbld MPUMEHSIIN Cpa3y BCE CIOCOObI
CTUMYJSILMM Hepecta. Mcmosib30Bamy  TEMIIEPATYPHYK) CTUMYJSILIMIO, IIOCIE
MOBBINICHUS] TEMIIEPATypbl BOALI PHIOY TEPEBOAWIN Ha KOPMIJICHHE >KUBBIMH
KOpMaMy ¥ OCYIIECTBIISUIM PETYJISIPHOE J00aBICHUE B aKBApUYM CBEXEH BOJIBI,
aHaJIOTMYHO BapUAHTY 3.

B kauecTBe HepecTOBOro cyoOcTpaTta B aKBapuyMbl OBUIM YCTaHOBJICHBI
00pe3Ku KepaMUYeCKuX Tpyo nuamMeTpom okoiio 10 cm.

Ecnmu mpoucxomamn HepecT, TO KIAAKy MKPHI BMECTE C CyOCTpaTOM, a TaKkKe
OTHEPECTUBILIYIOCS Mapy NPOU3BOJUTEINICH EPECAKUBAIIA B HEPECTOBBIE AKBAPUYMBI,
r7i€ U MPOUCXOAWIA JOWHKYOalus WKpbI, BBIKJIEB M MOAPALIMBAHUE JIMYUHOK U
NOCJEAYIOIINE HEPECTHI.

HccaenoBanue BIMAHNMS MOTOHBIX YCJIOBHUI HA HEpPeCT

Bropas wacte onbiTa qiunacek 4 Mecsila, B TOM )K€ akBapualibHOW. B kauecTBe
00BbeKTa HuccneaoBaHusl ObUIM MCIIOJIb30BAHbl BHICAXKEHHBIE HA HEPECT Maphl, OHU HE
noI0MpauCh MO OKpacy MM BO3pacTy. B sKypHall 3anuchiBaJICh JaThl HEPECTOB

Benuce u3mepeHuss kadecTBa BOJIbI (KHUCIOTHOCTh, KECTKOCTb, COJEpKaHUE
aMMHaKa, HUTPUTOB W HUTPATOB), ObUIM HCIIOJIH30BAaHBI JAHHBIC IO IOTOTHBIM
YCJIOBHSIM (TeMIeparypa, JaBjIeHUuEe, MAarHUTHBIE OYpH).

JlaHHBIE 1O TemIepaType U JaBJICHHIO B3Thl HA MeTeocTanIuu PITAY-MCXA
umenn K.A. TumupsizeBa, 310 Hanbosee OJM3Kas MO PACCTOSIHUIO CTAHIUS K MECTY
MPOXOXKJICHUS oOnbITa. J[aHHBIE 1O CWI€ MarHUTHBIX Oyph B3STHI Ha cailTe
[http://www.tesis.lebedev.ru/magnetic_storms.html].

KucinortHoctb B HEPECTOBBIX aKBapuyMax CO3[aBaaCh C€ MOMOILBIO
optoocopHOl KHUCIOTBI M TEpea MOCAAKON Taphl cocTaBisiaa 5,5-5,8 eauHuIl.
ITocne mocanku map Benuch m3MepeHuss pH OIuMH pa3 B [I€Hb B TE€YEHHUE NEPBOU
HEJEIU JUIsl BBISBICHUS W3MEHEHMH KHCIOTHOCTH CBSI3aHHBIX C COJEpPKAaHHEM
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IMCKYCOB B HepecToBoM akBapuyMe. [lozxe ¢ukcupoBanocs 3HaueHue pH, Tonbko
KOT'/1a MPOUCXOMI HEPECT.

Obmast kE€cTkoCcTh Tepen mocaakod coctaBisiia 4 gH, wusmepenus
IPOBOJMINCH TOJBKO MPHU J00ABJICHUU CBEXEW BOJBI, MOCIE MEpecakd MajbKa B
OTIETBHBIM aKBapuyM, TaK Kak Jpyrux ¢aKTOpoB BIUSHUA Ha KECTKOCTh B
akBapuyMe He ObL10. J[OMOJHHUTENHbHO BEIMCh M3MEPEHUs KOJIMYECTBA aMMUaKa,
HUTPUTOB U HUTpaTOB [Kapnenko,1999].

KoHTpons kauecTBa BOJBI BEJICS KamelbHBIMA aKBAaPHUYMHBIMU TECTaMHU
¢upmer Tetra. C ux momoInpto onpeaessuii Bennuuny pH, o6mryro u kapOoHaTHYIO
’KECTKOCTb BOJIbI, KOHIICHTPAIIMIO PACTBOPEHHOI'O KHUCIOpOoa. TemmepaTypy BOJIBI
OTIPENEISUTH TIPU TIOMOITH CIUPTOBBIX TEPMOMETPOB, YCTAHOBJICHHBIX B KaXIOM
aKBapuyMe.

VYcnoBust comepkaHUsT Tap IMCKYCOB B HEPECTOBBIX akBapuyMax. l[lapbl
BBICR)KMBAIOTCSI  OTHENbHbIE  akBapuymbl oO0bemoMm 100 71, OCHalleHHBIE
(UIBTPOBAIILHOM CHUCTEMON Ha OCHOBE a’piudTa, AOMOIHUTENIbHBIA BO3IYyX HE
AKBapuyMbl HAXOASATCS B JAJIbHEM KOHIIE XO35MCTBA, UTO MO3BOJISIET 00OEperarh polo
OT XOXJCHHS MepCOoHAlla U KIMEHTOB, KOTOPOE MPUBOJUT K cTpeccy. Temmeparypa
noepxuBaercs Ha yposae 28-29°C.

PesyabTaThl ucciaeq0BaHuM

Coaep:xaHue MATOYHOTI'O CTA/1a JUCKYCOB

MatouyHO€ CTaJ0 AMCKYCOB COJEpKajld B aKBapuymMax H3 OPraHU4YeCKOro
cTekna, eMKocThio 400 murpoB kaxkmend (150%75%x45 cm). AxBapuymbl ObUTH
YCTaHOBJICHBI B CTOMKAX B CpEIHEM DSy, TAaK KAK IMEHHO Ha TaKOW BBICOTE y/I0OHEE
BCEro Ha0MI0NaTh 3a MOBEJEHHEM pbIObI. B KaxaoMm akBapuyMme pacrosaraics
BHYTPEHHHUI BOJOHArpeBaTeilb CO BCTPOEHHBIM TEPMOPETYIATOPOM MOIIHOCTHIO 300
Br. C ero noMonipto TeMreparypy BoAbl B aKBapuyMe MOAECPKUBAIN HA YPOBHE 28-
30°C. Jlns obecriedeHrss MEXaHUUECKOM M OMOJIOTHYECKOM OYHMCTKH BOJBI B KaXKI0M
€MKOCTU ObLJI YCTAHOBJIEH CaMOJENbHBIA BHYTpeHHUHN GuibTp. LlMpKynsuus BoIbI
yepe3 (GUIbTPYIOLIMNA MaTepuan OCYIIECTBIISUIACH C IMOMOILIBIO BOJSIHOW IOMIIBI
npou3BoauTeNbHOCThIO 1200 1/yac. PunbTpyromui matepuan (MOPOJIOHOBYIO
ryOoky) npombiBanu 1 pa3 B 48 yacos. [{s adpanuu BoJIbI B KAKIOM akBapuyMe ObLIO
YCTAHOBJIGHO MO JBa pPAacHbUIMTENS BO3[yXa, BBIIIOJIHEHHBIX U3 KapOOpyHJa.
[Tpou3BOIUTENBLHOCTh CUCTEMBI adpaluu nojajaepxxkuBand Ha ypoBHe 300-400 nutpos
BO31yXa B 4yac. JIJig mpenoTBpalieHns BIIPHITHBAHUS PHIOBI U CHIDKCHUS MCTIApCHHUS
BOJbI, AKBAapUYMbl CBEPXY 3aKpPBIBAIM JIMCTAMH ILJIACTUKOBOW TUIeHKU. Jljs
OCBEILIEHUSI aKBapUYMOB MCIOJIB30BAJIM JIaMIIbl «aquagloy (eMKocTH, I/ie coaepKaiu
pBIO C KpacHO# OKpackoil) uimm «powergloy» (asis peIO ¢ cuHel OKpacKoi).

B kauecTtBe HepecToBOro cyOcCTpara il JUCKYCOB B KaXIbIil aKkBapuyM
BEPTHUKAIbHO YCTaHABIMBAIH I10 JBa 00pe3Ka KepaMHUUeCKUX TPpyO TUaMeTpoM OKOJIO
10 cm. [Ins npenoTBpallieHusi 3aHoca BO30OyauTenel 3a00jieBaHUN MaTOYHBIE
aKkBapUyMbl MMEJIM CBOM WUIAHTH JUIsl 3ajduBa U ciivBa Bojabl. [loamena Boabl B
akBapuyMax Obula MUHUMalbHOU (He Ooniee 10% B CyTKH), Tak Kak CO3pEBaHHE
MOJIOBBIX MPOJYKTOB y IUCKYCOB JIyUIll€ BCErO MPOUCXOIUT B «CTAPOil» BOJE.
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Kopmiienue mpousBoguTenell OCYUIECTBISIM BpPY4YHYIO, TPU paza B CYTKH.
Pa3oByro nmopuuto KopMa HazHayajal, UCXOMs U3 €€ MOJTHOW MOoeAaeMOCTU PhIOOil He
oonee yem 3a 10 muHyT. BOo BpeMsi yTpeHHETr0 KOPMJIEHUS HCIIOIb30BAIM MSICHOM
dapur. JInem pride 3amaBanu cyxue kopma pupmbl «Tetray. [ peIObI ¢ KpacHOM
OKpAacKOH HCIOJb30Baan KopM «Discus», s pelObl ¢ CHHEH okpackoit — TetraMin.,
Bo BpeMs BedepHEro KOpMJIEHHSI B KauyeCTBE KOPMa HCIMOJIb30BAIU MOPOKEHOTO
motbuIs [Dposos, 2006].

N3yuenne pa3au4HbIX CIOCOO0B CTUMYJISIIIUM HEPeCTA TMCKYCOB

AxBapuym Ne 1.B Hem coaepxamu 14 mpousBoAuTeNeld AMCKYCOB: 2 IIT.
Cobalt, 4 m. Pigeon blood, 2 m. Turquoise, 4 mr. Red melon, 2 mt. Marlboro. Jlo
Hauana SKCIEPHMEHTa TeMIepaTypa BOabl B akBapuyme coctaBisma 30 °C. B
NepBBI JIeHb ONBITA TemmepaTypy Boxbl cHmsmmd no 27 °C. Ilpu  naHHOI
TEeMIepaType puidy coaepKalid B T€YEHHE 7 CYTOK, IMOJHOCTBIO MPEKPATHB MOJAMEHY
BoAbl. Kopmunu npousBoauteneit cyxum kopmom ¢pupmbl «Tetray, o1UH pa3 B CYyTKH,
yrpoM. KonnuecTBO KOpMa pacCUMTBHIBAIM TaK, YTOObI pPBIOBI Chefanu ero 0e3
OCTaTKa B TEYEHHE OJTHOTO Yaca.

Ha BoCbMBIe CyTKH TeMIIepaTypy BOAbI B akBapuyme yBemmumin g0 29°C.
Kopmiienne pbiobl — 6€3 U3MEHEHUH.

Kak noxazanu nHaOmoneHus, 3a Bech mnepuoj omnbita (30 cyTok) B 3TOM
akBapuyMe He Obulo 3aUKCHPOBAHO HEpecTa JAMCKYCOB, HHM OJIHOM Mapbl
MIPOU3BOUTENEH TaKkKe He 00pa30BaIOCh.

B akBapuyme Ne 2 conmepkanmu 12 mpowmsBoaureneid: 3 mt. Pigeon blood, 4
mr. Marlboro, 1 mT. Alenquer san merah, 4 mT. Red melon. Tak xe kak u B
akapuyme Ne 1, TemmepaTypy BOIbI B HEpBYIO Hexenmo cHmsmam o 27°C, a Ha
BOCHMBIC CyTKHM ombiTa — yBemmummd g0 29°C. KopmieHue mpomsBojuTeneil 1o
MOMEHTa MOJAbEMa TEMIIEpaTypsl — cyxuM kopmoM. [locie nogpema TemmnepaTypsl, B
oTiivyue OT akBapuymMa Ne 1, U3MEHWIM KOPMJIEHHWE JHUCKYCOB. Y CTaHOBHIIU
TPEXpa3oBo€ KOPMJICHHE >KMBOTHBIMU KopMaMu ((apini U3 TOBSDKBETO Cepla,
MOTBUIb, pusie TopOyn), ¢ 10b6aBIeHeM BUTaMUHOB I (cTumysisiius camiioB) u E
(cmocoOcTBYeT (HOPMUPOBAHHIO MKPHI). BUTaMuHbI BBOAWIM B (hapIll U3 TOBSKBETO
cepala.

Ha npoTsikeHun Bcero onbiTa HEpecTa peld B 3TOM akBapuyMe He HabJro1anu,
HO Ha 16-e cyTku oaHa mapa mpowusBoauTenel (camern; Marlboro u camka Pigeon
Blood) Bce-taku otnenmiace.

AxBapuym Ne 3. B Hem conepsxkanu 14 pei0: 2 mt. Marlboro, 4 mt. Cobalt, 2
mT. Pigeon blood, 4 mt. Red melon 2 mit. Turquoise. TemmepaTypHy0 CTUMYJISIIAIO
HepecTa MPOBOJIUIIN aHAJIOTHYHO akBapuymam 1 u 2. Jlig kopmieHus: pelObl KaK 1o,
TaK M MOCJIE MOBBIIIEHUS TEMIIEPATypbl UCIIOIB30BaIM cyxue KopMa pupmel «Tetray.
Ha BochMmBIE CyTKHM, TOCNie TOabEMa TeMIepaTypbl BOJbI B aKBapuyme, CTajH
OCYUIECTBJISATh PETYJSIPHYIO TOAMEHY BOAbI — 1 pa3 B 48 yacos, no 30% ot oObema
aKBapuyma.

Ha 11-fi geHp nepemecTwiiach K  HEpPECTOBOMY  cyOcTpaTy mapa
npousBogautenei (camka Blue diamond u cameny Cobalt), Ha 14 nenp Oblia
oOHapykeHa KJaJKka HMKpbl Ha KepaMuueckod TpyOke. TpyOka C KIaJKOW HKpBI
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BMECTE C OTHEPECTUBIIUMUCS MPOU3BOAUTEIISIMHA OBLUTH TIEPEHECEHBI B HEPECTOBBIM
akBapuyM. bosblie oTOmIENIIMX Tap W KJIaJ0K HKPbl B JaHHOM aKBapuyMe
3apEerucTpUPOBAHO HE OBLIO.

B akBapuyme Ne 4 cojieprkany Takoi ke Ha0op pblO, KaK U B akBapuyme Ne 2:
3 mTt. Pigeon blood, 4 mt. Marlboro, 3 mr. Turquoise, 2 mt. Red melon. B aToit
€MKOCTU TPUMEHSJIM TaKyl0 K€ TEeMIIEpaTypHYI0 CTUMYJISIMIO HEpecTa, Kak U B
akBapuymax 1-3. Hapsny ¢ 3TuMm, Kak ¥ B BapuaHTe 3, mocie noabemMa TeMIepaTyphl
Bozbl 710 29°C, cTany peryispHyIo MoJIMEHHBaTh Boay — | pa3 B 48 yacos, mo 30%
oT o0beMa akBapuymMma. Takke Mmocie mogpemMa TeMIepaTypbl U3MEHUIN KOPMIICHHE
MPOU3BOAUTENCH (aHAJOTUYHO BTOPOMY aKBApUyMYy), BKIIFOUMB B MX PAIlMOH KOpMa
’KUBOTHOTO TIPOUCXOXKCHUS, 000TaIIEHHbIE BUTAMUHAMMU.

B srom akBapuyme 3a mepuoj HaOMIOAEHHUS YCIENIHO OTHEPECTHIIUCH TpU
napel npousBoauteneid. Ha 10-ii meHp mepemecTmiiach K HEPECTOBOMY CyOCTpaTry
napa Turquoise, Ha 12-i AeHb OT HUX ObLIA TOJTy4YeHa Kiajaka ukpsl. Ha 13-i1 ness -
Bropass mapa (camenmr Red melon m camka Marlboro), depe3 Tpu AHS Takxke
orMmeTaBiias ukpy. W, Hakonen, Ha 17-i1 JeHb mepeMecTUsiach K HEPECTOBOMY
cybctpary TpeThs mapa (Pigeon blood), oTHepecTHBIIasics cmycTsi IBOE CYTOK.

Takum oOpa3om, pe3yJabTaThl JKCIEPUMEHTa TMokazanu (Tabn. 2), 4To
ONTUMAJIbHOW TMpHU Pa3BEACHUM AUCKYCOB SIBIIAETCS KOMIUIEKCHAs CTUMYJISLIUS
HEpecTa, BKJIIOYAIONAs TEMIIEPATypHYIO CTUMYJISIIIUIO BMECTE C OJHOBPEMEHHBIM
M3MEHEHHEM pEKMMa KOPMIIEHUS ITPOU3BOJIUTENICH M PETYISAPHOM MOJAMEHOU BOJBI
Moclie TMOBBIIICHUS €€ TemmepaTypsl. B 3ToM ciydae yaanoch 3acTaBHUTH
Pa3MHOXATHCS MTOJIOBUHY PHIO.

Tabmuua 2 - Pe3ynbTatel onbita

KonuuectBo
MPOU3BOAUTENEH, KonnuectBo
MeTto CTUMYIISITIT KomnuectBo
Ne akBapuyma N MEPEeMECTUBIINXCS K | KIIAJOK UKPHI,
HepecTa MIPOU3BOIUTENCH, IIIT.
HEPECTOBOMY LIIT.
cyocTpary, mrT.
1 TEeMIIepaTypHbIN 12 0 0
TEMIIEPATYPHBIN +
2 patyb 14 1 0
KOpMJICHUE
TeMIIepaTypHBIN +
3 patyp 14 1 1
[MOAMEHA BOJEI
TeMIepaTypHbIi +
4 [MOJMEHA BOJBI + 12 3 3

KOpMJICHUE

[Ipy wWCrmoOnp30BaHMKM  TOJNBKO  TEMIEPATYpHOM  CTUMYJSALIMM  HEpecTa
MOJIyYEHHBIM pe3ynbTaT ObUl HYJEBBIM, HU KJIAJOK HMKpPbl, HU OTOUIEALINX Map
npousBoauTenell He Habmonanu. KomOuHupoBanue TemnepaTypHOd CTUMYIISLIUU C
M3MEHEHHEM PEKMMa KOPMJICHUS! TaKkKe OKa3aJIoCch Manod(p¢eKTUBHBIM, TOTOMCTBA
OT PBIO 3TO TPYIIIBI MOJIYYUTh HE YAIOCh.
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M3meHenne teMriepatypbl COBMECTHO C PETYJSIPHOW NOAMEHOM BOJBI, XOTh U
MO3BOJIMJIO JOOUTHCA HEpecTa OT OJHOW Mapbl JUCKYCOB, OJIHAKO MOJTYYEHHBIH
pe3yJabTaT 0Ka3ajcsa HAMHOTO XYK€, YEM B UETBEPTOM BAPUAHTE OIIbITA.

Kitanku MKpel U3 TPETHETO U YETBEPTOTO OMNBITHBIX AKBAPUYMOB, TAK K€ KaK U
BBUIOBJIEHHBIE OTTyZa Mapbl MPOU3BOJUTENECH, OBLIM IMOMENIEHbl B HEPECTOBBIC
akBapuymbl. OHu uMmenu pasmep 50x50x45 cm, oobem Boawsl — 100 1. Kakmabrit
aKkBapuyM OO0OpYyJOBaJIM BOJIOHAIPEBATEIEM CO BCTPOEHHBIM TEPMOPETYISITOPOM
motHocThi0 100 BT, u moponoHoBoil ryOkoi 1uiss MEXaHHUECKON M OMOJIOTUYECKOM
OUYMCTKH BOJIBI.

[upkynsuust BOABI 4epe3 MOPOJIOH OCYLIECTBISUIACh MPH MOMOIIU 3pIAUQTa.
CTeHKM COCEIHUX HEPECTOBBIX AKBAPUYMOB MPUKPBUIM HENPO3PAYHOW IUICHKOM,
4TOOBl HEpECTSIIMECS Mapbl HE MOIJIM BHAETh APYr Apyra. Boay 1iis 3amuBKH
aKBapMyMOB TOTOBWJIM cleaytomuMm oOpasom. bpamu 75 % (75 n) wyucroit
OTCTOSIHHOM M TPOA3PUPOBAHHOW BOJONPOBOJHOM BOJBI, MPOIMYLIEHHON uepes
YCTAaHOBKY OOpaTHOr0 OCMOCa M CMELIMBAJIM C 25-10 JUTpaMH BOJbI, B3SITOH W3
MaTOYHOI'O aKBapruyMa, B KOTOPOM OTHEPECTUIIUCH PHIOKI.

DTy cMech 3a1Id B HEpeCTOBUKU. KpoMe TOro, B KaKIyr0 eMKOCTh J100aBUITU
no 1,5 mn oprodochopuoit kuciotel (40%) nis carkenus Benuuunbl pH. [pu sTom
pH BO BCcex HEpECTOBBIX akBapMyMaxX CHHM3WJIACH 10 3Ha4YeHus 5,6- 5,7. OCHOBHbIE
pe3yNbTaThl MHKYOAIIMU UKPHI U MOJPAIIMBAHUS JIMYMHOK IPUBEEHBI B Ta0IMIIE 3.

Tabnuma 3 - PesynbTaTsl HHKYOALMK UKPBI U TOAPALIUBAHUS JTUYUHOK

Ne napsl
1 2 3 4
Iloxa3aTenn CamMxa Blue Red mel
diamond Turquoise camer e rr:g on Pigeon blood
i camterr Cobalt u camka Marlboro
Koa1uecTBO UKpBHI, LIT. 210 364 170 249
KonuuecTBO TUYMHKH, IIIT. 151 298 141 228
KonnuecTBo Manbka 62 279 92 198
(14 cyr.), wir.
Boixon nuunaku, % 71,9 81,9 82,9 91,6
o/.
Berxon MarbKa, %: 29,5 76,6 54,1 79,5
OT UKPBI
OT JINYUHKHU 41,1 93,6 65,2 86,8

Kak BUHO M3 TaHHBIX TAOJIUIIBI, TyUIIHE PE3yJIbTAaThl TIOJyYeHBI OT Tap 2 U 4,
B KOTOpPBIX 00a pOAMTENST UMEIH OJWHAKOBYIO OKpacky (mapa Turquoise m mapa
Pigeon blood). Ix mmomoButocTs coctaBmia 249-364 mT. UKPHI, BEIXOJ] JIMUMHKH H
MaJibKa Takke ObLI BBICOKHM — 82-92% u 77-80% COOTBETCTBEHHO.

Kpome TOro, BBDKMBAEMOCTh Majlka OT OTHUX NPOUZBOJUTENEH BO BpeMs
MOIpANTMBaHUs Tak)Ke OblJlJa HAMHOTO BBINIE, TI0 CPABHEHUIO C JAPYTHMH IMapaMu |
cocTtaBmia 87-94%.

[Tapsr auckycoB 1 u 3, rae camen U caMKa UMEJIH Pa3Hyl OKpacKy, IMoKa3ajau
XYJIIIUE PEe3yJIbTaThl MO BCEM HCCIeAyeMbIM mnpu3Hakam. OHM MMENTH MEHBIIYIO
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mnoaoBuTocTh (170-210 mT.) W 3HAuMTeNnbHO YycTynanu mnapam 2 u 4 1o
KU3HECTIOCOOHOCTH JTMYMHOK BO BpEeMs MOAPAIMBAHMSL.

Camble TUIOXME pe3yJbTaThl MOJYy4YeHbl OT mapbl Ne 1, mpou3BoguTENH B
KOTOPOH HE TOJIBKO Pa3iuyaliuCh MO OKpPacy, HO U B MOMEHT MOATOTOBKHU K HEPECTY
UX KOPMHIJIM TOJBKO CYXMMH KOpMaMu, B OTJIMYHME OT map 2-4, MojydyaBIIUX B
PEeIHEPECTOBBIN MEPUO/ MOTHOLIEHHOE KOPMIICHHE.

Ha nHam B3risij, MMEHHO HecOalaHCUPOBAHHOE KOPMIICHHE MPHUBEIO K TOMY,
4yT0 BRIXOA JTMUUHKH (71,9%) 1 manbka (29,5%) OT UKpBI ATUX PHIO OKA3aJICS CaMbIM
HU3KUM, B CPaBHEHUU C PIOOM U3 APYTUX Hap.

BriBoabI

1. Ucnonb3yemble B 3AO «IlaHOopamMa» MeTOABl cCOnEpkKaHUS U KOPMIIEHHS
MaTOYHOTO CTaJa JUCKYCOB B COCTOSHUM OOECIEUUTh YCIHEIIHOE MOIyYeHHE
MMOTOMCTBA OT ATUX PHIO.

2. Jlyumme pe3ynbTaThl MOKa3ajdl KOMIUIEKCHBI METOJl CTUMYJIALMKU HepecTa
JTUCKYCOB, OCHOBaHHBI Ha OJHOBPEMEHHOM MCHOJb30BAHUM TEMIEpPaTypHOU
CTUMYJIALIMH, TTOJIMEHBI BOJIbI U U3MEHEHHUSI KOPMJICHHS MTPOU3BOAUTENICH B MEPUOJ
0JIbEMa TEMITepaTyphl BOJIbI.

3. Jly4miue mokaszaTesu IJI0JIOBUTOCTH, BBIKUBAEMOCTH HKPBI U JIMYUHOK BO
BpEMsI MPOBEJEHUS ONbITa 3a(DUKCUPOBaHBI Y MAp ITUCKYCOB, UMEIOIINX OJUHAKOBYIO
OKpacKy caMoK M caMuoB. [Ipy HCToab30BaHNM CMENIAHHBIX Map C pa3HOW OKPACKOM
IJIOJOBUTOCTh M BBDKMBAEMOCTh MOTOMCTBA Obuta HaMHOro Hike. Camble TIOXHE
BOCIPOU3BOJAUTENbHBIE KAaUYECTBA OTMEUYEHBI Y PbIO, MOJYYaBIIMX BO BPEMS OIbITA
TOJIBKO CYXOU KOPM.

4. HanOoJsiee Ba)KHBIM B pa3BECHUU TUCKYCOB SIBIISIETCSI HE OTKJIAJKA UKPBI, a
CIIOCOOHOCTh BBIKOPMHUTH MOTOMCTBO. [lpu mpoBeneHUU IKCIEpPUMEHTa OBLIO
BBISIBJIEHO, UTO 32 MECSL] OJIHA [1apa MOKET OTHEPECTUTHCS 10 4 pas.

Jlutepartypa
1. byxosenn B. Paspenenue nuckycoB 3a pyOexxom // PbiOOBOACTBO M
Pri6onosctBoO. - 1979. - Ne 6. C. 20-26.
2 bazanos, A. P. UckyccTBO akBapuymHOro peiooBojacTtBa / A. P. bazaHoB

— M.: TTonut6r0p0, 2000. — 480 .

3 ®ponos HO. Eme pa3 o motbute u rossxbem cepate // Aqua Animals -
2006 - Ne 4, c. 4-9.

4 INopromkun C. O HepecTe auckyca Xekkens / Akapuym. 2009. - Ne 2. -
C. 17-21.

3) HoxnoB A. MoxHOo nu pasBectu jguckyca // PwiboBoactBo u
Pri6onosctBo — 1972 - Ne 5, ¢. 26-30.
6 HoxnoB A. Kak yxaxuBate 3a nauckycom // PrpiboBoactBo u

Pei6omoBcTBO. — 1971. - Ne 4. - C. 20-27.
7 I'ypxuit A. Quckycsl / M.: AkBapuym-nipunt, 2007. — 32 c.
8 Maryxno H. PazBenenue muckyca. O6mmue npasuia. Kuer, 2009. —
Pexxum moctyna: http://www.aquafanat.com.ua/pages-view-109.html.
9 Oropoguuk A. Mertonabl yiydileHHs OKpacku auckycos // Agquarium
Magazine — 2004 - Ne 1 —c. 13-18.
151


https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Faquaria2.ru%252Fnode%252F1468%2522%2520%255Ct%2520%2522_blank%26ts%3D1479463544%26uid%3D5029115211356077817&sign=2bec630cc28ed71a115214018355441a&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Faquaria2.ru%252Fnode%252F1468%2522%2520%255Ct%2520%2522_blank%26ts%3D1479463544%26uid%3D5029115211356077817&sign=2bec630cc28ed71a115214018355441a&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Faquaria2.ru%252Fnode%252F10308%26ts%3D1479463544%26uid%3D5029115211356077817&sign=a7f5279105e978fd1990007431b4c6af&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fdiscus-skat.ru%252Findex.php%253Foption%253Dcom_content%2526task%253Dview%2526id%253D51%2526Itemid%253D3%26ts%3D1479463544%26uid%3D5029115211356077817&sign=20f7b157863e6de600efccea835322e5&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Faquaria2.ru%252Fnode%252F434%26ts%3D1479463544%26uid%3D5029115211356077817&sign=f40abcdf7012bae8f2deb31c19e7cd7b&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Faquaria2.ru%252Fnode%252F434%26ts%3D1479463544%26uid%3D5029115211356077817&sign=f40abcdf7012bae8f2deb31c19e7cd7b&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Faquaria2.ru%252Fnode%252F388%2522%2520%255Ct%2520%2522_blank%26ts%3D1479463544%26uid%3D5029115211356077817&sign=6fe491581dc7a35bd3a47b1153d968e3&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Faquaria2.ru%252Fnode%252F388%2522%2520%255Ct%2520%2522_blank%26ts%3D1479463544%26uid%3D5029115211356077817&sign=6fe491581dc7a35bd3a47b1153d968e3&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.aquafanat.com.ua%252Fpages-view-109.html%26ts%3D1479463544%26uid%3D5029115211356077817&sign=2e91862767a242684857d35addf84421&keyno=1
http://www.aquafanat.com.ua/pages-view-109.html
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.american.cichlids.ru%252Farticles%252Farticle.php%253F%2526art_id%253D307%2526cat%253D6%26ts%3D1479463544%26uid%3D5029115211356077817&sign=803987ec862e1d428e6affb929159e20&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.american.cichlids.ru%252Farticles%252Farticle.php%253F%2526art_id%253D307%2526cat%253D6%26ts%3D1479463544%26uid%3D5029115211356077817&sign=803987ec862e1d428e6affb929159e20&keyno=1

10 T'ypxwuit A.H. luckycel. M.: Onmma-IIpecc I'pan, - 2003. C. 23-28.

11 benos, H. A. 10000 coseroB akBapuymucry/ H. A. benoB — MuHCK:
Xapgecrt, 2007. —608 c.

12 Degen B. Discus. Neptune City, New Jersey: Neptune City, 1990-186 p.

13 Jlobuenko B.TonyOsle muckycel Hepectsarcs /I PwiboBomcTtBo 1
Pr16omoBcTBO —1979 - Ne3, c. 25-29.

14 Schmidt-Focke E. Schmidt-Focke's Discus Book / "Tropical Fish
Hobbyist"// USA- 1991.- Ne 2.- p.4-7.

15 Topromkun C. Jluckycsl — Bce HE Tak yxK U ciaoxkHo// AxkBapuyM. - 2002.
- Ne 5.C. 15-20.

16  Keller Gu. Der Discus. Konig der Aquarienfisch./ Keller Gu. — Stuttgart,
1982 - 157 p.

17  Csemenust o MarHuUTHBIX Oypsix http://www.tesis.lebedev.ru/magnetic
storms.html.

18 Kapnenko . Juckyc. Mockaa, 1999. — Pexum
nocryma: http://toptropicals.com/html/aqua/fish/discus/discus.htm.

YK 639.3
XAPAKTEPUCTUKA MATOYHOTI'O ITIOTI'OJIOBbS
PACTUTEJBHOSITHBIX PhIb PHIBX03A «<EPTEHUHCKHW»
CepBeTHHK F.E.l, MacJjoBa H.I/I.l, Baacos B.A.”
Ldedepanvroe cocydapecmeennoe 6100icemnoe HAYUHOK yupescOeHue
«Bcepoccuiickuii HayuHo-uccie0o8amenbCKuti UHCMUmym uppu2ayuoHHo20
PblO0800CMEAN
Dedepanvroe 20cydapemeentoe G100icemnoe 06paz08amenbHoe yupexrcoeHie

svicuteco oopaszosanusi Poccutickuii 2ocyoapcmeennulil azpaphulii yHugepcumen -
MCXA umenu K.A. Tumupszesa

CHARACTERISTICS OF THE BREEDING STOCK OF HERBIVOROUS
FISH FISH FARM "ERGENINSKIY"
Servetnik G.E., Maslova N.I., Vlasov V.A.

B TocynmapctBennii peecTp ceneKUMOHHBIX noctmxeHuit PO na 2016 rox
BHECEHBI oJioMamHeHHbIe (opMbl amypa Oenoro (Ctenopharyngodon idella),
TOJICTOJIOOWKA oemoro (Hypophthalmichthys molitrix) u MeCTPOro
(Hypophthalmichthysnobilis). B akBakynbrype P® ObLiv BbIBEACHBI 2 IOPOIBI
0emoro TOJCTONOOWKA, OAHAKO OHU TOTEPSUTM CBOM CTaTyc, TaKk Kak C HUMH B
JaJIbHEHIIIeM He TTPOBOAMIIACEH TpeOyeMas CENEeKIIMOHHO-TITIEMEHHas paboTa.

AHanmu3 COCTOSIHMSI MaTOYHBIX cTag B pbiOxo3ax CTaBpOMOJIbCKOTO U
KpacHomapckoro kpaeB u Boarorpaickoit 06acTu moka3ai, 4To BO BCEX X03SMCTBaX
PEMOHTHOE TIOTOJIOBbE (DOPMHUPYETCSI 4aCTO HE M3 CETOJICTKOB, M M3 JBYXJIETKOB,
KOTOPBIE BBIPAIIUBAIOTCS B TIOJIHUKYJIBTYPE C KapIoM Npu KOPMIICHHH KOMOUKOPMOM.
[Ipy >TOM He YYHTBHIBAIOTCS JaHHBIE MPOUCXOXKICHHS u Bo3pacra (Maciosa,
Cepsetnuk, 2002; barpos u np., 2002).
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https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ftoptropicals.com%252Fhtml%252Faqua%252Ffish%252Fdiscus%252Fdiscus.htm%26ts%3D1479463544%26uid%3D5029115211356077817&sign=af11842237793cc0c9c4bfdc955d4750&keyno=1
http://toptropicals.com/html/aqua/fish/discus/discus.htm

[Ipn ynydmieHWW yCIIOBUM BBIpAIIMBAHUS POCT PEMOHTHBIX CETOJETKOB
PACTUTENBHOSIIHBIX PbIO MOBBIIIAETCA, IPU 3TOM CHUXKAETCS BapuaOeIbHOCTh JJIUHbI
U Macchl Tejla, a acUMMETPHUs NEPEeXOAUT OT TMOJIOKHUTEIbHBIX 3HAYEHUH K
orpuuarenbHbiM. Hanbonee M3MEHUYMBBIM SIBISIETCS WHIEKC MPOTOHUCTOCTHU TeEa,
kodduiment Bapuauuu gocturan 42,7% (borepyk, 1983). AHamoruyHble JaHHBIE
noiayueHsl y kapma (BmacoB, Macnosa, 2011). BeisgBiaeno, uto wmopdo-
(hU3M0OrNYeCcKe MoKa3aTesd y pbl0 3aBUCST HE TOJIBKO OT YCIIOBHM BBIpAI[UBAHMUS,
HO OT BO3pacTa, MPOUCXOKICHUS U YPOBHS CETIEKIIUH.

[Tpu GopMupoBaHUU MATOUYHBIX CTaJ MECTPOTO U OEJIOTO TOJICTOJIOOMKOB Ha
ore YKpauHbl TIpH JBYXJMHEHHOM Da3BECHUM BBIPAIIMBAHUE CETOJIETKOB
MIPOBOJIUTCSA TIPH IUIOTHOCTH Tocaaku 25-80 Thic. mIT./Ta, a nByxyeTkoB - mpu 1000-
1200 wrr./ra (I'peukoBckas, Cemenos, 1984).

B.I1. IMonspym u B.I1. MBanoBa (1983) pexkomenayoT mpu otOOpe phid B
IJIEMEHHOE CTaJ0 OTJaBaTh MPEANOYTCHHE TEM OCO0SM, KOTOphIE TPHU IMPOUYUX
PaBHBIX YCIIOBHSIX WMEIOT OOJIBIINK 0OXBaT W JIMHY TeJla, TaK KaK 3TH MPU3HAKH
MMEIOT OO0JIBIIIOE CENIEKIIMOHHOE 3HAUCHHE.

[Ipu ¢popMupoBaHWM MATOUYHBIX CTaJ B YCJIOBHSX MOJIaBUM OCHOBHBIMHU
MeTOoJlaMU TMpU (POPMUPOBAHUHU TUJIEMEHHOIO CTajJa ObUIM OTOOpP W BBIpAIIUBAHUE
JUYUHOK OT BBICOKOIUIOJOBHUTHIX M PAHO CO3PEBAIOIIMX CAMOK O€oro W MmecTporo
TOJICTOJIOOMKA, a TaKKe 0TOOp HamboJiee KPYIHBIX MO Macce roioBUKOB (JIoGueHko,
Cropoxenko, 1980; Apukos u np., 2013).

B npaktuke pasBeieHHs PACTUTEIBHOSIHBIX PBIO BO3HHUKJIA OCTpas
HEOOXOJIUMOCTh B pa3paboTke 0OoJiee COBEPIICHHOM CHCTEMBl CEJICKIIMOHHO-
IJIEMEHHOM paboThl, OTBEUAIOIIEH TPEOOBAHUSIM COBPEMEHHOTO MPOU3BO/ICTBA.

Marepuana u MeTOAbI

OCHOBHBIM MaTe€pHUaJIOM IO OIEHKE MPOU3BOAUTENCH PACTUTEILHOSIHBIX PHIO
MOCIYXWUIM JIaHHbIE 2-JICTHUX HWCCJCJAOBAHWM, BBITIOJIHCHHBIE B  PBIOX03€
«Eprenunckuii» Bonrorpaackoil obmactu. MaroyHoe MOT0J0BbE MPOU3BOIUTENEH
coctosuno u3 360 rom. 6 - 9 - JeTHEero Bo3pacTa TpeX BUOB.

B pabote wucmonp3oBaHbl OOIICTIPUHATHIE B PHIOOBOACTBE M HXTHOJIOTHH
metonbl. Mkpa orenuBasiiach mo MoOpgo-METPHUECKUM IIOKa3aTessiM, a KauecTBO
CIIEPMBI - TI0 COOTHOIIIEHUIO KUBBIX U MEPTBBIX CIIEPMATO30MA0B. JIeHKoMTapHas
dbopmyna  ompemenena mo  meromuke ~ W.I.  HWBanomoir  (1983), a
anmaHuHamMuHOTpaHcepassl 1o  YmOpaiiT-Ilacxunoit. Marepuan TOJIBEprHYT
OmomMeTpuiecKor 00padoTKe.

Pe3yabTaThl U 00CyKIeHHE

AHanu3 nokasaj, 4To 0TOOp B PEMOHTHOE MOT0JIOBLE B XO34MCTBE IPOBOUTCS
13 0coOel, BBIPAILIEHHBIX B HAryJbHBIX MPYyAaX, YTO €CTECTBEHHO CKa3bIBAECTCS HA
KauecTBe mpousBoAuTenei. [lpu 3aBOACKOM MeTo/€ BOCIHPOM3BOACTBA ObUIM
MCIIOJIb30BaHbl HE 0oJiee NECATH CaMIIOB, YTO MOXHO MPEINOJOXKUTH O BBICOKOM
MHOpPEIHOM AENPECCUH B MATOYHOM CTa/JIE.

BayTpu kaxaoro Bujia NMPOU3BOAMUTENH XaPAKTEPHU3OBAIUCH OJHOPOIHOCTHIO
[0 Macce Tela M SKCTEPbEPHBIM IOKa3aTelasiM. Macca caMOK BCEX TpeX BHUOB
3HAUUTETHFHO TIPEBBIIAET Maccy caMmIiloB. HawmOoniee 3HaUMTENbHBIC pPA3TUUUS
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OTMEYEHBI y 0enoro amypa - 4,4 Kr, y mecTporo ToJICTOJI00MKa OHA cocTaBisiia 3,3 Kr
u y Oemoro toncromobmka - 1,4 xr. [lo wHAEKCY (GU3MYECKOTO pa3BUTHS,
KOX(PGUIIUEHTY YIUTAHHOCTH M OOXBaTy Teja CAaMKH 3HAYUTEILHO MPEBOCXOIMIIN
caMmiioB. MHaekc oO6xBaTa y caMOK MECTPOro TOJICTOJIOOMKA COOTBETCTBOBAI - 68,7%,
y Oenoro Toisicronobuka - 66,6%, y camok Oenoro amypa - 67,4%, 4TO ciemyet
MPU3HATH BECbMA HU3KHUM JJIi MATOYHOTO MOorojioBbs. [1o nanHeiM A.ILI'peukoBckoi
u P.A banramxu (1979) unaexc o6xBata y caMOK TOJICTOJIOOMKOB, OTOOPAHHBIX ISl
CEEKIIMOHHBIX 1nener, coctaBisur 70 -72%. B c¢Bs3Wm ¢ O3THM  MOKHO
CBUJICTEIHCTBOBATh O HEYJOBJICTBOPUTEITHLHOM JKCTEPhEPE CAMOK U  CaMIIOB,
BBIPAIMBAEMBIX B XO35SHCTBE MATOYHOTO CTAJ1a PACTUTEILHOSTHBIX PHIO.
Cpena oOutanus OOYCIOBIHMBAIOT (DU3MONOTHYECKUN cTaTyc opranu3ma. llo
MOKAa3aTeJIsIM KPOBH MOKHO CYJIHUTHh 00 YpOBHE OOMEHHBIX IPOIIECCOB B OpPTraHU3ME,
MTOJTHOIIEHHOCTH TIUTAHUS, a TAK)KE O PA3TMYHBIX MATOJIOTHIECKUX COCTOSHUAX U
3a00JIeBaHUSAX OpraHu3Ma. AHanu3 OeJiol KpPOBHM pbhIO BBHISBUI CYIIIECTBEHHBIC
W3MEHEHHUS B COOTHOIICHUH OTACIBHBIX (DOPM JICHKOIIUTOB. Y POBEHb U3MEHUNBOCTH
OTJICNBHBIX MOKa3aTele KPOBU Y PbIO OYEHH BBHICOK. B 0COOEHHOCTH 3TO OTMEUEHO
10 MOHOIMTaM (Tadur. 1).

N3 TpuHamuatu oOCIEIOBaHHBIX CAaMOK O€JIOro TOJICTOJIOOUKA Y OJHOM
OTMEUYCHO HapyIIEHUE OCMOCa, Y IPYTroi — XpOMAaTHHOJIM3, pACIia]] XpOMaTHHA.

Tabmuma 1 - JlelikouutapHas Gopmyia KpOBH MPOU3BOAUTEICH PACTUTEIbHOSIHBIX
pBIO

dopMeHHBIC JIEMEHTHI KpOBH, %0
Bun pe16st nomMopdHO- .
TUMQPOIHUTHl | MOHOILUTHI SICPHBIC HEHUTPOGUIBI | S03UHODHITBI
benblii amyp
CAMKIL Mz£m 66,6+2,65 27,2+2,18 2,18+6,66 2,7+0,75 1,12+-0,51
Cv,% 16,4 33,1 1247 115,5 189,3
S M+m 68,2+2,74 27,2+2,96 1,90+0,67 1,2+1,32 1,80+1,06
Cv,% 13,3 36,0 151,5 90,0 233,3
[TecTperit TONCTONOONK
M M+m 57,5+4,9 33,2+3,39 7,50+1,67 1,0+0,39 -
Cv,% 30,6 37,0 80,3 139,0
— M+m 67,712,34 23,5+2,51 8,80+2,71 0,66x0,66 -
Cv,% 8,5 26,2 75,4 245,0
Benblii TOICTOI00MK
M M+m 70,045,1 23,0+2,50 2,30+0,63 0,2+0,14 -
Cv,% 28,2 43,6 106,6 280,0
— Mz£m 72,9+2,85 25,3+2,53 1,70£0,47 0,1+0,1 -
Cv,% 11,7 30,0 82,9 340,0

V 6emoro aMypa OTMCUYCHBI Oonee CYHICCTBCHHLIC M3MCHCHHA B ITIOKA3aTCIIAX

Oenoii KpoBU. Y TpeX CaMIIOB M3 CeMH HaOJroalics Kapuopekcuc (pacmaj siapa) u

UTONU3 (pacmaja KJIETKH), KpOBb UMeJIa CBETJIO-PO30BYIO OKpacKy. [Ipu moBTOpHOM

aHaJIM3e JICUKOIMTApHOH (HOpMYINBI KpPOBU HAOJIONATNCh 3HAYUTEIBHBIC CIBHTH B

CTOPOHY YMECHBIIICHUS DJJIEMEHTOB JUMQGOUIHOTO psAga 3a CUET YBEIHYCHHUS

AJIEMEHTOB MOHONIMTOMAHOTO psiga. Cpenu mpousBoguTeneid Oemoro amypa
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BcTpeuanuch ocodu (y 11 u3 30), y KOTOPBIX B JEHKOLMUTAPHONU (POPMYJIE MOHOLIUTHI
coctaBysuid 10 43%. BhIsIBIEHO MHOTO pa3pylIEHHBIX U MOPAKEHHBIX SPUTPOIIUTOB,
YTO CBUAETEIBCTBOBAIO O IIYOOKHX NATOJOTHUYECKHMX HM3MEHEHHUSX B OpraHU3Me
Oenoro amypa.

VY caMOK MecTporo TOJICTOJIOOMKA COJEp)KaHHE MOHOILUTOB y OTIEIbHBIX
ocobern nmocturaiio a0 48%. Y HHX TaxkKe OTMEUYEHBI BBICOKHE 3HAUCHHUSA
nouMop(HOSACPHBIX  KIeTOK. Hanmwuume BBICOKOTO  ypOBHS JTHX  KJIIETOK
CBUETEIBCTBYET O PEAKIIMM UMMYHHOU CUCTEMBI Ha (PU3HOJIOTMUECKUE U3MEHEHHUS B
opraHu3Me psio.

B MeHbmield creneHu MOABEPKEHbl HM3MEHEHHUSIM IMOKa3aTeld KpPOBH Y
MIPOU3BOAUTENICH OEJIOro TOJICTOJIOOMKA, XOTS BCTPEYAIMCh OCOOW C TMOBBIIIEHHBIM
COJIep’)KaHueM MOHOLIUTOB, T.€. XapaKTep U3MEHEHHUH Y 3TOro 00beKTa HaXOJWICs Ha
0ojee HU3KOM ypoBHE. Mopdosoruueckre H3MEHEHUS KIETOYHBIX 3JIEMEHTOB,
0COOEHHO PPUTPOLIUTOB, UMETU HECKOJIBKO XapaKTEPHBIX OCOOCHHOCTEN: HapyIlIEHHE
ocMoca (IPUTPOIUTHI TPUOOPETAIOT MOUTH AIUINCOBUIHYIO (OPMY), BAKYOJU3ALIUS
Kapuopekcuca (pacrnaj siipa Ha OTAENIbHbIE YaCTH), LIUTOIU3 (KJIETKa TEPSIET CBOIO
OOBIYHYIO CTPYKTYpYy). Bakyonuzainus KapuOpeKCHC U IUTOJIU3 OOBICHSIOTCS
paccTpoCTBOM BHYTPUKIIETOYHOTO OOMEHA.

Ananu3 0enoi KpOBU YKa3bIBa€T Ha CYIIECTBEHHBIE CABUTU B JICHKOIIMTAPHON
(dbopmyse y Bcex Tpex BUAOB, HO B OCOOCHHOCTH y MPOU3BOAUTENEH OEIoro amypa,
YTO CBUAETEILCTBYIOT O HEOJIAroMoNIy4YHbIX YCIOBUSAX COIEPIKAHUS, UTO OTPa3HIIOCh
Ha MPOYKTUBHBIX KAYECTBAX U3y4aeMbIX PhIO.

W3ydyeHne akTUBHOCTM aMUHOTpaHO(epa3 y PpacTUTENbHOSIHBIX PbIO
MO3BOJISIET OTIPEACIUTh YPOBEHB IPOAYKTUBHOCTH IPOU3BOJUTEIIEH.
AmuHoTpaHcdepasbl - (QEepMEHTHI, KaTaJU3UPYIOLIUE MEPEeHOC aMUHOTPYII OT
KaKoW-TnO0 aMUHOKHCIOTHI K KeTokucioraM. Hambosee BaKHOW M3 HUX SIBISETCS
AJIT. Ona OCYIIECTBIAIOT CBSI3b YEPE3 O- KETOTIIOTApOBYIO, IIABEJICYKCYCHYIO W
MUPOBUHOTPAJAHYIO KHUCIOTHI C OENKOBBIM, YTIJIIEBOJHBIM M >KHPOBBIM OOMEHOM,
KaTaJu3upyeT CHHTE3 allaHuHA, aCTIaparnHOBOW U TIIIOTAMUHOBOW aMUHOKHCIIOT.

HccnenoBanusi moka3aiad, 4TO KoJIeOAaHUs ATOrO MOKa3aresas MO TPEM BUAAM
pBI0 HE MMENM CYIIECTBEHHBIX paznuuuil (Tabn. 2). OmpHaKO MpU CENeKIUU ITOT
MOKa3aTellb YBEIUUHBACTCS.

Ta6nuna 2 - Conepxanue AJIT B kpoBU pbIO

1-ii rog 2-1 TOx
By peiOb1 ITon MZm Co % M2 Co %
Bembiii amyp CaMKH 22,3+1,2 16,1 26,4+0,70 10,2
CaMIIbI 22,0+1,0 15,0 27,5%0,76 9,4
BeLiil ToCToN06MK caMKH 26,8+0,9 11,1 25,9+1,28 22,3
CaMIIBI 28,8+0,8 7,2 28,0+1,26 14,2
TTecTphiii ToncToNOGUK CaMKH 27,714 15,1 31,0+0,90 10,9
CaMIIbI 23,3+0,9 12,4 28,4+0,50 5,6

Yposensr AJIT y pbib ¢ BO3pacToM, B OCOOCHHOCTH y MOJIOBO3PEIIBIX 0COOEH,
PE3KO BO3pacTaeT. YpOBEHb BapuaOEIbHOCTH 3TOTO MOKa3aTeNsl KOJeOJIeTcs y caMOK

ot 11,1 no 16,1%, y camuos - ot 7,2 10 15,0%. Takas ke 3aKOHOMEPHOCTh OTMEYEHA
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u Ha kaprax (Maciosa, Biacos, 2011).

OTmedyeHa TOJIOKUTENbHAs  CBSI3b  MeXay akTuBHOCThIO AJIT wu
IUIOJJOBUTOCTHIO TMPOU3BOJUTENCH, YTO JAaeT OCHOBAaHME IoJiaraTh, YTO ATOT
MOKa3aTeslb MOXKET CIYKUTh OJHUM U3 OMOXMMHYECKUX TECTOB IPH OLEHKE OOMeHa
BCILIECTB W TPOJYKTUBHOCTHU TMPOU3BOAUTENCH. BbICOKMI auamna3oH kosieOaHuit
aKTUBHOCTU (PepMEHTa BHYTPH KaXXIOW TpPYIIbl pPbIO JaeT BO3MOXKHOCTH NpH
OOHUTHUPOBKE OTOMpaTh 0coOel ¢ BbICOKOM akTUBHOCTHIO AJIT B miiemMeHHOE sapoO.
VYuutbiBasi BBICOKYIO HacJeIyeMocTh AJToro rmnokasarens (Oonee 50%), ectb
OCHOBAaHHME BKJIIOYMTh YKA3aHHBIA MPHU3HAK TpU OTOOpPE 0coOeil B PEMOHTHOE
MJIEMEHHOE CTaJI0 PACTUTEIHLHOSIHBIX PBHIO.

Onenka mpousBoguTeNne 1Mo  MOpP(HO-GU3HOTOTUYECKUM  TOKA3aTEsIM
MOJIOBBIX TPOJYKTOB IOKa3ajga, YTO CpPeaHEe KOJUYECTBO IOITYYECHHON HKPHI OT
OJIHOM CaMKH MO HECKOJBKHM CE30HaM Kojebanoch y 0enoro Tojctosiobnka ot 650
no 937 r, y nectporo - ot 700 go 1450 r u y Genoro amypa - ot 900 go 1100 r.
HawnGonbmas BapuaOeIbHOCTh 3TOTO TMPH3HAKa OTMEYEHA Yy CaMOK Oejoro aMmypa
(34,2%), uTO CBSI3aHO C Pa3HOKAYECTBEHHOCTHIO CaMOK.

CrmepMa y Bcex TpeX BHJIOB CaMIIOB MMeja BBICOKHH YpOBEHb MEPTBBIX
criepmaro3ousioB (10 30%), 4TO CBUAETENHCTBYET 00 HUX HEYAOBJICTBOPUTEIHLHOM
(U3UO0IOTUYECKOM COCTOSIHUHU.

Cpenusst macca HaOyxuied UWKpbl HauOoJiblied Obuia y Oenoro amypa,
HauMeHbIleH - y Oemoro TtosicronoOuka. [lpuuem, y mocinemHero Obul Haubosee
BBICOKMW TIPOLIGHT €€ BapuaOelbHOCTH, NpPU HAUMEHBIIMX - Y TIECTPOro
Toyictonobuka — 6,7/% (taba. 3). JlmameTp OIUIOJOTBOPEHHBIX HMKPUHOK Y
TOJICTOJIOOMKOB OBLT MPAKTUYECKU OJJMHAKOBBIM, TOTJa Kak y Genoro amypa oH ObLI
JIOCTOBEPHO OOJIBIITUM.

Tabnuua 3 - Mopdpomerpruyeckasi XxapaKTepUCTHUKA UKPbI pACTUTEIbHOSAHBIX PhIO

[Tokazarenu Benwrii ToncTonoOuk Hectpaili benblii amyp
TOJICTOJIOOUK

M+ 10,7+0,2 13,0+0,6 25,5+1,04

Macca UKpUHKH, MT B 19,9+0,30 31,5+0,2 27,0+0,30
Cv, % 23,4/14,5 6,7/4,1 18,6/6,4

I T — M+ 3,5+0,02 3,4+0,03 3,8+0,08

iy ’ 3,92+0,02 4,47+0,02 4,22+0,01
Cy, % 8,6/6,4 5,5/2,2 8,9/1,9

JlnameTp >kenTka M+ 1,4+0,01 1,77+0,03 1,69+0,06

WKPHUHKH, MM - 1,3+0,01 1,42+0,05 1,50+0,04

Cv, % 12,3/11,5 8,5/17,6 14,8/16,0

[TepeBuTemmmHOBOE M+m 1,76+0,02 1,34+0,04 2,15+0,09

MIPOCTPAHCTBO B 2,55+0,02 2,96+0,05 2,62+0,05

WKPUHKH, MM Cy,% 17,6/9,4 15,0/10,1 19,4/11,4

TT70THOCTS HKPUHKH M+ 0,73+0,01 0,87+0,01 0,86+0,03

’ 0,61+0,01 0,61+0,01 0,60+0,01

e Cy, % 22,5/22,9 9,219,7 15,1/10,0

[Ipumeuanue: Hag yepToit - 1 ToJ, MO YepTOH - 2 TOJ UCCIIEI0BAHUM
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B 1menom, xapaktepusys KauecTBO HWKpBI, CIEAyeT OTMETUTh, YTO IO
TUIOTHOCTH HMKPHHOK OEINbI TOJICTOIOOWK JOCTOBEPHO OTIMYAETCS OT IECTPOro
TOJICTOJIOOMKA M O€JIoro aMmypa, uMes Mpu 3TOM 0oJiee BBICOKHN KOA(PUIIMEHT ee

BapHuaOebHOCTH.
B ce30H BTOpOro rojma wucCleNOBaHUM Macca HKPUHOK Y BCEX BHJIOB
yBEIIMYUIIACh: Yy TOJICTOJIOOMKOB - 3a CYET pa3Mepa MEepPEeBUTEILTMHOBOIO

OPOCTPAHCTBA, a y OeJoro amypa - 3a CYET YBEJIMWYEHUs IJIOTHOCTH kenrtka. [lpu
ATOM BCTPEUYAIOTCS MKPUHKH, OCOOCHHO y O€oro aMmypa, y KOTOPBIX KEITOK UMEET
AILTUTIICOBUIHYIO (pOpMY.

Pasmep mepeBUTEUIMHOBOTO MPOCTPAHCTBA MKPUHOK CaMOK Oeroro amypa
cocTaBisl 56,6% ot nmameTrpa HWKphI, Oemoro Toiicroiaobmka - 50,2%, mectporo
ToJICTOJIOOMKAa - Tonbko 39,4%. DTOT mokas3arenb y pbl0O Ha BTOPOM IOy
MCCTIeIOBaHMM 0oJiee BCEro yBEIMYWICA y OENoro amypa W MeHee - y MeCTpOoro
TOJICTOJIOOMKA. DTH JIaHHBIE CBUJCTEILCTBYET O BBICOKOW pPa3HOKAuYE€CTBEHHOCTHU
UKpbl Yy TPOU3BOJUTENEH PACTUTEIBHOSAHBIX PbIO, BBIPAIIMBAEMBIX B PHIOX03€
«EpreHnHCKHi».

Heo6xonumo BeIpaiuBaTh MaTOYHOE MOTOJOBBE MPU HUBKHUX ILIOTHOCTSX
nocajgku. M3BeCTHO, YTO MpPU YBEJIMYECHUH TUIOTHOCTU IIOCAJIKH 3HAYUTEIHLHO
CHIDKAETCs CpeHsIsl KOHeUHasi Macca pbi0. OHa 00yCIaBIMBACTCSl CHUKEHUEM B BOJIC
KOHIICHTpAlld¥  PacTBOPEHHOIO0  KHUCJIOpPOJa,  HAKOIUICHMEM  METaOOJIMUTOB,
KOHKYpEHIIMEH 3a MPOCTPAHCTBO, Pa3MEPHBIMH U HepapxXudyecKuMu 3¢ dextamu u
HEJOCTATKOM €CTECTBEHHOM ITHIIIH.

B cBsi3u ¢ aTuM, npoBesieHHBIE B pbi0X03e «EpreHnHckuit» uccienoBaHus 1o
U3YYCHUIO BIUSHUA Pa3HbIX TIoTHOCTeH mocanku (5, 10 m 20 Thic. mT./ra) npu
BBIPAIIMBAHUH B BHIPOCTHBIX MPYyAaX CEroJIETKOB OEJIOr0 U MECTPOTO TOJICTOIO0UKOB
U 0esoro amypa Ha WX TMOTEHIMAJIbHBIE BO3MOXKHOCTH POCTa U (DU3MOJIOIHYECKOE
COCTOSIHHE, TTOKa3aJId CIAEAYIOIINE PE3YIbTATHI.

XapakTepucTuKa CEerojeTKoB I0 Macce M JKCTephepy IoKazaja, 4YTO
€CTEeCTBEHHas MPOJAYKTUBHOCTh BHIPOCTHBIX MPYJOB HE 00ECIeUnBAET HOPMATUBHBIMN
pocT peI0 TIPU BBICOKOW IIJIOTHOCTH Tocanku (Tabn. 4). Hammyumme moxasarenu
MTOJTYYCHBI B TIPYTy, TJIe pbl0a BhIpANTUBAIach MPU HAUMEHBIIICH TUIOTHOCTH TIOCAIKH
(5 ToIc. mT./Ta). COXpaHHOCTH CETOJIETKOB B mpynaax coctaBui 90 - 92%, yTto BbIlIe
HOPMAaTHBHBIX JaHHBIX MO TaHHON PHIOOBOIHOM 30HE.

Haumenpmii pocT oTMeueH y Oejoro amypa, MMEBIIMH BBICOKHN HHIEKC
IIPOrOHUCTOCTU Tena Mo BceM mnpynaam. CremyeT H00aBUTh, YTO C IMOBBIIICHUEM
IJIOTHOCTH TIOCAJIKM €T0 3Ha4€HHEe JOCTOBEPHO yBenumuuBaiach ¢ 3,81 mo 3,95 npu
HU3KOM K03 duiinenTe BapuadbenbHOCTH pu3Haka. Huskas ckopocth pocta 6enoro
amypa oOyCJIOBJIeHa HHM3KMM YpOBHEM pa3BUTUsS B mpyay MakpodutoB. NHaekc
OOJIBIIEr0JI0BOCTU Y O€JI0r0 aMypa HaXOAWINUCh B npeenax 25,3-26,3%, y nectporo
Tosictronobuka - 31,4-32,8%, y 6enoro - 27,8-28,6%.
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Tabnuma 4 - buomerpuueckas xapakTepUCTHKA CETOJIETKOB PACTUTENBHOSIHBIX PhIO,
BBIPAIIEHHBIX B ppl0X03€ « EpreHuHCKuin

- benprit Tosictonobuk | Ilectpriii ToNCTOIOOMK benplii amyp
oKasatet M+m Cy, % M+m Cy, % M+m | Cy, %
HHOTHOCTB ImocaaKu BI:IpaH_[I/IBaHI/I}I CCI'OJICTOK - 5 TI:IC.H_IT./Fa
Macca psiO, T 12,6+0,51 20,4 19,0+0,83 21,8 8,49+0,91 | 58,7
MHneKcet: 3,3+0,02 4,2 3,2+0,04 6,1 | 3.84+0,03| 49
HpOFOHI/ICTOCTI/I
BBICOKOCIIUHHOCTH, %0 29,7+0,26 4.4 30,6+0,34 55 26,0+0,22 4.6
OOJIBIIEr0I0BOCTH, %o 28,6+0,29 51 31,4+0,29 47 26,0+0,29 6,1
1‘3‘2;“"““0” PA3BUTHA, | 4 440,04 14,1 2.0+0,06 159 | 1,240,008 | 384
[T10THOCTH MOCAKK BBIpALIMBaHMs ceroyieTok — 10 ThIc. mT./ra
Macca pbib, 274+142 | 265 24 5+0,93 194 | 245+0,93 | 288
MHnekcer: 324003 | 57 3,240,02 42 | 324002 | 37
HpOFOHI/ICTOCTI/I
BBICOKOCHHUHHOCTH, % 30,7+0,36 6,0 31,0+0,25 4,2 31,0+0,25 | 3,7
GOJIBIIETOTOBOCTH, % 27 80,25 4.6 32.8%0,28 44 | 3284028 | 54
SZ‘;“‘*“KO“’ PasBUTHAL | 5 41009 | 206 | 2.3+0,06 145 | 231006 | 241
[TnoTHOCTH MOCAIKK BHIpAIIMBAHUS CEroJIeTOK — 20 ThIC. IIT./Ta

Macca pei6, T 1294042 | 210 7,2320,29 156 | 9,92+41,19 | 523
MHneKcet: 3,29+0,09 2.7 3,21+0,03 38 |395+0,03| 472
HpOFOHI/ICTOCTI/I
BBICOKOCITUHHOCTH, %0 30,1+0,29 6,1 31,1+0,30 3,8 25,310,26 34
OOJIBIIEr0I0BOCTH, %o 1,48+0,02 10,1 1,03+0,02 10,0 1,22+0,09 | 33,8
Sf;“qec“oro PASBUTHA, | 5 7840,14 3,3 3,20+0,23 29 | 2534024 | 41

NHunexc Gpuznueckoro pa3BUTHs, TECHO CBSI3aHHBIN C Maccoil U IJIMHOM Tela, B

OOJIBIIMHCTBE Ciy4daeB ObL1 0OoJjiee 3HAYUTENBHBIM Yy O€JIOro TOJICTOJIO0OUKA,
HaWMEHBIIIee ero 3HaYeHUsI OTMEUEHBI Y TIECTPOTO TOJICTOJIOOUKA.
[Ipu yBenwdeHUH TUIOTHOCTH TOCAJKHM ATOT MOKa3aTelb MoBbimaeTcs. [lomydeHHbIe
JAHHBIE CBHJICTEILCTBYIOT O TOM, YTO TPU CO3JAHWUU OJIATONPHUATHBIX YCIOBHMA
CpeIbl BBIPAIIMBAHMS YIYUIIAIOTCA XO3SMCTBEHHO-TIONE3HbIC MPU3HAKUA CETOJIETKOB,
4TO TPU OTOOpE JYy4IIMX OCOO0eH B PEMOHTHOE CTaJ0 OKAXKET IOJOKUTEIHLHOE
BIIMSIHUE Ha (OPMHUPOBAHHE KAaYECTBEHHOTO ILIEMEHHOTO S/Ipa PaCTHTEIBHOSIHBIX
pHIO.

AHanu3 MOJYYEHHBIX JIaHHBIX MO BBIPAIIMBAHUIO PACTUTEIHHOSITHBIX PHIO B
pri0X03¢e «EpreHuHCKHi» aeT OCHOBaHUE IS pa3pabOTKA HOBBIX TEXHOJOTHYCCKUX
U CEJICKIIMOHHO-TUIEMEHHBIX ITOJAXOJ0B B IEJIAX IMOJYYCHHUS BBICOKO KaueCTBECHHOTO
MAaTOYHOT'O TIOTOJIOBBSI PACTUTEIBHOSTHBIX PIO. B KauecTBE OCHOBHOTO MOKa3aTes,
XapaKTEPHU3YIOMIET0 (HYU3UOJIOTHUECKOE COCTOSHUE PHIO M HAXOJAIIETOCS B TECHOM
CBSI3H C TIOJIOKHUTEIIBHBIMU X035HCTBEHHO TTOJIC3HBIMH TIPU3HAKAMH POU3BOIUTENICH,
HEO0OXOAMMO TIPU O0TOOPE B PEMOHTHOE CTaI0 MOJIOJHSIKA WCIOJIB30BAaTh 0COOEH C
BBICOKHMM TTOKa3aTeseM ajaHnHamMuHoTpaHcdepassl (AJIT).
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3akiiroueHue

Ha ocHOBaHMM TPOBENEHHBIX HCCIEAOBAHMIX B pbiOX03e «EpreHuHCKHiD,
YCTAHOBJIEHO, YTO CTaJ0 MPOU3BOAMUTENECH pACTUTEIBHOSIAHBIX pPHIO HMEET B
IPEIHEPECTOBBIN Mepuo ] HEYIOBIECTBOPUTEIbHBIE MOP(OIOTHYECKHE MMOKA3ATENHN U
(U3HOJIOTUYECKOE COCTOSIHUE: TMOBBIIIEHHBI MOHOILIMTO3 W TMOHWXEHHBIM CHUHTE3
OeJiKa B KPOBH.

Conmepkarcs TMPOW3BOJUTENN TOCIE 3WMOBKM B PAacCagHbIX MpyAax TMpU
mwiotHocTy nocaaku 300-400 wmr./ra. [Ipyasl 3apactaioT KambIlioM U poro3om Ha 40-
50% ot oOmieil miomaad ¥ B BECEHHUN NEPUOJ MMEET O4YeHb OeHYI0 KOPMOBYIO
0a3y. B nmpenbuHBEKIIMOHHBIX TIpyax MpousBoauTenn coaepxkarcs 30-40 muert mpu
OYeHb BBICOKON miaoTHOCTH. CpOKM BKCIUTyaTallkd MpPOU3BOAMUTENEH  HE
YYHUTHIBAIOTCS ¥ TIO3TOMY UX MPOTYKTUBHOCTH HU3KAS.

He uckitoueHo, 4To TOJCTOIOOMKH SBJISIFOTCS BO3BpATHBIMU rubpumamu. Tax,
IIPHU BBICOKOH TJIOJJOBUTOCTH OHH MMEIOT MKPY OU€Hb HU3KOTO Ka4eCcTBa, a y CaMIIOB
KOJIMYECTBO MEPTBHIX criepMaTo30ua0B pocturaet 40-50%.

Poct Monoau B WHKYOAIMOHHBIA TEPUOJA CBUICTEIBCTBYET O HEOOIBIINX
3amacax MUTaTeIbHBIX BEIIECTB. B BBIpAcTHOW MEpHOJ TEMI pOCTa MOTOMCTBA BCEX
TpeX BUOB HU3KUH, Taxke MPHU pa3peKeHHON MOCaKe, YTO CBHUIETEIbCTBYET:

- 0 HEYZIOBJIETBOPUTEIHHOM (DU3HOJIOTHUECKOM COCTOSTHUM MTOTOMCTBA;

- HOPMAaTHBBI 1O TUJIOTHOCTH BBIPANIMBAHMS PACTUTEIBHOSTHBIX PHIO B
MOJIUKYJIBTYPE TSl pb10X03a « EpreHnnckuing He COOTBETCTBYET JJAHHBIM BUJIAM.

- B IIPAKTHKE XO035CTBa 0TOOP MOJIOAHSIKA B PEMOHTHOE CTaJ0 MIPOBOJUTCS U3
TOBAapHBIX HAryJdbHBIX TNPYJOB, YTO, OYEBHJHO, NPUBOJUT K 3HAYUTEIHHBIM
U3MEHEHUSM B OOMEHE BEIECTB, HU3KOW CKOPOCTH pOCTa pblO, B OCOOCHHOCTH
6esoro amypa.

B pesynbrare mNpoBeACHHOW KOMIUIEKCHOM OIICHKM BBISIBICHBI HU3KHE
OpPOAYKTHBHBIE  KauecTBa  PEMOHTHOTO  MOJIOJHSKA H  TPOU3BOAMTENCH
pPaCTUTENBHOSIHBIX pPBIO. [l ymydmieHuss COCTOSHHUS IUIEMEHHOM paboThl C
pPaCTUTENHHOSIHBIMA pPbIOAMH HEOOXOAMMO TMPOBECTH pPSAJ OPTaHU3AIMOHHBIX H
CEJIEKIIMOHHO-TIJIEMEHHBIX MEPOTIPHUSITHIA:

- orpaboTaTh  METOAWMKY OTOOpa W  moadOpa  TPOU3BOIUTEIECH
PaCTUTETHHOSIHBIX PHIO, BBIPAIIMBAEMBIX B MpYyJAax phIOX030B U UCHOIB3YEMBIX B
MJIEMEHHBIX HENsIX;

- YCTAaHOBUTH KJIACCHOCTH IJIEMEHHOT'O MaTepualia pacTUTEIbHOSAHBIX PHIO Ha
OCHOBAHHUH SKCTEPHEPHBIX U BOCIIPOU3BOJUTEIBHBIX TTOKA3ATEIAX;

- pa3paboTaTh METO/ABI COJIEPKAHUS U BHIPAIIMBAHUS PEMOHTHOI'O MOJIOJHSKA
PACTUTENBHOSIIHBIX PhIO, HAUMHAS C BO3pacTa CeroyieToK;

- 110 aHAJIOTHH C KapIroM IMpU 0TOOpe B IJIEMEHHOE CTaJl0 PACTUTEIbHOSIHBIX
phI0 PEKOMEHJIOBATh MCIOJIb30BaTh MOKa3aTeab ajaHuHaMUHOTpaHcdepasbl (AJIT)
KpPOBH.
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MODERN BIOTECHNOLOGY ENVIRONMENTAL WASTE TREATMENT
AND UTILIZATION OF LIVESTOCK PRODUCTION
Subbotina Yu. M., Smirnova I. R.

Pe3ome: 6 cmamve npedcmasien 0000WEHHbIN Mamepual no MmMexHoI02Ul
OUYUCKU CBUHOBOOUECKUX CMOKO8 C NOMOWDbIO eCMEeCmEeHHbIX OUOYEHO308
PblO0BOOHO-OUONI0CUYECKUX NPYO08 OUUCMKU C BbIPAUUBAHUEM DPblOONOCAOOYHO20
mamepuana — Kapnokapacs, Kapna, moicmonroouka u TUUUHKY WYKU.

Knwueevle  cnoea: - ammponocennas — Hacpyska, — MUKPOBOOOPOCIU,
bomanuyeckas naiowaokda, pvlOONOCAOOUHLIM MAMeEPUan. OXpaHa OKpyxcaouel
cpeonl.

Summary: the article presents a synthesis on the technology of purification of
pig waste by using natural biocenoses piscicultural-biological ponds of purification
cultivation of planting stock of carpocapsa, carp, silver carp and pike larvae.

Key words: anthropogenic load, microalgae, Botanical Playground, fish seed.
protection of the environment

C pocTOM TEXHOTE€HHOTO BIIMSHUS HA OKPYXKAIOLIYI0 CPENY PE3KO BO3POCIIO
npotuBopeure Mexnay Ouocheport u texHochepoil. C 60-x rogoB XX Beka
MPUPOJOOXPAHHAS ACSITEIBHOCTh O0a3upoBaiach Ha MPUHIUIIE pa30aBiIeHUs, OTXO0B
MIPOU3BOJICTBA, YTO YMEHBIIAJIO KOHIEHTPALMIO, HO HE KOJMYECTBO BHIOPACHIBAEMBIX
B OKPYXaIOLIYIO CPEY BPEIHBIX BELIECTB.

AHTpONOreHHasi JesTeIbHOCTh YEJOBEKa K HACTOSIIEMY BPEMEHHU JIOCTHUIIIA
KOJIOCCAJIbHBIX Pa3MEpPOB, YTO CKa3blBaeTCd Ha XOJAE BaXXHEMIINX, TII00anbHbBIX
IpOLECCOB OnMocdepbl, HapyLUIEHUE KOTOPHIX MOXKET MPHUBECTH K BEChMa OINACHBIM
MNOCIEACTBUAM Ui KU3HM Ha 3emuie. Takoe MOJIOKEHHE IMOCITYXKHJIO MPUYUHOM
NOSIBJICHUS W PACIPOCTPAHEHMsI TMOHATHS «IKOJIOTMUYECKUd Kpusuce» [5,8],
OXBAaTBIBAIOIIETO HE TOJIBKO MHTEHCUBHYIO KCILTyaTallli0 IPUPOJIHBIX PECYPCOB, HO
U HEOOXOJMMOCTh MOJAJIEPKaHUS ONTUMAIBHOIO KadecTBa NPHUPOJHOM Cpepbl.
OpgHuM u3 HauOoyiee pEATbHBIX W OCYIIECTBHUMBIX HANPABICHUN pa3peleHus
KPU3UCHOM CHUTYallMH SIBJIAETCS OYMUCTKA BPEAHBIX OTXOJOB IPOMBIIIIEHHBIX H
CEJIbCKOXO3SIMCTBEHHBIX MTPENIPUATHMN.
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Heanb HCCJIeIOBAHUS OLICHUTh COBPEMEHHbBIE OMOTEXHOIOTHH
OPUPOAOOXPAHHONM OO0paOOTKM M YTUIM3AIMU OTXOJOB KHUBOTHOBOIUYECKOIO
IIPOU3BO/JICTBA.

[IpoOGnema 3arpsi3HEHHs OKPY>KaIOIIEW Cpelbl B HACTOSIIEE BpPEMsi HOCUT
ro0anbHbIN xapaktep. Llenbiit psa MeXIyHApOAHBIX OpPraHU3allMi U MPaBUTEIIbCTB
pa3HbIX cTpaH B TedeHue mnocieauux 20 — 30 jeT npeanpuHUMArOT YCWIUSA IO
peanu3anuy Mep, HANpPaBJICHHBIX HA NPENOTBPAIICHUE 3arpsA3HEHUs €CTECTBEHHBIX
BOJOEMOB, Ha WX 3alIUTy OT 3arpsA3HEHUs NPOAYKTaMU YEJIOBEYECKOM
KU3HUAEATeNbHOCTU. CyYIIECTBEHHYIO JOJNIO B 3arpsA3HEHHE BOJHBIX OOBEKTOB B
OOJIBIIMHCTBE CTPaH MHpa BHOCSAT MPOMBIIUIEHHBIE M CEIbCKOXO3SHCTBEHHBIE
MPENNPUITHSI, CTOYHBIE BOJBI KOTOPBIX COJIEPKAT crienu(puUIecKue 3arpsa3HeHus], He
yAaJIIeMble HAa COOPYKEHHUSIX KOMMYHaJIbHOM KaHanu3auuu [2,8].

HoBH3HA M aKTyaJIbHOCTH Pa3paldaThIBAEMbIX TEXHOJOTUH OYHUCTU CTOYHBIX
BOJ, OIpeNensieTcsi, NpexIe BCEro, MNPUPOJHON ocobeHHOCTh0. OxpaHa
OKpYXalolled cpeabpl NOpHoOpesra MHUPOBOE 3HAYE€HHE. 3arps3HEHUE BOJHBIX
pecypcoB, aTrMoc(epHOTrO BO3/AyXa, MOYBBI W PACTUTEIBHOCTH MPOUCXOJIUT
BCIIEJICTBUE ypOAHU3ALMKU U UHTEHCU(PUKALIMK TPOU3BOJICTBA.

AKTyanpHeleln ctana npobdjieMa «4ucTod BOAbI», T.€. COBEPILICHCTBOBAHHE

CrOCOOOB OXpaHbl BOJHBIX PECYpPCOB, B IEPBYIO OYEpPENb MajblX pEK M
pPBIOOXO3SIICTBEHHBIX BOJOEMOB, OT OPraHMYECKOr0, XUMUYECKOTO, & B HEKOTOPBIX
ClIly4asiX U OT paJuallOHHOrOo 3arps3HeHus. C LEIbl0 COXpaHEHUs NPOUCXOIAIIUX B
HUX €CTECTBEHHBIX OMOJOIMUECKUX IPOLECCOB, O0OECIEUUBAIOIIMX KAayeCTBO
apTEe3MaHCKUX ITOBEPXHOCTHBIX U ITOYBEHHBIX BOA [6].

Peanu3anus TEXHOJIOTHH obecrnieueHa ajanranuen KOMILJIEKCA
MUKPOOPIaHU3MOB, BOJOPOCIEH, C MOCICAYIOIEH OYUCTKOW 300INIAHKTOHOM U
PBIOONIOCAIOYHBIM MAaTEPUAIOM PA3IMYHOIO Tpopuueckoro ypoBHs. OJHUM U3
HanOoJiee IUPOKO PACIPOCTPAHEHHBIX OMOJIOTMYECKUM METOJIOM OYMCTKH, CIEIYET
CUUTATh OYUCTKY CTOYHBIX BOJ B OMOJOTHYECKHX MpPyAaX M MX MOAU(PUKALUAX, C
MCIIOJIb30BAHUEM HWHKEHEPHBIX COOpYXEHUM THhna «boTaHWyeckas MJIOMAagKa» C
BBICIIEI BOJAHOW PACTUTENBHOCTHIO M BBIPALIMBAHUEM THALIMHTOB, I1JI0I0BOOBOIIHBIX
KyJIbTyp, 300IUIAHKTOHA U pPBIOOMOCAAOYHOTO Marepuana. Mcmonb3yemMbix B
JanbHeeM g 3aphlOJeHuss MpPYyAOB, O3€p MW JIPYIrUX €CTECTBEHHBIX
BojoucTOYHUKOB [1,7,10].

OCHOBHOM TMyTh pELIECHUS MPOOJEMbl «UUCTOW BOJBY» — CHIXKEHUE
OpPraHMYeCKMX W  TOKCHYECKMX  HAarpy30K Ha  PEKH, BOJOXPAHUIIMLIA,
pPBIOOXO3SHCTBEHHBIE BOJOEMBI, TJI€ MPOU3BOIAT €CTECTBEHHOE M HMCKYCCTBEHHOE
pBIOOpa3BeieHue.

HaBo3, HaBo3Has XMKa, MOMET, MPEACTABISAIOT COOON peanbHYIO Yrpo3y AJis
BOJIOEMOB  3arpsi3Hssl  OKPYXAlOIIyl0 Cpely U  pacmpocTpaHss HH(EKIUH.
HaunOounpliryto OMacHOCTh B 3TOM OTHOIIEHHHM MPEACTABIISIIOT HABO3HBIE CTOKH.
TBepablii HAaBO3 ¢ HEOOJBIINM COAECPKAHUEM BOJbI CKJIAJUPYETCS HAa MOBEPXHOCTH
IpyHTa, Tl€ TMOJBEpraercs OHOTepMUYECKONH 00paboTKe, W HE MPEeACTaBISET
Oonpiioil  yrpo3el. HaBo3HbIEe CTOKHM, 0Opa3ylolIMXCs MpU THUAPOCMBIBE B
KMBOTHOBOJTUECKMX MOMEILICHUSX, 3a4acTyl0 MOMNaJaloT B TPYHTOBBIE BOIBI M
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MOBEPXHOCTHBIE BOAOEMBI. Pa3z0aBieHne HABO3HBIX CTOKOB BOJOM yXyJIIaeTr
Ka4yeCTBO OPTaHUYECKUX yMoOpeHuil B 5-7 pa3, yIIMHSIETCS CPOK BBDKHUBAHUSA
00J1e3HETBOPHOW MHUKPOGIOPHl W SUI] TEIBMHUHTOB, T.K. B HUX HE MPOUCXOMIST
onoTepMuueckre mpouecchl. [IporcxouT HACHIIIIEHHE BOJIOEMOB M TPYHTOBBIX BOJI
OpraHMYECKMMH W MHUHEpaJbHBIMH BEIIECTBAMH, a TaKXKe JpPYrux oOuTaTenen
BOJIOEMOB TMAaTOT€HHBIMH MHKpPOOpPraHM3MamMHu. B CTOYHBIX BOJax BO30yIUTENH
CaJIbMOHEIJIe3a XKUBYT 10 2,5 net, TyOepkyne3a - 1,5 roma, smurypa - 7 MecsIiies.
A3OTHUCTBIE BELIECTBA, MOMNaAasi CO CTOYHBIMU BOJAAMU B BOJOEMBI, CIIOCOOCTBYIOT
MHTECHCUBHOMY POCTY BOJHON PAacTUTEIbHOCTU — CHUHE-3€JICHBIX BOJOPOCIEH, UTO
OPUBOJUT K HApYyIIEHUIO OWOIEHO3a. YXYJIIaeTcs KadecTBO BOJbl, HapyLIaeTCs
KHCJIOPOJHBIN PEXUM, TEPMOTHAPOAMHAMUYECKAs XapaKTepUCTUKa BojoeMa [3,4].

COpoc HEOUYHMIIEHHBIX HABO30COJEPKAIIUX CTOYHBIX BOJ| CO3/A€T PEaIbHYIO
yrpo3y SKM3HH U 30POBBIO, UYTO BBIPAXKACTCS B CYIIECTBEHHOM YyXYJIUICHUH
COCTOSIHUSI OKpY)KaroIIeld cpenbl M HAIWYUH BBICOKOM BEPOSTHOCTH IOTAJaHUs
NaTOTCHHBIX MHUKPOOPTaHW3MOB M BPEAHBIX XHUMHYECKHX BEIIECTB B HCTOYHUKH
MUTHEBOTO BOJOCHA0XKEHUS.

IIpoBenennsbie HAMH IKCNEePUMEHTAJIBHBIE ucc/ie0BaHUA "
BHEJPEHYECKUI OMBIT, HATJISTHO TMOKA3aJH BO3MOKHOCTH HMCHOJb30BaHUSI B
onpe/ie;IECHHOM COOTHOIIEHHH [HATOMOBBIX, 3€JIeHbIX M MNPOTOKOKKOBBIX
MHKPOBOJI0POCJIeii sl OYMCTKH BBICOKOMHHEPAIU30BAHHBIX CTOYHBIX BOJA U
3arpsi3HeHHbIX BooeMoB [10].

PesynpraTtom BCEX ITUX HCCIIEIOBAaHNUMN SIBUJIACH pa3zpaboTka
OMOTEXHOJIOTMUYECKUX METOJOB OYUCTKM CTOYHBIX BOJ, a TaKXke pa3paboTka
aJIbTEPHATUBHBIX METOJIOB OYMCTKU >KMBOTHOBOJYECKHX CTOKOB C HCIIOJIb30BAHHEM
THIPOOHMOIICHO30B (MCIOIb30BAHNEM BBICIIEH BOHON pacTUTEIbHOCTH) [8,9].

beima paspaborana OMOTEXHOJIOTHSI  BBIPAIMBAHUS  PHIOOMOCATOYHOTO
MaTepuaga B MOHO- W TOJH- KyJbType Ha OYHIIEHHBIX W CAHUPOBAHHBIX
KUBOTOBOJYECKAX M TNTHIIEBOJYECKHX CTOYHBIX Bogax, mnomydeHo A.C. Ha
uzooperenue Ne 1837050 C.023/32 0130.06.93. bron. Ne 32 [1].

PaspaboTransl BETEPHUHAPHO-CAaHUTAPHBIC npaBuiia UCTIOJIb30BaHUS
€CTECTBEHHON OMOJIOTMYECKON OUYMCTKU )KUBOTHOBOAUYECKHUX CTOKOB MPH MOATOTOBKE
UX JUIsI OPOIICHUS W PHIOOpa3BECHMs, a TAKXKE HCIOJIb30BAHNE YKHBOTHOBOIUECKUX
CTOKOB MPOIIEIIINX OYHCTKY B PHIOOBOJAHO-OMOJOTHUYECKHX TpyAax Ha 0OOpOTHOE
BogocHaOkenne [10]. B Teuenwe mociaemHux JieT, 5-7 €T MbI Ui YTHIH3ALHH
OUYUIICHHBIX CTOYHBIX BOJI HCIOJB30BAJIM OHUOTEXHOJOTMYECKHE OCOOEHHOCTU
BBIpAIIUBaHUSI PHIObI, B YaCTHOCTHU MOJPAIIMBAHUS MOJOJIU IIyKH, B PHIOOBOIHO-
OMOJIOrMYECKUX MPYAAaX OUUCTKHU.

[lepBble 3KCHIEpUMEHTANIbHBIE PAOOTHI MO BBIPALIMBAHUIO PHIOONOCATOYHOTO
Marepuaia B npyaax OMOJIOrHYEeCKOM OYMCTKU ObUTM TpoBeaeHbl Hamu 1990 - 1997
IT., B DJKCIEPUMEHTAIBHOM CBHUHOBOAYECKOM X03sicTBe «KieHoBo-UYerogaeso»
[loponsckoro paitona MockoBckod obOmactu. Ham yaanochk BBIpacTUTH CETrOJIETOK
Kapma, a IMO3JHee B TeX K€ IMpyJaX Mbl BBIpAIIMBAIM CETOJETOK Kapma B
MOJIMKYJBTYPE C TOJCTOJIOOMKOM. Pe3ynbpTaThl BBIpAIIMBaHHS CETOJETOK Kapra H
TOJICTOJIOOMKA B TOJHMKYJIBTYpe TpeactaBieHsl B Tabmuie 1. B 1999 r momyueno
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aBTOPCKOE cBUAETeNbcTBO Ha m3o0perenue Ne 2140735 Cl 6A 01 K 61/00 C 02 F
3/32 10.11.99. Bron. Ne 32 npuop. 13.01.98 [8].

B TIOCJICTHUC TOJIbI B PBIOOBOTHO-OHOJIOTMUECKUX npynax
IKCIIEPUMEHTATIBHOTO X03sicTBa «KieHoBo-YerogaeBo» B TedeHHE Mecsia Oblia
MoJIpalieHa MoJIoIb KU 10 HaBecku 1,2 rpamma.

Ta6Jmua 1 - PCBYJILTaTBI BbIpallliBaHHsA CCTOJICTOK Kapia H TOJICTOJIOOMKA B
IIOJIMKYJIBTYPE
Bug No IImo [ocaxeno muauHOK 1O | BBUTOBIEHO CETONETOK MO (haKTy Pri6ompo-
PHIOBI npy | mangs | Paxry IyKTHB-
na npy Bcero | Cpen- Ha Teic | Cpen- TeIC. % OO0 HOCTb,
na, Ta | THIC HSIST lra | .uT | HAs T B | BBIXO | BeC Kr/ra
’ LT macca, Macca, | pacde- | -ma BBIJIOB-
MT T T¢ Ha JICHHOM
ra PBIOEI
KapI 60 0,125 | 5 0,25 40 3,6 | 256 28,8 72,0 92,1 736,8
TOJICTO 15 0,12 12 1,2 | 20,4 8,2 80,0 24,5 196,0
JIOOHUK
Bcero 6,5 52 48 | - 37,0 73,8 116,6 932,8
KapI 60 0,125 | 5 0,25 40 36 | 251 28,8 72,0 90,4 723,2
TOJICTO 15 0,12 12 1,25 | 22,2 10,0 80 27,8 222.,4
JIOOHK
Bcero 6,5 52 485 | - 38,8 74,6 118,2 945,6

B pbi0oBoIHO-OMOIOTHYECKU TIPYA, MOCIEIHIO CTYNEHb OYUCTKH, ObUIH
BBIC)KEHBI TMPOU3BOJUTENN UIYKH, KOTOPBIE C MPOPUIAKTHUECKON LENbI0 ObLIH
IpelBapUTeIbHO HAa 5 MHUHYT BbICaXeHbI B 5% coneBoil pactBop. B priboBonHO-
Ouonoruueckuii mpyA Obla BbICAXKEHA OJIHA caMKa 4-X JIETHEro BO3pacTa M TpU
camIia 2-x U 3-X JIETHEro Bo3pacrta. B TeueHne 2-X cyTok mpu nporpese Bojabl A0 10-
12°C npoW3BOAMTENN OTHEPECTUIIMCH Ha MPOILIOTOIHIOI PACTHTEIBHOCTD, IOCTE
HEpecTa IPOU3BOAUTENN OBUIM BBUIOBJIEHBI BO H30€XKaHHE KaHHUOAIM3Ma H
pacrpocTpaHeHust UHPEKITUH.

bbu10 0TMEYEHO, YTO Y JIMYMHOK LIYKH Ha IEPBOM 3Tale U3HU Npeolianano
CMEIIEHHOE MWTaHWe, a 3aTeM OHM HayWHAIM MHUTAThCS MEJIKUMHU (OopMaMH
300IUIAHKTOHA. BaXKHO OTMETHUTH, UTO NP NEPEXO0/I€ K AKTUBHOMY IMHUTAHUIO OCHOBY
MWLM JIMYMHOK IIYKH COCTAaBJSUIM MEJIKME IMKJIONBI (C HAyIUIMAJbHOM CTaJHuH
pa3BUTHsA), OOCMUHBI, MOJIOAb AAQHUM, XUAOPYCHI, TUATOMOBbIE Bojxopociu. B
HaIlleM KOHKPETHOM cllydyae B TMOCJEeIHEH CTyneHU OHOJIOTUYECKUX IMpPYIOB B
300IJIaHKTOHE Npeodianaiy JadhHUU HAYTUTMATIbHOM CTaIuK Pa3BUTHA.

B mpoBeneHHOM HCCIENOBAHMM HEIOCTaTKAa NHUIIM Yy MAJIBKOB IIYKH HE
HaOIoAaIN, HE BUICIH TaKKe W KaHHUOANM3Ma, MallbKU POCIH, omnepexas rpapuk
pocTa MajlbKOB B €CTECTBEHHBIX BojgoeMax. MaKTHMUECKH MallbKU IIYKH 3a TpHU
HEJleIM JIOCTUTIM cpenHe Maccwl 1,2 rpamma. Ilpyn Obln 0OJIOBJIEH, MallbKu
MoMenIeHbl B MosIouHbIe 40 TUTPOBbIE OMIOHBI U BBIMYIIEHBI B JEPEBEHCKUE MPY/IbI
u pexy Moua ITogonbckoro paiiona MockoBCcKoi 001acTH.

Bo3Bpar ceroneTrok ot nmocajaku JUYUHOK COTJIACHO PbIOOBOJIHBIM HOpMaTHBaM
COCTaBUJI: HETOAPOIICHHBIMH, MEpeIeAnX K aKTUBHOMY oOpa3y xku3zHu 20-25%;
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nojpoiieHHbIMA B TeueHue Henenu — 40-50%, moapoieHHbIMU B TEUEHHUE JIBYX
Henens — 60-70%.

B Hamem cnydae BbIXOJ TPEXHEAEIBHONW MOJIOAW IIYKHM OT €CTECTBEHHOTO
HepecTa coctaBuia 50% [8,9].

BbIBOADLI: MukpoBoaopoc.iu, 300IJIAHKTOH, BbICHIAf BOHAas
PACTUTEJILHOCTh U PbI0A SIBJIASIOTCS BaKHBIMH KOMIIOHEHTAMM B CHCTeMe
OMOJIOTMYEeCKOM OYMCTKM M JOOYHMCTKH, OHHM CIHOCOOHBI NOJHOCTbIO
YTWIN3HPOBATH CJI0KHbIE COeIUHEHNSI, BXOASIIIHE B COCTAB }KMBOTHOBOTYECKUX
CTOKOB, CTOKOB MNpeINpPUATHH NUINEBOH NPOMBIILJIEHHOCTH, O YeM
CBH/IETEJIbCTBYIOT MHOTOYHCICHHbIE Pe3yJIbTAThI COBPEMEHHBIX MCCJIEI0BAHUIA.
OO6oramasi BOJAHYK Cpeldy KHCJIOPOJOM, MHKPOBOJOPOCIH  CIIOCOOCTBYIOT
YCKOPEHHIO OKUCIUTEIBHBIX MPOIECCOB U MUHEPAIU3ALMU OPTAaHUYECKUX TpUMECEn
B CTOYHBIX BOJIax, YyCTpaHsieTcsl BTOpMYHOe 3arpsizHenme. IIlpm maccoBom
Pa3sBUTHUM MHMKPOBOAOPOCIE BOAA 3arpsA3HEHHBIX BOJA0EMOB JOCTUIAET
BBICOKMX TMoOKa3aTejieil YUCTOThI, KAK B TI'HIPOXUMHYECKOM, TaK H
0aKTEepPUOJIOTHYEeCKOM OTHOIICHUM.
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YK 639.3
IKOJIOTI'O-BUOJIOTHYECKUE OCOBEHHOCTHU OYUCTKHU U
CAHAIINMU CTOYHBIX BOJA MACOKOMBHUHATA
Cy006oTnna 10.M.
MI'VIIIT uncmumym 8emepuHapHo-CanumapHou d9KCnepmu3sl u
nuwesou besonacrocmu mu_beard@mail.ru

EKOLOGO-BIOLOGICAL FEATURES OF CLEANING AND
REHABILITATION OF SEWAGE MYASOKOMBINATA
Subbotina Yu. M.

Pezwome: 6 cmamve uzyuaemcs npobrema NOO20MOBKU CHMOYHLIX 600
MACOKOMOUHAMOB U UCHONB308AHUSL 002AMbIX OP2AHUKOL 800 O OpOUleHUsl, npu
n0020moeKe CMOYHblE B800bl UHOKVIUPYIOMCSA MUKPOB0Oopociamu. H3yuaemcs
agpexmuenocms  caHayuyu CMOYHLIX 800 MACOKOMOUHAMA OM NAMO2SEHHbIX
MUKPOOP2AHUMOB.

Kntouesvie cnoea: «kpossnvie CMOKU, NAMOSEHHblE MUKPOOPSAHUZMBL.
Escherihia coli, Salmonella, Shigella, unoxynayus eodopociamu, yoobpumenvHas
YEeHHOCMb

Summary: this article examines the problem of preparation of sewage of meat-
packing plants and the use of the rich organic matter of water for irrigation during
the preparation of the waste water the algae are inoculated onto duplicate. Examined
the efectiveness of rehabilitation of waste water from pathogenic microorganisms.

Key words: blood, sewage, pathogenic microorganisms. Escherihia coli,
Salmonella, Shigella, inoculation with algae fertilizing value
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Heab wuccaenoBanus; omnpeaeJuTb 3KOJOro-OHOJIOrHYecKne OCOOEHHOCTH
OUYMCTKH CTOYHBIX BOJ MSICOKOMOMHATOB.

OmuuM u3 A(PGEeKTUBHBIX METOJ0B YTHIM3AIMK CTOYHBIX BOJ JIFOOOTO
OpEeANnpUATANA THILIEBOH, MepepadaThIBAIOIE MNPOMBIIIICHHOCTH, SBISIETCS UX
OUMCTKA B OMOJIOTMYECKUX NpPyJax M Ha 3eMIIC/IETbYECKUX TOJSAX OPOIICHHS. DTO
noaTBepxkaaeTcss U AaHHbIMA BO3, cormacHoO KOTOpPBIM, CTOYHBIE BOJBI IOCIHE
MIPOXOXKACHUS YEPE3 CUCTEMY a’pUPYEMBbIX OMOJIOTUYECKUX MPYA0B OCBOOOKAAIOTCS
OT MaTOTeHHBIX MUKpoOpranu3MoB kuiieunoit rpynmsl (Escherihia coli, Salmonella,
Shigella) na 90%. [To cpaBHEHHIO CO CTOUYHBIMU BOJAAMH, BXOASIIMMH B TIPYIHI [6].

Pesyabtarbl ucciaenoBanus. CToOYHBIE BOJBI CKOTOOOCH OTIMYAOTCS
OOJBIIIMM HETOCTOSTHCTBOM cocTaBa. Hepas30aBiieHHBIE «CBEXKHE» CTOKH HMEIOT
cinabo mienouHyro peakuuto pH -7,6, BBICOKYIO KOHUEHTPALMIO PAaCTBOPEHHBIX
BeliecTB -5,4 r/n, ¢ muHepanmu3auuet 1,4 r/n. Im cBoiicTBeHeH OMKapOOHATHO -
XJIOpUIHBIN cocTaB. B cocraBe coneit mpeobianaroT conu Hatpus — 4906 wmr/i.
Coneprxanue kanblus B 5 pa3 meHsblie — 87 mr/in. KpoBsiHble CTOKH UMEIOT BBICOKYIO
yAO0OpUTENIbHYIO LIEHHOCTh IO a30Ty - 733 Mr/i, HU3KYyI0 MO Kanui - 39 Mmr/a u
dbocdhopy- 27 mr/n. CoenuHEHUsI a30Ta CBEKUX CTOKOB MPEACTaBIEHbI, B OCHOBHOM
opraHu4ecKuMu coeanHeHUsIMU - 80%.

CrouHble BOJIbI MICOKOMOMHATOB U OO€H UMEIOT YCTONYHMBBIA TEMHO-KPACHBIN
I[BET, HEMIPO3PayuHbl, 00JIATAI0T 3I0BOHHBIM 3amnaxoM. [lepes HayaioM SKCIIepUMEHTA
0 OYMUCTKE W 00e33apakKUBAaHUI0 CTOYHBIX BOJI MSICOKOMOMHATa CTaBUJIOCH IOJ
COMHEHHE caMa CIIOCOOHOCTh MMKPOBOJOPOCIEH pa3BUBAThCA B TAKUX CTOYHBIX
BOJAX.

Tabmuma 1 — DPheKTHBHOCTH CaHAIINHN KPOBSHBIX CTOKOB

ara orbopa | OKCIO3UIHA, OddexT oTMHUpaHUI
: poObI ’ CyTKax Mecto B3 mpod 62;11)<(£)ep1/1171 E.Cgll,%
28.12. 0 Kpossiabie cToku 6e3 0
paz0aBiieHHs

5.01. 6 KpoBsiHbIE CTOKH + BOJIOPOCIH 99,94

9.01. 9 KpossiHbie cTOKM + BOIOpOCTH 99,99

12.01 12 KpoBsiHbIE CTOKH + BOJIOPOCIH 100,0

15.07. 15 KpossiHbie cTOKM + BOJIOpOCTH 100,0

Jlisg pemieHUs 3TOrO BONpoca Hepa3z0aBICHHbIE KPOBSHBIE CTOKH OBLIH
pa3auThl B KOJOBI, B KOTOpBIE IIOCIE OTOOpa TMEpBOHAYAIBHON MpoOBl Ha
onpenenenue Oaktepuit E.Coll. Obuin BHeceHbl MHKPOBOAOPOCTH. Pe3ympTaThl
uccienoBaHuil npuBeaeHsl B Tabnuue 1. C uenabio MOATBEPKIACHUS IMOTYYSHHbBIX
pe3yJbTaToB, OBLJIO MPOBENEHO €Ille HECKOIbKO HKCIEPUMEHTAIBHBIX MCCIIEAOBAaHUIHI
B Ja00OpaTOpHBIX YcCioBUsAX. [lomydeHHbIEe NMPH 3TOM pe3yJbTaThl OTPAKEHBI B
Tabnumax 2 u 3.

AHanu3upys NMpeAcTaBlIeHHbIC B TaONMIlaX JaHHBIC, MO)KHO OTMETHTH, UYTO B
aJIbrOJIM3UPOBAHHBIX KOHIIEHTPUPOBAHHBIX KPOBSHBIX CTOKaX OTMHUPaHHE MHUKPOOOB
E.Coll, 6but0 Gonee addekTrBHEE, yeM B pa30aBicHHBIX. [IpryeM, BBISBICHO, YTO
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9YeM BBINIE CTEMEHb pa30aBiieHus, TeM MeHee I(P(EKTUBHO B aclEKTe IMHAMUKH
HPOUCXOAMIIN TIporiecchl otMupanus 6akrepuii E.Coll.

Ta6J11/1ua 2 - I[aHHBIe 6aKTepI/IOHOFI/I‘IeCKI/IX AHAJIM30B KPOBAHBIX CTOKOB

DKCMO3ULUs B Bennuuna ormupanus 6akTepuit
MecTto B3siTHS TIPOO 0
CyTKax E.Coll,%

0 KpoBsinbie cToOkHn 0
KOHIIEHTPUPOBAHHBIE +BOIOPOCIH

4 KpoBsiHbie cTokun 0
KOHI[EHTPUPOBAHHBIE +BOIOPOCIH
Kpossinbie cToku

7 P 97,96
KOHIEHTPHUPOBAHHBIE +BOIOPOCIH
Kpossinbie cToku

11 P 98,79
KOHIEHTPHUPOBAHHBIE +BOIOPOCIH
Kpossinbie cToku

14 P 99,84
KOHIEHTPHUPOBAHHBIE +BOIOPOCIIH
Kpossinbie cToku

18 P 100,0
KOHIIEHTPHUPOBAHHBIE +BOIOPOCIIH

0 Kpogsinbie cToku pa3baBieHHBIC 0
1:1 +Bogopocau

4 Kpogsinbie cToku pa3baBieHHBIC 0
1:1+BoOpOCIN
KpoBsinbie cToku pa30aBieHHbIE

7 P P 98,94
1:1+Bomopocnu
KpoBsinbie cToku pa30aBieHHbIE

14 P P 99,63
1:1+Bomopocnu

0 KpoBsinbie cToku pa30aBieHHbIE 0
1:10+BoopoCaN
KpoBsinbie cToku pa30aBieHHbIE

4 p p 29,75
1:10+BoopoCcan
KpoBsinbie cToku pa30aBieHHbIE

7 P P 49,48
1:10+BoopoCaN
KpoBsinbie cToku pa30aBieHHbIE

11 P P 64,22
1:10+Boopocan
KpoBsinbie cToku pa30aBieHHbIE

18 P P 99,71
1:10+Boopocan

Kpome Toro, d4em MeHblIe cTeNneHb pa30aBICHHUS KpPOBSHBIX CTOKOB
BOJOIIPOBOJHOW BOJOW, TE€M MEHBIIE W CPOKM DJKCIo3unuu. Tak, B ciyyae
pa30aBiieHHUs KPOBSHBIX CTOKOB BOJOIPOBOAHON BOAOM 1:1, Kak BUTHO W3 TaOJIULIBI
2, obe33apakvBaHHE JOCTUTAaeTCs B TakoW Boje Ha 4 JHS paHblle, OTMHUpaHHUE
6akrepuit E.Coll coctaBmser 99,63%. 310 BnoigHE 3aKOHOMEPHBIE PE3yJIbTaThI, 0O,
KaK yka3aHo B pabote [3], uem Oosiee 3arps3HeHa BoJia, TEM OBICTpee MOTHOAr0T B
HEl MaTOTeHHbIE MUKPOOBHI.

B skcnepuMeHTaTbHOM HCCIEIOBAHUU OBUIM TPOBEIEHBI HCCIEIOBAHUS TIO
M3YUYEHUI0 MU3MEHEHUW Onmomacchl Boaopocied. B yclaoBUsSIX MHOKYISLUHUH CTOYHOU
KHUIKOCTH BOJOPOCISIMHU TIPY PA3IMYHON CTEMEeHU pa30aBlIeHUs KPOBSHBIX CTOKOB
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BOJIOTIPOBOJIHOM BOJOM OmOMacca BOAOPOCIEH COTJacHO TOJYYCHHBIM JaHHBIM
(Tabun. 4) Bo3pacraer ot 1,5 1o 4,1 paza [7].

Tabnuma 3 - Jlanasle 6akTepuoaornueckux ananu3oB cTouHbX Bog OAO «IlobGena»

OKCNO3ULMS B Bennuuna orMupanus 6aktepuii
MecTo B3sTHS IPOO 0
CyTKax E.Coll, %

0 KpoBsiHbie cToOkHn 0
KOHLIEHTPUPOBAHHBIE +BOIOPOCIH

7 KpoBsinbie cTokun 806
KOHLEHTPUPOBAHHBIE +TBOIOPOCIIH '
KpoBsHbie cToku

12 P 95,23
KOHLIEHTPUPOBAHHBIE +TBOIOPOCIIH
KpoBsnbie cToxku

14 p 99,11
KOHLEHTPUPOBAHHBIE +TBOIOPOCIIH

0 KpoBsiable cTOKM pa30aBieHHbIE 0
1:3+Bomopocnu
Kpossiapie cToku pa3OaBiIceHHEBIE

5 P p 19,46
1:3+Bomopocnu
Kpossiapie cToku pa3OaBiIEeHHEBIE

14 P p 80,58
1:3+Bomopocnu
K OBSHBIC CTOKH 3.36aB.H€HHBIe

18 P P 98,55
1:3-+BoOpocn

[To-BuammoMmy, Kak yka3aHo B pabote [4], comepkaiuiicsi B BoJie CKOTOOOEH B
OOJIBIIIOM KOJIMYECTBE OJHOKJICTOYHBIA MPOTEHH, SBISICTCS XOPOIIEH MUTATEIbHOM
Cpeol I KyJIbTUBUPOBAHUS HAa HUX CYCIICH3UH BOJIOPOCTICH.

KuzHenesaTenbHOCTh MUKPOBOJOPOCIICH, HECMOTPS Ha TO, YTO KpPOBSHBIC
CTOKM HMCIOT 3HAYUTEIBHOC OKpAIIMBAaHWE W TIIOJBEPKCHBI BEChbMa CHILHOMY
3arHUBAaHMIO, HE YyTHETAaeT: KaK BHUIAHO M3 JaHHBIX Ta0Oauiel 4. bmomacca wux
HapacTaeT, HE3aBHUCUMO OT CTemneHW pasbaBieHus. OmHako, BCE XKe CIICayeT
OTMETHTb, UTO B Hepa30aBJIECHHBIX CTOKAX, 3TOT MMOKa3aTe)Ib ObLT 3HAYMTEIILHO BHIIIIC,
9YeM B OCTAJIbHBIX JJAOOPATOPHBIX €MKOCTSIX.

AHanmu3 JaHHBIX MPEACTABICHHBIX B TaOiuile 4 HATJIAIHO TMOKa3bIBACT, YTO
HauOoJplllee  yBETWYEHHUE OHMOMACChl MHUKPOBOJOPOCIEH HMEIO MECTO B
Hepa30aBJIEHHBIX KPOBSHBIX CTOYHBIX BOJAX.

Tabnuua 4 - VI3MeHeHne KOHIIEHTPAIUd MUKPOBOJIOPOCTIEH MPU UX aJbrOJU3alUK B
KPOBSIHBIX CTOKax

Konrenrpanus B3BEICHHBIX BEIIECTB, MI/JI, KpataocTb
Crenenn

Ha YBEIUYCHUS
pasbaBieHuA Ouomaccel, MT
KpPOBSIHBIX CTOKOB 1-p1e cyTkH 18-e cyTkmn ’
1 1748,0 3570 2,5
1:1 2106,0 3256 1,5
1:2 774,0 1283,0 1,6
1:10 448,0 1169,0 1,3
Hepa3OaBlIeHHAs 2942.,0 10210 4,1
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[Ipn aHamu3e pe3yJbTaTOB MCCIEIOBAHUN, MPOBOAUMBIX IO aJIblrOJIM3ALUU
KPOBSIHBIX CTOKOB, CJEAyeT OTMETHTb, €Il€ 3HAYUTEIBbHOE COJIEeCOJIepKaHue,
XapaKTEepHOE MJisi MSCOKOMOMHATOB M CKOTOOOEH, M KaK OHO BIIMSIET Ha MPOIIECC
HaKOILJIEHUs] OMOMAacChl MUKPOBOAOPOCIIEH.

CornacHo pab6ote [1], B 1 1 KpoBSHBIX CTOKOB coaepxxutrcs 2370 wmr
pPacTBOpPEHHBIX BellecTB (Cyxod octarok); mo ganHeiM BHIIO «IlIporpecc», 3T0
KOJIMYECTBO PACTBOPEHHBIX BellecTB koJsiednercs ot 1112,0 mo 126202 wmr/m; kak
ObLI0 ycTaHOBIEHO [8,9], 00yCIIOBIEHO 3TO BHICOKON KOHIEHTpaLUel OpraHu4eCcKuX
BEILIECTB, COEAMHEHUI HATPUA M a30Ta; Ha JOJIIO 3TUX KOMIIOHEHTOB B I 1 KpOBSHBIX
ctokoB npuxoautcs 40 u 49% cooTBeTCTBEHHO [2], coaep:kaHue APYrUX BEUIECTB B
cpeaHeM coctaBisieT: ¢pocdopa- 10 2,9%, kanus u kaiaeius 10 0,7%, maraus 10 6%.

B nepuon mnpoBeAeHUS SKCHEPUMEHTANBHBIX MCCIEIOBAaHUNA IO HM3YyYE€HO
BO3MOXKHOCTH 00€33apa’kMBaHUs KPOBSIHBIX CTOKOB C MOMOIIBI0O MHUKPOBOAOPOCIEH
KOHILIEHTpalMsl pACTBOPEHHBIX BEILIECTB B HUX, KaK ObLJIO YKa3aHO BbIIIE, KoJieOanach
or 5,7 nmo 12,2 1/m; M ecid COOTHECTH OITH JaHHBIE C pe3yJbTaTamu,
MpPEACTABICHHBIMA B Tal0nuue 4, TO MOXHO OTMETUTh, YTO 3HAYUTEIHHOE
COJIECOJIEpKAHUE B CTOKAX YOOMHOIO 11eXa HE OKa3bIBAJIIO MHTMOUPYIOMIETO BIUSHUS
Ha MPOLECC HAKOIUIEHHs] OMOMAcChl, T.€. KJIETKH pociu. OUeBHIHO, KaK OTMEYAIOT
aBTOpbl PadoThl [l], MpU NPOBENEHUH SKCHEPUMEHTAIBHBIX HCCIEAOBAaHUN TIO
anbron3alnuu KPOBSIHBIX CTOKOB, HCII0JIb30BAJIUCh COJICYCTOMYMBbIE
MHUKPOBOJIOPOCIIM, KOTOpble O0Jlajjaii BechbMa BBICOKOM YCTOWYMBOCTBIO K
XJIOPUCTOMY HATpUI0. MOXKHO MpEIJIOXKUTh, HA OCHOBAHMHM 3TUX JaHHBIX, YTO B
npoueccax o0e33apaKuBaHusl CTOKOB yOoiHHOro nexa KinuHckoro MscokoMOMHATa B
OAO «lIlobena» ObUIM MCHOJB30BaHbl TaKHE BHJIbI MUKPOBOJOPOCIEH, Y KOTOPBIX
YCTOMYMBOCTh K XJIOPUCTOMY HATPHUIO SIBIISIETCS BUAOBBIM mnpusHakoMm [l]. Kpome
TOTO, IPUHUMAsi BO BHUMaHue JaHHbie Tadmui I, 2 u 3, MOXKHO, OUYE€BUIHO, OTMETHUTD
U TOT (aKT, YTO BBICOKOE COJIECOJEP)KaHWE HE OKa3bIBaeT M KaKOro-imbo
WHTHOMPYIOMIETO BIMSHUS HA, CaM TIPOIECC OMOJIOTHYECKOTO 00€33apaKMBaHUS H
OUMCTKM CTOKOB YOOWHOIO Li€xa; JaHHbIe PabOThl 3TO-TO K€ IMOATBEPKIAOT.
OtMmeyast mpu 3TOM, YTO «YPOBEHb COJIECOAECPKAHUS B PEATbHON CTOUYHOM KUAKOCTH,
HE BIMSUT Ha 9()PEKTUBHOCTh OUYMCTKHA CTOYHBIX BOJI CKOTOOOEH U MSICOKOMOMHATOB
py 00pabOTKE UX B CUCTEME KOHTAKTHBIX BPAILAOIMINXCA OMOPUIBTPOBY [5].

Takum 06pa3zom, pe3roMUPOBAB BbIIIE MOTYUCHHBIC JaHHBIE, MOKHO OTMETHUTH,
YTO MPU U3YUYCHHUH NPOLIECCOB OMOJIOTMYECKOTO 00€33apaKuBaHMs KPOBSHBIX CTOKOB
C TMOMOIIBIO AJANTUPOBAHHOTO KOMILJIEKCA MHUKPOBOJOPOCISIMU B J1TA0OPATOPHBIX
YCIIOBUSIX OBLIN MOJIYYEeHBI MTOJIOKUTEIbHBIC PE3YJIbTATHI.

Otmupanue Oaktepuii E.Coll na 98,5 - 100% mno cpaBHEHHIO C HCXOJIHOMN
CTOYHOM KUJKOCTHIO OBLJIO JAOCTUTHYTO Ha 11-18 CyTkM ¢ MOMEHTa WHOKYJISALIHMH
CTOKOB MUKPOBOJOPOCIISIMH.

Takum oOpa3om OuoMacca MHKPOBOAOPOCIEH yBEIWYMIACh U HA MOMEHT
ormupanus Oaktepuit E.Coll B cpegnem Ha 99% mnpeBbliana mnepBOHAYAIBHOE
koiuuecTBoO B 1,5 - 4,1 pa3a. YpoBeHb cojiecoiepaHusl B peajJbHON CTOYHON BOJAE
NpPaKTUUYECKH HE CKa3plBaJci Ha  (U3MOJOTMUECKOM  COCTOSHUM  KJIETOK
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MUKPOBOJOPOCIIEH " 3¢ dEeKTUBHOCTH IIPOLIECCOB OHOJIOTUYECKOTO
00e33apaKuBaHMsL.
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BJIUSTHUE BOJOPOCJIEN U IMAHOBAKTEPUI HA COCTOSIHUE
BOJOEMA (IIO MATEPUAJIAM UCCJIEJOBAHUS KOCUHCKHUX O3EP)
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INFLUENCE ALGAE AND CYANOBACTERIA ON THE ECOLOGICAL
STATE OF RESERVOIRS (STUDIES KOSINSKI LAKES)
Shekhmatova E.I., Gaponenko A.V., Rozanov V.B.

Pe3zwome. B cmamve npueooumcs onucanue OCHOBHBIX BUO08 3APAZHEHUS.
8000€M08, CBA3AHHLIX C GIUAHUEM B000POCIell U YUAHODAKmMepUull, a makice
pe3yibmamsl UCCe008aHUsl, Npo8ooumoz2o Ha Kocumckux ozepax e. Mockevl 6
npoyecce nposedenus Noaedblx NPAKmuK, ¢ Yeivlo MOHUMOPUHEA IKOI02UYECKO2O0
COCMOSIHUSL BOOHBIX 00BEKMOB 03ePHO20 MUNA.

Knwuesvie cnoea: ¢umonnankmon, Kocunckue o3epa, 38mpogurayus,
3aepsA3Henue, MOHUMOPUHS

Summary. The article describes the main types of water pollution related to
the influence of algae and cyanobacteria, and the results of research conducted on
Kosinski lakes of Moscow in the course of field practice, in order to monitor the
ecological state of water bodies lake type.

Key words: phytoplankton, Kosinski lake eutrophication, pollution monitoring

Kocunckue 03€pa, SBIAIOTCA  YHUKAJIBbHBIM  MPUPOJHBIM  OOBEKTOM,
pacloJIO)KEHHBIM  Ha  TEeppUTOpUA  MOCKBBI. ITO  NOPUPOAHBIE  BOHAOEMBI,
WCTBITHIBAIOIIME 3HAYUTEIBHOE AHTPOIOIN€HHOE BO3AEUCTBUE. MOHUTOPHHT HX
COCTOSIHUS SIBJISIETCS. HEOOXOJUMBIM YCIIOBUEM COXPAHEHMS MaMSTHUKA MPUPOJLI —
Kocunckoro tpéxo3éppsi.

HaunGonee moka3aTelbHbIM METOJAOM OIIEHKH COCTOSIHUSI BOAOEMA SIBIISIETCS
BUJIOBOM M YHCJIICHHBIH COCTaB €ro BOAOPOCICH M IIMaHOOAKTEpUid, KOTOPBIN
OTpPaXXaeT BCE IMPOLIECCHI, MPOUCXOJAIINE B BOJHOM OOBEKTE, €ro 3KOCHUCTEME.
N3MeHeHne yciioBUM Cpenpl CKa3bIBACTCS HE TOJBKO HA HM3MEHEHHUM BHUIOBOIO
cocTtaBa (CYKIIECCHHM), HO TaKXX€ HAXOAHUT OTpakeHHue B MopdoJioruu BUAOB. [1]
Kpome Toro, mpemMymnieCTBEHHOE pa3BUTHE TE€X WM HHBIX BUJOB BOJOPOCIECH H
CHHE-3€JIEHBIX OKa3bIBAET 3HAYMTEIBHOE OMOTHYECKOE BO3/CHUCTBHE HAa COCTOSIHHE
YKOCHUCTEMBI.

HeratuBHoe Bo3melicTBHE Bomopociell Ha (QopMuUpoBaHHE KadecTBa BOJBI
OCYIIECTBIISIETCS TPEMS MYTAMH — (QU3UICCKUM, XUMHUICCKUM U OMOJIOTUYECKHM.
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buosornueckoe 3arpsizHeHue

CrerneHb €ro 3aBUCUT, BO-TIEPBbIX, OT KOHIIEHTPALIMA BOAOPOCIIEH, BO-BTOPBIX,
OT BHJAa, KOTOpBI pa3BUBAETCS B MaccOBOM KoiudecTBe. «LlBereHue» BOabl B
MPECHBIX BOJIOEMAX Yallle BCETO BbI3bIBAIOT CHHE-3€lIeHbIe. X yMepeHHoe pa3BUTHE,
Be3eIBaroniee |-l cremenr «BeTeHMs» BOJBI, MOJOKHUTEIBHO BIIHMAET Ha
sKocucTeMy Bojoema. [loBbillieHre KOHIIEHTpALMK BOAOPOCIIEH, T.€ noctuxenue 1V,
V crenenn «userenus» (Tabnuma 1), mpUBOIUT K MpeoOSaaHUI0 HEraTUBHOTO
BITUSTHUS.

Tabnuma 1- MaTeHCHBHOCTH «1iBeTeHus» BobL. ([Ipuiimanuenko A.Jl., 1981)

CreneHn Konnenrpauus | Dxomorudeckas U CaHUTapPHO-OMOJIOTHYECKas

«UBETEHUS» | CBIPOTO XapaKkTEepUCTUKA

BOJIBI BEIIECTBA,

/M

| mo 1 Hauano «UBETCHUS. OKOJIOTHYECKHA Oe3BpenHas
KOHIICHTPAIIUS

1 1-40(50) OnruManbHast KOHIICHTpAIus, HE MIPUBOISAIIIAS K
OMOJIOTHYECKOMY caMO3arpsi3HEHUIO, HO u HE

oOecreunBaromasl  JOCTaTOYHOTO  YPOBHS  TEPBUYHOM
IPOAYKIMH VI NOJAeP>KaHUs pbIOONIPOYKTUBHOCTH.

I 50-250 KoHuenTpauuu, npuBosye K yXyALIEHUIO KauyecTBa BOJBI.
(KenarenbHple — uid  MOAJEpX aHUA  NPOAYKTUBHOCTH
BOJIOXPAHWJIMIIA)

AV 250-500 DKOJIOTUYECKH  OMAacHbIe KOHIICHTPAIIMM, BBI3BIBAIOIINE
3HAYUTEJIbHOE OMOJIOTHYECKOE 3arpsi3HEHHE M 3aMOpPHBIC
SBJICHHUS.

\Y Csbimre 500 Haronnsle koHIEHTpaluu, o0ycIaBIMBaIONIMEe WHTEHCUBHOE
3arpsA3HEHUE  BOAHBIX MacC W NIPUOPEXKHBIX  30H.
DKOJIOTMYECKH ONACHBIEe, TOKCUYHBIE.

Ha ocHOBaHMM NaHHBIX, MOJYYEHHBIX B X0n€ HccienoBanus benoe u Cesroe
o3epa MokHO oTHecTH K |l rpynme o3ep, B To BpeMs kak UepHoe SIBISETCS SIPKUM
npumepoM Bogoema |V turma.

Jliis pacdera MHJIEKCAa CapOOHOCTH B JAHHOM HCCJEIOBAaHUM HCIOIb30BAJICS
unzaekc [lantne u bykka B Mmonudukanuu Crnajeuka:

S=>(sihi)/>h;

I'me Si — MHaUKATOpHAS 3HAYMMOCTD KaXJ10r0 BUIa

Si=1l-nns  omurocampoOoB;  Si=2-mius B-me3ocanpoOoB;  Si=3-mis o-
Me3acarpoOoB; Si=4 — 11 moaucamnpooB.

hi= orHOCHTEIbHASA YHCIIEHHOCTH BUIOB

h=1 — ouens peako, h=2- peako, h=3-uepeaxo, h=5 — gacro, h=7 odens yacro,
h=9 — maccoBoe pa3BuTHE.

JlanHBIM WHAEKC CcampoOHOCTH YKa3bBalOT ¢ To4HOCTHIO g0 0,01. Jlns
KCeHocarnpoOHOW 30HBI OH HaxoauTcs B mpenenax 0-0,50; omurocampobHoii — 0,51-
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1,50; B-me3acampoOuoit — 1,51-2,50; a-me3ocanp6OHoii-2,51-3,50; monucamnpoOHO —
3,51-4,00. [2]

Uunekeol campoOHocT CBsitoro u benoro  o3ep COOTBETCTBYIOT — [3-
Me3acanpoOHoi 30He 1 uMeeT 3HaueHue — 2,07 u 1,89, 4To Mo3BOJISIET OTHECTU BOJIBI
JAHHBIX BOJOEMOB K KJIaCCy YMEPEHHO 3arps3HEHHBIX BOJ.

Jns YepHoro o3epa 3HaUYeHHWE UHJEKCA CaMpPOOHOCTH COCTaBUjiIO 2,62
COOTBETCTBYIOILIEE 0O-ME30CAanpOHON 30HE, YTO OTHOCHT BOJIBI 03€pa K Kiaccy
3arpsi3HCHHBIX BOJI.

XumMu4eckoe 3arpsi3HeHne

Cepbe3HOe HETaTHUBHOE BO3JEHCTBHE HA HSKOCHUCTEMBI BOJIOEMOB, MTOMHUMO
OMOJIOTUYECKOTO 3arpsI3HEHMS, BBI3IBAET XUMHUECKOE.

W3BecTHO, 4YTO  YpOBEHb  pa3BUTUS  (UTOIUIAHKTOHA  OMPEIEISAETCS
MOCTYIJICHHEM B BOJIOEM OWOTEHHBIX 3JIEMEHTOB, B NEPBYIO odepenb docdopa u
a30Ta, a TAaKXXKe UX COOTHOIICHUE B BOJIHOM ToIIE. [4]

Kpyrosopor ¢ocpopa B ruapocdepe ocymecTsisiercs  Onmaromgaps
OMOJIOTHYECKMM  TIpolleccaM, B TEPBYHO  OdYepeab  MPOTCKAIOIHUX B
(OTOCHHTE3UPYIOIIUX OpraHU3Max: HeOpraHudeckuii pocop TpanchopmMupyercs B
OoraTele 3HEprued OpraHUYecKUe BellecTBa — afeHo3uHMoHodochar (AMOD),
anenozunaudocdar (AAD) u anenozuntpudocdar (ATD).

A30T, Kak CBOOO/IHBIN, TaK U CBS3aHHBIN (HUTPUTHI, HUTPATHI, aAMMOHUWHBIA U
OpraHUYeCcKuil), UCTIONIb3yeTCsd (POTOCUHTE3UPYIOMMU OpTaHU3MaMu, OAKTEPUSIMU U
rpubamMu JJisi CUHTE3a aMUHOKHUCIIOT U OenkoB. [locie rubenu opranu3mMoB a3oT, Kak
u Qocdop, BHOBb BO3BpAIACTCA B CPEAy B BHUJIEC MUHEPAIbHBIX U OPraHUYECKUX
coeuHCHHH. [7]

Cnegyer OTMETHTh, YTO MPU KPATKOBPEMEHHBIX HAOIOJACHUSIX IOBBIIICHHUE
KOHIIEHTpAIlMM MUHEPAJIbHBIX COCIMHEHUN a30Ta U pocdopa 4acTo HE MOXKET OBITH
YCTaHOBJICHO M3-3a OBICTPOTO TOTJIOMICHUS WX aBTOTPO(PHBIMU THAPOOHOHTAMH. [6]
OpHako, BBIIBUTH TCHICHIMIO K YBEIWYCHHUIO JaHHBIX BEIIECTB B 03€pax
MOIBEP’KCHHBIX AHTPONIOTEHHOMY 3BTPO(UPOBAHUIO TO3BOJITIOT OCOOBIC BHIBI -
omonHaukaTopel. K mpumepy, mis cuHe3eleHbIX poaa Anabaena, crmocoOHBIX K
azoTouKcan M OOHApYKEHHBIX B TpoOax BoAbl M3 o3epa bemoe B Oombmmx
KOJIMYECTBAX, JJUMUTHUPYIOIINM JJIEMEHTOM dYarie Bcero sBisiercss pochop. Mmenno
mpu ero u30BITKE CHUHE3eNeHbIe poaa Anabaena pa3BUBAIOTCS B OTPOMHBIX
KOJIMYECTBAX, YTO MPUBOAUT K «IIBETEHUIO» BOJIOEMA.

06 u30pITKe pocdopa B cocraBe Boa Kocuuckux ozep emnie B 1931 B cBoeit
cTaThe, [S] MOCBsIIEHHOHN ABJIEHUIO ra3ooTaeneHus Ha benom o3epe B Kocune nucan
npodeccop JI.JI. Pocconumo, yuennk npodeccopa MOCKOBCKOTo yHUBepcuTeTa [.A.
KosxeBH1koBa - ocHoBaTensi KOCMHCKOM OMOIOTHYECKON CTaHIUH.

MHorue BoAOpOCIIv, BO30YIUTENH «IIBETEHUS» BObI, BHIJIEISIOT TOKCUYECKUE
COCIMHEHMSI, a TaKXKe OOJBIIIOE KOJIWYECTBO OPTaHMYECKUX BEIIECTB, KOTOPHIC
CIIy>)KaT MUTATEIbHON CpPeloi AJii UHTEHCUBHOTO PAa3BUTHUSl OaKTEpHii, B TOM YHUCIE
MAaTOTCHHBIX (XOJIEPHBIM BUOPHOH | T.1). [7]

HaubGonpmee uncino tokcuueckux ¢opm (6onee 20) M3BECTHO CpeAu CHUHE-
3€JIEHBIX BOJOPOCIEH, KOTOpPBIE SBISIIOTCS JOMUHUPYIOIIMMH B Bojaax bemoro u
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Yepuoro o3ep. K TOKCHYHBIM OTHOCSAT BUIBI POJIOB MHUKPOLMCTHUC, LENOChHepUyM,
acdaHoKarc, OCWJUIaTOpUid, aHaOeH, JIMHIOMM, ahaHN30MEeHOHA, HOAYJISI P, HOCTOKOB
1 XanaaocugOHOB.

B nmnpobGax, oToOpaHHBIX [Jii JaHHOTO MCCJIEAOBaHUSA, OOHApPYKEHbI
MOTCHIMAIbHO TOKcHueckue (opmel: B o3epax Uepnoe u Cestoe - Microcystis
grevillei (Hass.) Elenk; B beiom - Anabaena spiroides Woronichiniana, Microcystis
grevillei (Hass.) Elenk, Aphanizomenon flos-aquae. (PucyHoxk 1)

Haubonee n3ydeHHbIMU SIBISIFOTCSI TOKCUHBI, BBIJIETsIEMbIE U3 POIOB aHaOEH U
adanuzomMeHOH. [Ipu ompeneneHHbIX YCIOBUSIX OKpYXalollre BOJIHOWM cpeibl, ceHe-
3eJIeHbIe pojia aHaOeH MPOIYyLHPYIOT aHATOKCHUH-a, KOTOphIid B 80-x rogax XX Beka
ObLI CHHTE3UPOBAH aMEPUKAHCKUMH YUYE€HBIMHU U3 KokauHa. [lorpebienue Boabl miu
pBIOBI U3 BOJOEMOB IOJBEPKEHHBIX WHTEHCHUBHOMY «IIBETCHHIO» TOKCHYHBIX
aHaO€H, MOKET MPUBECTU K NOPAKEHUIO HEPBHOM CHCTEMBI, MBIIIII U MTOYEK.

CakcuTOokCMH W a(aHTOKCHH, BBIIEISEMbIE OTIACIBHBIMU TOMYJIAIUSIMA
Aphanizomenon flos-aquae, mapanau3yroT CKEJIETHBIC MBIIIIBI U BHI3BIBAIOT CMEPTh
M3-32 OCTAaHOBKH JBIXaHMS, Pa3Ipa’kaloT CIM3UCTYI0 OO0OJIOUKY M KOXY UelIOBeKa,
BBI3bIBasi KOHBIOKTUBUT, TOKPACHEHHS KOXKHBIX TIOKPOBOB U T1p. [3]

ey

Pucynoxk 1 - Microcystis grevillei (Hass.) Elenk; Anabaena spiroides
Woronichiniana; Aphanizomenon flos-aquae. [8]

ITo cBOEMY XMMHYECKOMY COCTaBY TOKCHHBI BOJOPOCIIEH NPEACTABISIOT COO0M
CJIO)KHBIE MHOTOKOMITOHEHTHBIE OPIaHMYECKUE COEIMHEHHMS, MPUPOJA KOTOPBIX B
OOJIBIIMHCTBE CITy4yaeB HE BBISICHEHA M3-3a CJIOKHOCTU UX BBIJCICHUS U UHAUKAIIH.
Ilo BHemHEMYy BUIY TOKCHUHBI NPUPOJIHBIX IMOIYJISLUN CHHE-3EJIEHBIX BOJAOPOCIEH
IPENCTaBISAIOT CO00M MENKOKPUCTAIIIMYECKHE BEIIECTBA, PACTBOPUMBIE B BOJE.
PacTBOppl TOKCMHOB HE HMEIOT HHM LIBETA, HM 3allaxa, ONTHUYECKU IIPO3PAUHBI,
BBIJICP)KMBAIOT CTEPWIIM3ALMIO KHUIISITYEHHMEM W aBTOKJIaBupoBaHueMm. Jlng wux
oOHapyKeHHs TPeOYIOTCS CrieualbHble METOABL. [7]

B cocraBe neTyuux BbIIENEHUN CUHE-3€TIEHBIX BOAOpOCIEd (MUKPOLUMCTUCA U
adaHU30MEHOHA, OOHApYKEHHBIX B XoJ€ KamepaibHblx padoT) A.M. CakeBuu
BBIICTTWII M MACHTU(UUIUPOBAT Pa3IMYHble XUMUYECKHUE COCTUHEHUS: TEPIIEHOBBIC
CHOUPTHl — TEePaHUOJ, HEPOJ, LUTPOHEIUION. JIMHANOOJ; MapaduHbl — YHJEKaH,
HOHAJIEKaH; MPOCTEUIINE albJeru bl — POpMalIbET Ui, U30BaJICPUAHOBBIN aJbAETUI;
KHCIIOTBI — MYpaBbHHAs, YKCyCHas, NelaproHoas, MacisHad. CocraB 3Tux
COCIMHEHUM MEHseTcsl B 3aBUCUMOCTH OT (a3bl pocTa BOAOpOCIeH, uX
KOHIEHTpaluu. XOpOIIO M3BECTHBI CIIy4al HAKOIUIEHUS (EHOJBHBIX COCAMHEHUN
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IIPU MacCOBOM DPa3BUTHH IIMAHOOAKTEPUN U 3€JIEHBIX BOJOPOCIEH B MPECHOBOJHBIX

BOJIOEMAaX IPU «IBETEHUW» BOAbl TaKUE KaK: KyMapuHbl, CIIOXHbBIE 3(UpHI,

KOpUYHbIE KUCIOThI. VX KOHLIEHTpanust MOXKeT Koaedarbes ot 0,9 no 5,8 mr/m.
dusnveckoe 3arpa3HeHne

[lox BIMSIHMEM HHTECHCUBHOI'O Pa3BUTHs BOJOPOCIEH HApyLIAKOTCS MHOTHE
¢u3nueckue napaMmeTpsl BoAbl. Mi3MeHseTcs ee IBETHOCTh, CHUKAETCS PO3PAYHOCTD
T.€ TOBBIIIAETCS MYTHOCTB; YXYAIIAETCS OCBEHIEHHOCTh BOJHOW TOJIIM H3-3a
o0Opa3oBaHMs MOBEPXHOCTHOM IMJICHKU BOJOPOCIIEH; MEHSETCS CHEKTPaJIbHBIA COCTaB
IIPOHMKAIOLIEH B BOJHYIO TOJIIY COJHEYHOW pagualii B PE3yJIbTATE€ PACCEBAHMS U
MOTJIOUICHHS] BOJAOPOCIISIMU CBETOBBIX Jy4ell (IiMaHoOaKTepun CriocoOHBI MOTIOMIATh
B METpoBOM ciioe Boabl 110 90% cBeToBOM sHeprum); HaAOIIOIAETCS YCUIICHHBIN
HarpeB IOBEPXHOCTHOM IUIEHKH U MHOJACTWIAIOLIMX €€ CIIOEB B MECTaX CKOIUICHUS
BOJIOPOCJIEH; TPOUCXOJUT BEPTUKAIBHOE U TOPU3OHTAIBHOE IIEPEMEIICHUE
OpPraHUYEeCKUX M MHUHEPAIbHBIX BEIIECTB; HU3MEHSETCS BA3ZKOCTh BOABI U
MMOBEPXHOCTHOE HATSHKEHUE BOJHOM IUICHKH. [ 7]

[Ipy1 THTEHCHBHOM «IBETEHUM» BOJIbl YBEIIMUEHHUE €€ MYTHOCTH U YXYALICHUE
KHCJIOPOJHOTO PEKHMMa BOJOEMOB OOYCIIOBJIEHBI: OCIA0JICHUEM WJIU MPEKpalleHHueM
(doToCcHHTE3a BOJOPOCIEH, HAXOASIIUXCSA B MOJAMNOBEPXHOCTHBIX U 0Oojiee IIyOOKUX
CJOAX BOJBl M3-3a JAe(PUUMTA CBETA; YBEIMYEHHEM NOTJOIIEHUS KUCIOpOAa MpH
IBIXaHUM M Pa3JI0KEHUU OPraHWYECKOro BEIIECTBA BOJOPOCIEBBIX KIETOK. B
pe3ysibTaTe 3TOr0 B MEPUOJ «IBETEHMsD» BOJbI B MECTaX HAMOOJBUIETO CKOIUICHHMS
BOJIOPOCJIEH Aa)ke B JHEBHOE BpEMsl BO3HHMKAET ACPHUIMT KUCIOPOJA, Pa3BUBAIOTCA
aHa’poOHbIE MPOLECCHI, YTO MPUBOAUT K 3aMOpaM pbIObI U JIPYTHMX THAPOOHOHTOB.
[TogoGubIe nporeccrl Habmoat0Tes Ha benom u Cesitom o3epe.

Henocratrok  kucinopozga  OTpULATENBHO  CKas3bIBAeTCA Ha  IIpoleccax
CaMOOYMUICHUS, MHHEpAIU3alld OPraHMYECKOro BEIIECTBA, YTO IPUBOAMUT K
HaKOIUIEHUIO B BOJOEME NYPHOIIAXHYLIMX NPOJYKTOB M 3HAYUTEIBHOMY CHUKEHUIO
KauecTBa BOJbl. OCO00 PE3KMM 3amaxoM Cepo-BoJopoja 00iamaroT Bojabl YepHOro
o3epa.

Pasznuynble BUABI BOJOpOCIEH MOTYT MpUIaBaTh BOJE PA3HOOOpa3HbIE 3alaxu
(Tabmuua 2). K npumepy, 3¢upHbIe Macia TPUPOIHBIX MOMYJISIUNA MHUKPOIUCTHCA
conepxkar Oosee 30 KOMIIOHEHTOB, MHOTME M3 KOTOPBIX HMEIOT MPUATHBIA H
YCTOMYMBBIM 3amax.

Tabnuua 2 - xapakTep 3anaxa pa3JIMyHbIX BOJOPOCIEH

Boxopociau 3amax

JlnaToMoBBI€ (acTepHOHEIIA, MENO3HPA) apOMaTUYHbIH ((PUATKOBBIH, 3eMJIMCTHIN)
3elneHble (CIIEHEAeCMYC) TPaBSHUCTHIN

[{nano6akTepuu (aHAOCHBI, MUKPOITUCTHC, THUJIOCTHBIN, OOJIOTHBIN
adaHM30MEHOH)

[lox BAMSHHMEM TMOBEPXHOCTHOW IUIEHKM BOJOPOCIEH YCHJIMBACTCS HArpeB
Boabl (Ha 6-B C° BBIIIE HOPMBI), YTO IIOBBHINIAET MCIIAPEHHE M CIIOCOOCTBYET
Mepexoay JEeTydyux MeTabOJMTOB B BO3JYyX, T.€ BBI3BIBACT €r0 3arps3HCHUE.
[TonoOHas neHka HabmrogaeTcs Ha o3epe CBATOM.
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3akirouenue

TakuMm 00pa3oM, Hcciaea0BaHUE MO3BOJSET CAENATh BBIBOJABI O KPUTHUYECKOM
cocrosHun  03€p KocuHckoit rpymnmbel.  Crnenyer  pa3paboTaTh  KOMILUIEKC
MEPONPUATUN, HAIPaBICHHbIX Ha CHW)KEHHWE AaHTPOIIOI€HHON Harpy3sku Ha
TeppuToputo KOCHHCKHX 03€p U CIIOCOOCTBYIOIIMN HOPMAaIU3alMl COCTOSIHUM 3TUX
BOJHBIX OOBEKTOB, BKIIOYAIOIINN B ceOs:

1. DKcrepuMeHTANIbHBIE Pa0OThl MO M3YYEHHUIO BIUSHUS TOKCHUYHBIX U
nepopMuUpOBaHHbIX (OpM  (PUTOIUIAHKTOHA HA BOJHOE COOOIIECTBO Yepes
TpodHUUSCKUE CBI3U

2.  H3ydeHue NMHAMUKH U3MEHEHHUS XMMHUYECKOTO COCTaBa BOJBI, B TOM
YuCJie BBISIBJICHHE MOTEHIMAIbHO OMACHBIX JJIS YeJIOBEKa BEIIECTB (B CBS3H C TEM,
YTO 03€pa MUCIOJIb3YIOTCA JUIsl KyNTaHus B JIETHUM Mepuoj), T.K. MHOTHE BOAOPOCIIH,
BO30YJIUTENN «IIBETEHHs» BOJbI, BBIICISIOT TOKCUYECKHE COCIUHEHMsS, a TaK XKe
00JIBIIIOE KOJMMYECTBO OPTaHUYECKUX BEIIECTB, KOTOPHIE CIYyKAaT MHUTATEIbHOU
Cpelmoil Jii WMHTEHCHUBHOTO pa3BUTHS OaKTepHii, B TOM YHCIIE IaTOT€HHBIX
(XonepHbIil BUOPHOH U T.J).
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THE STATE AND PROSPECTS OF FRESHWATER AQUACULTURE
DEVELOPMENT IN MOLDOVA
Curcubet G., Timchyk Yu., Grek T.

Summary: Since 2000, the production of autochthonous fish produce in
Moldova has increased 6.4 times, and has added up to more than 11,000 tons, or
33.4% of all fish and fish products consumed in the country. Overall year
consumption of fish per capita has increased from 3.9 kg (2000) to 9.4 (2015),
including the autochthonous fish products - from 0.5 kg per capita to 3.1 kg.
Integration of researches in freshwater aquaculture through the collaboration of
specialized research institutions, information exchange, joint projects’ development
and their implementation is one of the links in the chain to ensure a reasonable
management of aquatic ecosystems and food security, conservation of biodiversity of
fisheries facilities.

B mupe, rae ceroans HacuutbiBaeTcst O0osnee 800 MIIH. YENOBEK, CTPaaloOIIUX
OT XPOHUYECKOTO HeIoedaHus, W, Kak oxuaaercs, Kk 2050 romy 4YHCIEHHOCTb
HAceJeHUsl YBEJIWYUTCS Ha 2 MIpA. W JOCTUTHET 9,6 MIipJ. YeloBeK, BCTaeT
KOJIOCCAJIbHAsT Tpo0sieMa — KaK HAaKOPMHUTh IUIAHETY W TPU 3TOM COXPAHUTH €e
MIPUPOHBIE pecypchl 1 Oynymmux nokosieHuit [4]. [lo nanasim AO, mosst peIOHBIX
3armacoB, JKCIUTyaTUPYEMBIX B TMpejeiax YpPOBHS OMOJOTHMYECKOW YCTOWYHUBOCTH,
cokpatmiachk ¢ 90% - B 1974 roxy mo 68,6% B 2013 roxy. Takum obpazom, 31,4%
PBHIOHBIX 3aMacoOB OIICHUBAIUCH KaK HAXOJAIIUECS Ha OMOJIOTHYECKH HEYCTOWYUBOM
YpOBHE H, CIeJoBaTeNIbHO, TepenaBiuBaembie. B 2013 romy Ha A0t phIObI
MPUXOAWIIOCH TOpsiika 17 TPOLIEHTOB >KUBOTHOTO Oejka B THILNEBOM palldoOHE
HaCeJICHU TUIaHEeThI U 6,7 TIPOLIeHTa BCETro MOTPeOIsIeMoro uM Oeka.

Jns perenus npoOsieM, CBSI3aHHBIX C PACIIMPEHUEM HCIOJIb30BaHUS BOJAHBIX
MIPOCTPAHCTB U PECYPCOB, MPEJIaraeTcsi COBEpIUICHCTBOBATS:

o YIIPaBJIEHUE BOAHBIMU 3KOCUCTEMAMM
o KOOPJMHAIUIO PA3JIMYHBIX CEKTOPOB
o obecrieueHre yCTOWYMBOM 3alIUTHI OKPY>KAFOIICH CPeIbI
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o COXpPaHEHHUE IKOCUCTEM U OHOpa3HOOOpa3us

o Opyd  OJHOBPEMEHHOM  BBIMIOJIHEHMM  33Ja4  COLIMAIBHOIO U
AKOHOMMYECKOTO Pa3BUTHS.

OO0mmii 00beM MPOAYKIIMH PHIOHOTO XO3MUCTBAa (32 MCKIIOYCHUEM BOJHBIX
pacTeHuil) B MHpOBOM Macmrtade coctaBui B 2014 romy 167,2 MiH. TOHH,
MPOMBIIIJICHHOTO PHIOOIOBCTBA - 93,4 MJIH. TOHH U aKBaKyJIbTYphI - 73,8 MIIH. TOHH,
B TOM YHCJIC: KOCTHBIX PhIO - 49,8 MutH. ToHH (362 BHa); MOJUTIOCKOB 16,1 MITH. TOHH
(104 Buna); pakooOpa3HbIX - 6,9 MiH. TOHH (62 BHUA); APYTUX BOJHBIX KUBOTHBIX -
7,3 MIIH. TOHH [4].

MupoBoe npou3BoACTBO PhIObI B akBakyJabType B 2014 roay coctaBuiio 44,1%
OoT o00miero od0beMa ee IPOM3BOJCTBA (B TOM YHCIIE JIsI HEMHIIECBBIX IIejel) B
MIPOMBIIIJICHHOM PHIOOJIOBCTBE U aKBaKYJbTYpE.

B Teuenune necsatuiierus 2005-2014 rogoB €XXEroaHbll poCT MPOU3BOJICTBA B
aKBaKyJIbType pocturan 5,8 %.

[ToctymniieHue phIOHBIX MPOJIYKTOB Ha PHIHOK MOJIOBBI OCYIIECTBIISIETCS 3a
c4eT: 00BEKTOB PHIOOJIOBCTBA BO BHYTPEHHUX BOJ0E€MaX, PHIOOBOJCTBA U UMIIOPTA.
Pr16a, BbUTOBIIEHHAS B €CTECTBEHHBIX BOJIOEMAX, COCTABIISIET HE3HAUYUTEIBHYIO JIOJIO
B 00111eM 00beMe MecTHOM priOHOM npoaykiuu: 0,3%-0,5%.

['1aBHBIM MCTOYHUKOM MECTHOU PBHIOHOM MPOMYKIIMH SIBISETCS MPECHOBOIHAS
AKBaKyJbTypa, OCHOBHYIO JOJIKO KOTOPOM CErofHs COCTaBIIIET MPYI0BOE
PBIOOBOICTBO.

C 2000 roga nmpou3BOACTBO aBTOXTOHHOM PHIOHON MPOAYKIIMU YBETUYHIOCH B
6,4 paza u cocraBmsger Oonee 11000 tomn wmmm 33,4% oT OOIIEro KOJIMYECTBA
noTpeOsieMoil B CTpaHe phIObl U pbIOHOW MpoyKUuH (puc.l).

O6m1ee noTpebieHre pbIObI Ha ATy HaceJIeHuUs B ToJ] Bo3pocio ¢ 3,9 kr (2000
roa) a0 11,6 kr (2011 rox) u cauzunock 10 9,4 (2015 rox), 3a cyeT yMeHbIIECHUS Ha
28,1% nomm mmmnopta ¢ 2011 mo 2015 rox. [loTpebieHne aBTOXTOHHOW PBIOHOM
MIPOAYKIMHU Ha Iylly HaceneHus Bo3pocio ¢ 0,5 xr o 3,1 kr.

TOHH

35000

30000 1

25000

20000
15000 11180
10000 .

5000 41745

0

2000 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 '°A

| DagToxToHHaANpoAykUMA, T Bumnopt, T |

Pucynok 1 - [Ipou3BoacTBo u UMIOPT puIObI M peIOONpoAyKIIMK B MomnaoBe

CebecTouMOCTh KMBOM W CBEXEW NpydoBOM  pbIOBI  3aBUCUT. OT
KyJIbTUBUPYEMOTO BHUJA, NPOU3BOJAMUTENS, HCIOIB3YEMOM TEXHOJOTMU W Jp. U
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Bapbupyert ot 0,4 $/kg (pacturensHosmabie Buasl) 10 1,80 $/kg (com eBpomneiickwii),
YTO, €CTECTBEHHO, CKa3bIBa€TCsl Ha ONTOBOM M pO3HMYHOM lieHax. Ha omtoBoi u
PO3HUYHOM II€HAaX OTPAXAeTCs YPOBEHb MOTPEOUTEIHCKOIO CHpPOCa Ha JIaHHBIN
00BbeKT U (akTOp ce30HHOCTU. [IpeBbillieHHe ONTOBOW IEHBI HaJl CEOECTOMMOCTHIO
(mpuOBbLIb NPENNPUATHUS) IPU TOTYUHTEHCUBHOM METOJI€ BhIPAIIIMBAHUS COCTABIISAET
ot 40% (mo kapmy) a0 59,3% (o coMy), BbICOKasl MpUOBLIb OTMEYEHA TAKXKE IO
oesioMy amypy (IIpu THTEHCUBHOM METOJI€ OHA HIKE), Kapacko U CyaKy.

Pa3zaunia Mexay onToBOM M PO3ZHUYHOM LIEHAMHU 3HAYUTENIbHAS U COCTABIISICT
ot 19,1% (com) o 59,9% (mecTphlii TOICTONOOUK), B CPETHEM, TI0 PEATH3YyEMbIM
BUJIaM, TIpeBbITieHHe cocTaBisieT 42,1%. Peanuzaropsl MeCTHON pHIOHON MPOTYKIHH
TOJIBKO 32 BPEMS peasii3alliy MOJydaroT MPUMEPHO TaKOH K€ MPOIIEHT 10X0/1a, KaK
MIPOM3BOJICTBEHHUK 32 JIBa-TPU rojia BhIpAIIUBAHUS TOBapHOU npoaykuuu (44,3%).

[IpeBbiliecHre  PHIHOYHOM IIEHBI HaJ ce0ecTOMMOCTBIO cocTaBisieT 60,2%
(xkapm)-77,4% (Oenbrit amyp).

Jlnst  yBenMueHUsS JOJAM  TOTPeOJeHHsT MECTHOM pPBIOHOW IPOayKUUU
HE00X0IUMO 00€CTeUUTh POCT MOKYMNATEIbCKON CIIOCOOHOCTH KAaK CUET CHUXKEHUS
IEHbl Ha TMPOJIYKUHIO, TaK M 3a CYET COOTBETCTBUS KauecTBa MPOAYKIIHH
TpeOOBaHUIM PBIHKA U TTEPEePa00TKU, YTO MOXKET OBITh PEaTU30BaHO UYepe3 CHUKEHUE
ce0eCTOMMOCTH, COKpAIIEHUE 3BEHBEB B IEMU «IIPOU3BOIUTENb-TIOKYIIATENbY, POCT
00bEMOB MPOU3BOJICTBA U peanu3anuu. VICTOYHUKOM pe3epBOB  CHUKEHUS
ce0ecTOMMOCTH SIBJISIETCS, B IEPBYIO OdYepelb, YBEIMUYEHUE OOBEMOB MECTHOMU
pPBIOHON TPOAYKIMM 3a CYET: pPa3pabOTKHM U BHEAPEHUs pecypcocOeperarommx
TEXHOJIOTHI, BHEJPCHUS BBICOKOIIPOIYKTUBHBIX MOPO/I, JIMHUN, HOBBIX OOBEKTOB U
MIPOMBITTUICHHON THOPUTU3AIINH.

YpoBeHb pa3BuTHsA TeHO(POHIIA PHIO B PECIyOJIMKE TIO3BOJISIET 00ECIICYHBAThH
peIOOBOAHBIE (PEPMBI MOJIAABCKUM PHIOOTIOCATIOYHBIM MAaTEpUaIoM B HEOOXOIUMOM
KOJIMYECTBE I TIOJYYCHHS BBIIICYKa3aHHOTO O0BbEMa aBTOXTOHHOW PBHIOHOM
MPOAYKIINH, & TIPU OTPEACIIEHHBIX YCIOBHSIX - U YBEJIUYUTH €ro B 1,5 pasa.

[Inemennoit  ¢onx kapna B  MonjgoBe  MPEACTABIECH:  YEThIPbMS
anpoOMpPOBAaHHBIMU  MOpPOJAaMU  KaproB - TeIEHEMITCKUA  dYenyrdareli |
TeneHemTCKUil pamMyaTblii C MOBBIIIEHHOW PE3UCTEHTHOCTHIO K HH(EKIMOHHBIM
3a0oneBanusiM, KyOonTckuili wyemryiyaTelii W MBIHIBIKCKHM pa30pOCaHHBIA C
BBICOKOW BBDKHBAEMOCTHIO W 3UMOCTOMKOCTBIO, TPU M3 KOTOPHIX BHECEHHI B
»,Catalogue of Carp Breeds (Cyprinus Carpio L.) of the Countries of Central and
Eastern Europe”; HoBoO# TeTepo3UroTHON JTUHUEH 3epKAIIBHOTO Kapra; TOMO3UTOTHON
TuHUEN (HUOJIETOBOTO Kapria.

Knumatuueckue yclioBus pecnyOIuMKd TO3BOJISIIOT IMIUPOKO MPAKTHUKOBATH
MOJIUKYJIBTYPY Kapha U PACTUTENBHOSAHBIX PbIO C 100ABOYHBIM 3apbIOJICHUEM
OJTHOTO W3 BHJIOB XHUUIHBIX pPBIO WIKM JpPYyrux OOBEKTOB, C Leibio Ooiee
paIOHAJIBbHOTO HWCIHOJIb30BaHUs OMOMPOAYKIMH. B pHIOOBOAHBIX MJIEMEHHBIX
depmax co3gaHpl MAaTOYHBIC CTaja NPYAOBOH momyssiuu cynaka (Stizostedion
lucioprca L.), myku (Ezox lucius L., peMOHTHO-MaTOYHBIE CTaja MPYIOBOH
nomyysiiuu  eBponeiickoro coma (Silurus glanis L.) (F2). ChopmupoBana Taxxke
ceneknronHas rpymma Beciionoca (Polyodon spatula). B nHacTosiee Bpemst co3manbl
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PEMOHTHO-MaTO4YHbIE cTafa Oenoro Tosicronobuka V-VI-ro mokosieHus, mecTporo
ToJCTOJNIOOMKAa U Oenoro amypa |1V-V-ro mokoyieHHs CeNeKIuyu KUTaWCKOW JIMHUH,
JKCIUTyaTalusi KOTOPBIX TMO3BOJIA€T A(P(PEKTUBHO UCHOJIB30BATh NEPBUUYHYIO
MPOJYKIHIO, KOTOpas (opMUpyeTCs BOJOEMaX W CO3[aBaTh OJaronpusiTHbIC
sKoJiorndeckue cucteMbl [1]. HampaBieHnHoe ¢dopMupoBaHUe€ MATOYHBIX CTal
PACTUTENBHOSIHBIX PpPbIO, B COOTBETCTBUU C TEXHOJOTUSMH BBIPAIMBAHUS U
CoJiepKaHus, MIO3BOJIUT: TIOJTyYUTh PE3UCTEHTHBIX IPOU3BOIUTEIICH,
aJanTUPOBAHHBIX [IJII MHOTOKPATHOTO YYacTHS B BOCIPOW3BOJICTBE, YIYYIIUTH
PENPOTYKTUBHBIEC XapaKTEPUCTUKH (OTLJIOIOTBOPEHHE UKPHI, pabovasi MI00BUTOCTb,
BBIKMBAEMOCTbH JIMUMHOK), YIYUIITUTh Ka4€CTBO PHIOOTIOCAIOYHOTO MaTepHraa.

B pecnybnuke momydeHbl W BHEOPSIOTCS: 9 MEXMOPOAHBIX KPOCCOB Kapria
(ceronmeTk ¥ TOBapHbIC JIBYXJIETKH): 3a CYET TeTepo3ucHoro 3ddexra 1o
BBIKMBAEMOCTH M MacC€ Teja CEroJICTKOB JIOMOJHUTEIhHO moiydeHo 150 kr/ra
pbiOonocanoyHoro marepuana. I1o pbIOONPOIYKTUBHOCTH TE€TEPO3UCHBIN 3 PeKT
COCTaBUJI. TIO peIOOIOCcaiouHOMy MaTepuany — 30%; o ToBapHoii peide — 22,9%.

MeTo10M UCKYCCTBEHHOTO BOCIIPOU3BOJICTBA OT CKPEUIMBAHUSI CAMOK TTOPOIBI
Tenenemrckoro paMyaToro Kapra msToro mokosieHus cenekiuu (Tps) ¢ TeHOTHIIOM
ssnn ¢ camuamu cepedpsiHoro kapacs (Carassius auratus gibelio Bl.) mosydensr
KapriokapaceBble ruOpuibl. MccnenoBanus 1Mo oneHKe TeMIa pocTa, BEDKMBAEMOCTH,
PBHIOONPOAYKTUBHOCTH THOPUIOB Kapma C cepeOpsHbIM KapaceM B BO3pacTe
CETOJICTKOB, JIBYXJICTKOB-TPEXJETKOB TOJITBEPIWIM WX IPEUMYIICCTBEHHBIC
KauecTBa, BOCTpeOOBaHHBIC, B MEPBYIO Ouepe/lb, B MPHUCIOCOOJICHHBIX BOJAOEMAax:
BBICOKAsl >KM3HECTIOCOOHOCTh, YCTOMYMBOCTh K JA€(DUIUTY pPacTBOPEHHOTO B BOJE
KHCJIOpPOJa ¥ TOTPEOJICHHE MAaJIOMCIIONIb3yeMOM €CTeCTBEHHOW KOPMOBOUM 0a3bl
nerpura [2].

C uenpt0  coxpaHeHHs TE€HO(POHIA  PHIOOXO3SIICTBEHHBIX  OOBEKTOB
HEOOXOIUMO:

° CO3/IaHUE U COXPAHECHHE TEHETUYECKUX KOJIIEKITUN PhIOOX03IMCTBEHHBIX
O0OBEKTOB;

. co3faHue MHGHOPMAIIMOHHOTO OaHKa JAHHBIX;

o BHEJIPEHUE B MPAKTUKY YETKOW M TOCTATOYHO MH(DOPMATUBHON CUCTEMBI
y4eTa U OTYETHOCTH;

. HAay4YHO-OOOCHOBaHHAsl apryMeHTalusl 3aB03a W PACIPOCTPAHECHUS B
PHIOOBOAHBIX XO3SIICTBAX UMIIOPTUPOBAHHBIX OOBEKTOB PHIOOBOJICTBA;

o COTPYJIHUYECTBO C 3apyOexkHbIMU KpuoOankamu (Poccusi, Ykpauna), rae
COXpaHSETCs YaCTh TEHETUUECKOT0 MaTepurasa pbio MomioBbL;

o OLICHKA COCTOSIHMSI T€HETUYECKHX PECYPCOB €CTECTBEHHBIX IMOIMYJIALMMA
pBIO;

o dbopMupoBaHUE TPYAOBBIX MOMYJSAIMNN OCETPOBBIX U JAPYTUX BHUJOB C
L[EJIBI0 BOCIIPOU3BOCTBA M BOCCTAHOBIIEHUS UX €CTECTBEHHBIX MOMYJIALIMM;

o KOOPJAUHUPOBAHUE JCATEILHOCTH IUIEMEHHBIX PBIOOBOJHBIX XO3SUCTB

110 OCBOCHHUIO HOBBIX OOBEKTOB 1 BHEJIPEHUIO UX B IIPOU3BOJICTBO.
@OyHKIUA TOCYAApPCTBEHHOI'O PETYyJIMPOBAHUS BEICHUS IUIEMEHHOIO Jeja B
KUBOTHOBOJICTBE M KOOPAMHALIMIO BCEM JEATEIBHOCTH IO PAa3BEACHUIO U
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YIYUYLIEHHIO MOPOJ OCYIIECTBIAET MUHHUCTEPCTBO CEIBCKOTO XO35MCTBA U MULIEBOU
IIPOMBIIIEHHOCTH.

MUHUCTEPCTBO OKPYXkAIOLIEH Cpelpl pa3padaTbIBacT MOJIMTUKY FOCYAApCTBA B
o0jacTh OXpaHbl M 3alIUTHl BOJHBIX OMOJIOTMUYECKHX PECYpPCOB B IPHUPOJHBIX
PBIOOXO035HCTBEHHBIX BOJIOEMAX.

3akoHomaTenbHas 0a3a B PBIOOBOJACTBE U AKBaKyJIbType IPEICTaBJICHA
CIEAYIOIIMMU OCHOBHBIMH 3aKOHOJATEIbHBIMUA aKTAMU:

= 3aKoH 0 TIeMeHHOM Jiese B )KHBOTHOBOCTBE Ne371-XI111 o115.02.1995.

. 3akoH 0 kuBOoTHOBOACTBE Ne412-XIV ot 27.05.99

. 3akoH 0 peiOHOM  (QoHIE, pHIOOJIOBCTBE ©  PHIOOBOJICTBE
Ne149 ot 08.06.2006

. 3akoH 00 odurmansHoM craructuke Ne412-XV ot 9.12.2004.

. 3akoH 0 xkuBoTHOM Mupe Ne439-Xl11 ot 27.04.95

. [locTaHoBieHHEe TpaBUTENbCTBA pecnyOnuku MosgoBa 00 ummnopre u
AKCHopTe IeMeHHbIX pecypcoB Nel203 ot 8.10.2003.

VYcroitunBoe pyHKIIMOHUPOBAHUE PHIOOX031CTBEHHOTO KOMILJIEKCa HA OCHOBE
COJIMYKEHUS HAyYHOT'O M MPOU3BOJCTBEHHOIO MOTEHIIMAIOB, COXPAHEHUS U PA3BUTHS
reHooH1a, pa3pabOTKU U BHEIPEHUSI COBPEMEHHBIX TEXHOJOTUM, aAalTHPOBAHHBIX
K YCJIOBHSIM TNepepalOTKH, pa3BUTHs MepepadaThIBalOUNIEl MPOMBIIUIEHHOCTH,
o0ecrneyuT CTaOWIbHBIA POCT OOBEMOB M KayeCTBO MPOU3BOAMMON ABTOXTOHHOU
MPOAYKITUH, JOCTYITHOW MOTPEOUTEITIO.

WNurerpupoBanre Hay4YHBIX HCCIEOBAaHUNW B 00OJACTH MPECHOBOJIHOMN
aKBaKyJIbTYPBI C LIEJIBI0 BOCCTAHOBJICHHUS, UCIIOJIB30BAHUS U COXPAHEHMS PECYpPCOB
BHYTPEHHUX BOJIOEMOB U€pe3 COTPYIHUYECTBO MPO(UIBHBIX HAyYHBIX OpraHU3auil,
oOMeH uHpopMaluei, pa3paboTKy U peaau3aluio COBMECTHBIX MPOEKTOB, SIBISAETCS
OJJHUM U3 3BEHbEB B LIE€NU OOECIEUYEHMs] Pa3syMHOTO YIpPaBICHHUS BOJHBIMU
AKOCUCTEMaMHU U MPOJAOBOJILCTBEHHON 0€30MaCHOCTH, COXpaHEeHUs Oropa3zHOoOOpas3us
PBIOOXO3SIICTBEHHBIX OOBEKTOB.
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AQUACULTURE AND INTEGRATED TECHNOLOGIES
Lvov, Y.B., Shishanova E.l., Mazur A.V.

Pe3ztome.B cmamve nokazano, umo ucnonwv3ys OaHHvle 00 QAII0XMOHHOU U
ABMOXMOHHOU HAZPY3KEe HA 6000EM MOMNCHO pPACCUUMAMb NPOUIBOOUMENbHOCD
UHME2PUPOBAHHBIX CUCTMEM NPOU3BOOCMEA CENbCKOXO3AUCMEEHHOU NPOOYKYUU HA
baze akeaxynremypul. Obwas nonesHas NpoOYKYusi UHMEZPUPOBAHHOU CUCHEMb]
ABNAEMC  CYMMOU  NPOOYKYUU  OMOENbHLIX NPOU3BOOCMSE C  VUEMOM  6Cex
mpancgopmayuii  UCNONL3YEMO20 Cbipbsl U, KAK Mbl NOKA3AIU, MOdcem Oblmb
paccuumana. C yyemom pblOOBOOHOU 30HbI U KOHKPEMHbIX NApamMempos 8000eMda,
OQHHBILL  AI2OPUMM  NO380J5em ONnpedeums OONYCMUMYIO HA2PY3KY HA 6000eM
JII0ObIX KYTbIMUBUDYEMBIX OPSAHUIMOS.

Knrowueevie cnoea: unmecpayus mexHonio2ull, aKeaxkyibmypa, 6000€eM,
A/IOXMOHHOE — 8eujecmen,  A8MOXMOHHOE  Beujecmeo, pacuem, OONYCHUMASL
9KOJI02UdecKas Hazpy3Ka

Summary. The paper shows that using data about autochthonous and
allochthonous load to the reservoir it is possible to calculate the performance of
integrated systems of agricultural production based on aquaculture. Total useful
production of the integrated system is the sum of products of individual industries
based all transformations of the raw materials used and, as we have shown, can be
calculated. Given the fish-breeding zone and the specific parameters of the reservoir,
this algorithm allows to determine the load capacity for a pond of any cultivated
organisms.

Key words: technology integration, aquaculture, pond, allochthonous matter,
autochthonous matter, the calculation of permissible ecological load

CnoBo mMHTErpanys B IEPEBOJE C JATBIHU O3HAYAET COCAMHEHUE WM MPOLECC
OOBEIMHEHUSI OTAEIbHBIX 4YacTed B wnenoe. OQHAKO B OTIMYME OT IIPOCTOTO
CJIOKEHHMSI, MHTETpalysl [oipa3yMeBaeT 00pa30BaHUE HOBOW CUCTEMBI U IO 3aKOHAM
CUHEPreTHKU 3Ta HOBas CHCTEMa 00J1aaeT HOBBIM CBOMCTBOM HE IPHUCYIIEM €€
COCTaBISIIOIIMM. OTO 0CO0O€ CBOMCTBO HAa3bIBAETCA OMEPIPKEHTHOCTh WU
OMEPreHTHOCTh, OT aHIJMUCKOro emergent — BO3HUKAIOWINM, HEOXUIAHHO
nosiBIsIIoIIMiica. B Teopuu cuctem 3TO Hammyue y KakOH-IMOO CHCTEMBbI OCOOBIX
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CBOWCTB, HE MPUCYIIUX €€ BJIEMEHTAaM, a TaKXKE€ CYMME 3JIEMEHTOB, HE CBA3aHHBIX
0COOBIMH CUCTEMOOOPA3YIOUIUMU CBI3SIMH, TO €CTh HECBOJIUMOCTh CBOMCTB CUCTEMBI
K CyMMe CBOUCTB €€ koMmoHeHTOB. Emié takoit 3¢(pekT Ha3bIBAIOT — «CHUCTEMHBIM
s pexkTom».

B mocrmenHue roapl MHTErpalvy  CEIbCKOXO3SMCTBEHHBIX TEXHOJIOTUH, B
MOHUMAHUU CUHEPTeTUKH, ynemnsiercs Bc€ Oosblliee BHUMAaHHE, U NMPUYUHA 3TOMY
3aKJIFIOYEHA HE TOJBKO B BO3MOXHOCTH TMOJYYEHHUS] JOIMOJHUTEIBHON MOJIE3HOU
MPOIYKIIUA OT WHTETPUPOBAHHBIX MPOU3BOJACTB, HO U HACYIITHOW HEOOXOIUMOCTHIO
MMOCTOSITHHOTO YBEJIMYCHUS MPOU3BOJICTBA MPOIYKTOB MUTAHUS ISl 0OCCTICUCHHS BCE
YBEIIMYMBAIOILIETOCS. HACEJICHUS 3€MIIH.

Emé B 1798 roxy aHruiiCKuid CBSIIIIEHHNUK W YYE€HBIN, eMorpad U SKOHOMHUCT,
Tomac PoGepr MainbTyc omyOnmkoBaji cBOW 3HaMEHUTHIA Tpyn «OIBIT 3aKOHA O
HAPOJIOHACEJIICHUW», KOTOPBIM MOBEPr HACEJICHUE IUIAHEThl B TUXUHM yxkac. B cBoei
KHUTE€ OH JOCTaTOYHO YOEIUTENbHO TOKAa3bIBAET, YTO €CIM POCT HACEJIEHUS He
3a/ICP’)KUBAETCA KAKUMH-TMOO TIPUYMHAMM, TO HaceleHue OyJeT yJBauBaThCs
KaXJbple YETBEPTh BEKa, H, CIEIOBATEIbHO, BO3pAacTaTb B T'E€OMETPUYECKOU
nporpeccuu. B cuily orpaHUuE€HHOCTH PECypPCcOB ATO HEU30EKHO BEAET K OETHOCTH,
rOJIOZY U COIMalIbHBIM MoTpsceHusiM. B¢ 0onee yoeauTeIbHBIMU €T0 PacCyKACHUs
Ka3aJINCh, KOT/IA B Hadalie U CEPEAMHE MPOILIOr0 BEKa BO MHOTMX CTpaHax crajia
ONIYIIAThCA CYIIECTBEHHAsd HEXBaTka NpoaoBoibCcTBUA. OnHako B 1943 ronpy, B
Mekcuke mnpouzonuia «3en€Has peBodonuss». «OTnoM 3en€HOM  PEeBOIIOLUN
cuntaerca Hopman OpnHect Bopioyr - aMepuKaHCKHII arpOHOM U CEJIEKIUOHED,
naypeat Hobenesckoit npemun mupa 1970 roxa.

3encéHasi pEBOJIOIMUS — 3TO KOMIUIEKC M3MEHEHUH B CEIbCKOM XO35HCTBE
pa3BUBAIOIINUXCA CTpaH, UMeBIKMX MecTo B 1940-x — 1970-x rogax u nmpuBeAIIUX K
3HAYUTEIBHOMY YBEIMYEHUI0O MHPOBOW CEIbCKOXO3SMCTBEHHON mpoaykuuu. OH
BKJIIOYAJ B ce0si MOHOKYJbTYpaJdbHOE MPOU3BOJCTBO, aKTUBHOE BBIBEJEHUE Oojee
MPOAYKTUBHBIX COPTOB  PACTEHUM, pACIHIMPEHHE HUPPUTALUU, [PUMECHEHUS
yAOOpeHu#, TECTUITMAOB, COBPEMECHHOW TEXHUKA W TIO3BOJUBINCH MEKCUKe K
1951—1956 rogam MOJHOCTBIO 0OECTIEUnTh Ce0sl 36pHOM M HadaTh €ro SKCIOoPT. 3a
15 ner ypoxailHOCTh 3€pHOBBIX B CTpaHe BhIpocia B 3 pasa. Pazpaborku bopnoyra
OBLTM WCTOJBL30BaHBl B CelIeKIMOHHONW padote B KomymOuu, Munun, Ilakucrane.
3enc€Hass pEBOJIIOIUS TMO3BOJUJIA HE TOJBKO MPOKOPMUTH YBEJIMYMBAIOIICECS
HaceJieHHe 3eMJIM, HO M YJY4YIIHTh €r0 KadecTBO XU3HH. B TO ke Bpems u3-3a
IMIUPOKOTO PACHPOCTPAHEHUSI MUHEPAJIbHBIX YAOOPEHUI W TECTUIUAOB BO3HUKIU
npo0JIeMbl KOJOTUYECKOro xapakrepa. MHTeHcubuKkaius 3eMiefenus Hapyluia
BOAHBIA PEXKUM MOYB, YTO BBI3BAJIO MACIITA0OHOE 3aCOJEHHE W OMYyCThIHUBAHHE.
[IprMeHsieMble SIIOXMMHKATHI BBI3BAJIA 3arpsI3HEHUE MOYBBI TSHKENBIMA METAIIIIAMU.
[1]. Kpome Toro, nmoteHuuan 3eJ€HOM pEBOIIOIIUMA OKa3ajcs He OecrpeebHbIM, U K
HACTOSIIIIEMY BPEMEHH WHTEHCHU(DHKAIMS TPOU3BOJICTBA CEIbCKOXO3SIMCTBEHHOM
MPOAYKIIMA METOJIaMH IPOIIIOTO THICAYETIETHUSI CTAHOBUTCS HEAOCTATOUHOU. Takum
o0pazoM HWHTeTpaIusi MPOU3BOJICTB B CEITLCKOM XO3SICTBE €CTh JIOTMYECKUH IIar B
Pa3BUTUH MPOU3BOJICTBA MIPOAYKIIUU.
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Opaum u3 Hamboyiee TPOCTHIX M HauOoJiee PACTIPOCTPAHEHHBIX MPUMEPOB
MHTETPAIH MPOU3BOJICTB B aKBaKYJIbTYPE SIBISIETCS PHIOOBOIHO-YTHHOE XO3SHCTBO
[2]. Eciiu paccmaTpuBaTh KKy TEXHOJOTHIO (TEXHOJIOTHIO TIPOU3BOCTBA PHIOKI U
TEXHOJIOTHIO TMPOW3BOJCTBA YTOK) B OTACTHHOCTH pPAa3feliuB MX Ha JOXOTHYIO H
pacxoaHyr 4actu (Tabi.l), TO MOXXHO BBIJICIUTh TaK Ha3bIBAEMYIO «IOOOYHYIO
TPOIYKITHION.

Tabnuma 1 - O6mmue XxapakTepUCTUKN TEXHOJIOTUI MPOU3BOACTBA YTOK U PHIOBI

TexHoJ0THs NPOU3BOACTBA YTOK TeXHOIO0THsl NPOU3BOACTBA PHIOBI
3arpat | Kammrane | Okcmryatanuo | Peanmzanmo | 3atpar | Kamurans | Oxcmmyaranuo | Peanuszanmo
Has HBIC HHBIE PAcXOJbl | HHBIE Hast HBIE HHBIE PACXOJbl | HHBIC
4acTh | BIOXKCHUS U3JIEPIKKH YacTh | BIOYKEHUS U3JEPIKKH
Ymroghep | Kopma, Jlocucmuxa, Puibosoo | Kopma, Jlozucmuka,
Mma mpyoo- Hanoz2u HBLU NPYO | mpyoozampa- | Hanoeu
3ampamol Mol
Hoxon | OcHoBHas | ComytctBytom | [lobouHas Hoxon | OcHoBHas | ComytctByton | [lobouHast
Hast MPOAYKIH | asi MPOMYKIUS | HPOAYKIUS | Has MPOJYKIM | asi MPOIYKIUS | IPOAYKIIHS
qactp | A 4acTp | A
Tywru Jlanku, Ilomém Kueas Yenyeu no Booopocau
VMoK wietiKu, puviba naamHou
207108bl, nepo. poibanke

[ToGouHas IPOIYKIMS, XOTSI ¥ HAXOJAUTCS B JOXOAHOM YacTH, HA CaMOM Jejie
HU Kakoro JI0Xojla HE HECcET, a CKOpee CHIKAET OOIIyl0 MPUOBUIBHOCTH
npousBojcTBa. [loMET 3arpsi3HsET TEPPUTOPHUIO OTKOpMa YTOK, MPOBOIUPYS
BO3HUKHOBEHHUS pa3IMYHBIX 3a00JieBaHUM, a BOJOPOCIM B PBHIOOBOJHOM TIpyay
YMEHBIAIOT TUIOMAAh HAryjlda pbIOBI W yYMEHBINAIOT JIOCTYTHOCTh KOpMa
Haxojmsmerocs Ha gHe. [lpu 0O0bBENMHEHMHM OSTUX TEXHOJOTUW B EAUHYIO
(MHTETpUPOBAHHYIO) CUCTEMY TOOOYHBIC MPOIYKTHl HAYMHAIOT (PYHKIIMOHUPOBATH
KaK JOIOJHUTENIbHAs OecIulaTHas chIpbeBas 0aza. YTKH, MOTpeOssis BOIOPOCIH,
paCUMINAIOT TEPPUTOPHUIO Haryjaa JJjsi pbeid, a YTUHBIA TOMET CTUMYJIHPYET
YBEJIMYCHUE €CTECTBEHHOW KOpMOBOM 0a3bl st peid. [Ipu sTom oOpasyercs 6e3
3aTpaTHas JOMOJHUTENbHAS OCHOBHAs TMPOJAYKIMS B BHJAE JOTOJHUTEIHLHOTO
MPUPOCTA PHIOBI U YTOK.

[Togo6GHBIX TPUMEPOB MHTErPALIMKA MOKHO MPUBECTH BEJIIMKOE MHOXKECTBO [3].
Ha 6a3e akBaKkyJIbTypHI B €IUHBIC CUCTEMBI MOTYT OBITh OOBEAMHEHBI MPEACTABUTEIH
MHOTHX TaKCOHOB BCEX IIapCTB, KaK >XWUBOTHBIX, TaK W pacTEHUH W TPHUOOB.
OpueHTUPOBATHCSI B TAaKOM OOWIIMM JOBOJIGHO CJIOXKHO, B CBS3M C ITHM BO3HHKIIA
HEOOXOJAMMOCTh CHCTEMATHU3AIMK BO3MOXXHOCTEW CO37aHUS HMHTETPUPOBAHHBIX
MPOU3BOJICTB Ha 0a3e aKBaKyJIbTYpHI [4].

B ocHoBy 3TOif cucTtematusanuu ObLUIO TMOJOXKEHO HCIOIh30BaHUE BOJAOEMA
Kak OCHOBHOTO CpeACTBa MPOM3BOJACTBA. Bcé MHOroobGpasue BapuaHTOB
UCIIOJIb30BAaHUE BOJOEMOB B TIPOM3BOJICTBE CEIHCKOXO3SHUCTBEHHON MPOMYKIIHH
MO>KHO pa30uTh Ha TPU KJ1acca, a UMEHHO:

1. Boanbie TeXHOIOTHH, KOT/1a BhIpAIIMBAaHUE TTPOIYKIIUHA OCYIIIECTBIISAECTCS
HEMOCPEJICTBEHHO B BOJOEME WIIM HAa €ro IMOBEPXHOCTU (BbIpAIIMBAaHUE PHIOHI,
pacTeHUH Ha TUTABAIONINX TPSAKAX, U T. 11.).
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2. HazeMHO-BOJHbIE TEXHOJOTHM, KOTJa AJisi MPOU3BOJACTBA MPOIYKIIMU
3a/IeCTBOBAaH HE TOJBKO BOJOEM, HO M €ro npuOpexHas 30Ha (BbIpalllMBaHHE
BOJIOILJIABAIOIIEH MTUIIbI, BbIPAIIMBAHUE OBOIIHBIX PACTEHUN B HEMOCPEICTBEHHOU
0JIM30CTH K BOJIOEMY, BBITIAC CKOTa MO OeperaM BoJoéMa, U T. 11.).

3. CMmeliaHHbIE TEXHOJOTHUH, KOrJa JJis TPOU3BOJCTBA MPOAYKIIHMH
3a/IeiCTBOBAaHbl OJIHOBPEMEHHO 00a MpEeabUAYIIMX BapuaHTa. ITO 0oJiee CIOKHBIC
CHUCTEMbl HHTETpAllMM, KaK TMpaBWJIO, BKIIOUAIONIME TpPU U 0o0jiee HMCXOJHBIX
MPOU3BO/JICTBA.

Kpome Toro, kaxaplii U3 3TUX KJIACCOB IEJIECO00pa3HO pa3eiuTh elle Ha ABa
MoJIKJIacca B 3aBUCHUMOCTH OT ITPOU3BOJAMMON OCHOBHOM MPOIYKLIHH: A — dKUBOTHOW;
b -  pacrurenbHOM. DT TOAKIACCHI OTIUYAIOTCA  JMAMETPAJIbHO
MIPOTHUBOIIOJIOKEHHBIM TPeOOBAaHMEM K CHIPhIO (PKMBOTHBIM JUJII POCTa TPEOyrOTCS
OpraHUYeCKHe BEIECTBA, PACTECHUSIM JUIsl pOCTa TPeOYIOTCS MUHEPATIbHBIC BEIIECTBA)
U B KadecTBe MMOOOYHOro »¢pdexra mpou3BOACTBA MojAKIacca A CHOCOOCTBYIOT
HaKOIJICHUIO OPraHMYECKUX TMOJUIIOTAHTOB, a MPOU3BOJCTBAa mojakiacca b
CIOCOOCTBYIOT X MUHEpAIIA3AIUH.

Takum 00pa3oM, MOJIB3YACh NMPEIOKEHHON cHucTeMaTh3anueid ¢ OyKBEHHO-
IUPPOBBIM O0003HAYCHUEM MOXKHO KBATU(PUIUPOBATH JIOOYI0 HHTEIPUPOBAHHYIO
CHUCTEMY MPOMU3BOJACTBA CEJIBCKOXO3AUCTBEHHOM mpoaykuuu. Kpome Toro, mig
m000ro BapyMaHTa MHTErPAIlMd MOKHO MPEJI0OKUTh 0a30Boe OalaHCHOE ypaBHEHUE
MIPOU3BOJICTBA TOJIE3HON MPOIYKIIUU, TIPEICTABICHHbBIE B Tabuiie 2 [5,6].

Tabmuua 2 - banaHcoBble ypaBHEHUS [UIsl Pa3iM4HbIX KJIACCOB WHTETPHUPOBAHHBIX
IPOU3BOJCTB Ha 0a3e aKBaKyJIbTYpPbI

Kon | Texnosorus banancoBoe ypaBHeHuUe
1A | Proa—ximoTie, p + T = Kp + Kok + Ke x a - @
aKBaTOpHUsI BOOEMaA
1B PBI6a—paCTeHI/Ii1, Mp+Tip=Kp+Kexa+V+Vexc-d
aKBaTOpusi BOfoEMa
2 A | PBia-mMBOTHBE, o Kp 4+ K+ Kexa—Jlxr-®
akBaTOpHs U Oeper Bogoéma
2p | Pbi0d — pactCHus, akbatops |y, | e — Kp+ Ke x a+ Y + Ve x 6— [l x - @
u O6eper Bojioéma
3 CMenIeHHBIC TEXHOJIOTHI [Ip+ Ik +1lp=Kp+Kx+Kexa+V+Vex6-Jxr-®
[lpumeuanne: [Ip — mnpupoCT NPORXYKIHMU KyIbTUBHPYeMBIX pbIO; IDK — mIpHpPOCT HPORYKIMH

KyJIbTUBHPYEMBIX NTHI] /Ui 3Bepeit; [1dh — mpupocT mpoAyKIKK KyJIbTUBUPYEMBIX pacTeHuii; Kp — cbipbé
JUTS  KyJbTUBHUPOBaHUS pbIO (koMOumkopMm); Kok — CHIphE i KyJIBTHBHPOBAHWS ITUI[ W/WIH 3BEped
(xoMOuKOpM); Ke — BTOpHYIHO HCIIONB3yeMOe ChIPhE Yepe3 €CTECTBECHHYIO KOPMOBYIO 0a3y (He CheICHHBIN U
HE YCBOCHHBI KOMOWKOpM); Y — CBIphE IUIS KyJbTHBHPOBAHHS pacTeHUU (ymoOpeHus), Ye — BTOPUYHO
UCTIONB3yeMble YIOOpeHUST uepe3 eCTeCTBEHHYK KOpMOBYI0 0azy; @ — 0Oe3Bo3BpaTHbIE MOTEPU
HCIIOJIb3YEMOT0 ChIpbst; [ — hakTop aacopOLuy BEIIeCTB OEpEeroBbIM IPYHTOM; a — K03 (GHUILIMEHT BO3Bpara
BEIIECTBA CHIPhS B MIPUPOCT MPOAYKIIUHU )KHBOTHBIX; O — KO3(h(DUIIMEHT BO3BpaTa BEIIESCTBA CHIPhS B PUPOCT
MIPOJYKIIMK PACTEHUH; T — KOAPDUIIMESHT aJICOPOINH, 3aBUCAIIHNI OT COCTaBa U CTPYKTYPHI TPYHTA.

OnHako 171l TPOEKTUPOBAHUS MHTETPUPOBAHHBIX CHUCTEM OIHHX OalaHCOBBIX
YpaBHEHHUH HEIOCTATOYHO, TaK KaK OHU XapaKTEpU3YIOT TOJbKO MpeoOpa3zoBaHHE

ChIpbS B TOJIE3HYIO NPOAYKIMIO, U HE OTPAXKAeT TAKOW BAXKHBIN IOKAa3aTelb Kak
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npeaen POU3BOJAUTEIBHOCTH CUCTEMBI. O0béM IIPOM3BOJICTBA
CEJIbCKOXO3SIUCTBEHHON TPOIYKIMK OMpPENEsieTcs HE TOJbKO KOJUYECTBOM ChIPbS
(KonMuecTBOM KOpMa WM YJO0OpeHH) HO U YPOBHEM QJLIOXTOHHOTO 3arpsi3HEHUs
IJIOIIAAM  KYJbTUBUPOBAHUSA  OTXOJaMU  MPOM3BOJCTBA. Tak Kak  Hamu
paccMaTpUBAIOTCS] MHTETPUPOBAHHBIE CUCTEMBI Ha 0a3e aKBaKyJIbTypbl, HEOOXOIUMO
3HATh MpeJIEbl HArpy3Ku Ha BOJAOEMBI, B KOTOPBIX CO3/IA0TCSl 3TH CUCTEMBI. Bos1oéMm,
KaK CTaOWJIbHAs CHUCTEMa MOXET CYIIECTBOBATh TOJBKO 10 OMPENEIEHHOTO YPOBHS
Harpy3kd. HeBo3MOXKHO yBeNIWYMBaTh MJIOTHOCTh MOCAIKU PHIOBI 10 OECKOHEUHOCTH
Ja)ke TPU UCTIOIb30BAaHUH JOIMOJIHUTENBHBIX CPEICTB UHTEHCU(UKALIUY, K IPUMEDY,
TaKMX KakK, UCIOJb30BAHUE HUCKYCCTBEHHBIX KOPMOB M JONMOJHUTENBHOU asparuu. C
YBEJIMYEHUEM IUIOTHOCTU MOCAJIKH PbIObI, MPU MPOYMX ONTHUMAJIBHBIX YCIOBHUSX,
YBEIMYMBAETCS KOJIMYECTBO MOJUTFOTAHTOB, YTO, B CBOK 0YEPEb BEAET K CHU)KEHHIO
TeMIia pocta peiObl [7, 8]. Mcnons3ys TeMil pocTa pbiObl B Ka4ECTBE KpUTEPHUS IS
OMpeaeneHus] MNPeeraoB Harpy3kd Ha BOJAOEM MOKHO MOCTPOUTH 3aBHCHUMOCTH
OMOJIOTUYECKON HArPy3KH OT KOJMYECTBA BhIpAIIMBAEMON PBIOKI (puc. 1).

90
80 =0,444x3 - 1, 241

20 R2 = 0,9996
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KpamHocme naomHocmu nocadku omHocumesnsHo
ecmecmeeHHoli pbibonpodykmueHocmu.

BuonozuyecKkasa Ha2py3Ka Ha
8000€ém, 8 %.

Pucynok 1 - Bnusinue xonuyecTBa BeIpaliiBaeMblil ppIObl HA SKOCUCTEMY BOJI0EMA

W3 npuBea€HHOM cXeMbl BUJHO, YTO YBEJIIMYEHUE TIOTHOCTH MOCAAKU PHIObI
Oojiee 4yeM B MATh pa3 MO OTHOIIEHUIO K E€CTECTBEHHOM pPHIOONPOAYKTUBHOCTH
CYIIECTBEHHO CHMXACT IMOTECHLIHAIBHBIM TEMIT pocTa pbiObl [9], 4TO OE3yCIOBHO
CBUJIETENBCTBYET O YPE3MEPHOM HAKOIUJICHUH MOJUTIOTAHTOB KOTOPHIE HE MOTYT OBITh
HEUTPAIIM30BaHbl CUCTEMOM BOJOEMA.

KoHTponmupoBaTh ypOBEHb QJLIOXTOHHOTO OPTraHUYECKOIO  3arps3HEHUs
BOJIOEMA MOXKHO IO pa3jIM4HbIM MapamerpaM, Takum Kak bBIIK, mepmanranartnas
OKHUCJISIEMOCTh, KOJMYECTBO YIUIEPOJAA, KOJIMYECTBO a3oTa W mpodee. OIHAKO Ui
[IPEABAPUTEIBHBIX PACUYETOB HHTETPUPOBAHHBIX CHCTEM, C LEIbI0 KOHTPOJIA
npeoOpa3oBaHus ChIPbsl B IOJIE3HYIO MPOAYKIHIO, ILI€IECO00pa3HO HCIIOJIb30BaTh
TaKue napameTpbl Kak:

- BHEpreTUyecKasl Harpy3ka Ha BofoéM (Mkai/ra), yHUBepCallbHbIN MapaMmerp,
KOTOpPBI IOMHMO TPEJIETIOB HArpy3KH MOKA3bIBAET CTENEHb KOHBEPTAIMU CHIPbS B
NoJe3Hyto npoaykuuo [10].
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- KOJIMYeCTBO 0O0Imero a3zora (Kr/ra), mOKa3bplBaeT TPAaHC(HOPMAIIMIO MPOTEHHA
CBIPBSL.

- Koam4ecTBo ob1iero gocdopa (kr/ra), B oTiimuue ot azota pochop HE MOXKET
OBITh TIPUBJICUEH M3 aTMOC(Eephl U MO 3TOW MPUUMHE SBISIETCS HamboJiee yI00HBIM
npu pacuéTax HHTETPUPOBAHHBIX CUCTEM C KyJIbTUBHUPOBAHUEM PACTCHHIA.

[Tpu ecTecTBEHHOW PHIOONMPOAYKTHBHOCTH, B Pa3HBIX PHIOOBOJHBIX 30HAX,
3HAUYCHHWE TPEJCIbHOM HArpy3kd TI0 BBIIIE IEPEUYMCICHHBIM  ITOKa3aTeNIsIM
npenacraBiieHsl B Tabmuie 3 [11].

Tabmuma 3 - [Ipenenpras Harpy3ka Ha BOJOEM B TEUECHUU CE30HA MPHU ATTIOXTOHHOM
3arpsi3HEHUU

30HbI ppI0OBOACTBA | DHEpPreTUYecKas A3oT (kr/Ta) ®ocdop (kr/ra)

HArpy3Ka Ha BOA0EM
(Mxkaun/ra)

1 450,8 7,213 1,372

2 772,8 12,365 2,352

3 1030,4 16,486 3,136

4 1223,6 19,578 3,724

B 1416,8 22,669 4,312

6 1545,6 24,730 4,704

[Ipu nSATUKPATHOM YBETUYEHUH IUIOTHOCTU MOCAAKHU PHIObI, IO OTHOILLIEHUIO K
€CTECTBEHHON pBHIOOMPOJYKTUBHOCTH, B TIEPBOM 30HE pPHIOOBOJACTBA, 0OIIas
KaJIOPUHUHOCTh KOPMOB 3a CE30H HE Jo/bkHA mpeBblmath (450,8 x 5 = 2254), a B
mecToi 30He - 7728 Mkain/ra. Tak e onpeaensercs npeaes Harpy3Ku 1o a30Ty Wid
docdopy. [lpu sTOM, O3HAUYCHHBIC MPEACIBl HArPY3KH IO JAHHBIM TOKAa3aTeNIsIM
COXPaHSIOTCS ¥ B MHTETPUPOBAHHBIX CHUCTEMax Mpou3Bo cTB. CyMMapHas Harpyska
M0 KAJIOPUMHOCTH BHOCUMOTO KOPMa, P COBMECTHOM BBIPAIITUBAHUU PHIOBI U YTOK,
B IIEPBOM 30HE PBHIOOBOJICTBA, HE JOJDKHA IpeBbImaTh 2254 Mkaj/ra, a B IIECTON
7728 Mkan/ra.

3Has Tpenenbl AJUIOXTOHHOW HArpy3Kd Ha BOJOEM MOXHO pacCUUTaTh
MIPOU3BOAUTEIIBHOCTD WHTETPUPOBAHHBIX CUCTEM MIPOM3BOICTBA
CENIbCKOXO3SMCTBEHHON MPOAYKIIMM Ha Oa3e akBakynbTyphl. OOIIas Imose3Has
MPOTYKIIUSI MHTETPHUPOBAHHON CHUCTEMBI ITPOU3BOACTB SABJISETCS CYMMOM MPOIYKIIHH
OTJICTBHBIX TPOU3BOJICTB C YUETOM BCeX TpaHCHOPMAIUH HCIIOIB3YEMOTO CHIPhS H
MOXeET OBbITh (hOpMaTM30BaHa B CIEAYIOIIEE BEIpaKEHUE:

IT=TIIp + Ix + Il
WIH
II=2X1IIx

rae: I — mpupoct npoaykiuu; [Ip — npupocT mpoayKUUUA KyIbTUBUPYEMbBIX
pei0; IDK — mpupocT NpOAYKUMH KyJIbTUBUPYEMbIX NTHUIl W/uiu 3Bepen; [Ip —
MPUPOCT MPOAYKIMHU KYJIbTUBUPYEMBIX pacTeHuid; [Ix — mmaHupyemblii mpupoct
MPOIYKIIUHA OJHOTO KYJIbTUBHUPYEMOTO O0OBEKTA.
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B cBoto ouepenb, COOTHOIIEHNE KYIbTUBUPYEMBIX O0BEKTOB MOKHO BBIPA3UTh
B MPOIEHTAX, TOT/Ia MPUPOCT MPOAYKIIUH OJHOTO KYJbTUBHPYEMOTO OOBEKTa OyaeT
BBIpakaThCs PopMyJI0it:
IMx =Kk x[Sx E x (N-1) —m] : 100

rae: K — mporeHT JaHHOTO BUAA B MOJIMKYIBTYpE; S — miomanb Bogoéma; E —
€CTeCTBEHHAss MPOAYKTUBHOCTh; N — KpaTHOCTh OTHOCHUTEIILHO €CTECTBEHHOU
HPOIYKTUBHOCTH BOJOEMA; M — Macca 0CalouHOr0 MaTepuaia.

[lpenen NPOU3BOIUTENHHOCTH CHUCTEMBl HMHTETPUPOBAHHBIX MPOU3BOJICTB
o0BbeKTa OyAeT BHIpaXKaThCs GOPMYJIION:

[SXEX(N-l)—M]XKXfSC“m

rae: K — kopmoBol kodddunment; f — kodddumuent koHTpoIMpPyeMOro
BeniecTBa; Cjim — MpeAesibHO TOMyCTUMAasi KOHIICHTPAIHsI.

Jlng  pacuéra KOJIMYECTBA TOCAZAOYHOTO MaTepuajia KyJIbTUBUPYEMBIX
00BEKTOB UCIOJIB3YETCs CIEIYIOIEe BhIPAKEHHE:

M, = [k X S x E x (N-1)] - IIx x 100

IZie My — Macca ocaj0yHoro MaTepuasa OJHOrO KyJIbTUBUPYEMOTO OOBEKTA.

Hampumep, npu uHTErpanuu TEXHOJOTHM BBIPAIMBAHUS PHIOBI U YTOK BO 2
pBIOOBOAHOM 30HE MPEANOJIaraeTcsi, 4YTO CyMMapHas IUIOTHOCTb IOCAJKU
KyJIbTUBUPYEMBIX ®KUBOTHBIX paBHa 100 ycinoBHbIX yacTeil. OnHa yCa0BHAs 4acTh IO
MJIOTHOCTHU MOCAIKH PHIOBI BO BTOPOM 30HE PHIOOBOJICTBA MPU MHTEHCUBHOM BEICHUH
xo3stiicTBa u nsAaTukpaTHoM mpeBbimieHnH EPII paBna 10 mT./ra roqoBHUKOB cpeaHeit
Maccod 25r. OnHa ycioBHas 4acTh MO IUIOTHOCTH MOCAJKU YTOK BO BTOPOM 30HE
pPBIOOBOJCTBA IPU TPEXKPATHOM ChEME NMPOAYKIIMU 3a BET€TallMOHHBII EpHo] paBHA
0,78 ronos/ra. Ecinu ucnonb30BaTh NApUTETHYIO IUIOTHOCTh MOCAIKU 10 YCIOBHBIM
qacTsaM (ONTUMHU3aLUs MOIYYEHUs] JOMOJHUTENbHON mponaykuuu) 50 x 50, To Ha
OJIMH I'a BOJHOM IUIOIIAM BO BTOPOM 30HE ppIOOBOJCTBA HE0OX01uMO nocaguTs 500
IITYK F'OJOBUKOB Kapna 1 1o 39 royioB yToK Ha Ka)Ablii IEPUOJ KyJIbTUBUPOBAHUS.

Takum oOpa3zom, uCHONB3Yys JaHHbIE OO0 QIJIOXTOHHOM M aBTOXTOHHOU
Harpy3ke Ha BOJOEM MOKHO pPacCUMTaTh MPOU3BOJUTEIBHOCTb WHTETPUPOBAHHBIX
CHUCTEM IPOU3BOJICTBA CEIbCKOXO3UCTBEHHOM MPOAYKIMU Ha 0a3e aKBaKyJIbTYypHI.
OOmiast mosie3Hass MPOAYKIMS MHTETPUPOBAHHOM CHCTEMBI MPOM3BOJACTB SIBISETCS
CYMMOH TMpPOIYKIUHU OTAEIbHBIX IPOU3BOJACTB C Y4ETOM BCeX TpaHchopmarmii
HCIIOJIb3YEMOTO ChIPbsl M, KaK MbI TMOKa3aliHu, MOXKET ObITh paccunTaHa. C yueTrom
pPBIOOBOJHOM 30HBI M KOHKPETHBIX MapaMETPOB BOJOEMA, JAaHHBIN alrOpUTM
MO3BOJIAET OMPENEIUTh JOMYyCTUMYIO Harpy3Ky Ha BOJIOEM JIOOBIX KYJIbTUBUPYEMbIX
OpraHU3MOB.
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PROSPECTS OF USING THE TECHNOLOGY OF
MICRO-ENCAPSULATION WITH THE PRODUCTION OF MIXED FEEDS
FOR THE YOUNG OF THE FISHES
Mikhailova M.V., Ipatova O.M., Mikhaylov A.N.

Summary: To introduce into starter mixed feeds some microcomponents, in
particular easily water-soluble mineral and vitamin premixes it is advisable to use
the technology of microcapsulating applied now at medicinal preparations
manufacture. As a result of it, membranes of microcapsules must prevent the
components contained to be washed out, but retain their solubility and release them
into alkaline medium of the anterior intestinal section in fish without stomach or into
acidic medium of the stomach in fish having acidic-alkaline type of digestion.

Key words: technologies, microcapsulating, food, minerals

K Hacrosimemy BpeMeHH TMOJHOIEHHBIEC, COMOCTAaBUMBbIE IO KadyeCTBY C
’KUBBIMH KOPMOBBIMU OpraHM3MaMH, KOMOMKOpMA Ui JTUYMHOK U MOJIOIM II€HHBIX
BUJIOB PBHIO — OOBEKTOB AaKBaKyJIbTYpbl M HCKYCCTBEHHOI'O BOCIIPOM3BOJCTBA HE
pa3pabotanbl. lMerommuecs ceiiuac B pacmopsiKeHHUH pPBIOOBOJOB CTapTOBBIC
KOMOMKOpMa HE O0ECHeurBalOT B IMOJHON Mepe MOTPeOHOCTH JUYMHOK pPHIO B
IUTATEJIbHBIX BEIIECTBAX, YTO NPUBOAMUT K 3HAUYUTEIBHOM UX TUMOENIH, BBI3BIBAET
aHOMaJINK pa3BuTHA [3].

[ToTpeOHOCTH NTUYMHOK W MOJIOAM B TMHTATEIBHBIX BEMIECTBAX JOCTATOYHO
XOPOIIIO W3YYEHBI, UTO YK€ ceiddac MO3BOJSIET COCTABUTH MOJHOIEHHBIC PELETTYPhI
KOPMOB, COJEp)Kalllie MUTATEIbHbIE KOMIOHEHTHI B JOCTymHOW ¢opme. OmHako
TPYAHOCTh 3aKJIIOYaeTCs B TOM, 4YTO JOCTYNMHBIE (OPMBI MHHEPAIbHBIX H
OMOJIOTMYECKH aKTHBHBIX BEIIECTB JIETKO pacTBOpUMMEI B Boje. [lomagas B Boay B
COCTaBe KOpMa, TaKHUEe KOMIIOHEHTHI OBICTPO BBIMBIBAIOTCS W HE MOCTYHAIOT B
JOCTaTOYHOM KOJIMYECTBE B oOpraHu3M pbl0. KpoMe TOro, K TEXHOJOTHYECKUM
TPYAHOCTSIM HM3TOTOBJICHUSI CTAPTOBBIX KOMOMKOPMOB ISl PHIO OTHOCATCSA MaJlblii
pa3Mep KOPMOBBIX YaCTHII, U3MEPSEMbI €AMHULIAMU WIIN JAECATKAMH MUKPOMETPOB,
U UX KpoumuMOCTb. Jlo3MpoBaHUE, BBEICHHWE U CMEIIMBAHWE MUKPOKOMIIOHEHTOB
(BUTAaMHHOB U MHHEpaJbHBIX BEIECTB) B KOPMax C TaKUM pa3MepoOM IpaHysl yxkKe
caMo 1o cede mpeACTaBIseT OOJIBIIYIO CIIOKHOCTS [3,5].

OTCyTCTBUE OTHOLIEHHBIX CTAPTOBBIX KOMOUKOPMOB CYIIECTBEHHO 3aMEJISET
pa3BUTHE TOBAPHOHN aKBAKYJIbTYPHI U 3aTPYAHSIET UCKYCCTBEHHOE BOCIIPOMU3BOJICTBO
MPOMBIIIIJICHHO IIEHHBIX BHIOB PBIO — OCETPOBBIX, KAPIIOBBIX, JOCOCEBBIX U IPYTHX.
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Hapsiny ¢ »tumM B (QapmManeBTHUYECKOW MPOMBIIUIEHHOCTH CYIIECTBYIOT
TE€XHOJIOTHH, I03BOJISIIOIIME OOECIEUUTh aJPECHYI0 JOCTABKY JIEKAPCTBEHHBIX U
IUTATEJIbHBIX BEIIECTB (BUTAMHUHOB, AHTUOMOTUKOB, IPOTHUBOBOCHAIUTEIbHBIX,
MOYETOHHBIX, CEPACYHOCOCYIUCTBIX, AHTUACTMATHYECKUX, ITPOTHBOKAIIEBBIX,
CHOTBOPHBIX, IPOTUBOTYOEPKYJIE3HBIX U JIPYI'MX) B paMKax >KeIyJI04YHO-KUIIEYHOTO
TpaxTa.

B ocHOBe 01HOM M3 TaKUX TEXHOJIOTHUH JIEKUT METOJ MUKPOKAICYJIUPOBAHHUS,
CYTh KOTOPOTO 3aKJIF0YAETCs] B MEXaHUYECKOM HaHECEHUHU 00O0JIOUKH Ha TBEPAbIE WIH
KUJKAE YaCTULBI BEIIECTB, YTO IO3BOJIAET COXPAHUTh XUMHUYECKYIO LIEJIOCTHOCTb
cyOcrannuu [2].

®duznyeckrue METOAbl MHUKPOKAIICYJIMPOBAHUSA MHOTIOYMCIEHHBL. K HUM
OTHOCATCS METOJIbl JPAXKUPOBAHUS, PACIBUICHHS], HANIBUICHUS B IICEBIOCKUKEHHOM
CJI0€, JUCIIEPTUPOBAHUS B HECMEIINBAIOIIUXCS )KUIKOCTSIX, SKCTPY3UOHHBIE METOIBI,
3JeKTpocTaTnueckuilt meron [1, 6, 7].

Hcnonb3oBaHne KOHKPETHOIO METOJIa HAXOAMTCS B 3aBUCHUMOCTH OT TOTO,
ABISIETCSL JIM  «sApO»  (CONEPKUMOE MHKPOKAINCYJbl) TBEPAbIM WU  KUIKUM
BEILIECTBOM.

B 3aBUCUMOCTH OT TE€XHOJIOTUU MOJyYEHHs, TPUMEHSEMbIE Ha CErOJHSALUIHUN
JICHb TIOKPBITUS TIOJPA3/IENISIOTCS Ha IJICHOYHBIC U IPAXKUPOBOUYHBIE [8].

O0a Tuna noKpsITU UMEIOT CBOU MPEUMYIIECTBA U HeJocTaTKU. HecMoTps Ha
MEHbIIEE KOJMYECTBO HEJOCTATKOB Y JIPAKUPOBOYHBIX MOKPBITUH, HCIIOIB3YHOTCS
OHM pEXe, 4YeM IUICHOYHbIe, TIOCKOJbKY BTOpble 0o0Jieeé YHUBEPCAJIbHBI,
pa3HoO00pa3Hbl U YJOOHBI B IPUMEHEHHUH ISl pa3JIUYHBIX BUJIOB MUKPOKATICYJL.

[I1eHOYHBIE TOKpPBITUS B 3aBUCHMOCTM OT pACTBOPUMOCTH JEJATCA Ha
BOJOPAaCTBOPUMBIC, PACTBOPUMBIE B JKEIYJOYHOM COKE, HEpPacTBOPHUMBIE H
pPacTBOPUMBIE B KUIIICUHHKE.

Nmeromasicss BO3MOXXHOCTb TMOKPBITHS YacTHL, COAEP)KALIUX AKTUBHOE
BELIECTBO, KUILIEYHOPACTBOPUMOM 000JI0UKOI OTKPBIBAET HHTEPECHBIE BOZMOXHOCTH
JUTSl BBEJIEHUS Pa3IMYHbIX BOJIOPACTBOPUMBIX BEIIECTB B KOMOMKOpMA IS pbIO [4].

[Ipy 3TOM 00OJOYKH MHUKpPOKAINCYH JOJKHBI MPEMSTCTBOBATH BBIMBIBAHHIO
COZIepKaIMXCAd B HUX aKTUBHBIX BEIIECTB MpPHU IONAJAHUU B BOJHYIO Cpeay 0
MOMEHTa ChEAaHHUS KOpMa pbl0aMH, HO OBITH PACTBOPUMBI U BBICBOOOXKIATh UX B
LIEJIOYHOW Cpelle MEepEeIHEro OTAeNa KULIEYHHKAa Yy O€3)KelylIOYHBbIX pbhI0 WM B
KUCJION CpeJie )KeyIKa y pbl0 ¢ KUCIOTHO-LIEIIOYHBIM TUIIOM MUILEBApeHUs [4].

Hcxond U3 TOro, 4ro KOpM MajbKaMHM CbhENaeTcs B TEUYEHHE 5-15 MuHYT,
3alUTa aKTMBHOI'O BELIECTBA MMEHHO B TE€YEHHWE TaKOTO BPEMEHHU M TpeOyeTcs OT
UCII0JIB3YEMOT'O IIOKPBITHS.

Jlna peanu3zanuu Takoi 000s104KM ObUT M30paH XOPOIIO 3aPEKOMEHI0BABIIMIA
cebs B Qapmanentuke oiaparut Eudragit E 100 u Eudragit L30 D xommanuu
Degussa, Bxomsimumii B koprioparuio EVONIC. Kpome obGmamanvs HE0OXOIUMBIMU
XapaKTEPUCTHUKAMH OH SIBIISIETCS KOMMEPYECKH JOCTYIHBIM [9].

TexHonormyeckne MOAXOAbI TOJYYEHHS] MW HCCIEHOBaHUS I1apaMETPOB
BBICBOOOKJICHUSI MHUKPOKANCYJI C MOJICIbHBIM BEIIECTBOM OTpaOaThIBAIUCh B
HKCIIEPUMEHTAX in Vitro  in vivo.
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PaGoTer BeIMONHSUIHCH B pamkax [Iporpammbl (yHIaMEHTAIBHBIX HAyYHBIX
MCCIIEIOBAaHUM TOCYJJapCTBEHHBIX akaaeMuil Hayk Ha 2013-2020 rospl.

JI71s1 M3roTOBJIEHUSI MUKPOKAICYJ MCHOJb30BAIM MPUMEHUMBIN ISl TBEPJIbIX
BEIIECTB METO/ «HAIBUICHUS B MICEBIOCKIKEHHOM CJIO€.

Crnoco® MHKpOKancyJIupoBaHUsl OTpalaThiBalM Ha MWIOTHOM YCTaHOBKE
HU3KOTEMIIEPATYPHOTO BBICYIIMBAHUS B TCEBIOOXKUKEHHOM CJIO€ Ha 0a3e Hay4yHO-
MPOU3BOACTBEHHOTO yuyacTka UbMX.

Mukpokarncyiabl UCHOJIB30BAIM B KAaYECTBE CAMOCTOSITEILHOIO CTapTOBOTO
KOpMa C BKJIIOYECHHEM B SJIPO BCEX HEOOXOAMMBIX TMHUTATEIBHBIX BEIIECTB H
n00aBJICHUEM COOTBETCTBYIOIIUX ATTPAKTAHTOB B OOOJIOUKY, a TaKK€ B COCTaBe
pEeLEenTyphbl Pa3IUYHBIX KOPMOCMECEW I pa3HOPa3MEPHOM MOJIOAH OCETPOBBIX,
Kapria u coma.

Hcnonp3oBany MaTepualibl W BEIIECTBA, MPUMEHSIEMBbIE OOBIUHO TMIPHU
M3TrOTOBJICHUH MEIUIIMHCKUX U BETEPUHAPHBIX Mpenaparos [2].

Ha ocHoBaHMM aHamn3a 3aKOHOMEPHOCTEM IMpolecca  BBICYIIMBAaHMS
(HaHeceHUsI) B TICEBJIOOKUKEHHOM ClIO€ OB ONpeeieHbl OCHOBHBIC MpaBUia JJIs
IPOBEJICHUS Mpollecca.

Pacxon Bo3myxa ycTaHaBIMBalIM Ha MaKCUMaJIbHO BO3MOXHOM YPOBHE IS
OpUJaHusg  MaKCUMaJIbHOM  KHMHETHYECKOM »JHepruu  marepuainy. Tak ke
YCTAHABJIMBAJIM  OTHOCUTEIBHO  MAaKCUMAJIbHBIM  (IJi1  JaHHOTO  pacxoja
pacmbUIIEMOr0 areHTa) YPOBEHb pACHBUISIONIET0 JaBJIEHUS W MHUKPOKIMMATA.
TeMneparypy oCylIarOIEro BO3AyXa M pacxoj] >KUJIKOCTM B Hadalie Ipoliecca
yCTaHaBJIMBAJIM HA MUHHUMAJIbHO BO3MOXXHOM ypoBHe. [Ipu mosiBIeHUWH MPU3HAKOB
NepeyBIAXHEHUS MPOJyKTa (HAJIWIAHUE HA CTEHKU KaMmepbl, (GUIBTPHI, CIHUIIKOM
WHTEHCUBHOE 00pa3oBaHUE «OJM3HEIOB» - CIUIIIMXCS BMECTE YacTHUIl) CHayaia
YBEJIMUMBAJIM PACXOj] BO3/AyXa, a MOTOM TeMIEepaTypy BO3lyXa IO JOCTHKECHUS
OanaHca MeXAy UCIIApEHHEM U Mojadell HaHocuMoro pactBopa. [locie HaxoxaeHus
0aaHCOBOM TOYKM YBEJIMYMBAIM TEMIIEPATYPy OCYIIAIOIIETO BO3JyXa M CKOPOCTh
noja4y HAaHOCUMOT'O PacTBOpa.

Bpemss ynmepkaHus aKTHBHBIX BEIIECTB JUIA TOJY4YEHUS 3aJaHHBIX
XapaKTePUCTUK HUX BBICBOOOXKICHUSI OMNPENEIACTCS 3aBUCUMOCTBHIO KOJIMYECTBA
MOJIMMEpPa OT MAacChl MOKphIBaeMbIX MUKpochep. C yBeTndeHUEM TONIIUHBI CIIOST —
BpeMsI BEICBOOOKICHHS BEILIECTB MPOMOPIIUOHATILHO YBEIUYMBACTCS.

TecTupoBaHne aKTUBHOCTH MOEAAEMOCTU U OLIEHKY 3((HEKTUBHOCTU TOTO WIIH
UHOTO TOKPBITUS MPOBOAMJIM MO TMOEJAEMOCTH, CKOPOCTH JOCTaBKU H
BBICBOOOKICHUSI KOPMOBOT'O TpaHyJIsiTa B KUIIEYHUKE PBIO MOCIEe CKapMJIIMBAHUS €
MUKpochep ¢ BBEICHHBIM (1yopeciienHOM ((PIyopeCIIeHTHOM METKH).

Haunyummii  pesynbTaT moOKa3aJd MHUKPOKAICYJIbl, HW3TOTOBJICHHBIE 10
TEXHOJIOTUM HAHECEHUSI Ha SIPO MOJIMMEpHOU mieHku Ha ocHoBe Eudragit E100.

BpI10 yCTaHOBIIEHO, YTO COAEPKUMOE MHKPOKANCYJ HE BBICBOOOXKIACTCS B
BOJY JI0 ChEJaHUs UX PhIOAMH.

AKTHUBHOCTH TOEIAEMOCTH DPHIOOW KOPMOB C COJEP)KAaHHEM MUKPOKANCYI U
0e3 UX BKJIIOUYEHUS OBLITN OJIMHAKOBHI.

ToKCUYHOCTD JTs1 OpraHu3Ma pbrI0 OTCYTCTBYET.
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MuKpoKarncyssl BBICBOOOXKIAIOT COJEpIKAIINecs B HUX BEIISCTBA U aKTUBHBIC
MHTPEIMEHTHI KaK Yy JKEIYJA0YHBIX, TAK U OC3XKEIIyJ0YHBIX PHIO B MEPEIHEM OT/CIIe
MHUIIEBAPUTEIILHOIO TPAKTA.

TakuM o00pa3oM, Ha OCHOBAaHHMM IIPOBEJACHHBIX HCCJICIOBAaHUI ITOKa3aHa
MEPCIIEKTHBA UCIIOJIb30BaHUs TEXHOJIOTHH, aKTHUBHO ITPUMEHSIEMOM B (hapMalleBTHKE,
U B KOPMOIIPOM3BOJICTBE, YTO IO3BOJISACT IMOJOHMTH K pPa3pabOTKEe IOJHOICHHBIX
CTapTOBBIX KOMOMKOPMOB JUIS pPbIO C pasHBIM THIIOM THINEBAPCHHUS IyTEM
WCIIOJIb30BAaHUSI TEXHOJOTHH MHUKPOKANCYISIIAA HE TOJIBKO BOJOPACTBOPHMBIX
BHUTAMHMHHBIX, KOPMOBBIX KOMIIICKCOB U IPEMHKCOB, HO M CaMOCTOSTCIIBHBIX
KOPMOB, a TakK)Ke JICKAPCTBCHHBIX IIPEMapaToB Jjisd MNPO(UIAKTHKA M JICUCHHS
3a00JIeBaHUI.
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COCTOSIHUE NMOMYJISIIUM XUII[HBIX BUJIOB PbIb PEK IIPYT U
JHECTP
Jleyka ILIIL., lapananosckas T./A., Aepmenaxu 11/,

L{enmp no uccneoosarnuio 600nvix cenemudeckux pecypcos «KAKBAI'EHPECYPCy
Gunuan cocyoapcmeennozo npeonpusmus « Pecnyoiukanckuii yeHmp no yay4ueHuro
u paseederuro sHcusomuuixy, Munucmepcmeo Cenvckoeo Xozaicmsa u [luwesoii
Ipomviuinennocmu Pecnyoauxu Monoosa, sScspS9@mail.ru

STATE OF PREDATORY FISH SPECIES POPULATION IN PRUT AND
DNIESTER RIVERS
Leuca P.P., Sharapanovskaia T.D., Dermenji P.D.

Pe3rome. B oannoti cmamve ONUCAHO COBPEMEHHOE COCMOSHUE XUWHBIX pblO 8
ecmecmeeHHbIX  8o0oémax Monodoevl. ILlenvto  OauHol  pabomvl  NOCIYAHCUTO,
VMOUYHEHUe COBPEMEHHO20 COCMOSAHUAL NONYIAYUL XUWHBIX 8UO08 Pblh, a MAaKdice
cOOp U NOO020MOBKA MaAmMepualod K paspadbomke Xapakmepucmuku CyKyeccuil
YEeHHbIX XUWHBIX 8U008 pblh pek [[necmp u [lpym, cocmasnsasuux 6 npexcuue 200bl
OCHOBY NPOMbICIA U MPedYIOWUX HAYYHO-0O00CHOBAHHBIX Mep 3AWUmbl NONYIAYUL
IMUX NPOMBICTIOBO-YEHHBIX BUO0B PblD U BOCCMAHOBICHUS UX CbIPbEBbIX 3aNaCO8

Knroueswie cnoea: xuwnvie puibvl, wyKka, sxepex, OKyHb, COM, CyOaK

Summary: This article describes the current state of predatory fish in natural
waters reservoirs in Moldova. The aim of this work was to specify the current state of
the populations of predatory fish species as well as the collection and preparation of
materials for the development of the ecological succession characteristics of
predatory fish species of the Dniester and Prut rivers, constituted in the previous
years the basis of fishing and required the evidence based measures to protect the
population of these commercial-value fish species and for restoring their feedstock

Key words: predatory fish species, pike, asp, perch, wels catfish, sander

baccennbpl pex [duectp u IlpyT u, co3maHHble B UX pyciax BOAOXPaHUIIMIIA
Hy6occapbl u Koctemth-CThiHKA, SIBISIOTCS MECTaMU OOUTAaHHUS BCETO BHIOBOIO
pazHooOpa3us ppi0 MOJITOBBI.

AKTYyanbHOCTh ~ HUCCJIEOBaHMM  ObUIa  TMpeJomnpeserieHa  COBPEMEHHBIM
COCTOSIHUEM 3aIlacoB IMPOMBICIOBO-IIEHHBIX XHUIHBIX BHUJIOB PHIO: IIyKH, >Kepexa,
coMma, cyJaka, OKyHS B €CTECTBEHHBIX BOJIOEMaX; JaJbHEUIIUM CHUXEHUEM UX
YUCJICHHOCTH, HACTYNMHBIIETO pacmaia MPOMBICIOBBIX CTaJl, MPOUCXOSAIIUX KaK H3-
32 MU3MEHEHUHN YCIOBUM OOMTAHUS U MEPETIOBOB, a TAKXKE B Pe3yJbTaTe MacCOBOTO
OpaKOHBEPCTBA, MOAPHIBAIOIINX WX BOCITIPOM3BOJICTBO M CHIPHEBHIE 3aITacCHI.

Marepuaj u MeTOAMKA UCCIeI0BAHUI

OObeKkTaMu M3ydYeHUs SBISIMCH ocoOu momyssmwmid: myku (Esox lucius, L.),
xepexa (Aspius aspius, L.), coma (Silurus glanis L.), cynaka (Sander lucioperca,
L.), oxyns (Perca fluviatilis) - mpoMpbICI0BO-1IEHHBIX XMIIHBIX BHAOB PbIO pek IIpyT
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u Jlnectp u ux OacceitHoB. buonorndeckas xapakTepucTUKa JaHHBIX BUIOB PHIO B
BOJIOEMAaX HAILIETO PEruoHa pa3BEpPHYTO JlaHa B paboTax 1enoro psiaa aBropos (bepr
JI. C., 1948-1949; Jlonruii B. H., 1970; donruii B. H., 1993; Banarescu, 1964.u ap.).
Metonpl ucCAeNOBaHUM - TPAAUIIMOHHBIE JUISl TOMYJISIUOHHBIX W PHIOOBOIHBIX
paboT, paboOThl MPOBOJIMIUCH IO OOIICTPUHATHIM HXTHOJOTUYECKUM METOJIHUKaM.
[Ipu nccnegoBaHuM OBLIU KUCIIONB30BAHBI METOAMYECKHUE YKa3aHUs «PyKkoBOACTBa IO
m3yuennto peioy WM. @. IlpaBauna, 1966 [1] u mpoBeaeHbI MPOMEPH OCHOBHBIX
MopdomeTpruueckux napamerpos. [IpoBenen cOop Marepuana 0 COCTOSTHUSI PE3EPBOB
MIPOMBICTIOBO-IIEHHBIX, B TOM YHCJIE XHUIHBIX BUIOB phIO B OacceiiHax pek [IpyT u
Jaectp. JIoB phIOBI IPOU3BOIUIICS CTABHBIMU M IIJIABHBIMH CETIMH ¢ stueeit 15 — 120
mM. [IpoumsBeneHa pempe3eHTaTHBHAA BBIOOpPKA OCOOEH HMCCIENyeMBbIX BHUIOB PbHIO,
coOpaHbl W TPOAHATM3UPOBAHBI JAHHBIE O YUCICHHOCTHU, MUTPALUSIX M YCIOBHIX
HaryJja MOMyJISIUi XUIIHBIX BUI0B pbi0 JIHecTpa (Jlyboccapckoe BOTOXpaHUIIMIIIE)
u [Ipyra (Bogoxpanunuine Koctemts-CThIHKA).

Pe3yabTaThl HCC/Ie10BAaHU A

AHaJIU3  JAHHBIX  KOHTPOJIbHBIX  JIOBOB  IOKAa3bIBAET OTHOCHUTEIIHHYIO
CTAOMJIM3AIMIO YJIOBOB MPOMBICIOBBIX M KPYIMHOYACTHUKOBBIX PBIO HA JOCTATOYHO
HU3KOM YPOBHE.

Cynak Ha akBatopuu Cpennero [[nectpa u JlyGoccapckoro BOJIOXpaHWIMIIA
OCOOEHHO CHJIBHO TMOCTpajall M3-3a W3MEHEHUH YCIoBUM oOuTaHusa. B sTom
HEMAJIOBAXXHYI0 POJIb CBHITPAJI0 HE TOJbBKO M3MEHEHHUE TEMIIEPATypHOro U
TUAPOJIOTHYECKOTO  (PAaKTOpOB, HO W HWHTCHCHUBHOE 3apacTaHUE€ HUTYATHIMU
BOJOPOCIISIMU U BBICIIEH BOJHON PACTUTEIBHOCTHIO OOJIbIIIEH YaCTH aKBaTOPHH.

dakTUYeCKH, CyaK BHITECHEH Ha (DapBaTepHYIO YacTh, IJIe KOpMOBas 6aza 1
HEro BEChbMa CKYJHA, YTO U MPHUBEJIO K KPUTUUECKOMY CHUKEHHIO €TI0 YHCICHHOCTH.
Cynak, Oyay4u TUIHAYHBIM XHUIIHUKOM, MUTAETCS MPEUMYIIECTBEHHO Y3KOTEIBIMU
BugamMu pei0. OOnamaeT BHICOKUM TEMIIOM pOCTa (B KOHTPOJBHBIX YIIOBax, Ha 2-M
roJy >KU3HM cyAak umen maccy a0 650—800 r.), mpeAnoYnTaeT OTKPBIThIE TITyOOKHe
YYaCTKU BOJIOEMA, MPEUMYIIECTBEHHO C TBEPABIM JAHOM. B mepuoj uccienoBaHui,
HEpECT CyJaKa MPOMCXOAWII B arpese Mecsle, NMpu TeMIepaType BOJbl OKOJO 12
I'palyCOB Ha MEJIKOBOJIHBIX Y4aCTKaX BOJIOEMA.

W3meHenus ycmoBuid oOWTaHUS BBI3BAIM COOM M B BOCIIPOM3BOJCTBE CyJaKa -
B JIETHE-OCEHHUU TIEpPHOJ OTJIaBIMBAIOTCS IMOJOBO3PEIbIE CAMKH CyAaka C
npU3HaKaMu Pe30pOlMK HKpPbI, KOTOpPHIE YKa3blBa€T Ha OTCYTCTBHE B BOJOEME
HOPMaJIbHBIX YCIOBUM JJIs1 BOCIIPOM3BO/ICTBA!

- BO-TIEPBBIX, COKPAIEHHUE IO HEPECTUIIUI] U KOJIMYECTBA HEPECTOBOTO
cyOcTpaTa - BBUAY OTCYTCTBHUSI BECEHHETO MaBOJKA U CHJIBHOTO 3aUJICHUSI aKBATOPUS
JyGoccapckoro BOJIOXpaHUIIUIIA;

- BO-BTOPBIX, I3MEHEHUE TEMIIEPATYPHOI'0 peXrMa (X0JIoAHas BO/Ia B BECEHHE-
JIETHUM TEPUOJ U TOBBIIICHHBIE TEMIIEPATYPhl B OCEHHE-3UMHHII) BBUAY JIOHHOIO
Bojocopoca HoBognectpoBckoit I['POC, pacnosio:KeHHON BbIlIE 10 TEUYEHHIO,
BBI3BIBAIOIIIEE CEPHE3HBIE U3MEHEHUS B IIPOLIECCE CO3PEBAHUS MOJIOBBIX MPOIYKTOB U
cOOl UKpOMETaHUs B BECEHHH MEPHO/I.
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[Tpomeccel  (hopmupoBaHUs TPOMBICIOBBIX CTad cymaka B peke llpyt
(Bomoxpanunuuie Kocremrs-CTblHKa) B MOCHEIHHE JBa ToAa HECKOJbKO
CTaOWJIM3UPOBATIMCH B HAIIPABJICHUU YITYUIICHUS. ITO MOXKET ChIrPaTh MOJOKUTEIBHYIO
pPOJIb B BOCCTAHOBJIEHMU MX MPOMBICIIOBOTO 3amaca B OJIMKaWlIue Tojbl, TaK Kak B
MPEAIECTBYIONINE TOJIbI UX YUCIEHHOCTh CTAHOBWJIACH KPUTHUYECKH HU3KOW, M3-3a
MEepEJIoBa Ha aKBATOPUHU BOJOXPAHUIIHILIA.

OTMedaroTCs TOJIOKUTEIbHBIC CYKIIECCUU B MOMYJISIUSAX Cy/laka Ha aKBaTOPUHU
Bogoxpanuuiia Kocremtb-CThIHKA - MPOXOJUT HU3MEHEHHE U TMEPEeCcTporKa
MIPOMBICJIOBBIX CTaJ] Cy/IaKa.

OdveHb OOJNBINYI0 KOHKYPEHIIMIO B TUTAHWUU CYJAKy COCTaBISIOT OKyHb U
1Iyka, 6ojee MpUCoCcOOJICHHBIE K HOBBIM KOJIOTHYECKUM YCIOBHsIM obutanus. [1pu
MPOBEJICHUH KOHTPOJIbHBIX JTOBOB B niepuoa 2010-2014 rr., OKyHb BbUIABIMBAJICS Ha
BCeX KOHTpOJbHBIX TOYkax (Ta6mn.1). OkyHb, SBASSACH IJIACTUYHBIM BHJOM, CTall
CcyOJIOMMHAaHTOM B BOJIOEME, B II€JOM, W JIOMHUHAHTHBIM XWIIHUKOM. OITO
00yCIIOBJIEHO, MPEXK]I€ BCEr0, BOCIIPOU3BOAUTEILHBIMU CIIOCOOHOCTSIMU BHIA.

Tabmuma 1 - JluHamMuka BHJOBOTO BBIJIOBAa XHUIIHBIX pbiO B Jlyboccapckom
BoJloXpanuniie 1no rogaam (2010-2014 roxasr)

B 2010 2011 2012 2013 2014
pi6 | Pep | % K| % B | Pep| %K | % B|P,cp.| %K | %B | P,ep | %K | %B | Pep | %K | %B

lyka| 1,35| 24 | 48 |1,26| 13 | 19(0,79| 06 | 09 | 098 | 06 | 26 | 08 04 | 05

XKepex| 1,02 32 | 49 (152 11| 19/09 2136|075 | 21 |39]045 | 64 |53

Com | 29612 |53]101]91]106/189) 1346|105 13 |11 | 14 02 |47

Cynax| 1,15 26 | 45|09 |10,4| 109/054| 81 | 83 | 069 | 81 | 61| 056 | 51 | 47

Oxynsp| 0,23 |136| 46 |052| 71| 42]007]95 /14102 | 95 |07 ] 028 | 76 |35

[Ipumeuanwue: P,cp. - cpequuii Bec B ynoBax, Kr; % K - gactora Bctpedaemoctd; % B - oTHOCUTENBHBIN Bec
B yJIOBax

B ycnoBusix uW3MEHEHHA JOIM Cylaka B CTPYKType HXTHO(ayHBI
BOJOXPAHWINILA, OKYHb 3aHJ JIMJUPYIOLIEE IOJOKEHHE, KakK IeJarn4yecKuil
XUIIHUK. MccnenoBanust 0XBaTUIIN TOJIBKO MENKYIO0 (pOpMy, KOTOpas TOMUHHUPYET Ha
BOJIOXpAHWINILE, TaK KaK BCTPEYAEMOCTh KPYMHBIX OCOOel HE BelMKa U UuX
YUCJIIEHHOCTh He npeBbimaeT 3 % ot o01en nonynauui. OKyHb TPOSIBISIET BHICOKYIO
CTENEHb TUIACTUYHOCTH MO0 CPOKAM MKPOMETAHMS U MO MCIOJIB30BAHUIO HEPECTOBBIX
ouoronoB, oOecrneunBasi ceOe BBICOKMH YpPOBEHb BOCIpPOM3BOJACTBA. Hepect
MPOXOJUT OOBIYHO B TeueHHE 6-8 JHEH M HauyMHAeTCsl OOBIYHO B MOCJICIHEH JeKaje
anpena. HaGmrogeHus B mepuoj] MCCIeOBaHUU TOKAa3ald, YTO XOJ HEpecTa OKYHS
OTJINYAeTCs. [0 CPOKaM, HO HE IPOTEKAeT IMpH Temieparype Boabl Hmke 8,0C°
Kpome TOro, CHMKEHUE YHUCIEHHOCTH ILIYKH NPHUBEIO K TOMY, YTO OKYHb CyMElN
BBIMTH U3-T10J1 IIPECCa 3TOr0 BUIA KaK KEPTBA.

Hlykxa e umeer nuddepeHIMauu 0 Pa3MEPHO-BO3PACTHBIM TpyMIaM, IpU
HE3HAYUTENbHBIX CE30HHBIX MUTPALIMAX MO BOJOEMY CKOILJICHHsI 00pa3yeT TOJIBKO Ha
HEpeCcTWININAX. BeceHHue mepeMemeHusl LIyKH CBS3aHbl C HEpPECTOM, KOTOPBIH
poTekaeT B Mapte. Bo BpeMst 3Tux Murpaiuii 00ibliast 4acTh KPYHMHBIX U CPETHUX
phIO0 MUTPHUPYET B MPUOPEKHYIO 30HY, TATOTES K 3apOCISM MPOLIOTOJAHEH BbICIIEH
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BOJHOM W TPUOPESKHOW PACTUTEITHLHOCTH, KOTOpas CIYKHT CyOCTpaToM Jyis
MPUKPETICHUS] UKPHI.

Jons myku B ynoBax 3a nepuoja 2010-2014 rr. cocraBmia mo macce - 2,1 -
0,4%; no uucnennoctu - 3,0 - 1,0 %. Cpeansiss mpoMbICiIOBas JJIMHA U Macca phiO B
ctajze coctaBuiia 42 cm u 810 r. coorBeTcTBeHHO (Tabm. 2).

B KOHTpOJIBHBIX yJIOBaX IyKa BCTpeYanaach HE Ha BCEX KOHTPOJIbHBIX TOUKAX U
e€ YHCICHHOCTh OCTa€TCs Ha HEBBICOKOM YypOBHE, YTO O0O0YyCIIaBIMBACTCS
HECTAOWJIHHBIM YPOBHEHHBIM PEKUMOM, BBICOKHM HEPETYJIUPYEMbIM U HE3aKOHHBIM
IIPOMBICIIOM.

Tabmuma 2 - JlMHaM#WKa BHJIOBOTO BBUIOBA XHWIMHBIX PBIO B BOJOXPAaHUIIHUIIEC
Koctemre-nio rogam (2010-2014 roxasr)

Buas! 2010 2011 2012 2014
pBIO Pep | %K | %B | Pep | %K | %B P.cp %K | %B | Pep | %K | %B

[lyxa 05| 11|14 | 06 2,1 3,0 2 0,4 2,0 0,5 0,8 1,0

Kepex | 0,76 | 2,1 | 1,9 - - - 0,83 1,2 25 | 065 | 3,0 2,3
Com 12 | 11 | 04 | 053 | 0,61 | 0,97 0,7 0,8 14 | 0,53 | 0,61 | 0,97
Cymak | 045| 38 | 40 | 0,33 | 7,10 | 7,07 0,51 11,8 | 154 | 0,33 | 7,10 | 7,07
Oxyspr | 0,18 | 323 | 17,1 | 0,23 | 8,72 | 6,00 0,2 173 | 89 | 0,23 | 8,72 | 6,00
[Ipumeuanwme: P,cp. - cpennawmii Bec B ynoBax, Kr; % K - gacrora Bctpewaemoctr; % B - oTHOCHTENBHBIN Bec
B yJIOBax

[lyxa siBrsieTCS MEHEee MIACTUYHBIM BHIOM, HEXXEIH OKYHb. DTO 00YCIOBIECHO
OTPaHUYEHHOW BOCIIPOU3BOJUTEIBHON CIIOCOOHOCTHIO LYK, BHI3BAHHON BpEMEHEM
HEpPECTa, KOTOPBIM NPUXOAUTCA HA IEPHUOJ IIOCIE paclbUICHUS Jbaa. JlaHHBIN
BPEMEHHON OTpPE30K KpailHe HEONarompusiTeH, Tak KaK IOCJe pPACMbUICHUS JIbAa
HAYMHAET OCYIIECTBIATHCS COPOC BOABI M3 BOJOXPAHUIIMINA, YTO MPUBOIUT K
OCYILIECHHIO HEPECTUIIUI ¥ THOEIH UKPBI.

He3nauutensHoe mpomeiciioBoe 3HaueHue B JlyboccapckoM BOAOXpaHUIIUIIE
MMEET KEPeX, HO B YJIOBaX OTMEYAETCs MOCTOSIHHO, €ro A0Js coctasisiia oT 1,1 1o
6,4 %. IIpu KOHTPOJIbHBIX 00JIOBAX >KEPEX BCTPEYAETCS B CETSIX, YCTAHOBJICHHBIX B
MPUOPEXKHBIX U TMOMMEHHBIX MECTOOOMTAHUSX M PEIKO - B PYCIOBBIX YYacTKax.
Bo3pactHas cTpykTypa Obuia mNpeAcTaBi€Ha MATHIO BO3PACTHBIMU Tpynnamu. B
yJIOBaX IMPUCYTCTBOBAJIM OCOOM B Bo3pacte OT 2+ 5o 6+, ¢ mpeoOnagaHueM poio B
BO3pacTe oT 2+ 1o 4+, ux pasMmepsl konebdamuck ot 19 no 40 cm, macca - ot 155 T 110
1800 r. Huzkas uucieHHOCTh 3TOro Buja B BogoxpaHuiuile KoctemTs-CTblHKA
00yCJIOBJIEHA €r0 BBHICOKON JOCTYMHOCTBIO JJIsi HEJIEraJIbHOTO BbLIOBA B HEPECTOBBIN
IIEPUOJI U OTCYTCTBUEM MECT ISl HEPECTA.

B dyOoccapckoM BOJOXpaHWJIMINE YHCJICHHOCTh COMa  MPOJOJDKAET
OCTaBaTbCsi HEOONBIION, XOTA B TMOCJIEIHUE TOJbl HaMETWIACh TEHACHLUS K
HEKOTOpPOMY €€ CHIKEeHMIO. Ha 3T0 yka3bIBaeT MpOMBICIOBAs CTATHUCTHKA, OOJbIINE
ynoBbl coma B 2011r. (41 3k3. uro coctaBuio 9,1 %, ot 001IEro yjioBa) U €KEroIHOe
cHmxkenue 10 0,2% - B 2014 r.

OCHOBY yJIOBOB 3THUX JIET COCTAaBWJIA COMBI B BO3pacTe 5—7 JIET CO CpemHeEn
maccon 1641r u 3029 1, coorBercTBEHHO. (OCHOBHBIMM JIMMUTHPYIOIIUMU
dakTopamMu IS cOMa B HCCIEAYEMBIX BOJOEMax SBISIETCS TeMIlepaTypa,
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omnpenenstomas  3PGEKTUBHOCTH,  BOCIHPOM3BOACTBA H  IPOJOJDKUTEIHHOCTH
BETCTAlMOHHOTO TMEPUOJIa, HAa YTO YKa3blBAalOT IMPOMBICIOBBIE M HAy4YHO-
UCCJIEIOBATENILCKUE YJIOBBI, a TaKXKe BBICOKMH YypOBEHb OpakOHbEpPCTBA B
HEPECTOBBIN MEPUOLL.

BbIBOABI

B Hacrosimee Bpemsi yXYIIIEHHE COCTOSHUS HUXTHO(AyHBI €CTECTBEHHBIX
BoJ1I0eMOB PecniyOsinku MosiioBa CBSI3aHO € T€M, UTO MPOTPECCUPYIONINE YXYAIICHUS
HKOJIOTUYECKUX YCJIOBUM PAa3MHOKECHHS PBIO BBIIUIM 3a TPEIEbl aJIanTallMOHHBIX
BO3MOKHOCTEH TOMYJSIUNA IEHHBIX BUIOB. TpeOyeTcs MTpuHSATHE Mep MO0 UX
COXpPAaHEHUIO U BOCCTAHOBJIEHHUIO, HO JIJISl 3TOTO:

1. Heobxoammo oCcymiecTBUTh KOMIUIEKC MEPOTIPUSTUN U PSIT HAYIHBIX

UCCIEIOBAHUM € LEJNbI0  YJIY4YIIEHUS  YCIOBHH  €CTECTBEHHOTO
BOCIIPOM3BOJCTBA XHUIHBIX PbIO IyTEM HCIOJIB30BAHUS PA3JIMYHBIX THUIIOB
HMCKYCCTBEHHBIX HEPECTWIHI (B MECTaX HEPECTOBBIX KOHIICHTpaluid) M HayaTh
paboTy 1O HCKYCCTBEHHOMY pa3BEJACHUIO M BBIMYCKY B  BOJOXPAHMIIUIIE
KU3HECTONKONU MOJIOIM IIEHHBIX MPOMBICIOBBIX 00BEKTOB (COMa, CyAaka u JIp.):

o CTPOUTEILCTBO HWHKYOAITMOHHBIX IIEXOB I JHTODHWIBHBIX M|
(bUTODUIBHBIX PHIO;

. Co37laHuE OJArONPUATHBIX YCIOBHM JJII HEPECTA, OXpPaHA U METUOPAIIUS
MECT HEpEecCTa;

o pacipenne paboT MO YCTaHOBKaM MCKYCCTBEHHBIX HEPECTOBBIX THE3T
JUTS TIPEIOTBPAIICHUS THOCIIM UKPBI TIPHU PE3KUX KOJICOAHUSX YPOBHS BOJBL;

o U3YYCHUE KOJIMYECTBEHHOTO M KAaYeCTBEHHOT'O COCTaBa IOMYJISAIHA |

pa3paboTKka Ha WX OCHOBE PEKOMEHJAIMM [0 OPTaHW3aIllid PAIMOHAIHLHOTO
VICTIOJIB30BaHUS BOJOEMOB.

2. Pacmimputh KOMIUIEKCHBIE COBMECTHBIE HCCIENOBAaHHUS C HayYHBIMU
YUPEXKIACHUSIMU Y KparHbl U PyMBIHUY U YKPENTUTH TPAHCTPAHUYHOE COTPYIHUYECTBO
C I1ETbI0 OILIGHKM HEraTUBHOTO  BO3JCUCTBHS  yCIIOBUM  OOWTaHUS  HA
GbyHKIIMOHUPOBAHUE BOJHBIX dKOCHCTeM OacceitHa JlHectpa u Ilpyra, coxpanenus
OMOJIOrMYECKOr0o pazHooOpasus, peadmUTaIuu 151 BOCCTaHOBJICHUS
JETPagupPOBABIINX SKOCUCTEM.
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MUKPOIBOJIIOLUA U ITPOLHECC ITOPOJOOBPA3OBAHUS ITPU
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MICROEVOLUTION AND THE PROCESS OF ROCK FORMATION WHEN
WORKING WITH HERDS OF CARP
Pishchenko E.V.

Pe3rome. Ilpuseoenvl nymu u MexaHusmvl MUKPOIBOTIOYUOHHBIX NPOYECCO8s,
npugoosiwux Kk 8udoobpasoeanuro.  Ilpogedeno  cpasHnenue  nNpoyeccos
810000pa306arUsl U NOpooooobpazosarnus. Coenan 8b1600 00 UX OOUHOCIU.

Knrouesvie cnosa: muxpossontoyus, 8uooobpaszosamiue, nopoooobpazosarue,
omoop, cMpyKmypa nonyasiyuu, a0anmayust, U30syusl

Summary. Given the ways and mechanisms of microevolutionary processes
leading to speciation. A comparison of speciation processes and rock formation. The
conclusion is made about their community.
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MuKpO3BOJIIOIIMOHHOE HANPABJICHUE B U3YYEHUH 3BOJIOLNUH CHOPMHUPOBATIOCH
K kKoHIy 1930-x romoB. OHO pa3BWIOCH Ha CTHIKE KJIACCHUYECKOTO 3BOJIIOLIMOHHOIO
YYCHUA C COBPEMEHHOM T€HETHUKOM, €€ pe3yJbTartaMd W IPEICTABICHUSIMH.
MUKpPO3BOJIIOIMS OXBAaThIBAET CPABHUTEIBHO HEOOJBIINE OTPE3KH BpPEMEHHU, €&
MIPOIECCHI Pa3bITPHIBAIOTCS HA OTPAHUYEHHBIX TEPPUTOPUSIX U BKIIOYAIOT SIBICHMUS,
MPOTEKAIOIIME B MOMYJISIUSIX U HU3MIUX TakcoHax [ 13].

[Tox MUKpPOAIBOMIOIMEN TMMOHWMAIOT BHYTPUBHIOBBIE NPEOOpa30BaHUs, IO
MaKpOABOJIIOIMENH — KOMIUIEKC MPOIECCOB, BEAYIIMX K (HDOPMUPOBAHHIO TAKCOHOB
BBICOKOTO paHnra. [Iporecc BumooOpa3oBanus CBSI3bIBAET MUKPO- U MAKPOIBOIIOIIUIO
B €JIMHBIN MMpoIiecc BUa00Opa3zoBanus [15].

C.C. lIBapu B cBOEH KHHUIE€ «IKOJOTMYECKUE 3aKOHOMEPHOCTH 3BOJIFOLIMN»
[15] momyepkuBaeT, YTO MHUKPOAIBOJIOIMOHHBIE MPEOOPa30BaHUSI TE€HETUYECKUX
CTPYKTYp MOMYJISLMKN SBISAIOTCS HEOOpaTUMbIMU. VX HEoOpaTUMOCTh ompeneseTcs
HE BHYTPEHHHUMHM, a BHEIIHUMH TpuuMHaMu. OJHON U3 BaXHEUIIUX MPUYUH
SIBJISIETCS PENPOMYKTUBHASI U30JISIIIUS, OCOOEHHO Ha OOUIMPHBIX TeppuTopusx. B
OCHOBE MpeoOpa3oBaHUM JICKUT U3MEHEHHE PEAKIMU BHUJIa HA U3MEHEHHUE YCJIOBUI
cpedabl. OJTOT  MPOIECC HAYMHACTCS BHYTPM BHUJA W 3aKaHYMBAETCS
BUJI000pa30BaHUEM.

[Ipotiecc B11000pa3oBaHus BEPOSITHO BOBMOXKEH ABYMS IyTsamHu [1]:

- MOCTETIICHHOE BHUA000pa30BaHUE, 3a CYET HAKOIUJICHUS H3MEHEHUW B
TE€HOTHIIE;

- CKauKooOpa3Hoe BHJI000pa30BaHME, 3a CYET PE3KOT0 HM3MEHEHHUS
TE€HOTHIIA.

[Ilythu 1 MexaHW3Mbl MHUKPOIBOJIIOIMOHHBIX IPOIIECCOB, MPUBOIAIIUX K
BHUI000pa30BaHMI0, MOTYT Yy LeJoro psaa ¢opm OBITh C OOJBIION TOYHOCTHIO
M3yYEHbl IMYTEM KOMIUIEKCHOTO TPUMEHEHUS  Pa3JIUYHBIX  OMUCATEIIbHBIX
(TaKCOHOMUYECKUX, MOP(POPU3NOTOTHIECCKUX, onoreorpaduIECKux, u
MOMYJISILMOHHBIX) U SKCIIEPUMEHTAIBHBIX MeTO10B [ 13].

N3yueHne nelCTBUS MHUKPOIBOJIOIMOHHBIX MPOIIECCOB B CTaJaxX »XHUBOTHBIX
HaXOJIAIINXCS B TIPOIIECCE TTOPO000pa30BaHMsl, MOTYT IIOMOYh 0OJIee IMOTHO TOHSTh
U3MEHEHHUS B TPUPOJHBIX TMOMYJSALUSIX KUBOTHBIX, U OOBSCHUTH HEKOTOPHIC
0COOCHHOCTH BHI0000pa30BaHUsI.

B cBeTe CcOBpeMEHHBIX MPEACTABICHUM MOPOI00OPA30BAHUE U  CEJICKIIUS
OCYUIECTBJISIETCSI HAa OCHOBE TpeX (aKTOpPOB HBOJIIOIMHU: HACIEICTBEHHOCTH,
M3MEHYUBOCTU U UCKYCCTBEHHOTO oTOOpa [10].

Onupasice Ha KJacCUYECKHe padOThl MO MOMYJSIIIUOHHOW TE€HETUKE MOYKHO
YTBEPXKIATh, UTO HOPOOa — 3TO UCKYCCTBEHHO CO3/IaHHAsl MOIMYJSLHUS, B KOTOPOU
YeJIOBEK 3a/J1a€T TPaHUYHBIE MapaMeTpbl FEHETUYECKON CHCTEMBI, PYKOBOJICTBYSCh
HEOOXOAMMBIMA B JIAHHOE BpeMs XO3SMCTBEHHBIMH TpeOoBaHUSIMU. B Takux
«HMCKYCCTBEHHBIX TOMYJISIUAX» 3a4acTyl0 BIUSHHUE E€CTECTBEHHOTO OTOOpa
JOTIOJIHSIETCSI BIIUSIHUEM UCKYCCTBEHHOTO.
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B Teopuu momynsuuMOHHONW T€HETUKU OTOOp paccMaTpuBaeTcs Kak (paxTop,
BBI3BIBAIOIINN aJaNTUBHBIE W3MEHEHUS B TEHETUYECKOW CTPYKTYypE NOMYJIALUU.
['eHeTnyecky0 OCHOBY OTOOpa COCTaBIsieT M30MpaTEIbHOE YYacTHUE OTAENIbHBIX
TeHOTUIIOB B Iepefadye I'e€HOB MOTOMCTBY 3a CHeT uUX AuQdepeHIupOBaHHOTO
BOCIPOU3BOJICTBA [2].

B npupoaHbIx NOMyJsUUSX HMHTEHCHUBHOCTh OTOOpAa 3aBHCHT OT YCIOBUH
cpeabl OOUTaHUS >XKMBOTO OpPraHMW3Ma, B TMOMYJISIUSIX *KUBOTHBIX B KOTOPBIX HIET
MpoLEcC MOpPO000Pa30BaHMUsI MHTEHCHBHOCTH OTOOpa 3aBUCHUT OT 3a/1aBaeMbIX
YEJIOBEKOM LIeJIEN U 3a4aCTyI0 JJOCTUTAET OYEHb BBICOKUX BEJIMYMH.

[Ipu co3manuu pa3nUUYHBIX MOPOA PbhIO MPUMEHSIOTCS pa3Hble BEIUYUHBI
MHTEHCUBHOCTH OTOOpa, 4Yalle OHU BapbUPYIOT B 3aBUCUMOCTH OT BO3pacTa
KUBOTHbIX. Tak, Hampumep, NpH CEJIEKIUU H300ETMHCKOro Kapra Haubosee
HANPSDKEHHBIM ObLT 0TOOP B BO3PACTE CETOJIETKOB M JIBYXJIETKOB, M CHIXKAJICSI K 5 U 6
roJIoBajoMy Bo3pacTy. B oO1elt clio)XHOCTH HanpsHKeHHOCTh 0TOOpa cocTaBisiia OT
1 mo 5% [12, 14]. HanpsbkeHHOCTH OTOOpa MpHU CEJIEKLUMU POMIIMHCKOTO Kapra
Takxke cocrasisia oT 1-2 no 5-10% [11]. Ilpu cemekuuu antailckoro 3epKajibHOIO
Kaprna HMHTEHCHUBHOCTb OTOOpa B Bo3pacTe roaa cocrasiser or 1 go 10%, y
YEeTBIPEXTO0BHKOB CHIKaeTcs 10 45-50% [7].

B mpouecce moponooOpa3zoBaHUs ~ YENOBEK  3aBEJOMO  OTPaHUYHMBAET
reHEeTUYEeCKOEe pa3HooOpa3ue 1o TOMY WM HHOMY Tnpu3Haky. [lanbHeiiee
YMEHBUIEHUE KOJUYECTBA T'€HOB U JIOKYCOB B JKEJIAEMYIO CTOPOHY IPOUCXOJIUT MPHU
JaJlbHEHIIIEM pa3BeICHUU CO37]aBacMOW IMOpPOAbl B IPOIECCE CTAOMIN3UPYIOIIETO
orbopa, T.e. mpu pa3BeaeHun B cebe. He peako mnpu TakoM pa3BeAeHUU
UCIIOJIB3YIOTCSL  pa3jInyHble CTEeNEeHW UHOpuAuHra. Takod MOAXO0A 3aBeIOMO
YBEIIMYMBAET YMUCJIO TE€HETUYECKOTO Tpy3a MNOMYJSLHM, B T.4. Ipy3a JETAIbHBIX
T'€HOB.

CrouT 3amMeTuTh, 4YTO B TMpollecce MNOpPOA00OpPA30BAHUS  HEBO3MOKHO
UCKIIIOUUTh Takue (aKTOpbl HBOJIOIMMM KaK CIy4yaWHbIl JApeiid TEeHOB W
MYTaIlMOHHBIN MPOIECC, HECMOTPS Ha TIIATEIbHBIN 0TOOP U MOAO0P HAXOASIIUHN MO/
KOHTPOJIEM CHELUATNCTOB.

Cmpykmypa c(popMHUPOBABILIEHCS MOPOJBI MOKET pacCMaTpHUBAThCS KaK OJMH
13 BapUaHTOB OCTPOBHOM Mojenu (puc. 1) MOnyJslMOHHON CTPYKTYPBI, HO C YUYETOM
TOTO, YTO HMCKJIOYAETCS CBOOOJHOE CKpEIIMBAaHUE W OOMEH IeHaMu MEXIy HUMH
MPOUCXOJUT TOJIBKO IPU BMEUIATEIbCTBE YEJIOBEKA B CIyyae HEOOXOAUMOCTH — IS
M3MEHEHUS TeHETUYECKOW CTPYKTYpPbI OPOJIbI UM MoTydeHust 3 dexTa rereposuca.

Bompoc o noodpazoenennocmu uckyccmeenmou nonynayuu 3aKOHOMEPEH
TOJIKO IIPU PACCMOTPEHUHU MOPOJ € JOCTATOUHO OOJIBLIMM apeaioM pa3BeACHHUsI, WU
KE€ I MOpOJ IPH CO3[JaHUM KOTOPBIX MPOU30LLIO CHELUUATIbHOE pa3JeicHUE
BBIBOJIMMOM TOPOJIbl Ha HECKOJIbKO Tpynil. [Ipu pasBeaeHun >TUX rpynm «B cedey,
0e3 MpuBJIEYEHUS TEHETUYECKOr0 MaTepuajia OT JIPYTruxX TpPyHIl >KUBOTHBIX ATOU
Opobl POPMUPYETCA HECKOJIBKO MOMYJIALIHM.

B mpupoaHBIX NOMyJSIUSAX MHUTpaus OTAENbHBIX 0cOOE Ha ONpeAesICHHbIE
PACCTOSIHUS IPUBOJIUT K OOMEHY F€HaMU MEXIy COCEAHUMU MOIMYJISIIUSAMU, U KaK
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Pucynok1 — OnivH 13 BapUaHTOB «OCTPOBHOI MOJENH MOMYJIALIMOHHON
CTpYKTYpHI [1]

CJECTBUE K YMEHBIIICHUIO TEHETUYECKUX pa3Inuuil Mexx1y HUMu. OJIHAKO 3a4acTylo
HaOmonaercs AeiictBue 3pdexra HazpiBaeMoro uzoisinuet paccrosuuem [16]. Ipu
CEJICKIIMOHHOW paboTe M30JSIUU PENpPOAYKTUBHBIX CTaJl SBISIIOTCSA OJHUM U3
BOKHEUIIMX YCIIOBHM MpOBeIeHUs padOThl. BakHO OTCceub HE KOHTPOJUPYEMBIi
oOMEH TeHaMH HE€ TOJbKO BHYTPU MOPOJbI, HO U MCKIIOYUTH BO3MOXHOCTb
CKpEUIMBaHUA C JKMBOTHBIMU M3 JAUKUX monyisuuid. OOMEH TIeHEeTUYECKUM
MaTEpPUaIoOM MEXAY 3TUMHU PENPOTYKTUBHO MU30JUPOBAHHBIMU TPYINIIAMU BO3MOKEH
MIPU HEOOXOIMMOCTH WJIA BCIICJICTBUE KAKUX-TNOO MPUYHH.

bonpmioe  kommMuecTBO MOPOJ  PHIO, HMEIOT HECKOJIBKO  TOIMYJISITUI
COAEPXKAILIMXCS B Pa3HBIX XO3AKMCTBAX M JaXKE€ B Pa3HbIX NPUPOAHBIX 30HAX.
Hampumep, Takas crpykTypa Obuta mpucyiia capOOSHCKOMY KapIily WMEBIIEMY [0
HEIABHETO BPEMEHM JBAa 30HAJBHBIX THIIA — CTEMHOM WU CEBEPHBIN, U AITANCKOMY
3epKAIbHOMY — YyMBIIICKAsl U MPUOOCKAs TOMYJISIINH.

KpaiiHum NposiBIEHUEM 3TOTO MOJAX0Aa MOKHO CUHATATh Pa3BEACHUS ITOPOJ 10
F€HETUYECKU pa3HbIM JIMHUAM IS nojdydeHus: sddekra rereposuca MpU HUX
CKpeluBaHud. B pbpIOOBOJICTBE NPUMEPOM STOMY MOTYT CIYXKUTh HEKOTOpPHIC
MOpOAbl  MOJJAABCKUX KapIOB: TEJNCIIHETCKUMA pamMyaTbli W TEJCHIHETCKUN
Yeryu4darsid [ 6], BHyTPUIOPOAHBIE TUIIBI IAPCKOM NOPOBI Kapna [S] 1 mpoyue.

JlocTaToO4yHO 4YacTO, OAHUM M3 TEPBBIX 3TANOB MPHU CO3JAHUM HOBBIX MOPO/T
KUBOTHBIX SIBIISIETCA AKKIMMATHU3AIMsA, KOTOPYIO TaK € MOYXHO pacCMaTpUBaTh Kak
OJMH M3 BAPUAHTOB CO3JaHUsI OCTPOBHOU MOJEIIH.

C TOYkM 3peHHs NOMYJSALUOHHOW TEHETUKH aKKIUMaTu3auus — 3TO
aganTauus K HoBoil cpefe. O €€ yCHemHOCTH MOXKHO CYJUTh JUIIb MOCJIE TOTO, KaK
chopmupyeTcs CaMOBOCITPOU3BOIALLASCA MIOIYJISALUS c YCTONYUBBIM
WHTETPUPOBAHHBIM T'E€HHBIM (OHOM, CMOCOOHAs K HEOrPAHUYEHHO JI0JITOMY
CYIIECTBOBAHMIO B Py MOKOJICHUH [1].

CyiiecTByeT psja OPUMEPOB M3 MHOTOYMCIEHHBIX aKKJIMMATH3AIMOHHBIX
MEpOMPUSATUA OTHOCSIIMXCS K pbl0aM JOCTOBEPHO MPUBEAIINX K BO3HUKHOBEHHIO
HOBBIX BU10B. Okos0 3000 et Hazax p. Uy norepsina cBsa3b ¢ p. Coipaapes. Yyickuii
cazad B 1885-1890 rr. ObL1 3aBe3eH Ha npyAsl oA Anma-AToi, ortyaa, B 1905 r.
nponuk B p. Umu, a x 1913 r. moctur 03. banxam. Yylickuii cazad MOp(OIOTHIECKH

203



JOCTOBEPHO OTJIMYAETCS HE TOJBKO OT CHIPAAPBUHCKO-apalIbCKOTO, HO H OT
Oanxarmickoro [9].

[Ipu cozpanuu mopon pbiO, aKKIMMaTH3alUs TaK K€ SBJISETCS OJHUM W3
OCHOBHBIX YCJIOBHW CO3JaHMSl TOPOJbl. bonblnoe KoJIW4YecTBO MOpOJa Kapma
CO3/1aBaJIOCh HA OCHOBE MECTHBIX aJalTUPOBAHHBIX IPYIII PHIO.

Tak, UCXOOHBIM MaTEpPUATIOM [l CO3JaHHS YKPAMHCKHX IOPOJ Kapra MoK
pykoBoactBoM A.M. Kyzembl [8] mociyxwio crano Kapra pblOO3anoBeIHHKA
AHTOHUHCKHH, aJanTUPOBAHHOE 32 HECKOJBKO IMOKOJEHHM K YCIOBHUSIM JKA3HU B
ATOW MECTHOCTU. B nmanmpHelieM OBbLTH UCMOJIB30BAHBI KAPIbl U3 JAPYTUX PHIOXO30B
VYkpaunbl. bbUto co3/1aHO IBE BBICOKOMPOIYKTUBHBIE MOPOJIbI YKPAUHCKUX KapIOB
paMyaThbii U YEITyW4aThIu.

[Tpu cozmanuu moponbl peid — MapcKuit kapm oTBojka M (uenryiddyaTbie) Tak
XK€ MPOBOAWIOCH CKPEIIMBAHUE MECTHBIX, aJalTUPOBAHHBIX KapHoB C aMYypPCKUM
cazaHom [3].

Agnantarusi K HOBBIM YCJIOBUSIM CYIIIECTBOBAaHMS, CTaja MPUUYUHOU CO3MaHUS
MOCKOBCKOI'0 YEIIyH4aToro kapma. JIMYMHKHU 1IEeCTOr0 CEIeKUHOHHOTO MOKOJICHUS
OTBOJIKM M mapckoi mopojibl ObUIH 3aBE3€HbI U3 pblOX03a «mapa» Ha LleHTpanbHyio
skciepuMeHTanbHy0 0azy BHUMIIPX MockoBckoit 00jacTé 1eNbl0 CO3AaHus
30HAJIBHOTO THMA, MPUCIOCOOJIECHHOTO K CPaBHUTEIBHO CYPOBBIM KIMMATHYECKUM
ycioBUsIM 1 30HBI ppIOOBOJICTBA [4] .

[Ipeaxom antaiickoro 3epkanbHoro kapmna (A3K) Obutn 0cOO0M TaldHIMICKOTO
Kapra TMpOoNIeANINe IOCIeA0BATEeNbHYIO aKKiIuMaruzanuioo B Cubupb, a 3arem
OJIMYABIIME B YCIOBUSX OJHOrO o3€pa. J(OCTOBEpHBIX CBEICHUII O MOPOIHOI
MPUHAJICKHOCTH HMCXoaHoro crtaga Her. Ilo nmanueiM  3.A.MBanoBoit [7])
«...MCXOJHOE CTa0 ObUIO CHOPMUPOBAHO U3 OTAAICHHBIX IMOTOMKOB 3€pKaJIBHOIO
Kapra, UHTPOAYLMPOBAHHOTO B AnTaiickuii kpail B 1932 r. npu npoBeIeHUU OIBITOB
10 BBIPAIIMBAHUIO €T0 B CEBEPHBIX paliOHAX.

Takum oOpa3zom, wu3yueHHE OCOOCHHOCTEH mpeoOpa3oBaHUsl BUIOB NpU
Mopo1000pa30BaHUK TOATBEPKIAET OOITHOCTH MHKPOIBOIIOIMOHHBIX MPOILIECCOB B
MPUPOJHBIX U KYJIBTYPHBIX MOMYJISIIUAX KUBOTHBIX.
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EXPERIENCE OF SELECTION AND STOC-BREEDING ACTIVITIES
ORGANIZATION ON THE EXAMPLE OF THE VNIIPRKh
Demkina N.V., Dementev V.N., Katasonov V.Ya., Kochetov A.A.

Pe3zwome: B cmamve paccmompenvl pe3yiomamvl CeleKYUOHHOU pabombvl 8
pbloosoocmee Poccuu, npeumywecmsea ucnonb308anusi NPOMbIULIEHHBIX 2UOPUOOE U
ux pasmoobpasue, cxema Op2aHU3AYUU NIEMEHHO20 Oeld HA Hnpumepe Oonvlma
BHUUIIPX.

Kniwouesvie  cnoea: aKeaxky1Lmypa, CeleKYUOHHblE — OOCHMUICEHUS,
npOMblLULIeHHble 2UOPUObL, NIeMEHHbLE X03AUCMEA, PEenpPoOYKMOopbl

Summary: In the paper, result of selection activities in fish-farming of the
Russia, advantages of using commercial hybrids and their diversity have been
considered. The stock-breeding activities organization scheme has been given on the
example of the VNIIPRKh's experience.

Key words: aqualculture, selection achievements, commercial hybrids, stock-
breeding farms, reproductions.

OnHuM #3 HEOOXOOUMBIX YCIIOBUH TMOBBIIMIEHUS 00BEMaA MPOU3BOJCTBA
OOBEKTOB aKBAaKyJbTYphl, B TOM UHCJIE€ M JKUBOW pbIObI, SBISIETCS IIUPOKOE
VCIIOJIb30BAHUE CEJIEKIIMOHHBIX TOCTUKEHNMN.

B rocymapCTBEeHHBINI PEECTP CENEKUMOHHBIX JTOCTHKEHUHM, IOINYLIEHHBIX K
ucnonb3zoBaHuio B P® [[ocynapcTBEeHHBIM peecTp CENEKIHMOHHBIX JIOCTHXXEHHH,
2016] BKIIIOUEHBI TAKME KATETOPUU CEJICKIMOHHBIX JIOCTUKEHHUI KaK: Mopoja, TUI U
Kkpocc. Tonbko 11t pbl0 OBUT MPENIyCMOTPEH BapUAHT: MOpPOJAA — OJOMAIlHEHHAs
(dbopma, MOCKOJIBKY MHOTHE BHUJIbI PbIO MPOXOJAT TAl JTOMECTUKALIIH.

OOBekThl pBIOOBOJICTBA, BKJIKOYEHHBIE B rocpeectp P®D Ha aexabpp 2016
NpuBEeAeHBI B Ta0aMIE 1.

50 cemeKUMOHHBIX NOCTHKEHHWM, B TOM 4ucie 23 y KapmnoB, U3 HUX 3 THIIA
(Tumel  mMapckodl mopoabsl Kapma - MOCKOBCKMM uemryiddaTeli U MOCKOBCKHi
pa30pOCaHHbIN, BOJDKCKUI YEIIy4aThlii TUI YyBallICKOW YelryHyaToil mopojsl) u 4
kpocca (Kpocc AmutpoBckuii, kpocc UYepenerr Y, kpocc IleTpoBckuidi U Kpocc
Caparosckuii). Emi€ 3 kpocca ocerpoBsix pbi0: JIC11 (1momydeHHBIH OT CKpEIMBaHUs
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cubupckoro ocerpa mopoabl Jlena 1 (JIeHCKas MOMyJNSANUs) CO CTEPISIBIO MOPOIBI
Crep 1), kanyra X cTepisifib U CTEPISAb X KAIYTY.

Tabmuma 1 - CenekmoHHbIE TOCTHKEHUS B PHIOOBOJICTBE

Bun prio CenexIMOoHHEIE JOCTUKCHUA
MTOPOJIBI THIIBI KpPOCCHI OJIOMAIlIHCHHBIC HUTOrO

dbopmbl

Kapn 16 3 4 - 23

Panyxxnast popernn 7 - - - 7

Toacromobuku - - - 2 2

OcetpooOpa3Hbie 5 - 3 5 13

PBIOBI

Ilenans 1 - - 1 2

Trnsanus 1 - - - 1

AMypBI - - - 2 2

Bcero: 30 3 7 10 50

OOpamaer Ha ce0d BHUMaHUE Majloe KOJIMYECTBO KPOCCOB Cpeau
CEJICKIIMOHHBIX JoCTiKeHu y pbuid (7 u3 50) mo CpaBHEHUIO C JAPYTUMH
HaIpaBJICHUSIMUA CEJIEKUUU CEeIbCKOXO3SMCTBEHHBIX JKUBOTHBIX (Hampumep, C
NTULIEBOACTBOM). OT4acTH 3TO CBSI3aHO C TE€M, UYTO MHOTHE KpPOCCHI
3aperUCTPUPOBAHBI B KayecTBE MOpoa. Tak, cymecTByromue 3 mopoabl Oecrepa
(Akcaiickas, Bypuesckas u BHupoBckast), Bce rTHOpUIHOTO TPOUCXOXKIEHUS (THOpHT
Oellyrm CO CTEepsipl0 W BO3BpATHBIE THUOPHIBI), OAHAKO KPOCCAMH OHHU HE
Ha3biBatoTCs. bomee Toro, Oecrtep nmaxke MOIY4YWsI B peecTpe JIATUHCKOE Ha3BaHHE
(Acipenser nikoljukint).

Takum oOpa3oM, OKa3bIBAECTCS, YTO YaCTh KPOCCOB PHIO MOTMAJAET B PEECTP B
KauecTBe mopoi. B To xe BpeMs Ooiibllias 4acThb KPOCCOB, T.€. MPOMBIIICHHBIX
ruOpuI0B, BOOOIIE HE PETUCTPUPYETCS B KAUECTBE CEIEKIIMOHHBIX JOCTUKEHUN.

Jloyst 3aperucTpupOBaHHBIX CEJICKIIMOHHBIX JOCTHKEHUH B 0O0IIEM 00BEME
TOBAapHOM pHIOHOW MPOAYKIIMHM TOKE HEBEJIMKa — Mo pa3HbIM Buaam ot 20 g0 30%.
3a4acTyro 3TO 0OBACHSAETCSA BHICOKOM IIEHOM YMCTOMOPOIHOIO MaTepuana.

Hcnonb3oBaHue  MPOMBINUICHHBIX ~ THOpUJIOB  Kapma,  00JaJarouiux
BBIpXKEHHBIM d(D(PEKTOM TeTepo3uca, IBISICTCS OAHUM U3 IPUEMOB HHHOBAITMOHHOTO
BEJICHUS aKBaKyJbTypbl. OTEUECTBEHHBIA OIBIT MOKA3bIBACT, YTO MPOMBINIJICHHBIC
TUOPHUIBI TIO3BOJISIOT MOTYy4YaTh AOMOTHUTENBHO 10-15% u Oosee muieBod prIOHOM
MPOTYKIIUH.

C 1991 mo 2009 rr. yyeHsiMu JabopaTopuu reHeTuku u cenekiuu OI'VII
BHUUIIPX Obutn uiccnenoBanbl 6osiee 10 KoMOMHAIMK pa3IMYHBIX MEKIMHEHHBIX
BHYTPUIIOPOJHBIX M MEXNOpoaHbIX ckpemmBanuil [IlopnyOnas, Ilapt, 2007,
[Moxay6nas, 2008; Jlementses, ITognyonas, 2009].

D¢ DHeKTUBHOE UCIIOIB30BAHUE CEIEKIIMOHHBIX JOCTHKEHUN BO3MOMXKHO TOJIHBKO
MIPU XOPOIIO HATAXKEHHOM OpraHu3aliuy MJIEMEHHOTO Jea.

B nHacrosmee Bpems B Poccum 3aperucTpupoBaHo 23 MIJIEMEHHBIX
PHIOOBOAHBIX XO3SHCTBA, OOJIbIIAS YacTh KOTOPHIX (16 mpennpusThii) 3aHUMAaEeTCs
KaprioMm.
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CenexuuoHHO-TNIEMEHHAas pabora ¢ ¢openbio COCPEeNOoTOYeHAa B MATU
NPEANpUATUAX, YEThIPE M3 KOTOPBIX MMEIOT CTAaTyC IUIEMEHHBIX 3aBOJIOB U OJMH—
IJIEMEHHOTO PENPOIYyKTOpA.

[Io oceTpoBbIM pblOaM 3apEerUCTPUPOBAHBI JBa  CHEIMAIU3UPOBAHHBIX
MPEANPUATHS: TNIEMEHHOW 3aBOJI U IJIEMEHHOUM PErpoyKTOP.

Yerbipe MIEMEHHBIX MPEANPUATHS UMEIOTCS MO0 PACTUTEIBHOSAHBIM pblOaM
(6emoMy amMypy H TOJICTOJOOMKaM) — TUJIEMEHHOM 3aBOJi W 3 TIJIEMEHHBIX
pENpPOyKTOpA.

Hekotopple  1uieMeHHBIE ~ XO3siicTBAa ~ pabOTalOT C  HECKOJbKUMU
CEJICKIIMOHHBIMHU JIOCTIDKCHUSIMH OJHOTO BHJA WM JaXXe Pa3HBIX BHJOB PBbIO.
Hanpumep, ®I'VII «DOCI'HP» siBiseTcss MIEMEHHBIM 3aBOJOM IO JBYM IMOpOAam
pangyxHoit ¢openu (podop u pocrams) u pommmHCKONW mopoae kapma. CIIK
«ITnem3aBoa «CTaBpOMOJIBCKUI» HMEET JIMIIEH3WIO 110 Pa3BEACHUIO TPEX IOPOJ]
Kapra (CTaBpoOIOJbCKas, TaTalicKash M CEJIMHCKas) M JBYX OJIOMAlIHEHHBIX (HOpM
pacTUTENbHOSIHBIX  pbhIO  (Oenmblii  TosncTooOMK u  Oenbii  amyp). DI'VII
«KacmtHUMPX» Bener paboTy ¢ pa3HbIMU BUAAMH U MOPOJAMHU OCETPOOOPa3HBIX
pbIO: OecTep OYypLEBCKHUM, OCETP CHUOMPCKUM, OCETp pPYCCKuUM, Oenyra, CTepisiib,
BECJIOHOC.

OpranuzaliioHHass OCHOBa pa3BEACHUS U MCIOJIB30BAHUS  TIJIEMEHHBIX
KUBOTHBIX ompenesieHa 3akoHoM «O TUJIEMEHHOM >KUBOTHOBOACTBE» (1995 r).
[IpuBeneHHbIE HMXKE PEKOMEHAAUMU PAcCMaTpPUBAIOT pPEATHU3ALUI0 OCHOBHBIX
MOJIOKEHUN HSTOr0 3aKOHA C Y4€TOM OHOJIOTHYECKUX OCOOCHHOCTEH pBIO U
crienu@UKU caMOM OTPACIIU - CEIbCKOXO3SIMICTBEHHOTO PhIOOBO/ICTBA.

[Ipexxne Bcero, 3TO KacaeTcsli BBICOKOW IUIOJJOBUTOCTH PBIO, HCUHCISIEMOMN
JECATKAMH WM JaXXe COTHSIMH ThICSY OCOOEH B TOTOMCTBE OJIHOM caMmku. B
PHIOOBOICTBE MPAKTUYECKU HET MPOOJIEM C PENPOAYKIIMEH TUIEMEHHOTO MaTepuara.
B mpuHnumne, moTOMCTBO BCEro OT HECKOJbKUX Map MPOU3BOAMUTENCH Kapma MOXKET
MOYTH MOJHOCTHIO OOECHEUYUTh PENPOAYIIUPYEMBIM MATEPUAIIOM BCE IJIEMEHHBIC
PBIOOBOJIHBIE XO34MCTBA CTPAHBI.

BmecTe ¢ TeM, BBICOKAs TIJIOJIOBUTOCTh PHIO MOXKET UMETh U OTPHIIATCIIbHBIC
nocaeAcTBusi. OrpaHUYEHHAs YUCIEHHOCTb MPOU3BOJUTEINICH, HCIOIb3YEMbIX s
BOCIIPOM3BOJACTBA, MOXET TMPUBECTH K OJM3KOPOIACTBEHHOMY Pa3BEICHUIO
IJIEMEHHOTO CTaJa W TEM CaMbIM OOYCIIOBUTH NPOSBICHHE B CHJIBHOW CTETICHH
UHOpPETHON JeNpeccuu, OMacHOCTh KOTOpOM it phl0 BecbMa 3HauuTeldbHA. B
IPOBEICHHBIX MHOTOYMCIICEHHBIX OIBITaX IOKAa3aHO, YTO OJIHO IOKOJICHHUE
OJIM3KOPOJCTBEHHOI'O CIIApUBAHUA TUIAa «OpaT X CECTpa» CHMXKAET MPOJYKTUBHOCTh
ppiO, kak MuHUMYM, Ha 20 — 25%. B HekoTOpbIX ciyyasx, MpU HAIXYUU
HEOJIaronpusTHHIX (PAKTOPOB, 3TO MOXKET MPUBECTH K IMOJHOW MOTEpE MIEMEHHOIO
CTaZa, a TaKXKe BBIPAIIMBAEMBIX I[1OCAJOYHOTO MaTephalia M TOBAapHOU pBHIOHKI.
[ToaTomMy B pbhIOOBOACTBE OCOOCHHO OCTPO CTOWT BOMPOC COOJIONECHUS CHCTEM
pa3BeICHMSI, IO3BOJIIONINX U30eraTh MPOSBICHUS HHOPETHON JCTIPECCHH.

B pbIOOBOACTBE CENEKIMOHEP MMEET [JEJ0 C MacCOBBIM MaTepHUaJIOM,
MCKJTIOYAIONIMM BO3MOXKHOCTh 00€CIIeUeHHs] KOHTPOJIS Kaxa0H OTAEIbHOW 0codu C
panHero Bo3pacta. [loaTomy Ha ppIOax MPAKTUYECKH HE MOTYT BBINOJIHITHCA TAKUE
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o0s3aTenbHBIC B pabOTax C KPYIMHBIMHU JOMAITHUMHU XKUBOTHBIMH TPEOOBAHMS, KaK
BEJICHUE POJIOCIIOBHOM IJIEMEHHBIX JKMBOTHBIX MX M PETUCTpAIMs B IUIEMEHHBIX
KHMTax M T. M., YTO COOTBETCTBEHHO ONpeaeseT crneuuuky opraHu3aluu
MJIEMEHHOTO JieJia B PhIOOBOJICTBE.

Bricokas mIogoBUTOCTh MPOM3BOJIUTENEH MO3BOJSIOT CKOHIIEHTPUPOBATH BCE
paboThl C TUIEMEHHBIM MaTepuajgoM, B TOM YHUCJIE M TOJYy4YEHHE MOTOMCTBA JIs
MIPOU3BOJICTBA TOBAPHOU MPOAYKIIMH, B OTPAHUYECHHOM YHCJIE€ CIECIUATU3UPOBAHHBIX
XO3SMCTB: IJIEMEHHBIX 3aBOJIOB (IJIEM3aBOJOB) M PEMPOAYKTOPOB (PUCYHOK ).
Pexomennyemass cxema oOpraHu3aiii IJIEMEHHOTO Jiela B PBHIOOBOJCTBE
npencrasiieHa B.fl. KataconoBeiM ¢ coaBTopamu B 2011 r.

Y1onHOMOYEHHBIH (eaepaabHbIi
opras

fm== == IInems3aBombl  {---------- .
g
Penponykropsl I ' 1

Penponyxrops! |1-ro mopsinka

5

ITpoMbIIUIEHHEIE XO3SIHCTBA

{ et
o
(=]
1

€¢-————————
¢ — === == ===
¢ -—————=—===

Pucynokl - [IpuHuunuaneHas cxema OpraHu3aiuy INIEMEHHOTO Aeja B
pBIOOBOICTBE: | -OpraHu3aius U KOHTPOJIb, 2 — 00ECIeUeHNE YUCTOOPOIHBIM
MJIEMEHHBIM MaTepuaioM, 3 — 00ecleueHe pa3BUBAIOIIMMUCS SMOpHUOHAMH, 4 —
nocTaBKa JUYMHOK. CIUIONIHBIMU CTPEIKaMu 0003HaY€Hbl OCHOBHBIC (DYHKIIUU
MPEANPUATHS, TYHKTUPHBIMUA CTPEIIKAMU — JOIOJHUTEIIbHBIE

[IpuBenéHHas Ha PUCYHKE MPUHLMUIHNATBHAS CXEMa OpraHu3aluy ILIEMEHHOTO
nena Obputa pa3paboTaHa MO OTHOIICHUIO, MPEXKE BCETO, K Kapiy — TPAJAUIIHOHHOMY
00BEKTY TOBAPHOTO PHIOOBOCTBA B HAIIIEH CTpaHe.

OCHOBHOW 3a7aveil nj1em3a80006, OCYILIECTBISIOMINX CBOK JEATEIbHOCTh
OOBIYHO TPHU HEMOCPEICTBEHHOM YYacCTHUU WM TO0JI METOJUYECKUM PYKOBOJCTBOM
COOTBETCTBYIOIIMX HAYYHBIX YUYPEKICHUMN, SBISIETCA CO3JIAHUE M NMOAJNCPKAHHUE «B
YUCTOTE»  CEJICKIIMOHHBIX  JIOCTHXKEHUM C IeJbl0  OOECIeUYeHus  XO3SMCTB
YUCTOMOPOIHBIM TIJIEMEHHBIM MaTEPUATIOM.

OnbITHOE  CEJIIEKIIMOHHO-TIJIEMEHHOE  XO35UCTBO  «SkoTh» mnpu DOI'BHY
«BHHUUIIPX» ¢ 2009 r. umeeT ctaTyc MJIEMEHHOTO 3aBOJia MO Pa3BEICHUIO TTOPOIbI
napckoro kapma. [lo cymecTBy, 31ech OO0BEAMHEHBI (YHKIMH CEJIEKIIMOHHO-
reHeruyeckoro neHtpa no kapnoroActBy (PI'BHY «BHUUIIPX») u mieMeHHOTO
3aBoga (OCIIX «Skote»). B 2016r. muemennsiM 3aBogom BHUUIIPX «SkoTe»
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Ob110 peanu3oBano 18 muH. 770 ThiC. TMYMHOK U § MiIH. 290 ThIC. SMOPHOHOB Kapra
B MockoBckyrwo, Boponexckyr, benropoackyr, Tynbckyro, bpsHCKyrO,
Spocnasckyto, Opnosckyto, Jlunenkyro, TamOoBckyr, Kypckyro, Camapckyto,
Koctpomckyto, MBaHnoBckyto, Hkeropoackyro obnactu, pecnyonuku Tarapcran u
Mapudn. [IpeuMyiecCTBEHHO 3TO MPOMBIILIEHHbIE THOPHUIBI Kapma, ca3aH U TOJbKO
oKo0J10 1,5 MJIH. YHCTONOPOIHOTO MaTepuaa (rmopojaa kapna barrepdosit).

Penpodykmopwur — 310 Oojiee MaccoBasi Kareropus IUIEMEHHBIX MPEINpUsITHH,
3aHUMAIOIMXCSl BhIpAIIMBAaHUEM MPOU3BOAMUTENCH PaliOHMPOBAHHBIX MOPOJA PhIO C
LENIbI0 TIOJIYYEHHUsI OT HUX MOTOMCTBA JJIsl TOBApHOTO BblpamuBanusi. Kak mpasuio,
KaXI0€ XO34HWCTBO JOJKHO MMETh HE MEHEE JIBYX HEPOACTBEHHBIX TIPYII pPbIO
(mopoj, BHYTPUIOPOIHBIX TUIOB, A0OPUTEHHBIX (POPM U T. 1I.), UCHOJIB3YEMBIX IJIs
MPOMBIIIJICHHON THOPUIU3ALINH.

Jliia obecrieyeHust BO3SMOXKHOCTH MacIITaOHOTO PaclpOCTpaHEHHs! IJIEMEHHOU
MPOJIYKUHUH Kaprna €€ MOCTaBKy M3 PENnpoyKTOPOB I€IecO00pa3HO OCYIIECTBIIATh
MPEUMYILIECTBEHHO B BUJE pa3BUBarouIeiicss UKphl. [Iprodperaromre ukpy xo3gicTBa
MpPOBOJAT €€ JOMHKYOalMI0 C TMOCIACAYIOIMHUM TOJYYEHHEM JIMYMHOK JUIs
MPOMBIIUIEHHOTO BbIpaIllMBaHUS

B cooTBeTrcTBUM € W3MaraeMoll CcXemMoWl OOJIBIIMHCTBO MPOMBILIICHHBIX
XO35MCTBHE HMMEIOT COOCTBEHHBIX MPOM3BOAUTENECH M OOECHEeYMBAIOTCS TOTOBOM
MJIEMEHHOW MpOoAyKIMel (pa3BUBAIONICHCS UKPOW WM JIMYMHKAMU) U3 TJIEMEHHBIX
XO3SIMCTB.

Hekoropbie x03siicTBa, TPHOOPETAIOIINE MACCOBBIC MAapTHU Pa3BUBAIOIICIICS
UKpbl 5MOPHOHOB, OCHOBHYIO YacThb IOJY4YaeMbIX M3 HEE JMYMHOK pEealnu3yroT
OPYTMM IPOMBIIUIEHHBIM XO3SMCTBaM OINPEIECIEHHOIO PErMOHA. JTU NPEANPUATHS
(penpoayKTOpsl 2-ro MOpsAIKa) XOTS U HE UMEIOT COOCTBEHHBIX MAaTOUHBIX CTaj, HO
CIOCOOCTBYIOT HIMPOKOMACIITAOHOMY pacpoCTpaHEHUIO IIPOU3BOAMMON
PENpPOIYKTOPAMHU INIEMEHHON POIYKIUU.

Crmenyer OTMETHTh, YTO MO CPaBHEHUIO C TMEPEBO3KOM  JIMUMHOK
TPAHCIIOPTUPOBKA Pa3BUBAIOLIEHCA MKPbI CYIIECTBEHHO COKpAIAeT pacxonbl. Tak,
IIPU JJIUTEIbHOCTH TPAHCIOPTUPOBKH 10 20 4acoB B CTAHAAPTHBIN MOJUATUIICHOBBIN
MaKeT MOKHO 3arpy3uTh He 0ojee 50 ThIC. IIT. JMYUHOK Kapra, B TO BpeMs KaK UKPBI
- He MeHee | muH. WT., TO ecTh B 20 pa3 Oosblie. B cBA3M C OTHOCHUTEIBHO
HEOOJBIIIUM BECOM TIpy3a MPEJOCTABISIETCS BO3MOXKHOCTb TPAHCIOPTUPOBKU
OOJBIIMX MAapTUH pa3BUBAIOLICICS HMKPHI Ha JajbHEE PACCTOSHHUE CaAMOJIETOM.
PacnpocTtpanenue mieMeHHON NPOAYKIMU B BUJIE PA3BUBAIOLIEHCS MKPBI ITIO3BOJISET
CYLIECTBEHHO (B 2-3pa3a) yBEIMYHUTb HPOU3BOAUTEIBHOCTh HMMEIOIIUXCS B
pPENpOAYKTOpax HMHKYOAallMOHHBIX IIEXOB, UTO OOECIeunBaeT BO3MOXKHOCTb
MacIITaOHOTO PaCHpPOCTPAHEHUS TIIEMEHHOM MPOYKIUH.

B 2011 r. craryc mnemenHoro penpoaykropa mnonyuwsn OOO HIJ
«Cenexuentp», co3manueii B 1991 r. B kauectBe nuiepa BHUUIIPX, a ceiiuac
3aHSBIIMM ~ MECTO  MOJIHONpaBHOro aucTpuObtorepa. Ecimm  BHawane  HIJ
«CeneKueHTp» OCYIIECTBISJ  ONTOBBIE 3aKyNKHM W PO3HUYHYKO IPOJAKY
MPOMBIIUICHHBIX THOPHUIOB M IUIEMEHHOTO MaTepualia, TO B HACTOsIIEEe BpeMs B
COCTaB OpraHU3aIlid BXOJSIT HECKOJBKO 000coOsieHHbIX ydacTkoB (LleHTpanbHas
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6aza, bexeukwuii, Huxeropoackuii), BelpaluBaioTcsi paa BUAOB (Kapmbl, (Gopenb,
CTEpJIAb, CUTHU, B TOM YHUCJE THOpUJI TIETUUp), CO3[]aHa MOIlHAs 0a3a COBPEMEHHOU
TPAHCIIOPTHON TeXHMKU Ha 0a3e mMmmopTHbIX maccu MAN u Scania, pa3paboTaHbl
HOBBIE YCTPOICTBA, HAIIPUMEDP, HHKYOATOP ISl MHKYOAIlMU UKpHI KapIa, IyKd, coMa
u Japyrux BuaoB peid. B 2016 r. camas poiras TpPaHCIOPTUPOBKA JIMUMHOK
OCETPOBBIX 3aHsa 48 yacoB 1 OblIa MpoBeIeHa 06€3 MOTEPh.

Takum oOpaszom, B noc. PeioHOe MOCKOBCKO# 00JaCTH YCHIEITHO pean3yeTcs
pPEKOMEHIyeMasi CXeMa OpTaHu3aIiy TJIEMEHHOTO Jiejia B PhIOOBOJICTBE.
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YK 639
POJIb BBIITYCKHUKOB MOJIJABCKOI'O TOCYJAPCTBEHHOI'O
YHUBEPCUTETA U MOJITHUPXC B BOCIIMTAHUHU UXTHUOJOI'OB-
PBIBOBO/JOB PECITYBJIUKN MOJIJOBA
Yenypuosa JI.B.
T'ocyoapcmeennwiil ynusepcumem Mondosst, ilyatrom@mail.ru

THE ROLE OF THE MOLDAVIAN STATE UNIVERSITY AND THE
MOLDAVIAN FISHERIES STATION IN EDUCATION OF MOLDAVIAN
ICHTHYOLOGISTS AND POND FISH PRODUCERS
Chepournova L.V.

Summary. The article describes the history and the current situation in
ichthyological education in the Republic of Moldova. The role of the Moldavian
Fisheries Research Station and of the Moldavian State University became a key in the
development of the successful fish farming in Moldova.

Key words: Moldavian Fisheries Research Station, Moldavian State
University, ichthyological education, fish farming

B 2016 rony ucnonHunock 70 et co IHS OCHOBaHUs Kadeapbl 300J0TUU
MouniaBckoro rocyapcTBeHHOro ynusepcuteta (npexiae — Kummnesckuit ['Y) u 71
roq MoyaBckoil  Hay4YHO-HCCIIEIOBATEILCKOM  PHIOOXO3SIUCTBEHHON  CTaHIUU
MoagHUPXC (upiHe — L{eHTp MO MCCIEAOBAaHUIO BOJHBIX M'€HETHUUYECKUX PECYPCOB
»Acvagenresurs”). 3a 3tot mepuoa B MoJ0Be MOSBHIOCH COBPEMEHHOE PBIOHOE
XO35UCTBO BO TJlaBe C YIpaBjieHHEM, pal0OTaBIIMM HAa OCHOBE HAyYHBIX
uccaenoBanniit MongHUPXC, kaapel, kKoTopble B OCHOBHOM OBUIA MOJTOTOBJICHBI
Kadeapoit 300JI0TMH TOCYHUBEPCUTETA.

B navanenbeii mepuon psgom ¢ ocHoBatenem MongHUPXC mnpod. B.JL
['pumanbckum  pabGotan BeIMyckHUK 1955 rtoma kadeaper 3oomorum  Cepreit
Hukudopouu TrOTIOHHK, KOTOPBIM BIOCIEACTBUU CTaJl JUPEKTOPOM OIBITHOM
CTaHIIMM, Ha OCHOBE KOTOpo# 3aTeM Obl1 co3naH MongHUPXC.

B cepenune 1970x ero cmenun Ha 3ToM mnocty B.B. JloObueHko, Takxke
BBIITYCKHUK Kadenpsl 30o0morun 1963 roma. Ilocie mpeoOpa3oBaHMsI OINBITHOM
cTaHUMU B MOJIABCKYI0 HAay4YHYIO-HCCIIEIOBATEIbCKYIO cTaHuuio, B.B.JloOueHnko
pykoBoaui €0 10 1990 roga. OH ObIT BOCHUTAHHUKOM 300J0TMYECKOIO MY3€sl UM.
JI.C. bepra KummneBckoro yHuBepcutera (AUpekTop — Ajekcanapa MarTBeeBHa
JIMITyCeHKO), Y KOTOPOW CO IIKOJBHBIX JIET Y HEro ObUIO B My3ee pabodee MecCTo.
[Tocne mkonbr B.B. JIoOG4eHKO MOCTYNHII B YHUBEPCUTET U CHEIUATUZUPOBAIICS IO
uxtuonorun 1no pykoBoactBoM M.C. bypnameBa. I[IpakTuky mo HMXTHOJOTHH U
peIOOBOACTBY OH Tpoxonuil Ha Kunkanckux npynax. [lepuon ero mpeObiBaHus B
kauectBe nupekropa Owbul s MonmHPXC Bpemenem pacusera. B cOopHuke
Hay4dHbIX cTarei, mnocBsameHHoM 60-nmeturo HUPXC (2005 rox) Owbul Ha3BaH
«30510ThIM TIepuogom». Y HUPXC B 310 BpeMsi oTaenpHOE MPUCIOCOOJIEHHOE IS
Hay4yHOU paboThl 31anue Ha yi [lnmoBauBa u 90 cOTpYIHUKOB B HECKOJIBKUX HAy4YHO-
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HCCIIEIOBATEeNbCKUX J1a00PaTOpUsIX, MPEICTAaBICHHBIX B OCHOBHOM BBITYCKHUKAMHU
pa3HbIx nokosieHnit KI'Y, a Takxke HeCKOJIbKUMU BbITYCKHUKaMu KanuHUHrpaackoro
PBHIOOXO3SUCTBEHHOTO TEXHUYECKOTO MHCTUTYTA. B 3TO BpeMsi TUPEKTOp MpeaCcTaBUl
JOKYMEHTBI Ha IIPUJAHUE CTAaHIMU CTaTyca HayYHO-HCCIEN0BATENbCKOIO HHCTUTYTA.
[lo HayyHBIM MporpamMMaM M HAy4YHBIM pe3ylbTaTaMm, pa3padoTKaM jisi pbIOHOTO
xo3saiictBa MongHPXC nomxeHn Obul MOJY4YUTH STOT cTaryc. JlupekTop Takxke
COOTBETCTBOBAJI 3TOM JOJKHOCTH, TaK Kak onmyOiaukoBan 91 HayuHyto paboTy U IATh
MOHOTpaduii.

Jlo6uenko Butanuii BuktopoBu4, 10KTOp OMOJIOTHH,
IUpEKTOp-MeHekep HayuHo-nccnenoBaTenbckon
PBIOOXO3SIMCTBEHHOM cTaHITMU. OKOHUMII
KumuneBckuii rocynusepcurtet. OmyoankoBai 91
Hay4yHy10 paboTy. Crienuanuct B 00JaCTH UXTHOJIOTHH,
PBIOOBOJICTBA, DKOJIOTUU TUAPOOUOHTOB, aKBAPUCTUKH.
ABTOD IATH KHUT, B T.4. «ToBapHOE U JIIOOUTENBCKOE
pHIOOBOACTBO U PHIOOTIOBCTBOY (1985), «AKBapuyMm u
ero oourarenm» (1987).

W

B »sTOoT Xe mepuoJ HayaJbHUKOM YTpaBlIeHUS PpPbIOHOTO XO35HCTBa
PecriyOnuku Opi1 EMunnan BacunbeBnu Koxokapy — Beimyckauk KI'Y 1955 rona,
KOTOPBIM 3aHUMAJICSI MPOOJIEMON OHWOTEXHUKH MPYIAOBOTO PHIOOBOACTBA W OBLI
KaHAaugaToM Ouosiorndeckux Hayk. Paboras coBmectHo ¢ C.H.TwoTioHUKOM U
npyrumu nipodeccruonanamu, takxke BoimyckHukamu KI'Y — B.B.JloGuenko, T.T.
Koxokapy um A.W.Bempamko - croenqpaJuctaMd 10 OUOTEXHUKE MPYIOBOrO
phIOOBOJICTBA, OH OOECIeYns PBIOHOMY XO3SHUCTBY pecnyOJuKH pa3BUTHE
BAKHEUIIMX HAMNpaBJIEHUWA TMPOU3BOJCTBEHHOro oObenuHeHus «Monapeiday,
BHENIpSiE TiepenoBble TexHosornu, pazpadoranHeie MonnHPXC B koHTakte cC
Y4eHBIMU-PBIOOBOaMH  Jipyrux cTpaH. B MoagHPXC storo BpeMeHu HaydHbIE
nabopaTtopur pa3palarbiBadd JUisi TPUMEHEHUS B YCIOBHSX MOJIOBBI BCEX
HaIpaBJICHUN MPOMBIIIUICHHOTO PHIOOBOJICTBA U MHTPOAYKIIMM HOBBIX BHJIOB PhIO U
MOBBIMICHUST A(PPEKTUBHOCTH XO3SHUCTBEHHOTO HCIIOJIB30BAHUS  €CTECTBEHHBIX
BOJIOEMOB.

Pr16oBogoB MongHPXC mnpurnamanu i MOJy9eHHS MOJIOAH OCETPOBBIX
pei0 B I'epmanuto, Pympiauto, Wramuio (A.Benpamxo, II. ApuxoB u nap.). B
MongHPXC k 1990 romy pabotaiu yxe mnpodeccuoHalIbHbIE PBIOOBOJIBI,
BoinyckHUKU KI'Y B. Bore3ar u C.Ctopoxenko, I'.X. KypkyOeTr u MHOTHE apyrue,
3aHUMAaBUIMECS PACTUTEIBHOSIIHBIMA BCEJIEHIIAMH — aMyp U TOJCTOJIOOMKH,
MECTHBIMH OCETPOBBIMU — CTEPJSJAbI0 M HWHTPOAYLEHTAMH JIEHCKHUM OCETPOM,
OecTepoM, BECIOHOCOM. bBbBIIO C€O3JaHO MPOMBICIOBOE CTAA0 IMPOU3BOIUTENEH
OCETPOBBIX PBIO B Mpyaax ceyna OKCEHTHS.

B obnactu MTOBBILIEHUS s dexTuBHOCTH PBIOOXO3SIICTBEHHOTO
UCIIOJIb30BAaHUSI €CTECTBEHHBIX BojoeMoB padoTtanu U.X.bpyma, O.B.[1naxoTHsii,
N.I'ynsaes, B.YapanoB — Toxke BblyckKHUKH KI'Y pasnbix net. Psagom ¢ MongHPXC
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pabortaer Dko-TUPAC- HenpaBuTeNbCTBEHHAs OpraHU3alusi, Urparomias OOJbIIYIO
POJIb B COXPAHEHUU PEK U B U3AATENBCKON AEATEIBHOCTU MO AKOJOTHH, UXTUOJIOTUN
U peiOHOMY x03sHcTBY MomaoBbel. OpraHuzatopoM U JUPEKTOPOM  3TOTO
VUPEKICHUSI TaKKe SBISETCS BBIMTYCKHUK Kadeapbl 300JI0TMH, WXTHOJOT, A.0.H.
N. 1. TpomOuikuii, KOTOpoMy TOMOTaeT KoopauHaTop mnpoektoB T.CuHseBa —
BeimyckHuIa KI'Y.

Kadeapa 30010rMm B CBSI3M C HOBBIMH BEHUSIMH BPEMEHU IOCTENEHHO
npeoOpa3oBbIBaach, MpeTepreBas pPeopraHu3aliio, HO HE YyTpaTuja CBS3U C
Hay4YHBIMU HaIpaBJICHUSIMHU MongHPXC, OCYILICCTBIISAA PYKOBOZCTBO
JOKTOpPaHTaMHU, PYKOBOJS JUIUIOMHBIMU U KypPCOBBIMU padOTaMu 1O PHIOOBOJICTBY U
UXTUOJIOTMM, BBINOJHSAEMBIMM B  pblOX03aXx MojA  HAOMIOACHHEM  HAy4HbIX
cotpyaHukoB MongHPXC.

MongHPXC o6ecneunBan mpaktuku cryaeHtam KIY B obnactu
pHIOOBO/ICTBA M OXpaHbl €CTECTBEHHBIX 3amacoB pbl0 Ha pekax [uectp, IlpyT u
MaJbIX peK.

CoTpyIHUKH YHHBEPCUTETa, MXTHOJOTH U Tugapoduosnorn — B.Ilypuuk wu
npyrue He mnotepsiaum cBszu ¢ MongHPXC wu coBmMecTHO ¢ MuHHCTEPCTBOM
okpyxatomeid cpenpl, Ciyx00il pbIOOXpaHbl OPraHU30BAIA JIETHUE KYPChI TIO
MOBBIIICHUIO KBAIU(PUKAIUKA PAHOHHBIX PHIOMHCIEKTOPOB — MHOIME M3 KOTOPBIX
TaKXke ABJATCA BhlycKHUKaMu KI'Y.

Ha xadenpe emie npo1oynkaroTcsi UCCIEIOBAHUS 10 UXTHUOJOTUU PEK CTpaHBbl,
€KEroJlHO  BBIIYCKAETCS OJMH-ABAa Ouonora ¢ JUIUIOMHOM paboroil Ha
TUIPOOUOJIOTUYECKYI0, UXTHOJOTHYECKYI0O U PHIOOBOAHYIO TEMY, C NPUMEHEHHEM
METOJIOB I'MCTO(U3UOIOIMH. 3allMIleHa AUIIOMHasi paboTa 10 paHHEMY OHTOI'€HE3Y
aapuatuueckoro ocerpa (B.bekbeprenosa — 2014) mog cOBMECTHBIM PYKOBOJICTBOM
A.W. Benpamko. Beinymena padora B./[po3goBckoro mo uxtuodayne o3. beney,
MoClie Yero OH CTaj TJiaBHBIM uxTHoJoroMm B Cmyxk0e pbeiboxpanbsl PecmyOnnku
Mongosa. B 2016 rony 3ammuiieHa aumiaoMHas padora mo mactepaty — O.JIeBkuHa —
uxtruodayna Jlydboccapckoro BOAOXpaHHINIIA.

OnHako MXTHOJOTMYECKOE HAIpaBJIEHUE UCYE3aET B YHUBEPCUTETE, TaK Kak
HCCIICIOBAHNS. B TOJIEBBIX YCJIOBUAX YK€ HEBO3MOXHBI H3-32 OTCYTCTBHSA
¢bunancupoBanus. [locTeneHHO ObUTM CBEAEHBI HA HET IOJIEBBIE MPEATUIIOMHBIC
MPAKTUKUA U UXTUOJIOTHYECKUE Kypchl. Eie coxpanuics HeOONbIIOoN oOmuN Kypc
«/IXTHONOTUU C OCHOBaMH pPBIOOBOJACTBaY». Pe3KO CHU3MIOCH YUCIO CTYAEHTOB-
OMOJIOTOB.

Ha wmoil B3misin, mpenojaBarensi YHUBEPCUTETA € OOJIBIINM I€1arornyecKumM
OMbITOM, B OTHOUIEHUH PHIOOBOJICTBA B CTpaHE W MOATOTOBKU IUIsI HETO KaJapoB
HYKEH IepecMOoTp OroJIKeTa.

Heobxoaumo oka3aTh (UHAHCOBYIO TOCYAAPCTBEHHYIO MOJJEPKKY Kak
MongHPXC, Tak u [a7a8 UXTHOJIOTHYECKOTO W PBHIOOBOJHOTO HAmNpaBICHHMA
YHUBEPCUTETA.
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	Таблица 2 - Характеристика природных вод в естественных водоемах, пригодных для выращивания речных раков (лесо-таежная зона Европейской части России)
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	Резюме: в статье представлено обследование водоёмов расположенных в парковых зонах столицы. Оценку проводили в соответствии со стандартными гидробиологическими методиками. На основе полученных результатов приведены расчёты затрат и окупаемости приобре...
	Ключевые слова: парковая зона, гидробиологическое обследование, экономическая оценка

	В рамках гидробиологического обследования водоёмов были проведены съемки на 34 станциях прудов (Голицинские пруды в парке «ЦПКиО им. М. Горького» – 8 станций, пруды в парке «Дружба» - 26 станций). Каждый пруд исследовался по 4 направлениям:
	- технико-морфологические характеристики;
	- гидрохимический анализ воды;
	- гидробиологические характеристики (видовой состав макрофитов, фитопланктона, зоопланктона, бентоса, ихтиофауны).
	Сбор и обработка гидробиологических проб осуществлялась в соответствии с общепринятыми методиками. Измерение температуры и кислорода проводили термоксиметром «Марк 302-Э», отбор бентосных пробдля определения количественного и качественного состава отб...
	Вдоль прудов и по территории парков имеются системы грунтовых, асфальтированных прогулочных пешеходных дорожек, за которыми располагается парковая зона, сформированная из древесной и кустарниковой растительности, места организованного отдыха. Животный...
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	ИНТЕГРАЦИЯ ОРГАНИЧЕСКИХ ВЕЩЕСТВ, ОБРАЗУЮЩИХСЯ В РЕЗУЛЬТАТЕ СОДЕРЖАНИЯ КРС, В АГРОГИДРОБИОЦЕНОЗ
	Integration of organic substances as a result of cattle keeping IN  agrohydrobiocenosis
	Bubunets S.O.
	Резюме: в статье приведены нормативны документы к утилизации отходов животноводческих предприятий, рассмотрены различные технологии переработки навоза сельскохозяйственных животных, приведены расчёты эффективности применения при производстве шампиньо...
	Ключевые слова: интеграция молочного скотоводства, эффективность переработки и технологии утилизации навоза
	Summary: In the article the normative documents to waste management of livestock enterprises, considered various technologies for processing livestock manure are presented calculations of efficiency of application in the production of mushrooms and pr...
	Key words: integration of dairy farming, processing efficiency, utilization of manure technology
	Р48Tазработка низкозатратных, высокоэффективных технологий, обеспечивающих гарантированное производство обеззараженных и обезвреженных органических удобрений приобретает важное значение в вопросах повышения рентабельности производства48T.
	В зависимости от способа получения навоз подразделяют на подстилочный, бесподстилочный (полужидкий и жидкий) и навозную жижу.
	По степени хранения различают навоз: свежий, полуперепревший, перепревший, перегной. При разложении на стадии перепревшего навоз теряет 50% своего веса, а при образовании перегноя 75%. В этой связи, для поднятия плодородия почвы более выгодно использо...
	Навоз от крупного рогатого скота перепревший, навоз от крупного рогатого скота свежий (введен Приказом МПР РФ от 30.07.2003 N 663).
	В соответствии с системой нормативных документов в агропромышленном комплексе КРС молочного направления выделяет 55 кг навоза в сутки (35 кг – твердой фракции, 20 кг – жидкой фракции) в течение года 20 т, соответственно (табл. 2).
	Таблица 2 - Отходы при содержании КРС
	Показатели табл.2 используются при дальнейших расчетах.
	Требования к переработке и утилизации отходов животноводческих предприятий изложены в Нормах технологического проектирования (НТП-17.-99). Они предусматривают удаление навоза из помещений, где содержатся животные, в карантинный резервуар, где он долже...
	Фермы КРС (4500 голов молочного стада) дающие 175 тыс.мP3P жидких навозных стоков должны иметь для их хранения и утилизации не менее 7 лагун, емкостью 12 тыс.мP3 Pкаждая, с общим зеркалом 20 тыс.мP2P.
	Заполнение одной лагуны стоками происходит за 3 месяца. Для опорожнения одной лагуны с помощью цистерны объемом 11 мP3P потребуется 1091 рейс, 409 рабочих дней, при одновременном использовании 4-х цистерн, потребуется 3,5 месяца. Затраты на вывоз пере...
	Удаление и утилизация значительного количества навоза из животноводческих помещений является многофакторной проблемой. Затраты на перевозку и использование как удобрения навоза зачастую не оправдываются, из-за увеличения трудозатрат. Значительно повы...
	По оценкам экспертов США, вложенный 1 доллар, в отрасль переработки отходов, приносит 30 долларов США.
	Применение навоза позволяет интегрировать молочное скотоводство с другими отраслями животноводства и рыбоводства. Существуют различные технологии утилизации навоза сельскохозяйственных животных и в других направлениях:
	- вермикультура – один из аспектов взаимодействия с животноводством, растениеводством и рыбоводством. Из 1 тонны компоста получают в среднем 600 кг биогумуса и 10-15 кг червей. Внесение биогумуса в качестве удобрения полей сокращает затраты на транспо...
	- в процессе очистки животноводческих стоков выращивают водные растения, личинок комара и комнатной мухи. Биомассу водных растений, применяют как органическое удобрение, используют на корм скоту, птице, растительноядным рыбам. Личинки комара использую...
	Экономические аспекты при использовании биогазовых технологий:
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