Sy BOJHLIE BUOPECYPCHI H HX BOCIIPOU3BOACTBO

METOJABI NOATOTOBKMH
MOJIOAU KAMBAJIBI KAJKAH
K BBINNYCKY B NPUBPEXHBIE
AKBATOPHUHW YEPHOTO MOPS

HIHHIKHHA T.B. — unxcenep, EJIBHHKOB JI.B. — sedy-
wud unmenep, XAHAHYEHKO A.H. — xand. 6uoa. nayx,
cm. nayan. compyouuk, FTHPAIOCOB B.E. - kand. buoa.
Hayk, cm. Rayun. compydnux, KOBHPIIHHA T.5. — sedy-
wuld unxcenep, BEJNOHBAHEHKO T.I'. — sedywui unxe-
Hep, omdea uxmuonrozuu Hucmumyma 6uocaozuu 1ONCHBLX
mopeid HAH ¥Yxpaunwet (2. Cesacmonoas)

Ha ocHoBaHMHN KCNepHMeHTANBHRIX HCCISNO0-
BaHMil GHOJOrHYECKHX M NOBeJeHYeCKHX OCO-
OeHHOCTEH MCKYCCTBeHHO BBIPALEHHONH MeTa-
MopdHINPOBAHHON MoJoan KamOannl KaJkaH
paspafoTadkl MeTOOR e¢ NMOITOTOBKH K ecTe-
CTEEHHEIM YCIOBHAM o0OMTAHHA Nepe] BHIyC-
KOM B npHOpemRHbIe BOALI ¢ LEeNBI IMOBBILIE-
HHA 3anacoB KamO0ANEl B YePHOMOPCKHX aKBa-
TOpHAX YKpaMHBL.

AMBAAA kaakaH Fsella maxima maeolica -

0aMH M3 Hawboaee LeHHBLIX BUACE puil Yep-
HOMO MOPA. 3anackl 3TOro TPASWUUMOHHOrO obbek-
Ta NPOMLICAZ B HACTOALLES BPEMA HaX04ATCA B gen-
PECCHMBHOM COCTORHWM, Yemy cnocobcTeoBaA pag
aKTopoB: NepencE B TEYEHWE ASCATHMASTHMRA, aHT-
ponoreHHoe 3arpAsHeHwe cpeaw ofuTanua, obeg-
HEHWE KOPMOBOR Ga3sl AMMMHOK KAAKaHa B Pe3yAb-
TaTe BuefaHWA KOPMOBOrO 300NAaHKTOHa rpebHe-
BMKOM-BCENEHLEM M HEBO3IMOKHOCTE GBICTPOro BOC-
CTaHOBAEHWS MPOMBLICAOBOro 3anaca no NpUYuHe
MEOASHHOrO NOADBOrD Co3pesadna ocoben. OaHKM
W3 cnocoBoB BOCCTAHOBAEHMA YMCAEHHOCTH KaAka-
Ha MOXET CTaTb 8ro WCKYCCTBEHHOE pa3BefeHue.
HU3KYI0 BLIXWMBAEMOCTE KAAKAHa Ha PaHHWX CTaaM-
AX OHTOMEHE3a B @CTECTBEHHLIX YCAOBMAX MOXHO
NpeoaoAeTh 3a CYET CTPOroro KOHTPoAA abuoTHYec-
KMX 1 GroTUYeCKMX GaKTopPOoB NPK KyALTHBMPOBaHWK.
MeTamopdranposaHHan XMIHECTOMKAA MOADLE MO-
*eT ObiTh MCMNOALIOBAHA JAR OaALHERWEero Boipa-
WHBaHMA 00 TOBApHLIX pasmepos. PaszpaboTaHHan

B MIHCTUTYTe GHoAorim ioxHeIX Mopei (MHBIOM, Ce-
BACTOMNOAL) TEXHOAOTMA NO3BOARET BLIPACTUTE Kam-
fany TOBApHOR MacCel B TEYEHWE 2-X ABT C BLICOKOM
3¢PeKTUBHOCTLIO pOCTa NPKX HU3KOM KOPMOBOM KO-
agpulmenTe [1). Ho ToBapHoe BLipalMBaHKME Kan-
KaHa, KaKk \ apyrvx kambanoobpasHelx, - TeXHUYec-
KW eMKWIA Npouece, Tpebyowmi Goaswmnx GuHaHco-
BblX MHBECTULIMA, W NO3TOMY NOKA B YKpawuHe He pe-
AAM3A0BAHD, HECMOTPR Ha NepPCnekTHBHOCTL akea-
KyAbTYpsl KamBanoo6pasHbix, AOKA3aHHYI Ha Npu-
Mepe eBponelckmx cTpaH. bonee peansHeim B Yk-
pavHe NPpeacTasAfeTcs NyTe NoBsIWeHWMA pulbHOR
NPOAYKUMK 33 CHeT 3apbiBAeHMA BCTECTEEHHLIX
MECT oBMTaHWA KaakaHa WCKYCCTBEHHO BblpalleH-
HbIMW ManbKkami, NoapawmsaHe Moroaw Kambans
KarkaH B NpuOpexHbIX 38KPLITLIX aKBaTOPWAX He
TOABKD MEHEe JaTpaTHo, HO 1 npueeneT K Gonee
Ka4yeCcTBEHHOMY eCTecTBEHHOMY GMOXMMUYECKOMY
COCTaBY KankaHa, C eCTECTEEHHbIM COCTABOM MWK-
podaopbl BE3 MCNOAL3OBAHWA Oe3NHPULMPYIoWMX
XMMMKATOB U aHTUOMOTUKOB, NPUMEHEHWE KOTOPLIX
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HEM3BEKHO NPY MHTEHCHMBHOM BhIPaWKMBAHKMK [2]. K-
BOM exeroaHo NpoM3BoaMT BRINYCK NAPTA SKChe-
PUMEHTAALHO BbIPAWEHHON NPaBMALHO MeTamopgn-
3VPOBAHHOM MOADOMW KaAkaHa B Bo3pacte 3 — 4 me-
cAues B npuBpexHeie akeaTopun CeBacTonoAs.

Brinyck manekop kambaroobpasHex peib 8 npy-
GpexHble aksaTopu moxeT ObiTe o4eHb addexTre-
HbIM AR NOBLIWLEHMA YWMCAEHHOCTH ADKaALHBLIX Mo-
NYAALWIA, TaK KaK OHW XapakTepu3yloTcs OTHOCH-
TeARHO oCeasslM oBpas3omM XM3HW, YTO NogTeepkae-
HO PE3YALTATAMKM MEYEHMA MOADOW, COMASCHO KO-
TOpEIM, B DOABWMHCTEE CAY4YAEB, PAROHE! BEINYCKA
puib 1 BTOPHHHOM KX NOWMKK coBnaganm [3]. Sxkcne-
PUMEHTaALHLIE BHINYCKKM Kambaaw Tiopbo, Ganako-
poAcTEEHHOrO KaMmbBaae KaakaH Bnoa, B npuipex-
Hele Boael JadHuy NoKaszasn NepenexkTUBHOCTE 3To-
ro HanpaeaeHwsA. Moaoas, BulpaueHHan B MCKYCCT-
BEHHLIX YCADBMAX M BLINYWEHHAR B NPMOPEXHYIO 30HY
npoavea KaTtTerar, B TEYEHWE NoOCABOYIOWMWY OBYX
AT HABMOOEHMA XapaKTepU3oBarack BblICOKMMMK
NoKasaTeAsM BbIXMBASMOCTHM M CKOPOCTHM pocTa
CPABHMMBLIMK C TAKOBLIMW Y AMKMX OQHOBO3PACTHBLIX
ocofen [3]. HanpoTve, BeKWBAEMOCTE MAALKOB TIOD-
60, BRINYWEHHRYX B NpubpexHee oA MecnaHuM,
Buina o4eHs HM3KOA [4], B CBA3KM C OTCYTCTBMEM MX
npeaBapuTeALHOM aganTauvi K eCTEeCTBEHHBIM yC-
AOBEMAM oBuTaHua,

nph CoBpEeMEHHBIX MHTEHCWMEBHLIX METOOAX BuIDa~
WWBAHWA MOoACOE KamBaaoobpasHelXx NWTAETCA
WHEPTHEIMI KOPMaMKW M COOABPRWTCR B NASCTHKOBEIX
GacceiHax, NO3TOMY HOPMB! PEaKLMKM ECTECTBEHHO-
ro NosefeHns ¥ Hee OTCYTCTEYIOT. K KavyecTBy Mo-
AQOW, NpeoHazHaYeHHoR oA 3apeIBAeHMA KM NacT-
BMwHOro BelpaWWeaHnd, OOAKHE NPedLRABARTLCA
MHBIe TpebosaHWA, 4eM K MOADOM, NpeaHa3HaveH-
HOW OAR TOBapHOND BbipallWBaHKA. nnMHMﬂ TOMG,
YTO BRINYCK MOADAM HeoGX0AMMO NPOMIABOOUTE B
HEe3arpAsHeHHsle NprbipeXHLIe aKBATOPKWK, OHA
NpeaapHuTeasLHD O0AKHZ ﬁblTb K2k MOMHD AyHWwe
a0anNTUpoBaHa K eCTecTBEHHBIM YCADBIAM, HT{}ﬁH c
MUHWMaNBHBIMWA NOTEPAMI NEPEHECTH CMEHY OKPY-
wawwen cpenkl. Jaf OOCTUKEHMA BEICOKOW BLIXMK-
BaeMOCTH B EeCTEeCcTBEHHORM cpefe WMCKYCCTBEHHO
BbIpalleHHOM MOAOAM KaAkaHa Heobxoaumo, YTobel
oHa obaanana Xopowo chopMHMPOBaHHEIM NWLLEBEIM
NoBEaSHKMEM 14 33WMTHLIMIA pPearkuMaMn; YMeAa MU=
MWKPMPOBaTE NOA OKPYXEIOWKWA MPYHT 1 adderTrs-
HD OXOTWUTLCA HA MWBble 00bekTel. AR 3acanHbix
XMILHWKOE, K KOTODbIM OTHOCUTCA KarkaH, Kamydasx-

HOE NOBEASHWE MOADOM (CTENEHb MUMWK- ;n?‘
pyK) OfpeassneT CcTeneHs 88 3alMTL OT >
BLIEOAHKMA W YCNEWHBIA Nepexon Ha nuTa-
HHME KUBLIMW KOPMOBLIMW O0beKTaMKW B BCTECTBEH-
HbiX ycaoBuax. Heobxoguma Takxe agantaums K
PUIMYECKUM YCADBMAM SCTECTBEHHOM Cpeakl, B TOM
HMCAE K FPYHTaMm W TemnepaType soawl. MoaTomy,
OAHOM W3 3a0a4 HaWWx MCcAROOoBaHMK B paMEax
Hay4eHWA BOCNPOMIBOAOCTEa KasKaHa Guina paspa-
GoTka 3dHeKTUBHLIX METOAOB NOArOTOBKM MCKYC-
CTEEHHO BbIpaWEHHOR MOADOM K BeINYCKY B 8CTe-
cTEeHHLIe MecTa obuTtanua. Jaa atoro Guis Npoee-
AeH pRO SKCNEPUMEHTOB W MCCABAOBAHE HEKOTO-
Pble IKOAOTO-PHMIMOADTMHECKME W NOBEAEHYECKW1E
peaxkumM KaAKaHa Npy ero agantauym K cmexe Guo-
THYECKKX (KOpM) M aBMoTriecKnx (FpyHT, TEMNEpa-
Typa) ¢aKkTopos cpeab.

B npouecce akcnepMMeHTaAbHLIX paboT no
a0anTauMK MOADOWM KaAKaHa K ecTeCTBEHHLIM yC-
AOBMAM Ccpeas obMTaHWA pelwasd chenyiollve 3a-
pa4n: 1) OUEHKa KarOpPHIRHOCTKM M YCBOREMOCTH He-
KOTOPLIX BWUAOE KOPMA KaK NPUMEHAEMbLIX NpW Mc-
KYCCTEBEHHOM BRIPAWWBAHMK PeIb, TAK W ABARIOWMNX-
CA ECTECTEEHHBIMW MOTEHUWAALHBIMM KODMOBLIMK
0GLEKTaMK OAR ONpeaeneHrn HanGonee ONTHMaAL-
HblX U3 HUX MNPW NOOFOTOBKE MOADOM K BLINYCKY B
NpupoaHyio cpeny obuTaHms; 2) OUEeHKa BAMAHWA
Necy4aHOro rpyHTa Ha MMMWUKRHID 1 NkWesoe Noge-
OEHWE UCKYCCTEEHHO BRIPaWeHHON MoADaKn Kamba-
Abl KAAKaH C UeAbio pa3paboTkm MeToaMKM anan-
TaukM MOACOW K eCTECTEBEHHOMY FpYHTY Nepen Bul-
nyckom B mope; 3) onpegeseHue Tepmonpedeped-
AymMa MonoaK Kambank! Kaskad MeToaoM Mcoheno-
BaHWA W3bMpaTeALHOCTH €10 TeMNepaTyp B Npens-
AX OMana3soHa, XapakTepHoro OAR NpubpexHbIX
BOJ, B AETHWRA Nepuoa.

MaTepuaasl M MeToAkl. Bece akcnepumeHTsl
MNPOBOOKMAM Ha MaAbKax Kambaskl Kaskad co cTad-
napTHoi aamHoR (SL) 3,5 - 5,0 cm soapacTom 2,5 -
3.5 mec., BeipawleHHelx B NnuTomHuke MHBIOM no
cOBCTBEHHOM OPUrMHAABHOM TEXHOAOTMW M3 AWMHK-
HOK, NOAYYEHHLIX OT «OQMKNXH NPOWM3BOONTEARIA.

1). AR OUEHKM KAAOPUAHOCT KOPMOB M KX yC-
BOAEMOCTH KaAKaHOM WCMOAL30OBaAM OAHOBO3pacT-
HbIX MaALKOB, pasfieneHHBIX Ha OAWHAKOBLIE rpyn-
Nkl (B ABYX NOBTOPHOCTAX) W NpeABapUTeALHO anarn-
TUPOBaHHLIX K OnpegessHHOMY Buay kopma (Taba.)
B Te4YeHWe Heqeal. .

¥_‘q

Todamiga

Kﬂpﬂﬂlut O0LEKTEL, MEAOALIOBANHLIC MH NPOBELEHHH IKCNEPHMEHTOE

Kopmos w e

006beKTHB

NPHMERACMBLIC B AKBAKYALTYPE

H3 ECTECTEEHHBIX MECT obuTanna

Apresiun Arfemia franciscana

I'asisiapi Ech r.fnggnmmnms olivii

Kanesap Nototodarus sloani (fhapii)

Konemoau Acartia torsa

Craspiia Trachurus in mediterraneus (gapia)

Hepene Mereis diversicolor

1-2/2007 PUEHE MOCMOOAPCTBO YKPATHM 3



MeTaHaynavi apTemMui noay4eHsl KMa
g KOHCEpBUPOBaHHBIX LMCT GSL (nponcxox-
neHwe Great Salt Lake, CILA), ctaHnapTHO
MCNOABIYEMBIY B SKBaKYARTYPE KambanoobpaaHeLix.,
WMHepTHoie Kopma (dapw Kasbmapa v cTaspuibl)
noabupanM, y4MThiBan CTeneHb MX NPeanoYTeHWA
MOACOBID KankaHa, MNpW eeibope XMBLIX KOPMOBBIX
obbexkToB, ofuTawmx 8 NpubpexHOR 30He MopA,
oTAasanM NpeanoYTeHme Hambonee AOCTYNHBIM (NO
BO3MOXHOCTH cOopa B HEeoOXOaMMOM KOAMYECTEE)
M3 HWX W COOTBETCTEYIOWMM CNEeKTpY NWUTaHWA MO-
AOAM KaAKaHa B eCTecTBeHHOR cpeae obuTaHua (co-
FABCHO AMTepaTypHeIM OadHeiM [5, 6]). Hepewnc wn
ramMmapuasl GbIAM OTAOBAEHB M3 ECTECTEEHHBIX
mecT ofuTannA. Bemay TpyAHOCTW OTADBa MEAKOD-
pasMepHoro Hepeuca B HeoBXOOMMOM KOAMMECTBE,
8ro KpynHbLIe 3K3IBMNARPL PA3pes’ant Ha OOCTYNHbE
OMA MAALKOB CEMMEHTEl OAMHOR 5 - 7 MM, Tammapun
KpyNHee 0aHHOMD pasmepa oTOeA A NpocenBaHnem
yepes cuTo. Konenon eslipawmeand No cobcTBEHHOR
OPMrMHAALHOA MEeTOoOMKE NOAMLIMKAMYHOR aabopa-
TOPHOW KYALTYPBIL

[Af OLEeHKW YCBOAEMOCTHM pa3HbIX KOPMOB On-
PEABAAAM MX KAAOPHMAHOCTE, 8 TAKXE KAaAOPHMIAHOCTL
heEKari, BolOBAEHHBIX NOCAE NEpeBapMBAHMA MaAb-
KaMK JaHHOrMD B1Uaa Kopma M cobpaHHuix B TeYeHWe
cyToK. KanopviHOCTE KOpMOB W dexaamiai onpene-
ASAM METOOOM MOKDPOrO CHUraHWa B moavdukaumm
AT, Ocranenwn [7]. Mpobe nosoaMAM OO0 NOCTOAH-
HOMO CYXOr0 BECa B CYWMALHOM WKady Npu Temne-
patype 65°C. Mocae BeICYWKWBaHKWA NpobLl pacTupa-
AW B GaphopoBOR CTYNKE M ASAGAM HABECKKM CYXOro
BEWECTEA HA MMKPOAHANMTMECKIX Becax BAP-200.
Bce onpenesgHWA A8AAM MUHUMYM B 3 NOBTOPHO-
cTax. Mepexon K equMHULLAM KAAOPWMAHOCTH OCYLLe-
CTBASIAM G MOMOLLBIO OKCHKANOpWMIAHOMS Koadduum-
eHTa pasHoro 4,0 kan/mr O, [8]. Karopuw paccym-
TEIBEAM Ha 1 MMAAMIPaMM CYXOro eBewectsa. Yceos-
EMOCTE ONPEASARAM MO NPOLEHTHOMY' OTHOLWEHKIO
PasHOCTH KaAOPWMAHOCTH KOPMa M KaAOpPHMAHOCTH
deEKaNIA K KarOpUAHOCTM Kopma.

2). Oaa oueHkk BanaHKMA cyBcTpaTa Ha noeege-
HWE MCKYCCTBEHHO BhIPAWEHHOR MOADOK, MankKOB,
COAEDAABIIMXCA N0 SKCMNEPpUMEHTa B CTaHAAPTHBIX
BuIpOCTHLIX GaccenHax Gea rpydTa, pasgeavaM Ha
OB ONMHaKOBLIX MY OAHY M3 HMX NOMEBCTHAK B
EMKOCTE C NpensapyTessHO BHECEHHLIM cybcTpa-
TOM, APYrYIO — B aHanor viHble yeaosuA 6ea cybeTpa-
Ta. B kavectee cyGeTpaTa MCNOAL3OBAAM KBAapLE-
BbIA Necok, ¢ paaMepom necurHoK 0,10 - 0,12 mm. B
TEYEHME HEOEeAW afanTaunK K HOBLIM YCACBMAM
MaALKOB oGeWX rpynn KopMHAKM NO CTaHO3pTHOR
npouenype raMMapuoaMi M MHEPTHLIM KOPMOM K
durKcHposanm XxapakTep ux noeeaeHwn. Mocae agan-
TaLMK K HOBLIM YCAOBMAM MaAbKam Gela NpeascxeH
HESHAKOMBIR UM KOPM - MaALKW aTtepuHul Afering
hepsetus. OTMe4ann CTAHOBAEBHWE MaCcKWUpPOBOYHO-

ro NoBEdEHWA KankaHa, XapaxTep OXOTk, peayis-
TaTUBHOCTE W CKOPOCTL aTtak B obewnx rpynnax. MNo-
BTOPHBIA 3KCNepUMeHT Gbla NpoBeneH Yepea Hene-
MO C BBEEHWEM OONOAHWTEALHOND HOBOMD BUAS KOP-
Ma, T.e. NOMMMO MarLKOB aTepWMHLI B SKCNEDHMEH-
TasbHbIE EMKOCTH DblAk NOMELLEHE MANSKI MOPCKOR
wrasl Syngnatus abaster. KOpMoBwie OpraHuaMe
(MarLKK aTepvHBl M Wrabl) ObinM 3apaHese BLIADBAR-
Hbl B MpMOPEXHOR 30HE M aOanTUPOBaHEl K HOBLIM
YCADBWAM, T.2. UX NoBefeHWe BbIAD AHAAOTMYHD BC-
TECTEEHHOMY (MaALKKM aTepHHL! AepXarvCh CTANKORA,
MaABKK pbibbl MFALI MBITAAMCE 3AMECKMPOBaTLERA).

3). Oan wayveHna TepmonpedepeHaoymMa Mank-
KOB KarKaHa, MX OAMTEeALHOS BpemMs afanTuposanm
K cyGCTpaTy v NepemeHHoOMy TemnepaTypHoMy pe-
HMMY © OManasoHoM aHauyeHwh ot 17° po 26°C. B
3KCNEpUMEHTE MaALKOB Nomewany B BaccerH oam-
HoA 230 cm ¢ neckom B KavyecTee cyGeTpara, B KO-
TOPOA OT ABBOTO A0 NPaBOro Kpas NoANepRMBaAM
TemnepaTypy soas oT 23° 0o 19°C (rpagnenHt - 4°C).
ManskOoB exeQHEBHO NepecaxMBann B OpYryw em-
KOCTb BO BpeMA 4YUCTKM GacceiHa, a 3aTem Beinyc-
Kaaw B pasHbix ywacTrax Gaccelna. PacnpeneneHue
MaAbLKOB B 30HaxX C pasHoi TemnepaTypoi dukcK-
poBaaM Ha NpoTAXEeHWMW BCErD CBETOBOMD OHA B Te-
yeHHe HeaeAun.

PeayasTathl. 1). SKCNEpUMEHTAALHLIE OaHHLIE
No KaropMAHOCTH NOTPebAEHHOrD MaAbKamn Kop-
Ma 1 COOTBETCTBYIOWMX emy dexkarn npeacTasne-
Hbl Ha PUC.1, pPE3YALTaTH NO YCBOAEMOCTH KOPMOB -
Ha puc. 2.

& Fucynox 1.
E KanopuiinocTs Kopsa
. 54 B Kanopnitnocrs dexannh
1
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Kamesiap Craspena  Apresms Honenogs  Hepewme  Dasmapyc
BHaL kophia
80 - Pucyvnox 1.

Kamasp Craspuma Aprodes Kodenoaw  Hepese  Dmauapye
B wopaa
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OueHka KOpMOB, NPpUMEHAEMBIX B akKsa-
KyAbType. MoayyeHHbe AaHHbIe O30T BO3MOX-
HOCTb OLEHWTE IKCNEPUMEHTAABHLIE BUALI KOPMA K
paccmoTpeTs NepenexkTuey M obAacTe MX AarbHeR-
Wero WenoAb3oBaHWA. MACO KasbMapa He TOAbKO
WmMmeeT Hanbonee BbICOKYHD KarOpWAHOCTL M3 BCEX
MCCABLOBAHHBLIX KOPMOB - 5,2 Kan/Mr, HO W BLICOKYIO
ycaosemocTe — 63,5%. Msco cTaspuib meHee Ka-
AOPMIAHO NO CPABHEHMIO C MACOM Kanbmapa - 3,7 kan/
Mr, HO €ro yCBOSEMOCTh [AOCTATOYHO BbICOKA —
60,2%. HecmoTpa Ha TO, YTO KAAOPWAHOCTE MeTa-
HAYMAMEE ApTEMUIA HE3HAYUTEALHO OTAMYAETCA OT
KaAOPWIAHOCTW MACA CTaBprasl — 3.4 kaa/mr, ycBos-
eMOCTE MX MOADOLID KAAKaHa cocTaBuAa 72,5%, T.e.
OKA3aAaCh CAMOM BEICOKOM M3 BCEX NPeaAoKeHHbIX
IKCMNEPUMEHTAALHBIX KOPMOB.

OueHKa KOpPMOB W3 ECTECTBEHHbIX YCAO-
BUA. CambiM KAAOPUAHEIM M3 NpearDKeHHBIX ecTe-
CTBEHHBIX KOPMOB ABASIETCA Hepeuc - 4,7 kanmr, Ho
CTEMNeHb ero YCBOREMOCTH HeBbicoKka — 52,3%, w10,
GeayCcAOBHO, CBR3AHO C TeM, 4TO MOKPOB Hepewca
COOSPMMT MHOMD XMTIHE, KOTOPRIA He YCBAWBAEBTCH
MaAbKaMK, W 30AbHOCTL HEPEWCa COCTABARET OKOAD
12% Ha cyxoe pewecTeo [9]. Hanboaee BeicOKan yc-
BOAEMOCTe Cpelid NpelidFeHHBIX eCTeCTEeHHBIX
KOPMOBLIX 00LEKTOB NoAy4eHa ana konenog — 58,8%,
HECMOTPA Ha nx Goaee HW3KYIO, YeM Y Hepewca, Ka-
AOPUAHOCTE — 3,9 Kaa/mr. Mo-enaumomy, Gosee Bel-
COKan YyCBOReMOCTe KONenod no CpaBHeHHo © He-
pencamn obycroereHa Goree HWM3KOA 30ALHOCTBIO
nepesix — 8 npeaesax 5 - 9% [10] .Caman HM3KanA
KaAOPMAHOCTL M3 TPEX eCTECTBEHHbLIX KOPMOB OKa-
3anack y rammapmup, - 2,8 kaa/mr, T.K. oHu obranaoT
MOWHBIM XMTHMHOBRIM NOKPOBOM, M MX 30ABHOCTE CO-
craeareT okoao 23,5% [N). YceosemocTs rammapy-
ca cocrasaset 50,1%, yem, no-smamumomy, 1 obbsc-
HRETCA HE3dHavYuTeAbHad CKOPOCTEe NPUMpPOCTa Madb-
KOB KamBanbl NP NUTAHWK MCKAIDYUMTEALHO 3THUM
Kopmom (cobeTe. gaHHbie). B ueaom, Goaee HM3KaR
YCBOAEMOCTE BCTECTEBEHHLIX KOPMOBLIX OBLEKTOR NO
CRaBHEHWIO C UCKYCCTEEHHEIMKW O0LACHASTCA HW3KoA
A0ALHOCTLID MOCASOHWX.

2). B xone 3KCNEPUMEHTOB NO BAMAHUIO BHECEH-
Horo cyGeTpaTa Ha noeeneHve Moaoam Habaonanm
3HAYMTEALHYIO PAsSHWLLY B XapaKTepe NoBedeHWA Mank-
KOB B NPWCYTCTBMM M OTCYTCTBMM NECYaHoro rpyHTa. B

OTCYTCTBMM MNECKA ManbKK NPOBOOMAW CBETOBOW OEHbL
' B YEPeAOBaHWM NA2BAHMA B ToALE BOAL W Npebuisa-
HWA Ha OHe EMKOCTH (NPUMEPHO B PABHOM COOTHOLWWE-
HUK BpeMEHK). WX nurMeHTaumns ocTasasack Hews-
MEHHOW B TEMEHWE BCErD IKCNepUMeHTa.

Mpw apanTaummu K NecyaHoMmy rpyHTy nepesie 2
- 3 4aca ManbKM NPOBOAMAM B TOAWLE BOASI, HE OMNyc-
Kasck Ha cyDBcTpar. 3aTem OHM HAaYMHAAKM ONYCKaTL-
CA Ha NeCcoK, He MaMeHAR okpacky. MNepesie nameHe-
HUA MUFMEHTALMK MaALKOB HAYMHAAW NPOUCXOAMTE
yepea 5 4 Nocae Havasa sKcnepumeHTa, a yepea 12 4

cTparta. MNepesie NONLITKW 3apLITLCA B FPYHT
¥y Maabxos Habauoganm Yepesa cyTKW apan-
Tauuu, NP 3TOM OHW AWML HEIHAYWTEALHO NOTPy-
¥aaM B NEcoK nepupepuyeckre 4acTu Teaa. Yepes
2 cyT. GOALWYIO YACTL BPEMEH MaALKK NPOBOAMAM,
HanNoAOBMHY 38pbIBWMCE B MPYHT. TOALKO 4Yepes He-
O8AKD MaAbKK KaAkaHa GbICTPO W pe3yALTATUBHO
3apbLIBAAMCH B NECOK LIEAMKOM, KaMydampys Teao Noa,
uBeT rpyHTa. MoaHan MAeHTUYHOCTE OTTEHKA Nkr-
MEHTALMK MaALKOB LBeTy cyBcTpata npou3aowaa
"-IEF-E.E e Heoear aganTacliiM.

Muuwesoe noseaeHWe (peakuMa Ha KOPM, Xapak-
TEP W PE3yAbTAaTHMBHOCTL aTakK) MaALKOB B MPUCYT-
CTEMM W OTCYTCTEBMM MPYHTa TakKe IHAYUTEALHD Da3-
AM4asocs. B OTCYTCTEMM NecCKa MaiALKK HE pearwpo-
BAAM Ha BHECEHWE HE3HAKOMOro KOpMa B TeYeHue
nepebix 15 MWH., 3aTeM NLITAMMCE aTaKkoBaTe. Mankb-
KW NpecAaefoBas wKepTey B TOAWES BOOLI, DEOKO
DI‘I‘;’CH&HEb Ha OHO. KoauqecTeo aTaK, 3aKaH4YnBea-
WKXCH NOWMKORA ¥epTewl, cocTaenad 75%. B Tede-
HWe 1 CyT. 3TOW rpynnol Masskos ObLIAD CbefeHo
okono 30 % BHECEHHLIX MaALKOE aTEpWH.

Manbku, cOOep¥aBlLMECcA B @MKOCTKH ¢ cyBoTpa-
TOM, pearvpoBasi Ha He3HaKOMBIA KOpM cpasy xe
nocae ero BHeceHus, U Ao 90% wx atak oka3swisa-
AMCH PE3YALTATHEHBIMI. B TeyeHue nepeoro 4yaca
3TOW rpynnoi KaskaHa Beino ceeneHo 70% BHeCEH-
HBIX ManbKOB aTepHH. No-BMAMMOMY, BRICOKARA CKO-
POCTL BLIENAHKMA KepTE YV a0aNTUPOBAHHLIX K FpyH-
TY MarsKOB CBR3aHAa C 3acafHWYECcKM XapakTepom
aTaK: OHW NOANALIBAIOT K MEPTBE, HE OTPLIBAACE OT
rpyHTa, aarem E'IFIDH:!BDAHT pPE3KME BERTHUEKAABHLIE
aTaKku, NOCAE Yero cpasy Me onycKalTea Ha AHO K
3apLIBAINTCA.

Mpw NOBTOPHOM BHECEHMMW YKE 3HAKOMBIX Maik-
KaMm KanKaHa MWBLIX KOPMOB (aTEepWHBI) B CMECKH C
HE3HAKOMBLIMK (MOPCKME WALl Takwe Habaoaasm
pPasnMyMA NWMILEBOrD NOBSAEHWA KaAKaHa B 3aBMcK-
MoCcTH OT cybBeTpara. B emkocTax Gea cyboTparta
MAAbLKM OXOTHUMAMCE CHa4Yasaa Ha MaAONOOBHMHHLIE
KepTebl — Wra, 100% rkoTopeix BuA0 ChbeneHD B TeYe-
HWE HEeCKOALKMX 4acoB. Ho mansku aTepwHel cpae-
HUTEALHO ABTKO YXOOWAKM OT NpecaefoBaHWA Heaa-
MECKWMPOBaHHOMD XMUWHKWEA, W1 'G|1]||'1'.‘:TF| CYTEM KX OC-
Tanock 46% OT BHECEHHOMD KoAM4ecTea. HanpoTue,
B NPUCYTCTBMK NECYAHOro rpyHTa 54% oT ofwero
KOAMYECTEE BHECEHHbIX ETE[JH:H Elsing CbE&0eHD Manb-
Kamu KankaHa yae yepes 10 MUH Nocae BHECEHMWA K
100% - B TeweHwe 12 wacoe. MNpakKTHU4ecKkK Henoa-
BUXHEIE, Mano3amMeTHLIE2 Ha rpyHTE, MaAbKKM MrA
ocTaance Ha 100% HeckeneHHBIMK,

3). MNocae NepeMelleHMA B eMKOCTE C FpaaneHT-
HBIMK TEMNEPATYPHLIMK YCADBMAMK MaAbKK Kamba-
Al 1- 2 Yyaca nepemellanics BO0AL OCK MpagMeHTa,
M 3aTem BeIBMpany, HE3aBMCHMO OT NpeaBapuTEAL-
HbIX TeMNepaTypHbIX a0anTauMmi, auanasoH MUHKM-

WX OKpacka yxe NpubAMKasacs K LIBETY Cyb- 'E
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ManbHLIX (OAR OAHHOMO 3KCNEpPUMEHTA)
# aHavyeHuR TemnepaTtypu - 19 - 21°C. MNMpwu
HEOOHOKPATHOM NPUHY AMTEALHOM Nepeme-
WEHWM MAALKOB B 30HY C BLICOKMMM 3HA4YeHWUAMMK
Temnepatypel (21 - 23°C) OHW HEW3MEeHHO BO3Bpa-
Was1ce B 30HY ¢ Gonee XOADOHOR BOLOA.

O6cyxneHue

PeayasLTaTel 3KCNEPMMEHTOR NOKA3aAW, 4TO Nog-
FOTOBKA MaAbKOB K BLINYCKY B MOPE AOAKHA BKAK-
4aThb KaK yeuaeHHoe COaNaHCUPOBAHHOE NUTaHKe OAA
YCKOpEeHWS POCTA, HAPALWMBAHWA MBIWEYHOR TKaHW
W NOBIWEHWA MMMYHWTETa KaAKkaHa, Tak v BelpaboT-
Ky NoBedeHYecKMX PEaKLIMIA MOADAW Ha BCTECTBEH-
Hile CyBCTPaTE M @CTECTEEHHLIE OOLeKThl MUTaAHKWA.
M3 WwWpoKoro cnekTpa npeaaaraemblx MOAGAW
WHEPTHBIX KOPMOB, BLICOKaA CTENaHE: NPeanoYTeHns
GLina OTMEYEHA MO OTHOWEHWIO K dapwy KasbMmapa
W cTaeprabl. MACO KarbMapa COOepXnT ABrKD yCBa-
neaemsin Geack, HeoBXoauMEIR OAR POCTE MOADLW.
0aHaKo, Q4esnaHo, YTO NPW MacCOBOM BbIpalWMBa-
HIWM KamBaabl, KaanbMap He MoxeT GbiTb peKoMeH-
[OBaH B KA4YeCTBE OAHOMo M3 OCHOBHbLIX BWAOE KOpP-
Ma MO NpUYMHE Bro BLICOKOR CTOMMOCTM, HO MOXET
MCNOAL30BATLCA KaK Kopmobas nofaeka B Hawbo-
AB€ OTBETCTBEHHLIF NepWoa OHTOreHesa — Nepuoa
meTamopdoaa,

MpWM MCKYCCTBEHHOM BLIPAWWMBAHWK KaakaHa
METAHAYNAMKM apTEMMA PEKOMEHAYETCA NPUMEHATE
B KadYecTee kopma obbi4HO TOALKO B NEPBOA MOAD-
BMHE Nepuoaa meTamopdoaa. Tem He MeHee, WX,
KaK XOpolWo YCEAWMBAEMBIA KOPM, MOXHO NoBaBAaTL
B paUMOH MaALKOB Nepejn BbIMNYCKOM, HAckLas
npensapuTeALHO BUTaMWHaAMKM 1 NpoGMoTHKamK,
HeobXooMMBIMK QAR NOBLIWEHMA MMMYHMTETE W po-
CTa MansLKOB, 4TO Goaee 3aTPYAHWTEABHO NPW NpM-
MEHEHWI MHEDTHbLIX KOPMOB.

--'.:bl

CpE,EI.H BCTECTEEHHBIX KOPMOBLIX ofbLeKToB, K
KOTODLIM HY#HD 20aNTUPOBEATE MOADOL KaAkaHa

nepeq BuINYCKOM, HEPEWC RBARETCA HE TOALKO Og-
HUM M3 AOMHHEHTHBEIX BMO0B KOPME MOADAW KaAKa-
Ha [B], HO K MCTOMHMKOM aKTHUBHO YYacTBYKIWWX B
ofmeHe BewecTs npoeuTaMuHa D n xonecTepuHa, a
TAKKE HEKOTOPLIX MUKDOIASMEHTOB, B YacTHOCTK Fe,
Al Ti, Li, Ni. [9], HeobxooMmMelx OAR NDABWMALBHOMG
pocTa W passuTui, BeepeHve HepeWca B pauwoH
ManeKOB LieaecoobpasHo Takxe OAR NpeaBapuTens-
HOWM afanTaumm K ecTecTBeHHbLIM KOpMOoBbiM 00bek-
Tam, Nepen BLINYCKOM B MOPEe, TaK KaK MaALKK Npu-
BLIKAIOT K TMNWYHEIM ABMXEHWAM KepTBLI, y4aTCcA ee
pacnosHaeaTbk W BLipabaTuiBalT ONpeaeAeHHYID
TaAKTHKY OXOTHL

Haynauycamm Konenon AM4MHKM KaakaHa nura-
HOTCA YHE HA HAYAALHBIX CTAAWAX CBOErO Pa3BUTHA,
nepexoas Ha NUTaHWe KonenoguTamwu B Hadane
meTamopdo3aa. MNpucyTcTeme KoNenog B8 paunoHe
MOACOM MOAOKMTEABHO BAMSET Ha GOopMUpoBaHME
NPABUABHOR NMrMEHTALMK 1 creaeTa [12). HecmoT-
PA Ha TO, 4TO NO MEpEe PoCTa MOADAL KankaHa ne-
pexoouT Ha Goree KpYNHLIE KOPMOBbIE OOLEeKThI, B
KEAYOAKAX CEroneTKOB, OTAOBAEHHLIX B @cTecTEeH-
HOW cpene obwTanwA, aamHon B — 7 cm, BCe ewe
ob6HapysuealoT konenod. [6]. Moatomy, Npw anan-
TALMK MOAOLM K BLINYCKY B MODE, BAKHO BEOAWTL B
€€ pauUWoH 3TOT BWI XMBOro KOpMa.

BeegeHHe OrpaHMYeHHOND KOAMYECTES ramMma-
PO B PALMOH NOOroTaBAMBAEMOR K BEINYCKY B MOpe
MOADAM KarKaHa Takwe HeoOXo4nMo, HECMOTPA Ha
HHM3KKE 3HAYEHWA KANOPWAHOCTA W YCBOREMOCTH. B
MEAKOBOAHOA NpuOpexHOA 30He, Kyaa 4acTo noa-
HOAWT MOADOL KaAKkaHa OAR NUTaHWA, B pa3iaraw-
WKMXCA oCcTaTkax MakpoduTos NpeobranalnT ramma-
PUOL, KM OAR WX YCNEWHOA NOMMKKM Masbkan Heob-
XOOMM ONpeaeAeHHBIR HaBLIK.

HecmoTps Ha TO, YTO MansKKM B NMpouecce nep-
BbIX MECALEB WCKYCCTBEHHOMO BbIPAWMWBAHWA OAW-
TeAbHOE BpeMsa coaepxamick Bes cybertpara, mMo-
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TUBALMA K 3aPLIBaHMID W MACKWPOBKE COXpaHneTcs,
4TO FOBOPHT 06 MHCTHUHKTHMBHBLIX MEXaHW3MaX Tako-
ro NOBEAEHWA, XOTS OAR YCMEWHOro MCNoAL30BAHWA
BCEX afanTauMoHHLIX BO3MOXHOCTeR Heobxommum
HaBbIK, NpHOBpeTaeMLIA B TEYEHWEe ONpeneASHHO-
ro spemeHn. B Hawem sKcnepyMMeHTe aTaku Kanka-
Ha Beian Goage pE3YALTATUEHE NPY NOBTOPHOM BHE-
CEHWW aTEPWHBI, TAK KaK NpoMacWwAa afanTauMs K
KopmoBoMy 0ObLexTy. Y ManLKOB Kaskada, ananTtu-
pOBaHHbIX K CyGCTpaTy, 4acToTa, CKOPOCTL U PE3YAL-
TATWBHOCTL aTak Ha aKTUBHYIO KEpTBY 3HaYUTEAL-
HO Bbile, YeM ¥ MaAbKOB, COAEDMAUIMXCGA B BMKOC-
TAx Ge3 cybeTpaTa. MNpeasapuTessHan ananTauns
K cybCcTpaTy pa3sMBaeT ¥ MaAbKOB CNocoBHOCTL
BLICTpO W 3ddeKTUBHO NPATATLCS B MArKoM cyGeTpa-
Te, CHUXAEA CTPECCOBYIO HAarpyaKy 1 MacKupys Ux oT
NOTEHUWaABHOrO XMULHWMKA 1 MOTEHUWaALHON KepT-
Bbi, AOMOAHUTEALHO MOTHBMPYET KX K Boree aKTHe-
HOMY 06pasy ¥M3HW U CTUMYAMPYET MHCTUHKTEI, TW-
MAYHBIE QAR 38CAOHOM0 XHMUHWKA.

Mcxons M3 Nnoay4eHHBIX HaMK OaHHbIX, MCKYCCT-
BEHHO BbLIPAWEHHYID NOAHOCTL METaMopdranpo-
BAHHYIO MOADOL KaskaHa (B eoapacTe 3 — 3,5 Mec.)
OAS OOCTHMXEHWA BLICOKOR BLIMWBAEMOCTH B MOpE,
nepen BeiNyCKoM HeoBxoaUMMO afanTUpPoBaTe K ec-
TECTBEHHbIM YCACBWAM Cpefbl B 3aBMCHMMOCTH OT
xapaktepucTik Guotona. AR 3TOro HyHO Nposo-
O|Te NpeBapuTesLHOE MayYeHne abuoTudecKnx
(TemnepaTtypa, rpyHT, Te4eHa) M G1UoTHYeCcKKX (Kop-
moBan faza, HaAM4Me XWULHWMKOB) XapakTepuCTHK
pafoHa BLINYCKa MOADAM KaakaHa, MenaTeabHo,
yTOoDW TEMMEepaTypa BOALI B 30HE BLINYCKA He npe-
Bellwana 21° C, NpeanoyTUTEALHO HAAMYKME MAKNX
Nec4aHbX MAM MAMCTO-NECHaHLIX FPYHTOB, K CTPYK-
TYPE M LBETY KOTOPLIX MaALKK AOAKHLI BuITe Npea-
BaRPMTEALHO 30aNTWROBaHE! AAR NPWOGPETEHWA MMM
NOKPOBMTEALCTBEHHOA OKPACKW M YMEHWA NOAHOC-
ThIO YKPLIBATLCA B FPYHT, NPUBpEXHLIE TEYEHWA He
OONKHBE! BbiTh HACTOALKO CHMAbHBIMK, YTODLI BLIHO-
CHTb MaALKOB 33 NMpefess onTUMassHoro Guotona.
MNepen NOAroTOBKOM MaALKOB K BEIMYCKY XeAaTeAb-
HO NPOBOAMTE MCCAEA0BAHUE NOTEHLUMWAALHOM KOp-
MOBOR Gasel, 8 UMEHHO HaAWYWRA B 30HE BLINYCKa
OpPraHMaMoB W3 CNeKTpa NUTaHWA KaAKaHa, Hanpu-
MEp, MAABKOR NeAarvyeckny pell, Hepewca v ram-
mapug. Agantauma ManbKoB KaskaHa K abuoTuyec-
KMM M GUOTHYECKMM XapaKTepucTuKkam cpeabl obu-
TaHWA, OCOOEHHO K MPYHTY W NOTeHUMaALHEIM KOp-
MOBLIM OBLEKTaM, AOMUHUPYIOWKMM B HAMEYEHHOM
panoHe BeINYCKa, A0AXHA NPOBOAMTLCH HE MeHee 2
- 3 HeaeAb 00 Buinycka. B MOMEeHT BeIMycKa OHW O0A-
*Hbl 06A808TE XOPOWO CHOPMUPOBAHHEIM MALLEBLIM
nosegeHUeM 1 3alMTHLIMK PEAKLIMAMK: YMETE MK-
MWUKPWPOBATE MO0 KOHKRETHRIA rpyHT U 3ddekTus-
HO OXOTUTLCA Ha XKWBLle O0LEKThI, XapaKTepHble AAA
hanHoro Buotona. MmeHHo kamydasxHoe nosene-
HHE (CTeneHs MUMWUKDKMIM) MOADLM KAAKAHE KaK T-
MUYHOro 3acagHoro XuuwHWka Byner onpenessTs

CTENeHs 88 3a1NTe OT BeleaHHA 1 yenew- |

HbIA NEPEX00 Ha MMTAEHWE KWBLIMW KOPMO- ﬁ
BbiMKW OCLEKTAMM B BCTECTBEHHLIX YCADBI- -
ax. Aas oueHk agGeKTUBHOCT 3apLibareHMA axkea-
TOPHA BLIPAWEHHON MOACOLID HEOBXOAMMO METUTE
ee MeTOO0M NPMAKMIHEHHORN OKPACKK OTOAMMTOR Ne-
Pen BuINYyCKOM M NPOBOAMTE MOHWTOPMHI BEIXMBAE-
MOCTW, CKOPOCTH POCTA, YNMTAHHOCTH, FPYNN Cero-
AMETKOB KaAKaHa B TEYEHWE NOCAENYIOWMX 2 Mecs-
LUEB 1 NOA0BUKOE B NOCAEOYIOWMEA BECEHHE-NETHMA
Neprog, B 30Hax BLINYCKa.

ABTOPE! CTATEW BRIDA#AKDT MCKDEHHIOK NpUaHa-
TEALHOCTE 38 KOHCYALTATUBHYIO NOMOUWE COTRYOHW-
kKam MHBIOM k.6.H. 3.A. Pomanoson - Npu Nposeae-
HWUKW aHaAM3a KanopUAHOCTK W1 K. B, H. B.A. I puHuoBy
3a onpegsseHre TAKCOHOMWYBCKOrD NOoAQKMEHNS
ramMmapum.
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