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Annomayus. Uenb: pazpaboTka KOMIIOHOBOYHO-KOHCTPYKTUBHOI'O PEILICHHUS U TeX-
HOJIOTHH ()YHKITMOHUPOBAHUS PHIOOBOHO-METUOPATUBHOTO KOMITJIEKCA JIJIsl SKOJIOTHYECKOTO
03/10pOBJIEHUS (PUTO3Arps3HEHHBIX BOAOXPAHUJIMIL U BeJIEHHs] B HUX pblOoBoacTBa. OnHON
U3 aKTyaJIbHbIX 3KOJIOTUYECKUX MPOOJIeM, XapaKTEPHbIX JJIi PEYHBIX BOAOXPAHUIIMIL U O3€p-
HBIX BOJOEMOB, SIBJIIETCS 3apacTaHUE UX MEJIKOBOAMN BBICHIEH BOJHOW PacTUTEIbHOCTHIO.
durozarps3HEHNE BOJOEMOB IMPUBOJUT K OCKYACHUIO HX KOJOTHUECKOro OnopazHooOpasus,
BBITECHEHHUIO LIEHHBIX BU/I0B BOJHON (pyiopbl U (hayHbl, CHUKEHHUIO UX OMONPOTYKTUBHOCTU U
YXYALIEHUIO YCIOBUM JUIsl pa3iIMyHOIO IPUPOJIONOIb30BaHus (BOJOCHA0KEHUS, PHIOOBOICT-
Ba, pekpealuii u ap.). be3 mpoBeneHUs 3KOIOrHYECKOro 03/I0POBICHHS TaKUX OOBEKTOB pa-
UOHANIbHOE M 3((EKTUBHOE MPUPOAOINOIB30BaHUE B HUX HE MOXET ObITh 00ECIEeueHO.
OaHUM M3 HaNpaBiIeHUH OYMCTKU (UTO3ArpsS3HEHHBIX BOJOEMOB SBIISIETCS IMPOBEJCHHE
B HUX OMOJOIMUYECKUX MEIHOPALMi, OCYLIECTBISEMBIX BCEIEHUEM B HUX TPaBOSIHBIX BHI0OB
pbi0. Jlns moBeieHUsT 3¢G(HEKTUBHOCTH TaKUX METHOpAlUil IpeIokKEeHO co37aBaTh M HC-
H0JIb30BaTh NMPUBOJOXPAHIIUIIHbEIE PIOOBOAHO-MEIHMOPATUBHBIE KOMIUIEKCH. MaTepuasbl
U MeToJbl. DKCIIEPUMEHTAIbHYI0O U TEOPETHYECKYI0 OCHOBY JJI pa3pabOTKH KOMIIOHO-
BOYHO-KOHCTPYKTUBHBIX PEIIEHUN M TEXHOJOTUN (YHKIMOHUPOBAHUS TAaKUX KOMILIEKCOB
COCTABUJIM U3BECTHBIC CBEACHMS M aBTOPCKHE HAOIIOJCHUS 3a 3apbIOJICHUEM BOJOXpPaHH-
nunl. Pe3yabTarhl. YCTaHOBJICHHBIE HEIOCTATKH IPUMEHSEMBIX TEXHOJIOTUN NPUBEIH K He-
00XOJIMMOCTH CO3JaHMSI KOMIUJIEKCOB, OOECIIEUMBAIOLINX BbIPAIMBAHUE alallTUPOBAHHOTO
K YCJIOBUSIM 3apbIOIsIEeMOro BO0EMa PhIOOIOCAI0UHOr0 MaTepHrala U MPOBEACHUE aKKIMMa-
TU3ALIMOHHBIX MEPONPUATUI IO BKUBJICHUIO B BOJHBII OOBEKT TPaBOSAHBIX phI0. BhIBOABI.
[TpenyioskeHa KOMITIOHOBOYHO-KOHCTPYKTHBHAsI CXeMa W TEXHOJOrHs (DyHKIMOHHPOBAHUS
PBIOOBOIHO-MEJIMOPATUBHOTO KOMIUIEKCA, MO3BOJISIOIIEIO OCYIIECTBUTh YKOJIOTMYECKOE 03-
JIOPOBJIEHHE (PUTO3AarPA3HEHHBIX BOJOXPAHWIUIL U B LIEJIOM YJIy4lIaTh YCJIOBHS, MOBBIIIATH
KOMIUIEKCHOCTh, 3()()EKTUBHOCTh HCIOIb30BAHUS UX PECYPCHOTO MOTEHIMAIA U OCYIIECTB-
JIEHUS IPUPOJOTIONIb30BaHMS.
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Abstract. Purpose: development of a layout-structural solution and technology
for fish-breeding and reclamation complex operation for ecological improvement of phyto-
contaminated reservoirs and fish farming in them. One of the urgent environmental problems
typical for river and lake reservoirs is the overgrowth of their shallow waters with higher aq-
uatic vegetation. Phyto-contamination of water bodies leads to a depletion of their ecological
biodiversity, displacement of valuable species of aquatic flora and fauna, the decrease in their
biological productivity and deterioration of conditions for various environmental management
(water supply, fish farming, recreation, etc.). Rational and efficient use of natural resources
cannot be ensured without ecological improvement of such objects. One of the directions
of phyto-contaminated water bodies treatment is to carry out their biological reclamation
by the introduction of herbivorous fish species into them. To increase the efficiency of such rec-
lamation, it is proposed to create and use reservoir fish-breeding and reclamation complexes.
Materials and Methods. The experimental and theoretical basis for the development
of layout-structural solutions and technologies for the operation of such complexes was pro-
vided by known information and author's observations of the stocking of reservoirs. Results.
The established shortcomings of the applied technologies led to the need to create the com-
plexes that ensure the cultivation of fish stocking material adapted to the conditions of
the stocking reservoir and the implementation of acclimatization measures for introducing
herbivorous fish into the water body. Conclusions. The layout-constructive scheme and tech-
nology of fish-breeding and reclamation complex operation are proposed, which makes
it possible to carry out the ecological improvement of phyto-contaminated reservoirs and,
in general, to improve conditions, to increase the complexity, efficiency of using their re-
source potential and fulfillment of nature management.

Keywords: reservoir, phyto-contamination, ecological improvement, stocking, herbi-
vorous fish, fish adaptation, fish acclimatization, fish farming

BBenenune. CoBpeMEHHbBIE TMOAXOAbl K BEACHUIO TMPHUPOJIONOIB30BAHUS
BO BHYTPEHHHX MPUPOJIHBIX U TEXHOTCHHBIX BOJOEMaX OINpPEIEIsIOT He0OX0au-
MOCTH TIOBBIIIICHUS KOMIUIEKCHOCTH, WHTEHCHBHOCTH M 3(P(EKTUBHOCTH HC-
MOJIb30BaHUSI UX BOJHO-PECYPCHOTO MOTEHIMAa MpU 00s3aTeIbHOM obecrede-
HUU YCTOWYHUBOCTH UX DKOJIOTMYECKUX cucTeM. OHUM U3 HalpaBJICHUN peasiu-
3allU¥ TAKOTO TOJXO0Ja SIBJISICTCS MHTEHCU(DUKAIUS PhIOOXO03IHCTBEHHOIO OC-
BOCHUS BOJOEMOB IPU OJTHOBPEMEHHOM HCIOJIb30BAHUU BCEIISIEMBIX U KYJIbTH-
BUPYEMBIX TUAPOOMOHTOB I DKOJIOTHUECKOTO O370POBJICHUS BOJIOXPAHUIIHUII
(BOAHBIX OOBEKTOB) KOMIUIEKCHOTO M HMPPUTAllMOHHOTO HaszHaueHus. [lo Ha-
CTOSIILIETO BPEMEHM JIAHHBIM MOJAXOJ HAa HUPPUTallMOHHBIX Bomoemax Poccum

HC MOJIYUInJI JOJKHOI'O pa3BUTUS. HOI[TBep)KI[eHI/IeM 9TOMY ABJIICTCA TO, YTO
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u3 422 BOJOXpAaHWIHIL MPEUMYIIECTBEHHO HPPUTALMOHHOTO Ha3HAYCHHS
1o coctosiHuio Ha 2020 r. B 1eneBoM (IIPOMBIIUIEHHOM) pbIOOBOJICTBE HCIIONb-
3yeTcst ToJibko 29 (unu menee 7 %). U npu stom okoso 80 % uppuraiioHHbIX
BOJOXpAaHWIHNIL (UTO3Arps3HEHb M HYXKJIAIOTCA B OYHCTKE OT BOJHO-
BO3YLIHOW M BHYTPUBOJIHOM (BBICLIEH M HU3IIEH) paCTUTEIBHOCTH, YTO MOXKET
OBITh OCYIIECTBJIEHO ITPOBEJECHUEM UX OMOJIOTUYECKUX (@ TOUHEE, «MXTUOJIOTHU-
YECKHUX») MEJMOpalui, pealn3yeMbIX C HUCHOJb30BAHUEM COOTBETCTBYIOIINX
PBIOOXO3SIICTBEHHBIX COOPYKEHUM, YCTPOMCTB M pIOOBOJUYECKUX MEPOIPUATHUI.

OTMmeTrM, 4TO MONBITKM peaav3aliv yYKA3aHHOM JBYXIICJIECBOM 3aJayu
10 PIOOBOJJHOMY OCBOCHHIO MPPUTAllMOHHBIX BOJIOEMOB, BEJCHHIO B HUX DPBbI-
OO0BOJICTBA, UX IKOJIOTMUYECKOMY O370POBIICHUIO 3apbIOJICHUEM PACTUTEIBHOSN -
HBIMHM BHJIaMU PbIO IpPEANPUHUMAIUCH HEOAHOKpaTHO. [IpumMepom Tomy sBis-
IOTCSL MIEPUOJUYECKH MPOBOJUMBIE PHIOOBOIHO-MEINOPATUBHBIE MEPONPUSATHUS
M0 BCEJICHUIO TPaBOSAHBIX PbIO, MPOBOAMMBIE Ha (PUTO3ArPS3HEHHOM M OCTPO
HYKJIAIOIIEMCSI B 9KOJIOTUYECKOM O370pPOBJIICHHH BecenoBCKOM BOJIOXpaHUIIU-
1ie Ha p. 3anaaHblii MaHbIY, IMEIOIIEM B HACTOSILIEE BPEMS PEUMYLLIECTBEHHO
UPPUTALIMOHHOE U OTYACTH PEKPEAMOHHOE (phIOOJIOBHO-OXOTOBEIYECKOE) Ha-
3HaueHue [1].

HecuctemMHO U B He3HAUMUTEIbHBIX O0bEMaxX MPOBOAMMOE 3apblOyieHUE
ATOr0 BOAOXpaHwIMIia (urodaraMu He MO3BOJMIIO JO HACTOAIIEIO BPEMEHH
HOJyYUTh 0KUJAEMBIX PE3yJbTAaTOB HHU MO PHIOOTPOAYKTUBHBIM (KYJIBTUBUPO-
BaHMIO IO MACTOUIIIHON TEXHOJOTUU TOBAPHOU PHIOBI), HU MO METUOPUPYIOIIUM
nokazarensam U s¢ddexram [1]. Hemocrarounast 3¢(heKTUBHOCTh MPOBOJIUMBIX
Ha BecenoBCKOM BOJIOXpaHWIUIIE MEPOIPHUSITHI OOBACHSAETCS HEBBIICPKUBA-
HUEM PEKOMEHJIallMi M0 CUCTEMHOCTU UX MPOBEACHUS, 00beMaM 3apbIOJICHUS U
10 KaueCTBY BCEJIIEMOTO B BOJIOEM PHIOONOCAA0YHOIO MaTepuaa.

Cyns o M3BECTHBIM MaTepuanaMm M pekoMeHaauusaMm (2], Ha addexTus-
HOCTh aKKJIMMaTH3aluu pel0 B 3apbiOiasieMoM BeceaoBcKOM BOIOXpaHWIMLIE

KpOMEC€ OTMCUCHHBIX (baKTOpOB HETAaTUBHOC BJIMAHHNC OKa3bIBAlOT U MHBIC HC MC-
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Hee 3HaYMMble PHIOOBOIHO-TEXHOJIOTMYECKHE 00CTOSATENBCTBA, CYIIECTBO KOTO-
PBIX COCTOUT B HHKECIIETYIOIIEM.

1 3appIOneHNe BOJOXPAHUIIMILA OCYIIECTBISETCS PhIOONOCAA0YHBIM Ma-
TEepHUaIoM (TPaBOSIIHBIMH BUAAMH PbIO), BHIPAIIMBAEMBIM B PHIOOBOJIHBIX MPY-
nax (pbIOONUTOMHMKAX) [0 COOTBETCTBYIOIIKM YCIIOBUSIM IIPYJIOBOTO phIOOBOI-
CTBa TEXHOJOTMsAM. B pesynbTaTe peanm3anuu TaKOW TEXHOJIOTMH Ha BBIXOJE
MOJIy4aroT PHIOONOCAOUYHBI MaTepral, aJallTHPOBAHHBIA K COOTBETCTBYIOIIUM
YCIIOBHSIM KM3HEIEATEIbHOCTH B IIPYyJax IO MOKa3aTeasM BOJHOM Cpelbl UX
OOWTaHUsA, PEKUMY U YCIOBHUSIM KOPMJIEHHUS, OTCYTCTBHIO XUIIIHUKOB M SIBHBIX
KOHKYpeHTOB. OTCYTCTBUE HABBIKOB OOMTaHUS B MHOW CpeJle U UHBIX YCIOBU-
X KU3HEJEATEIBHOCTH, YTO UMEET MECTO B 3apbIOJIIEMOM BOJAOEME, IPUBOAUT
K HU3KUM TOKa3aTesIM aJalTalii pbl0 U BBDKHUBAHUS B HOBOM JIJIl HUX BOJ-
HOM OOBEKTE.

2 BecenoBckoe BOJOXPaHUIIUIIE 3apbIOJISIETCS PHIOOMOCATOUYHBIM MaTe-
pUajioM U3 PHIOONUTOMHHUKOB, PACIOJIOKEHHBIX Ha 3HAYUTEIBLHOM YIAJICHHUU
OT HEro, a COOCTBEHHO MPOIIECC 3apbIOJICHUS CBSI3aH C BO3MOXHOCTbIO HETaTUB-
HOTO BO3/ICMCTBUSI HA MOJIOJb PhIO U pEealbHO UMEIOIIMM MECTO TaKUM BO3/EH-
cTBUEM. TeXHOJIOrMs MHTPOAYLUHPOBAHUS HHIYCTPUAIBHO BBIPALIEHHOTO PBHI-
00mocagouHOro Marepuaia B BOJOXPAHUIIUIIE IPETyCMAaTPUBAET: OTJIOB MOJIO-
I pbIO B OMOPOXKHAEMBIX NIPYJaX WM PHIOOYJIOBUTENSX, IEPEMEIICHHE OTIIOB-
JICHHOM MOJIOJU B HBOPHIOHBIE EMKOCTH, TPAHCIIOPTUPOBAHHE EMKOCTEH K 3a-
pBIOIIIEMOMY BOJOEMY, BBIMYCK MHTPOAYLEHTOB M3 €MKOCTEHl B aKBAaTOpUAIb-
HOE MPOCTPAHCTBO 3apbIOJIIEMOro BOAOXpaHWiIuIia. B xone kaxmol TexHoJo-
TMYECKOM omnepanuy Ha ruAPOOMOHTOB OKa3bIBAETCs (PU3UUECKOE U CTPECCOBOE
BO3JICHCTBUE JlaykKe MPHU COOJIFOJCHUN BCEX YCIOBUM M PHIOOBOJHBIX TpeOOBa-
Huil. MI3MeHeHne cpefoBhIX YCIOBHM OOWMTAaHUS Ha Pa3IMYHBIX ITAax UHTPO-
OYUHMPOBAaHUS U (PU3NYECKOE BO3ECHCTBUE HA pbIO OpYyIUsSMU JIOBA U CPEICTBA-
MU MEPEMEIIEHUs OKa3bIBAIOT HEraTUBHOE BIUSHHUE HA COCTOSHHE U KAa4ECTBO

pPBIOOTIOCAIOYHOTO MaTepuraa.
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3 Yka3zaHHbIE BBIIIE HETATUBBI YCYTyOJSIOTCA MPHU MOMNAJaHUU CTPECCO-
HaIPSHKCHHBIX U JJaXKe TPABMUPOBAHHBIX PBIO B 3apBIOISIEMYIO aKBAaTOPHUIO C Ha-
JUYHEeM UXTHO(}AroB, OTCYTCTBUEM MCKYCCTBEHHOI'O KOpMa, PE3KUM OTINYUEM
OT MPEIIIECTBYIONINX YCIOBUM )KU3HEHHOT'O MPOCTPAHCTRA.

OTMeueHHOE BBIIIE€ B COBOKYIMHOCTH MPUBOJUT K YXYJAIICHUIO BO3MOXK-
HOCTEH JUIsl IEPBUYHON aKKJIMMAaTHU3aIMU pbIOONOCAJOYHOTO MaTepuasia B 3a-
pBIOISIEMOM BOAOXPAHUIUIIE U HU3KUM IOKa3aTEIsIM MPOMBO3BpaTa, a TakxKe
K HU3KOMY MeluopupytomeMy 3QGhexTy B BHAEC HKOJIOTHYECKOTO 0310pOBJIe-
HUS BojoeMa (OYUCTKH OT u30bITKa (yiopbl). OTMETUM, UYTO B PHIOOXO3SUCT-
BEHHOM THUIPOTEXHHUKE HAKOIUICH OMpPECICHHBIN OMBIT pa3pabOTKU U CO3/1a-
HUS TPUTHAPOY3JIOBBIX KOMILIEKCOB PHIOOBOAYECKOTr0 Xapakrepa [3—6], KoTo-
pBIil MOKET OBITh MCIOJIB30BaH MPHU pa3padOTKe PhIOOBOIHO-METUOPATUBHBIX
KOMIIJIEKCOB [7].

Y4YuThiBas OTMEUEHHOE BBIIIC, CICIUATUCTHI-UXTHOJIOTH TPEANPUHAMA-
JIM TIONIBITKA HEWTpaIN3allid OTMECUYCHHBIX HETaTUBOB OINMMCAHHOW TEXHOJIOTHH
3apbIOJIEHNs BOJIHBIX OOBEKTOB M BBHIPAIIUBAHUS aalITUPOBAHHOTO pPhIOOIOCA-
JIOYHOTO MaTrepuajia WiId €ro MpelBapUTEIbHOTO aJalnTUPOBAHUS K YCIOBUSIM
3apbe10sieMoro Bogoxpanuiauiia [8—10]. AHamu3 U3BECTHBIX B 3TOM 00J1acCTH pe-
KOMEHJIAIIM TPUBOAUT K BBIBOJY O TMEPCHEKTUBHOCTH W IIEIECO00pa3HOCTU
CO3/IaHUSI IPUBOIOXPAHUIIUIITHBIX PHIOOBOIHO-MEIMOPATUBHBIX KOMILJIEKCOB.

Pe3yabTathl M 00cyxkaeHue. [Ipeqmaraembie K CO3JaHUIO U UCIIONH30BA-
HUIO MPUBOIOXPAHWIUIIHBIE PHIOOBOHO-MEIMOPATUBHBIE KOMIUICKCHI MpEeaHa-
3HAYAIOTCS ISl BEICHUSI PHIOOBOJICTBA M OCYIIECTBIICHUS SKOJIOTHYECKOTO 03-
JOPOBJEHUST (PUTO3ArpsS3HEHHBIX (3apOCHIMX U (UTOTEPEHACHIIICHHBIX) BOO-
XPAHWIHUII ¢ TIOMOIILIO0 TIPOBE/ICHUS B HUX OMOJIOTHYECKUX (MXTHOJIOTUYECKUX )
Menuopanuid. OHU JOJKHBI 00€CIeYMBaTh BbIpAIMBAHUE aJalNTUPOBAHHOIO
K YCJIOBHSIM 3apBIOJIIEMOTO BOJ0€Ma PHIOOMIOCAAOYHOTO MaTepualia, mepeme-

[ICHUE BBIPAIIEHHOW MOJOIM TPABOSAHBIX PbIO U3 PHIOOMMTOMHUKA B BOJIHBIM
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00BEKT, CO3/1aBaTh YCJOBHUS JUISI HAYAJIBHOTO aqalTHPOBAHHS WHTPOIYIICHTOB
K YCJIOBHSIM HOBOM cpefpl ooutanus. Mcxonas u3 QyHKITMOHAIBHBIX MO3UINN H
B I[EIIX HEUTpaJM3aIllii HETATUBOB TPUMEHSIEMBIX TEXHOJIOTHH 3apbIOJIeHUs
PBIOOBOTHO-METHOPATUBHBIN KOMIUIEKC pealn3yercs ¢ COOMIOJCHHEM HIDKE-
CJICTYIOITUX TTOJI0KCHHUH.

1 Pr1OOBOIHBIE OOBECKTHI JUISl BRIpAIIMBAHUS PHIOOIIOCA0YHOTO MaTepra-
Jla pacroJiaraloTcsi B HEMOCPEJICTBEHHON OJMM30CTH K MOJJIekKAIIeMy 3apbiOiie-
HUIO Bojoxpanuiuily. [Ipu BerOope Mmiioma Ky i yCTPOUCTBa alanTallMOHHO-
ro prIOONUTOMHHUKA BBIOMpAETCsl OEperoBOil CKJIOHOBBIM Yy4YacTOK BOJIOEMA,
UMEIOIINI HEOOXOIUMBIH Tiepenaa OTMETOK MECTHOCTH, MO3BOJISIONINN YCTpau-
BaTh KacKaJl pbI0OOBOAHBIX 00BEKTOB (MHKYOAIIMOHHO-TMYUHOYHOTO 11€Xa U CHUC-
TeMBbl PHIOOBOJIHBIX OacceHHOB), 00eCIeUnBaIOIIUA CBOOOAHBIM MEPETOK BOJIbI
U3 BBIIIEPACTIONOKEHHBIX PHIOOBOJIHBIX 0AaCCEHHOB B HIKEPACIIOJIOKEHHBIE U
B 3apbIOJIIeMbIN BOJIHBIN 00BeKT. M ipu ATOM HEOOX0IMMO 00€CTIeUnTh Mo aqy
BOJIbl M3 BOJIOXPAHWJIUIINA B OOBEKTHI PHIOONMUTOMHUKA C MUHUMAJIbHBIMH 3a-
TpaTamMH Ha CO3/IaHHE€ U MCIIOIH30BAHNE CUCTEMBI €70 BOJHOTO MTUTAHUA.

2 Ppi60BOIHBIE OOBEKTHI PHIOOTTMTOMHHUKA JIOJDKHBI OOecIieuyrnBaTh BO3-
MO>KHOCTb PETYJIMPOBAHUS CPEAOBBIX YCIOBUI OOMTAHUS MOJIOAW PBIO MO TeM-
nepaTypHbIM, MPOCTPAHCTBEHHBIM U THAPOXUMHYECKUM TTOKA3ATEISIM U PEKUMY
nutanus. [Ipy 3TOM B KaKI0M U3 aIaNTallMOHHBIX PHIOOBOHBIX 0aCCEHOB He-
00x0MMO (OPMUPOBATH OMNPEACICHHBIE YCIOBHUS MJIsi S>KU3HEIEATCTLHOCTH
pu10. [Ipu ycTpoiicTBe KackajoB TaKuX PhIOOBOIHBIX OACCEHHOB MpeaycMaTpu-
BaeTCS BO3MOXKHOCTH IMOCJIEIOBATEILHOTO MTePEMEIIEHUST MOJIOIA PHIO U3 BOJIO-
ema ¢ 0oJiee BEHICOKUM KaueCTBOM CPEIOBBIX YCIOBUN B 0ACCEHWHBI C YCIOBUSAMH,
CUCTEMHO MPUOIIKAOIIMMUCS K YCIOBUSIM 3apBIOISIEMOTO BOJIOXPAHIIIUIIA.

BrimeykazanapiM TpeOOBAaHUSAM COOTBETCTBYET TEXHHUYECKOE PEIICHUE
MPeIIaracMoro MPUBOJOXPAHIIIHIIHOTO PHIOOBOTHO-METHUOPATUBHOTO («PBIOO-

BOJHO-3KOJIOTUYECKOT0») KOMIUIEKCA, NPOUJUIFOCTPUPOBAHHOE HA PUCYHKE 1.



DkoJiorus U BoaHoe xo3gictso. 2021. T. 3, Ne 2. C. 1-14.
Ecology and water management. 2021. Vol. 3, no. 2. P. 1-14.

bacceliHpl MaTOYHBIE WHKy6aIMoHHO-MAIBKOBBIE GacceiHbI
E@ e — i~
: 2 BOQOO’TBOQ
— AaNTalunOHHO-BBIPOCTHOI Oacceiit Nel‘ | N N N gl
MaJIbKOBHII Gacceiin o
< e

Bogocbpocras Tpyba

Poi0oTpancnopTupyiowmii Tpy0onpoBos

e e T I I [ e e l

GOIPOBOJT

LLLLT

it Tpy!

Boxomnomaro

LLLLLLT
ITTTTTT

BomozabopHstit y3en
/  coopykennii

Pri6oynoBuTesb

Dunbrpyoias 1amba

Aannnnnnnnnnnnannnnnannnnnnnnnannnnnms
R e T e e )
e T

Pucynok 1 — KoMIIOHOBOYHO-KOHCTPYKTHBHOE pelieHne
PbIOOBOHO-METHOPATHBHOI0 KOMILIEKCA



Okonorus 1 BogHoe xo3sicTro. 2021. T. 3, Ne 2. C. 1-14.
Ecology and water management. 2021. Vol. 3, no. 2. P. 1-14.

B coctaB mpHBOJOXPAHUIUIIHOTO PHIOOBOIHO-METUOPATUBHOTO KOM-
IJIEKCAa BKIIFOYAKOTCS OOBEKTHI PHIOOBOIYECKOIO HAa3HAYECHHSI M COOPYKECHHS,
oOecrieunBaomme ux ¢GyHKuruoHupoBanue. OObEKTaMHU, HENOCPEICTBEHHO
npeIHa3HaYeHHBIMU JUIS BBIPAIIMBAHUA aJallTUPOBAHHOTO K YCIOBUSIM 3apbIO-
JSIEMOTO BOJIOXPAaHUIIUIIA PHIOONOCAIOYHOTO MaTepuania, SBISIOTCS PhIOONHU-
TOMHUK ¥ aKKJIMMaTU3alMOHHBIN BOJOEM-CITYTHUK («IIPYyI-CIIyTHUK»). B pb160-
MUTOMHUKE, O0BEINHSIIONIEM HHKYOAIIMOHHO-TMYUHOYHBINA 1I€X U CUCTEMY BBI-
POCTHBIX pPBHIOOBOAHBIX OacCeHOB, 0OECeUnBaeTCsl KyJIbTUBUPOBAHUE PHIOHOM
MoJIOAU. B akkIMMaTHU3allMOHHOM BOJOEME-CIYTHHUKE OCYILECTBIISIOTCS MEpO-
OPUATUS 110 aKKIMMATU3allMK BBIPAIIEHHOTO PHIOOMOCAJOYHOTO MaTepuaia
K YCJIOBUSIM OOMTaHUS PbIO B 3apblOJIIEMOM BOJOXpaHWIMILE. B KOMIUIEKC co-
OPYKEHUU U CHUCTEM, 00ECIIEYMBAIOIIUX PHIOOBOIUECKO-aKKINMAaTU3AIIMOHHBIH
IPOLECC, BKIIOYAIOTCS COOPY)KEHUS CHUCTEMBbl BOJHOIO MUTaHUS (HAacOCHas
CTaHIUSl U paclpeenuTelIbHast TpyOOpoOBOAHAS CETh) U CUCTEMa TPYyOOIpPOBO-
JIOB 11 BHYTPUKOMILUIEKCHOTO TMEPEMEIEHUsI PhI0 U BBITYCKa BOJBI M THIPO-
OMOHTOB U3 PHIOOBOJHBIX OOBEKTOB (0ACCEHHOB WM TIPYJa) B 3apbIOISEMBIil
BOJIOEM.

[Ipu coOTBETCTBYIOIIEM KOMIIOHOBOYHO-KOHCTPYKTUBHOM PEIICHUU yKa-
3aHHBIE OOBEKTHI U COOPYKEHUS 00ECIICUNBAIOT MPOBEACHUE 3aphIOJIEHUS BOJIO-
€Ma KaueCTBEHHBIM PBIOOMOCATOUYHBIM MaTepUanoM (TPABOSIAHBIMU pPbIOAMU),
aKKJIMMATHU3alUI0 PhIO B BOJOEME, €ro SKOJIOIMYECKOE 03/70pPOBJICHHE U MOBbI-
HICHHE OMOMIPOYKTHBHOCTH METHOPUPYEMOTO BOIOXPAHIIIUIIIA.

OYHKIIMOHUPOBAHUE PHIOOBOIHO-MEIHOPATHBHOTO KOMILJIEKCA TMPEIy-
CMaTpPUBAET pealln3alrio psja MOCIeA0BATEIbHO BHIOIHAEMBIX TEXHOJIOTHYE-
CKUX pBIOOBOTUECKUX M TEXHUYECKNX omnepanuid. Ha mepBoM sTamne pridoBomue-
CKOTO IMKJA MPEeAyCMaTpUBAETCS IMOJyY€HUE PENpOaYyKIIMOHHOTO MaTepuaa,
€ro OIUIOJIOTBOPEHUE, MOTYyUYEHHE U TOIpAlIMBAHUE JIMYMHOK B MHKYOAIMOHHO-
JUYUHOYHOM 00BeKTe pbioonuToMHuKa. [loapalieHHble TUYMHKN BBITYCKAIOTCS

U3 TUIMHOYHBIX 0aCCEHOB B MaJIbKOBBIN PHIOOBOJTHBIN OACCEHH.
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[TpoBeneHMIO 3aphIOICHNS MaTLKOBOTO OacceifHa MPEamecTBYeT ero 3a-
MOJIHEHUE BOJION M MpeIBaApPUTEIBHOE KYJIbTUBHUPOBAHUE B HEM «KHUBOTO» KOP-
Ma, MPUEMJIEMOT0 Ui YOTpeOIeHUs MOoApalieHHON TNYUHKOH. O0BeM «KUBO-
ro» KOpMa IMpenoiaraeTcsi co3/laBaTh W B TOCJEAYIOIIEM MOJJEPKUBAThH
Ha ypoBHE 25 % oOT o0mero o0beMa KOPMOBOIO palliOHa MEpPEeMEIIaeMbIX
B MaJIbKOBBIA OaccediH ruapoOHoHTOB. [Ipu 3TOM HCXOAST W3 YCIOBUS, YTO
75 % panuona OyaeT obecneyuBaThCsl Mojaydell B OacceH HMCKYCCTBEHHOTO
kopma. Pasmepsl (o o0beMy, Tiomaamn 1 riryOuHe) MaJIbKOBOro bacceitHa npu-
HUMAIOTCS C YY€TOM HOPM MOCAJIKU, MPUPOAHO-KIMMATHUYECKUX YCIOBHUM pPbIOO-
BOJUYECKOW 30HBI, BO3MOKHOCTHU PETYJIHPOBAHUS COCTOSIHUSI BOIHOM CpEIbI
C OIpPECIICHHBIM JUANa30HOM TUJIPOPUIUYECKUX U THIPOXUMUUYECKHUX MOKa3a-
Tenel (1Mo TemMmnepaTrype, CoaepKaHuI0 KUCIopoaa u ap.). B MmaibkoBoM Oacceit-
HE pealu3yeTcs MEePBBIM ATall aJanTUPOBAHUS PHIO K BOZMOXHBIM U3MEHEHUSIM
YCJIOBUH Cpejibl — KOJIEOAHUSIM XapaKTepU3YyIoIuX ee (PU3NIECKUX, XUMUUECKUX
Y MUKPOOHMOJIOTMUECKUX MOKa3aTenaell. YpoBeHb JOMYCTUMBIX KOoeOaHui ToKa-
3aTesiel KOMIUIEKCa BOJIHOM Cpellbl HE JOJKEH MpeBbIaTh 25 % J0myCTUMBIX
OTKJIOHEHUHM OT ONTUMYyMa U JOMYCTUMBIX MIPEACNIOB AUana3oHa UX U3MECHECHUSI.
VYKkazaHHbIE YCIOBHS PETYJIUPOBAHUS COCTOSIHUS CPEAbl JOJKHBI 00€CTIeUBAThH
BO3MOYKHOCTH JIJIsl pOCTa M Pa3BUTHS Mallbka U MPU ITOM JJIsl TPUOOPETECHHUS
pbl0aMU HaBBIKOB aJAlITUPOBAHMS UX JKU3HEICSITEIHLHOCTH M >KH3HEoOecmeue-
HUS B U3MEHSIOIINUXCS YCIOBUSIX. AANITUPOBAHHUIO PHIO CITIOCOOCTBYIOT M yCIIO-
BUS MUTaHUA, GOPMUPYEMBbIE HATMYUEM MPUPOTHOTO U UCKYCCTBEHHOTO KOpMa
B cOOTHOIIEHUU 25 u 75 % OT HE0OXOIUMOTO pallioHa.

ITo 3aBepiieHNU MEPBOTO aAanTAllMOHHO-BBIPOCTHOTO 3Tamna BhIpAIIMBa-
HUSI Majibka B TMEpBOM (MajJbKOBOM) PBIOOBOJHOM OacceifHe, ornpeensieMoro
10 (PU3HOJIOTUIECKUM MMOKA3ATESAM KYIbTUBUPYEMBIX PBIO, OCYIIECTBISICTCS UX
nepeMeIleHre BO BTOPOM aJanTalluOHHO-BBIPOCTHOM OacceliH. Jlo mpoBeneHus
ornepanuii mo Mexx0acceHOBOMY MEPEMEIIEHUI0 MaJlbKa OCYILECTBIIAETCS MO/

rotoBka Oacceitna Ne 2 (pucyHok 1), )KH3HEHHOE MPOCTPAHCTBO KOTOPOTO Tpe-
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BBIIIAET TAKOBOE B MAJbKOBOM BOJI0O€ME (C y4E€TOM HOPM TOCAIKU MOJAPAIICH-
HOTO MajbKa, CO3JJaHUs B 3TOM OacceiiHe €CTECTBEHHONW KOPMOBOW 0a3bl U yC-
JoBUM Ju1s apantupoBanus pei0). [Ipu moaroroBke OacceiiHa mpemycMaTpUBa-
eTCsl 3aTlI0JTHEHHE €T0 BOJIOH U MPEABApUTENbHOE BRIPAIIIMBAHKUE KUBOTO KOPMA.

Brinyck pei0d M3 ManbKOBOTo OacceifHa OCYIIECTBISIETCS OTKPBITHEM pe-
T'YJIUPYIOIIKUX 3JIEMEHTOB /I BhITycka BoJbl. B mporiecce peanuzanuu ykazaH-
HOW Omnepalnuy MOAPAIICHHBIN MaJIeK 0 CUCTEME TPyOOIIPOBOIOB B BOJJHOM I10-
TOKE (C BOJHBIM [TIOTOKOM) IOCTYIIaeT BO BTOPOU phIOOBOHBIN OacceiiH. B atom
OacceliHe OCYIIECTBIISIETCS BTOPOM ATal BBIPAIIMBAHUS U aIlallTUPOBAHUS MaJlb-
ka. Cucrema peryiarpoBaHuUsl CPEJOBBIX YCIOBUN B 3TOM OacceliHe mpeaycMart-
puBaet yactuuHoe (Ha ypoBHE 50 % OT quamna3oHa BO3MOXKHBIX KOJIEOAHMIT) 13-
MeHEHHE (PU3UKO-XUMUYECKUX TMOKa3aTese BOIbI B €r0 aKBaTOPUAIHLHOM IPO-
cTpanctBe. [Ipu TakoM MoXo/e BhIpalMBaeMble THAPOOHOHTHI aJalTUPYIOTCS
K BO3MOXKHOMY THAPOPUINIECKOMY U THAPOXUMUIECKOMY PEXUMY CpelIbl 00U-
TaHus (0€3 CTPECCOBBIX MPOSBIECHUN W MPHU JOCTATOYHO OJAronpHUsTHBIX yCIO-
BUSIX JIJIS1 pOCTa U pa3BuTHs). B 3ToM ke OacceiiHe nmpeaycMaTpuBaeTCs aanTu-
poBaHue puI0 K pexxuMy nutanus npu 50% obOecrnieueHUU palloHa UCKYCCTBEH-
HBIM KOopMOM U 50% obecrieueHrnr caMOCTOATENFHO JOOBIBAEMbIM PhIOAMH KU-
BBIM KOPMOM (300- ¥ (UTOTUTAHKTOHOM). [[11s1 0oOecrieuennss He0OX0UMBIX 00b-
€MOB KMBOI0 KOpMa MpeaycMaTpUBaeTCs CO3JaHUE YCIOBHM IJis €ro BOCHOJI-
HEHUsS B caMoM OacceilHe U mojaya «BOJOKOPMHOW CMECH» M3 MEePBOro pbIOO-
BOJIHOTO OacceliHa, Te MpeayCcMaTpUBAETCs €ro KyJIbTUBHPOBAHHE.

[To noctmxeHnn (HU3HOTOTHUECKHU-OTPECICHHOTO YPOBHS Pa3BUTHS
Majbka BO BTOPOM DPBIOOBOJIHOM OacceliHe KyJIbTHBUPYEMBIE OCOOM Tepeme-
HIAOTCSI B TPETUH aanTallMOHHO-BBIPOCTHON BOJOEM. AKBAaTOpHUAIbHOE IMPO-
CTPaHCTBO TPEThEro OacceiiHa MPEBBIIIAET TAKOBOE BO BTOPOM, MCXOS U3 CO-
OJIFOJICHHUSI HOPM TOCAJKU U CO3JaHUsl YCIOBUU ISl aJaiTUPOBAHUS, poCcTa U
pa3zButus pui0. [Ipu 3TOM cpenoBbie yCIIOBUS M YCIOBUS NMUTAHUS B 3TOM Oac-

ceitHe Ha 75 % mpuONKEHBI K YCIOBHUSM 3apbioyiieMoro oowrekra. Heobxomu-
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Masi KOpPPEKIUs (PU3UKO-XUMUYECKUX TOKa3aTeNe Cpeapl OCYIIEeCTBISETCS
CpEICTBaMH €€ peryaupoBaHus (Mmogadeil MpOTOYHBIX PACXOJ0B BOJBI, a3pHUPO-
BaHHWEM aKBaTOPHAIBHOTO MPOCTPAHCTBA, HMCIIOJIB30BAHMEM XUMHUYECKUX TIpe-
napaToB U JPYTHX CPElICTB). YPOBeHb (00BEM, COCTaB M KAYECTBO) MPHUPOIHOTO
KopMa B OacceifHe o0ecTieunBaeTcs 3a CYeT CaMOBOCCTAHOBJICHHS M TIOJIAYH €r0
U3 TIEPBOTO U BTOPOTO 0ACCEHHOB, I/I€ OCYIIECTBIIACTCS €r0 KyJIbTHBUPOBAHHE.

OTmeTHM, 4TO B 3aBUCHMOCTH OT MOJIHOCHCTEMHOCTH KOMIUIEKCA TPETHIA
PBIOOBOJIHBIN OacceH MOXKET ObITh 3aBEPILAIOIIMM BOJIOEMOM B IMPOLIECCE BbI-
paluBaHus aJTaNTHPOBAHHBIX CETOJETOK TPABOSIHBIX PHIO, MOATOTOBICHHBIX
K BBIITYCKY B aKKJIMMaTU3alIMOHHBIN BOJIOEM-CITyTHUK. B 3aBUCHMOCTH OT mpu-
POJIHBIX, XO35IUCTBEHHO-9KOHOMHYECKUX U (MJIM) OMOJOTUYECKUX COOOpaKeHUM
B CUCTEME PHIOOMTMTOMHHUKA MOXKET MPEAYCMaTPUBATHCS YCTPOMUCTBO 3UMOBAIIb-
HOTO TIpyJa, 00ECIEeYnBaIOIIETO MEPE3UMOBKY CETOJIETOK M MX BbIpAlllMBaHHE
B COOTBETCTBYIOIIIMX CPEAOBBIX YCIOBHSX 10 CTaAd TOJOBHKOB (B TPYyIy-
CIIyTHHKE).

Bripaniennsie B ppIOOMTUTOMHUKE CETOJIETKUA UITH TOJOBUKU BBITYCKAIOTCS
B BOJOEM-CIYTHUK WJIA COOTBETCTBYIOUIMM 0Opa3oM OOYCTPOEHHBII y4acTOK
(3ay1MB) BoOeMa TSI MX TIOJIHOTO aJaNTHPOBAHUS K CPEIOBBIM YCIOBUSM JKU3-
HEESITENFHOCTH B 3aphIOJIIEMOM BOJAOXpaHWIHIIE. BomoemM-CiyTHUK ycTpanBa-
€TCSl B 3QJIUBE BOJI0OEMA, OTTOPOKEHHOM CETUATHIMH 3arpa)JACHUSIMHU OT €r0 OC-
HOBHOW akBaTtopuu. B mporiecce moAroTOBKH 3aj1MBa K MOCTYIICHUIO (TIepeme-
IIEHHIO) B HETO PHIOOIIOCAIOYHOTO MaTepuala (CerojeToK Wih TOJOBUKOB) Tpa-
BOSITHBIX PBIO MPOM3BOIUTCS OTJIOB XHUITHBIX PBIO M €ro oTropakuBanue. B 3a-
BHCHUMOCTH OT YCIIOBUI 00OBEKTa BO3MOXEH CAMOCTOATEIBHBINA 3aX0]] W TPHU-
HYJUTENbHOE (CO CTEKAIOIIMM BOJAHBIM TIOTOKOM) MEpeMeIeHue pbid U3 pbIoo-
MUTOMHUKAa B BOJOEM-CHYTHUK. Ha sTame akkimMaTu3aiuy WHTPOIYIICHTOB
peyCMaTPUBACTCS IPOBEJCHIE COOTBETCTBYIONIUX MEPOTIPUATHI aKKIUMATH-
3aIIMOHHOTO XapakTepa: MepUuoJnYecKoe (dMU30JUYEecKoe) MoJAKapMIIMBaHUE,

3amuTa OT uXTHodaros, HabMOIEHHE 32 cOCTOsiHMEM BceneHieB. [lo 3aBep-
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IMICHUHA aKKJIUMATH3alMOHHOTO TEPHOJila CHUMAETCS OTrpakJCHUE 3ajuBa U
CO3/JIal0TCSl YCJIOBUS 11 CBOOOJHOTO TMEpeMelIeHUs pbl0 B aKBaTOPUIO BOJO-
XpaHuIUIIa.

Peanuzanus npeasiaraeMoil TEXHOJOTMU 00ECIEYMBAETCS B COOTBETCTBUU
C PBHIOOBOTYECKUMHU MOTPEOHOCTSIMH (PYHKIMOHHUPOBAHHUEM CHCTEM BOJHOTO
MUTaHUs, YCTPOMCTB pEryJIMpPOBaHUS CPEAOBBIX YCIOBHH, 00OpYyIOBaHUS
JUTSl IPUTOTOBJICHUS U BBIJIaYU MCKYCCTBEHHOT'O KOPMa, CHCTEM BBIITYCKa BO/IbI
U PBIOBI U TTEpEMENIEHUS €€ B Mpejesiax PhIOONMUTOMHUKA U KOMIUIEKCA B IIEJIOM,
CPEIICTB KOHTPOJS 3a COCTOSHUEM Cpelabl M (DU3UOJOTHUYECKUM COCTOSTHHEM
KyJTbTUBUPYEMBIX PHIO U IPYTUX CPEACTB WHKCHEPHO-TEXHUYIECKOTO obecrede-
HUS (PYHKITMOHUPOBAHUS MPUBOJOXPAHUIUIIIHOTO PHIOOBOAHO-MEINOPATUBHOTO
KOMILJIEKCA.

BuiBOABI

1 TIpennoxkeHO KOMITOHOBOYHO-KOHCTPYKTHBHOE PEIICHHE MPHBOJIOXPa-
HUJIMIIIHOTO PHIOOBOIHO-MEIMOPATUBHOTO KOMIUIEKCA, 00€CIIeUYHNBAIOIIETO KO-
JIOTUYECKOE O37I0pOBJICHNE (PUTO3ArpsS3HEHHBIX BOJIOEMOB BCEIICHUEM B HUX
¢dbuTodaros (paCTUTEIBHOSAIHBIX BUIOB PHIO).

2 TlpenyoxkeHa TeXHONOTHS (DYHKITMOHUPOBAHUS BXOJAIICTO B COCTAB PhI-
OOBOTHO-METMOPATUBHOTO KOMITIEKCA PHIOOITMTOMHHKA, OOECTICUMBAIOIICTO BhI-
palMBaHUe aTaNTHPOBAHHOTO K YCIIOBHSIM 3apBIOISIEMOTO BOJOXPAHWIUIIA PhI-
001oCca0YHOr0 MaTepuaa (CEroJIeTOK W TOA0BUKOB TPABOSTHBIX BHJIOB PBIO).

3 [IpemIoKEHHBI KOMIUIEKC W TEXHOJIOTHS €T0 (DYHKIIMOHUPOBAHUS I10-
3BOJISTIOT 00ECIIEYUTh OYMCTKY BOJIOXPAHUIIUII OT H30BITOYHOW PACTUTEIHLHOCTH
(MX 2KOJIOTMYECKOE O3J0pPOBJICHHE) M TOJIy4aTh B HUX PHIOOBOIYECKYIO TPO-

JYKIUIO.
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