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OIIEHKA COCTOSIHHUS PEITPOJIYKTUBHOM CUCTEMbBI 1
INEYEHU TYT'YHA (COREGONUS TUGUN)B YCJIOBUSAX
YCTAHOBKH 3AMKHYTOI'O IUKJIA

I'. becnomectHrbix, E. Eppemona, T. Kapacesa, JI. [llyman

Tromenckuii 2ocyoapcmeennwili yuusepcumem, Poccus

B coBpeMeHHBIX YCIOBHUSX, KOT/la HapacTaeT AeUIMT KadecT-
BEHHOU MPECHOM BObI, BOCIIPOU3BOJICTBO PHIO B YCTAaHOBKAX 3aMKHY-
TOTO LMKJIA CTAHOBUTCS OCOOCHHO aKTyalbHBIM. Takue yCTaHOBKHU
MOTYT CTaThb HEOTHEMJIEMON YacThbIO TOPOJCKOW HHPPACTPYKTYPHI.
Opna W3 JMEUCTBYIONIMX YCTAaHOBOK TAaKOT'O THIIA pacrojiaracTcs Ha
TEPPUTOPUU OMOJTOTHUECKOTO (akyiabTeTa TIOMEHCKOTO TrOCyHUBEp-
cuteta. OpraHu30BaHHBIM KOMILIEKC BKJIIOYAET MaBWJIHOH BOJIHBIX
OMOTEXHOJIOTUI U y4eOHO-UCCe0BaTeNIbCKUE JabopaTopun. Ha ero
0a3e MOXXHO HE TOJBKO MOJy4YaTh SJIUTHBIM Marepual B I€HETHUKO-
CEJICKIIMOHHBIX pabdoTax, HO W B OINEPATUBHOM PEXHUME IMPOBOIUTH
UCCJICIOBAaHUE COCTOSTHUS OPTaHM3MOB JIJII CBOCBPEMEHHON KOPPEK-
UM YCIIOBUU COAECPIKAHUSL.

[{ens HacTOsAMIEH paOOThI: OLICHUTH JUHAMUKY POCTa U PA3BUTHUS
cerosietkoB TyryHa (Coregonus tugune 3uMHEe BpeMsl B yCIIOBHSAX
YCTaHOBKH 3aMKHYTOTO IUKJIA.

JIst TOCTUKEHUST TTOCTABIICHHOM 1I€JIM Pellaiu CleIyolue 3a-
Ja4M. U3yYUTh TUHAMHUKY JIMHEWHOTO M BECOBOTO pOCTa TYT'yHA; OIH-
caTb MOP(POPYHKIIMOHATIEHOE COCTOSIHUE TMEUEHH; 0XapaKTEpPU30BaTh
COCTOSIHHE TOHAJT y CAMOK 1 CaMIIOB.

VYcnoBus conepkanus. Pacxon Boabl: exeHeneabHO 0koyio 350
JUTPOB BOJABI U3 BOAOMPOBOJA, MPEABAPUTEIHHO JIE€Ta3UPOBAHHON B
TEUCHUE HECKOJbKHX JHEH. KUCIOpOAHBIA pEeXUM: MOIACPKUBAIICST
UCITOJIb30BAaHUEM BO3AYIIHOTO KomIpeccopa. CpegHeMecsuHasl TeM-
nepatypa: B Hosiope — 13,8C, B nekabpe — 12,7C, B saBape — 4,3T,
B geBpasie — 8,3TC, B mapre — 11,9C. I'mapoxumudeckue mnokasare-
mu: pocdatel, HUTpaTHl ¥ pH BOMIBI B MpeieiaX HOPMBL.

Tyryn copaepkaics B YCTaHOBKE 3aMKHYTOTIO IMKJa C OCEHU
2008r. mo Becny 2009r. MaccoBbie TpoMephl U B3BEIIUBAHUS MPO-
BoJuIu 22 okTsi0psi, 11 Hos10pst, 19 nexadpsi, 30siuBaps u 4 anpesns. B
3T K€ CPOKH Opranbl (PUKCUPOBAIU B cMecu BysHa Nt rucTosoru-
yeckoro aHanuza. Ha 68 rucromormyeckux mnpemnaparax OLCHUBAIU
COCTOSIHHE TICYCHHU U TOHA].



3a BpeMs cojiep kaHus 00IIas JUIMHA Tela TyryHa B CPEIHEM T10-
Beicuiach ¢ 96,1mm g0 115,2mMM, nmpubaBka B Bece COCTaBWjIa B
cpearem 7,8rpamm (¢ 7,591 no 15,43r). KopmoBoii ko3 puIueHT B
Hosi0pe coctaBuia 2,14,8 nexabpe — 1,33,B suBape — 5,24,dbeppane-
Mapte — 2,42 )KupHOCTh TyryHa B T€UCHHE BCETO MEPHOIa MPEBHIIIa-
Ja 2 Oanna.

dopMHUpOBaHKE PEITPOTYKTUBHON CHCTEMBI B €CTECTBCHHBIX YC-
JOBHUSAX y TyryHa M3y4eHO cjiabo. IIpoBecHHBIN HaMH MHUKPOCKOIIH-
YeCKUH aHalln3 IOoKa3ajl, YTO B TOHAJaX 6-MECSYHBIX CaMOK CTapIIeH
reHeparueii ObUIM OOIUTHI (Pa3bl BaKyOJIM3allMHM ITATOILIA3MBI, OYe-
PEAHBIMH — IIPEBUTEIIJIOTCHHBIC OOIMTHI, CPEIH KOTOPBIX U IO KpasMm
STMIICHOCHBIX ITUTACTHHOK PAaCHpeAC/IsINCh OOTOHHH, PEXe — THe3da
pPaHHMX MEWONMUTOB. Takoe e COCTOSHHUE SIUYHUKOB OBIJIO CBOMCT-
BEHHO pbI0aM U CITyCTs JBa Mecsia. B Hadane gespansa (9 Mecsiies) y
CETOJICTOK IOSBIISIIMCH OOLMTHI (pa3bl HAKOIUICHUS MEIKO3EPHUCTOTO
YKEJITKA.

VY camI10B B KOHIIE HOSIOpSI TOHAJIBI COJICP KaIK CIIEpMaTOTrOHHH,
HEKOTOpBIC KJIETKH MUTOTHYECKH JCIHINCh. B KOHIE nekadps B ce-
MEHHHMKE OJHOM 0COOM OTMEUEHBI CliepMUU. Y JIPYTUX ocoOel oTMme-
YaloTCs CIIEPMATOTOHUH M CIIEPMATOILMTHI TIEPBOTO Topsjaka. B Bo3-
pacte 9 MecsIleB y OJHOrO camila Hapsay CO CIEPMATOTOHUSIMHU H
CIIepMaTOIIUTaMHU IIEPBOT0 MOPAAKA BCTPEUYAIOTCS IMPEBUTCILIOICHHBIC
OOLIUTEL.

OIIEHKA TEHETUYECKOM CTPYKTYPbI CEJJEKIIHOHHBIX
JUHUA KA3BAXCTAHCKOI'O KAPIIA YCTh-KAMEHOI'OPCKOM
N KAPAT'AHAWMHCKOMU NOITYJIALINU

E.I'. boiiko

DI'VII «l‘ocyoapcmeentblii HAY4HO-NPOU3BOOCMBEHHBLU YEHMP
povloHo20 xo3saucmea», Troml CXA, 2. Tromens, Poccus

PesynpTaToM paboThl Ha CEJNEKIMOHHO-TUIEMEHHBIX ydYacTKax
Kazaxcrana siBUJIOCH CO3/aHHME MOPOJHON TPYMIbl Ka3aXCTAaHCKOIO
Kapra, TJe¢ MapajjieJbHO C TPATUIIMOHHBIMA METOJAMU CEeJIEKITUU
OPUMEHSUIM MHIYLMPOBAaHHBIN MyTareHe3 u ruHorenes (L{oit, 1983).
[Topona BKITIOYAET pAJl CENEKIIMOHHBIX JIMHUM, 00JaAaoNIuX CBOE00-
pa3HBIM TeHO(OHIOM, U XapaKTEePU3YETCs ONPESICHHON CTEIEeHBIO
pPa300IIEeHHOCTH C IPYTUMU JMHUAMHE. [I[pOMBIIIIIEHHOE UCTIOJIb30Ba-
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HUE MEXIJIMHEHUHBIX THOPUIOB OT CKPEIIMBaHUs pa3HbIX JIMHUM cO3/1a-
€T XOpPOIIHE MPEANOCHUIKA MOBBIIIECHHS BBIXOJa TOBAPHOM IMPOIYK-
IIMU 32 CYET MPOJYMAHHON KOMOWHAIIMU POJIUTENIbCKUX (hopM. B cBs-
31 C TUM LIEJbI0 HACTOSIIUX HCCIIENOBAHUN SIBISIOCH MPOBEICHUE
CPaBHHUTEIBHOIO I€HETHYECKOr0 AaHAIM3a PA3JIMYHBIX JUHUWA Ka3zax-
crarckoro kapma Cyprinus carpio L Ycre-Kamenoropckoit n Kapa-
TaHJAWHCKOM IOy JISIIHUH.

[IpoBeneHHBIN MEKTpOPOpeTHIECKUI aHATTN3 OCIKOB CHIBOPOT-
KM KPOBH (CyHEpOKCHIIUCMYTa3a, IcTepasa, TpaHc(heppPUHBI) U MBIIIII]
(MuoreHsl, 3crepasa) Tpex auHui Kaparanmuuckon momyssiuu DU,
HBM, IMC u BocsMu nuHul Y cth-KaMeHoropckoi nomyJsisiiguu DU,
O1*, HOM, HOM*, J15C, JADb, D1** BbIsBUI HaIM4YUE 3HAYUTEIID-
HBIX MEXJIMHEWHBIX PA3JIMYUM 110 KAYECTBEHHBIM U KOJIUYECTBEHHBIM
npu3HakaMm (boiiko, 1997).Oco0eHHO Pe3KO JTUHHUH Pa3IndaIuCh 110
nokycy tpancheppunoB (Tf). M3menunBocTs Tf B Tpex MMHHSIX Y CTh-
Kamenoropckoit nonynsiuun HOM, HOM*, KHM u Bo Bcex u3yyeH-
HbIX JUHUSIX KaparanauHCKON MNOMyJSALMU HHTEPIPETUPOBAHA Kak
tpexamnenbHas ABC-cuctema. Torma kak mis jguaud OU u DU*
Yerp-KaMeHOropckor  MOmyJISIMUM — YCTAHOBJIEHA — JABYXaJUIEJIbHAA
AB-cuctema. MeHee 3aMETHBI pa3nyus U3YUYECHHBIX MOMYJSIUNA MO
ACTEpa3e CHIBOPOTKU KPOBU. DekTpodoperpamma o0pa3ioB MbIIIEY-
HOM TKaHW BCEX JIMHHMM Ka3axCTaHCKOrO Kaplia yKa3blBa€T Ha HKC-
MIPECCUBHOCTDH ABYX JIOKYCOB 3cTepa3bl- ESt-1u ESt-2,B kaxaoMm u3
KOTOPBIX MPUCYTCTBYIOT 10 JiBa ayuiend. Jlokyc Est-1loxkazancs nmonu-
MopdHbIM o FS<cucreme ¢ npeobnaganveM auiens 'S" Bo BCeX JIH-
Husix Kaparanaunckoi nonyssiuu U B auausax HOM, HOM*, J12C,
JHNABb u D1** Vcrb-Kamenoropckoit nonyssinuu. Ilo nokycy ESt-2
BCE JIMHUU COAEPKAT HYJEBOW alljieib, KOHIIEHTpAUHs KOTOPOTO B
JMHUAX pa3jdyHa. OT COBCEM He3Ha4YuTeNbHOU B uHUIX JIMC, DU n
HOM KaparananHckoN NOMyJISUUU 10 TPAKTUYECKA PABHBIX YaCTOT
oboux amienei B muHusix HOM u HOM* Vcerb-Kamenoropckoit mo-
nynsiuuu. [lo nokycy muorensl My-3 nBe nunuu HOM u HOM*
Ycre-Kamenoropckon nomnyJisinyuu, a Takxke HOM u DU Kaparanaun-
CKOM MOMYJISIIIUU OKa3aJIMCh MOHOMOP(HBIMU MO TOMUHAHTHOMY T'€HY
"A". Cpenu kapnoB aunuii DU u OU* VYcre-Kamenoropckoit nomy-
asaud u JIMC KaparanauHckoi momyisiiiud oOHapy>Ke€Hbl TOMO3H-
TOTHBIE 0COOM 1O HyJieBOoMY ajuiento "a". Bo Bcex muMHHMAX mpeobina-
naeT JOMUHAHTHBIN auienb "A". Tlo mokycy CynepoKCUAANMCMYTa3bl
ycTaHoBiieHa 3-ayuienbHas ABD-cuctema ¢ mpeoOsiajaHueM ajiens
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"B" y kapnoB nunanit O, HOM u JIMC KaparanauHCKOW MOIyJisi-
UU.

CpaBHUTENBHBIM aHAIW3 OJHOMMEHHBIX JuHuid O m HOM,
BXOJISIIIIMX B COCTaB JBYX MOIYJSLMA BBISIBHJ, YTO UX T€HO(MOHIBI
bopMHUPYIOTCST AUBEPIE€HTHO. DTO MPOSBUIOCH HE TOJIBKO B Pa3inyu-
X 4aCTOT I'€HOB M T'€HOTHUIIOB, HO U B OTCyTcTBHE amiens "C" 1o jo-
kycy Tf B muann DU Ycrh-KameHoropckoit momymsium, Torjaa Kak B
OCTAJIbHBIX JIMHUSIX JAHHBIN ajienb npucyTcTBoBal. 1o gokycy muo-
reHoB JinHUA DU Y cTe-KameHoropcko nmomymasaiuy oKazanach MoJin-
MopdHOH, B To Bpems kak juaus DU KaparanauHckod momyJisiiiuu
MOHOMOp(QHA MO JaHHOMY JIOKYycY. CleayeT OTMETUTh, YTO Ha JIMHUU
OU nocnencTBus NPOCTPAHCTBEHHOW U30JIAIIMU OKa3aIuCh 00Jiee BbI-
PaXeHHBIMH, 37eCh HMHJEKC momodbus coctaBiser 0,798+0,039.1n-
nekc cxojcta auHuii HOM Beime u pasen 0,82710,046.

Hapsny c¢ nuBepreHuueil mo KayeCTBEHHBIM IpPU3HAKaM ycTa-
HOBJICHBI MEXJIMHENHbIE pa3nuuusa auauii HOM, DU u JIMC Kapa-
raHAMHCKOW MOMYJIAIMKY U TIO KOJIMYECTBEHHBIM NpU3Hakam. Pacxox-
JICHUE JIMHUM MO KOJIMYECTBEHHBIM MPU3HAKAM OKAa3aJIoOCh MEHEE 3Ha-
yutenbHbIM. B KaparanauHckolW nomyssiquv 10 KOJWYECTBEHHBIM
npu3HaKaMm Haubomee auBeprupoBanu kapnel Juauii HOM u JIMC,
M0 KaYeCTBEHHBIM MpHU3HaKaM - kapnbl Junuu JIMC nposiBuiu pas-
HyI0 cTeneHb Onuzoctw ¢ JuHusiMua HOM u OU. B Vcts-
KameHnoropckoil momyiasuuu HamOoJiee TeHETHYECKH OJIM3KH OKasa-
auck kapisl uHuR [I9C u D1** (UI'TI=0,965),nanboibiee pacxo-
KJIeHHe HaOmogaeTcs Mexay duausmu HOM* u DU* (UI'TI=0,793).
JlaHHBIN aHAIU3 MO3BOJIMII ONPEeACIUTh YP(HEKTUBHOE COUYETAHUE JTU-
HUW C YYETOM MX T'€HETUYECKON pa300IeHHOCTH, YTO MPEArnoJiaract
obecrieueHrne KeaaeMoro reTepo3ucHoro 3ddekra y MexIUHEHHBIX
rUOPUAOB JIJII UX MPOMBIILUICHHOTO UCIOJib30BaHus. ComnocTaBiaeHue
Pa3JIMYHBIX JIMHUW ABYX MPOCTPAHCTBEHHO M30JUPOBAHHBIX MOMYJIs-
M{A 10 Ka4eCTBEHHBIM MPU3HAKAM YKa3bIBa€T Ha TO, UTO TPHU JIUHUU
Kaparanauackor nonyssiyuyu 3HAYUTEIBHO Pa3olUIUMCh ¢ JuHUen DU
Ycrh-KaMeHOTOpCKOM NOMyJISIHH.

CHOucok nuTeparypsi:

1. boiiko E.I'. Biausiaue cenekInoHHO-TEHETUYECKUX U DKOJIOTU-
yecKuX (PaKTOpOB HA CTPYKTYPY MOMYJISAIIUN KapHmOBBIX PbIO. ABTOpE-
depar auccepTalMy Ha COMCKaHWE YYEHOM CTENEeHU KaHaujaara Ouo-



JIOTUYECKUX HayK.- TtomeHb: M31-B0 THOMEHCKOrO TOCYHHBEPCUTETA,
1997 .- 2Cc.

2. lo#t P.M. Pe3ynbTarsl NpakTU4YECKOT0 UCMHOJIb30BAHUS B Ce-
JIEKIMH Kapra METOJOB MHAYLIMPOBAHHOI'O MyTarcHe3a U TMHOTEHE3a

I/ Buonoruueckre OCHOBBI PHIOOBOJCTBA: MPOOJIEMbI TCHETHKH H CE-
neknuu. —JI.: Hayka, 1983. -C. 83-91.

BBIPAIINUBAHUE CEI'OJIETOK PYCCKOI'O OCETPA TIIPU
PASPEKEHHBIX INIOTHOCTSAX ITIOCAAKHU B CAJIKAX

C. A. byraes

Hayuonanvnwiii ynusepcumem duopecypcos u npupooononb3o8aHus,
2. Kues, Yxkpauna

HeoOxoauMbIM yCIOBHEM COXpaHCHHS M BOCCTAHOBIICHHUS YHC-
JICHHOCTH OCETPOBBIX PBHIO B IPHUPOAC SBISACTCS CHIDKCHHE ITPOMBI-
CJIOBOTO mpecca. B HacTosee BpeMsi OCHOBHOE JICIPECCHOHHOE BO3-
NEeWCTBHE Ha YUCICHHOCTH IOIMYJISIHI BBI3BAHO KOMILUIEKCOM aHTPO-
MIOTCHHBIX (DAKTOPOB — THAPOCTPOUTEILCTBO, 3arps3HEHHE, OPaKOHb-
€PCKHM BBIJIOB U T.JI. B CII0XXUBIIICHCS CUTYaITUU CTAJI0 HEOOXOAUMBIM
YCUJIUTh JASHUCTBHUS, HAIpaBJICHHBIC HAa HEAOMYyIICHUE HE3aKOHHO J0-
OBITOM TPOAYKIIMM W3 OCETPOBBIX HAa PHIHKH IMHINCBOW IPOMYKIIHH.
OOBEKTUBHOM MEpON M HACYIIHOM HEOOXOJAMMOCTBHIO, Mperpaxaaro-
e MyTh HEJETAIBHBIM MPOIYKTaM M3 OCETPOBBIX Ha PHIHOK Ha JIaH-
HOM JTalle CTAaHOBHUTCS Pa3BUTHE TOBAPHOTO OCETPOBO/ICTBA.

B 2008r. na 0a3e cagkoBoro xos3siicta (3AO «Pribo0BEIIKOE
XO03MCTBO cejla TpHUIONBS») MPOBOAWINCH IKCIIEPUMEHTANIbHBIC pa-
OOTHI IO BBIPANTUBAHHUIO CETOJCTKOB PYCCKOTO OCETpa B cajkax IpH
Pa3peKCHHBIX IUIOTHOCTSIX IIOCAJAKH HAa BOJOEME C €CTCCTBCHHOMU
TEMIIEPATYPOU BOABI. [ MIPOXUMHUUECKHAM COCTAB BOJABI OTBEYA HOP-
matuBHBIM TokasaresiM (OCT 15.372 - 87).beuto 3adukcupoBaHo
yBEJIMUCHHE TOKa3areie oorero kenesa (1,27 Mr/a) u aMMOHHUITHO-
ro azora (1,13 mrN/m). TemneparypHbIii peXXKUM BOIBI MPU BBIPAIIIH-
BaHuu Obu1 B mione 22,8-23,6 €, aprycre 23,8-22,9 €, centsabpe
22,3-17,8 € u oktsa6pe 15,3-10,7 C.

Ha nepBom 3Tare BbIpallldBaHMUsI MOJIOJIb CpeaHer maccoit 1,51
ObLia mocakeHa B 2 caaka (miomianpo 12 M> Ka)KJIbIil) C IUIOTHOCTHIO
- 275 (1Bapuanr), 125 (2Bapuant) 5x3./M°. 3a 20 el cpeHuil mo-
Ka3arelib CMEPTHOCTH Mojoau coctaBui 7/ %.B konie srama ObuIa
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npoBeJicHa COPTHpPOBKAa. Ha BTOpOM »3Tame BhIpaliMBaHHUsS OBLIO
copMUPOBaHO 3 IPYIITEI B COOTBETCTBUU CO CPESTHUMH ITOKa3aTes-
mMu Maccel. 1 rpymma — 3r/3k3. (690 9k3.); 2 rpymma — 13r/3k3.
(3405k3.); 3rpymmna — 251/3k3. (90 3k3.). BelpamuBanue ceroyieTkoB
(85 nueit) npoBoawin B 3 cajakax IUIOIIAAbIO Mo 12 M2 C TJIOTHOCTBIO
MOCaJIKU B Hayaje Mo rpynmnamM: B mepBoil — 58 oK3./M%; BO BTOPOU —
28 5x3./M% B TpeTheM — 8 9K3./M%. Jlisi KOPMIICHHS HCIOJIB30BAIN
komOukopMa (upmer «Aller aqua» 45/153a Bpemsi BbIpaniBaHUs
TEMII POCTa MacChl CErOJICTKOB MO BapuaHTaM ObLI HEPaBHOMEPHBIH,
Tak OBUTU TOJIyYCHBI CIICIYIOIINE IMOKa3aTelId CPEIHETHEBHOTO TPH-

pocta: B 1 Bapuante - 0,15r; Bo 2 BapuanT - 0,3 u B 3 Bapuanrte -
0,5r.

Tabnuia — Pe3ynbTaThl BhIpalllMBaHUsI CETOJIETOK PYCCKOTO OCETpa B

cagkax (2008)

Bapwuan- Hauaio onbita Komnerr omnniTa Brixon, | [Ipupocr,
2 2
TBI 9K3. |9K3./M”| cpenHsis | 9K3. |9K3./M” | cpeaHsis % r/7K3.
Mmacca, T Macca, T

1 690| 58 3,0 | 284 23,7 18,0 41,2 16,0
2 340 28 13,0| 198 16,5 34,0 58,2 21,0
3 90 8 250 90| 7,5 59,0 100,0 34,0
Hroro |[1120, 31 13,7 | 572 15,9 37,0 66,5 23,7

[Ipu BEIpaIIMBaHUHN CETOJETKOB PYCCKOI0 OCeTpa OBLIN MOJTyde-
HBI CJICAYIOIIHE PE3YIbTAThI II0 TOKA3aTelIsIM CpeaHEH MacChl. B TEp-
BoM — 18r; Bo BTOpoMm — 34r; B TpeTbeM — 59r. Cpennuii moka3arteib
mo cagkaM — 37T. Beixos mo cajakaMm BapbupoBai B mpenenax 41,2-
100 %co cpennum 3HaueHnem 66,5 %.Takum obpazom, Jydrive 1mo-
Ka3aTeIu POCTa M BBDKMBAGMOCTH OBLIM IIOJIYYEHBI B cajiKaX, TJe
IUIOTHOCTh IIOCAJKH ObUIa HamMeHburell (8 9K3./M°), a BbICOKas
CMEPTHOCTh Ha IIEPBOM ITalle¢ BBIPANTUBAHHUSA CETOJCTOK PYCCKOTrO
OCeTpa CBs3aHa C MaJbIMH CPEIHUMH ITOKa3aTEIIMHU MacChl OCETPOB
(1,5 r/7k3.). B 1ienoM mosydeHHbIE PHIOOBOAHBIC IMOKA3aTEIM CBH/IC-
TEIBCTBYIOT O TTO3UTHBHOM OIIBITE BHIPAIIMBAHUS OCETPA C Pa3pekKeH-
HBIMH ITOCAKAMH.



COCTOSIHUE 3AITACOB PbIb IMAJILCKOI'O PAMOHA
N PAITMOHAJIBHOE UX UCITIOJIb30OBAHHUE

A. B. Bemexunckuii, C. 1. CtenaHoB,
H. B. SIlakoBa, A. K. MaTkoBcKkuit

DI'VII «[‘ocyoapcmeentblil HAYYHO-NPOU3B00CMBEHHBLI YEHMD
puloHOo20 X0351icmea», Tiomenwv, Poccus

Smansckuil paiton SIHAO umeer BakHOE PHIOOTPOMBICIOBOE
3HaueHue. CpeTHEMHOTrOJICTHUM BBIJIOB MO fAMallIbCKOMY palloHy CO-
craBisieT okojio 1300T, B ToM uncie curosbix — 835t uin 64 %.0n-
HAKO B TIOCJIEHHE TOJBl B YJIOBaX HAMETHJIACh YCTOMUYMBAs TEH]ICH-
IS K CHIDKCHUIO.

B Hacrosimee BpeMs B MecTax TpPaJMIIMOHHOTO IMPOMBICIA Ha
TeppuTOpuu SIMaabCKOTO paiioHAa 3HAYUTEIHHO CHHU3WIHCH 3arachl
MyKCyHa, 9upa, HEIIbMbI, OCETpa, B MCHBIICH CTEIICHU — PSIMYIIKH,
epuia, Hanuma, nensaau. [lo cpaBHenuto ¢ 80-Mu rogamMu OpoOILIOTO
CTOJICTHSI YUCIICHHOCTh MHOTHMX MOMYJISIIIUNA COKpaTujach B 2-3 pasa.
[IprurHaMu CHMDKCHUS SIBUJINCH KaK €CTECTBEHHBIC IIPUPOJHBIC (hak-
Topbl (ManoBoase 2004-2006, 2008r. n MomHbIH 3amop B OOCKOMH
ryoe B 2007 r.), Tak ¥ BBICOKass MHTCHCHBHOCTH BBLIOBA CHI'OB Ha
BCEM IIPOTSDKCHHH X HEPECTOBBIX MHUTparnuii. OCOOCHHO 3HAYHUTEIIb-
HO cHu3miIcs BeUIOB MyKcyHa (¢ 200-300t no 77-35T1) u psanyuiku (c
500-635t no 180T). Kpome cHroB CyIecCTBEHHO CHU3MIACh JH00bIYA
¥ TaKoro IIEHHOTO BHJA Kak Kopromika. Eciyu B Hauane u cepenuHe
90 ronos ee BruiaBiuBanu 100-155T, To B nmociennue mnaTh JIET HE
oonee 50 1. CHU)KEHUE BBIJIOBA KOPIOIIKK OOYCJIOBJICEHO, TJIABHBIM
00pa3oM, PJKOHOMHUYCCKUMHU U COMATbLHBIMH MPUYHHAMH.

BONBIIMHCTBO KBOT BBIJCICHHBIX AMaIbCKOMY paiioOHy B Ha-
CTOSIIIIEe BPeMs HEJOMUCIIONb3yeTcs. Tak, Mo epury opHIuaIbHOe OC-
BoeHue coctaBmio 80 %,no Hamumy — 63 %,M0 OoCTaabHBIM BHAAM,
Ja’)ke TaKMM II€HHBIM, KaK HeJibMa, MyKCyH, ocBoeHune OJlY He mpe-
Boiaet 45 %.B nenom 3(pheKTHBHOCTH OCBOCHHS KBOT HU3KAS.

CoBpEMEHHOE COCTOSTHUE 3amacoB OOJBIIMHCTBA BUJIOB PHIO Ha
TeppuTOopuu SIManbCcKOro pailioHa OIEHMBAETCS KaK YJIOBJICTBOPH-
TeJbHOE U MMEETCS peaibHas MEPCIeKTHBa yBeIWUYeHHs yJIoBoB. Ilo-
TEeHIIMAJIbHAs BEIWYMHA JTOIMYCTUMOTO H3BATHS Pa3IMYHBIX ITPOMBI-
CJIOBBIX BHJIOB PbIO coctaBiisger 3680t (Tabiuia).



Tabmuma — [ToTeHnManbHas BEJIMYMHA BBUIOBA MPOMBICIIOBBIX BHIOB
pbI0 B BogoeMax Smanbckoro paiiona B 2009-2010r., ToHH

Bux IloTennuan Bux IHoTenmnuan
BBLIOBA, T BBLIOBA, T
HenrpMma 42 HammnMm 705
MykcyH 68 Hlyka 138
[lenans 195 SI3p 91
Psanymika 830 Epm 583
Yup 133 Jlem 9
Cur 90 ITnoTBa 25
Omyb 130 OKyHb 33
Kopromka 305 Hagara 303
Htoro 3680

JlocTmKeHne 3TUX YIOBOB BO3MOXHO TIPH OCBOCHHH HOBBIX PhI-
OOMpPOMBICIIOBBIX yroauil B 6acceitnax O6ckoii u balinapankoi ryo, a
TaK)Xe KPYIMHBIX MAaTEPUKOBBIX 03€pHO-PEUYHBIX cucTteM Smana. B Ha-
CTOSIIEE BPEMsI MOKHO CYIIECTBEHHO YBEJIUYHUTH BHUIOB TAKUX BHUJIOB
pBIO, KaKk OMyJb, KOPIOIIKA, HAJIUM, HaBara, €piil, CUr-TIbDKbSH, ITIe-
JSb, PSITYIIKA.

OCHOBHBIMU CACPKHUBAIOIUMH (PaKTOpaMU OCBOCHHSI PHIOHBIX
PECYPCOB SIBISIOTCS CIICAYIOIIHE!

— YIaJIGHHOCTh MECT MPOMBICIA OT MECT IpHeMa U peaTn3ainu
PBIOBI;

— ciabas MaTepuajgbHO-TEXHHUUYECKass 0aza pbi00A00BIBAIOIINX
NPEANPHUATHH U HEJOCTATOK KBATU(UIIMPOBAHHBIX KaJIPOB;

— COKPBITHE YaCTH MTPOMBICIIOBBIX YIIOBOB M OPaKOHBEPCTRBO;

— OTCYTCTBHE HAJJICKAIIECH OXpaHbl PHIOHBIX PECYPCOB;

— HEJIOCTAaTOYHOE KOJUYECTBO 0a3 XpaHEHUS U TepepadOTKH BbI-
JIOBJICHHOU PHIOHI;

— HEJIOCTATKU pacIpeeICHUs U TIepepacipeiesieHus KBOT;

— OTCYTCTBHE MXTHOJOTHYECKUX HCCIEAOBAHMI HA MHOTHX BO-
I0eMax.

Pemenue 3Tux npo6sieM MO3BOJUT HE TOJNBKO YBEITUYUTH 00be-
MBI BBUIOBA PBIOBI, HO M PEIIUTh OMPENEICHHBIA KPYT COIMAIbHBIX
3amad. [Ipoucxossiiee MHTEHCUBHOE NPOMBIILICHHOE OCBOCHHE H
pazButue SIMana JOKHO CTPOUTHCS Ha MPHUHIIUIIAX OEPEKHOTO OT-
HOIIICHUS K TIPUPOJIC U PAIIMOHATILHOTO UCIIOJIB30BaHUS €€ PECypCOB.
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TOPMOHAJIBHOE COCTOSIHUE OBAPUAJIBHOM XKUJIKOCTH
HEKOTOPBIX BUIOB OCETPOBBIX PbIb TP HCKYCCTBEHHOM
BOCITPOU3BOACTBE

E.B. I'amxa

Bceepoccuiickuit HUU pvibHoco xoszsiicmea u
oxeanoepapuu (BHUPO), Poccusi

JIMHAMUKa TOJIOBBIX M CTEPOMJIHBIX TOPMOHOB B KPOBH CaMOK
OCETPOBBIX BUIOB PBIO 0 OBYJISAIIUUA MUCCIIEIOBAaHA JOCTATOYHO XOPO-
mo (bapanuukoBa, 1995;I'pyciosa, 2004),H0 nociie MoaydeHus 3pe-
JIBIX SIUI] TIPAKTUYECKU HE M3yYCHa.

Heab. Onpenenuth coaepKaHue MOJOBBIX M CTEPOUIHBIX TOP-
MOHOB B oBapuainbHoi xuakoctu (OXK) cubupckoro ocerpa Acipenser
baerii, crepasau A. ruthenusu rubpumos: G6ecrepa bypieBckoii mmo-
ponbl (0emyra X crepisab) A. nikoljukini 6ectepa Axcaiickoit mopo-
1wl (crepnsaap X 6ectep, wian CBC), rubpuaa "pycckoro X cHOUpCKO-
ro" OCETpOB.

Marepuan u meroguka. Coop npo6 OX ana ananuza onucan
Hamu paHee (CeiToBa u np., 2009).Conepxanue ropMOHOB: (POJLIU-
kyiaoctumyimpytomero (©®CI), morennmsupyromero (JIIN), a taxxke
nporectepona (I1), recroctepona (T) u actpanuona (D) onpeaensiu ¢
TIOMOIIBI0 UMMYHO(DepMeHTHOTO aHanm3a (["amxka, 2008).

PesyabTaTthl m 00cy:kaeHue. 3 Bcex ucciemoBanHbix B OXK
ropMoHOB kosimdecTBo @CI” HamMeHbIee (Tadt.), 9To, MO-BHIUMOMY,
OTIpeCIIICTCS 3aBEPIICHUEM ero (PYHKIMH Y OBYJUPOBABIIMX CaMOK.
VY crepasau 3TOT MoOKas3aTelb HAMOOJbIINKM, y THOpHUIa "pyCCKUN X
cubupckui” ocerp — kak y cubupckoro. B OX crepnsiau u3 pwioo-
BOJHBIX XO3SHCTB Pa3HOTO THIA, KOJUYECTBO ATOTO TOPMOHA Pa3JIH-
JaeTcs Ha TPH MOPSAKA, IPUYEM €ro HauOoJIbIIee CoIepKaHUEe OKa3a-
nock y pui0d u3 Y3B. Conepxanue JII' B OXK y pa3HbIX BUIOB U TU0-
punoB B cpeaneMm BapbupyeT oT 1,31 MME/mn (Gectep Axcaiickoit
nopoasl) 1o 3,04 MME/mn (ctepnsans) (cM. Tabdm.). Y crepisiam, co-
nepxkameiics B Y3B, coamepxanue JII' MoxeT mocTurath
6,85MME/Mmi. TTo xonnenTpamuu I1 Bce mpoosr OXK pasaenstores Ha
nse rpymnmsl: 1) 86,32—-130,56r/mn (Bce Buasl u3 OAO PT® "JIna-
Ha", K3TO, OOO "Pycckue ocetpri—Ky0ans") u 2) 12,20-23,3Tir/mn
(OIIM BHHPO). Ilo-BunumoMy, B yciaoBusx Y3B Ha 3TOT mokasa-
TeJIb MEHBIIIE BIUSIIOT adMoTHYeCKHE (haKTOPhI Cpeibl, YeM B PbIOO-
BOJHBIX XO3SHUCTBAaX OTKPBITOTO THIA. BuaocmenmupuaHOCTh COaep-
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xanus I1 e BoiaBigercs. Coaepxxkanne D B OXK Bhime, yem IT (cwm.
Tabm.). Kak u B cioyyae ¢ I1, Bo Bcex mpobax u3 OIIM BHUPO koH-
LEHTpAIUsl TOr0 ropMoHa ObuIa MeHble, yeM B OX u3z npyrux wuc-
TOYHHMKOB, HaIpUMEp y cTepisau - B 8 pa3. Tak Kak npu OBYJISIIIUU
KOJIMYECTBO CTepOouI0B cHIKaeTcs (bapannukoBa, 1984;bapanHuko-
Ba u 1p., 1989; 2000; Yaron, 1995y0:kHO 3aKIIOYNTH, YTO TOPMO-
HaJIBHBIN cTaTyc oceTpoBhIX U3 Y 3B okazaics Haubosiee coaancupo-
BaHHbIM. KommuectBo T Bo Bcex mpobax OXK BapbupoBano oOT
1,91ur/mMn no 13,52 ur/mn, a B cpeagHeM ObUIO CXOIHBIM y pa3sHBIX

BUJIOB ¥ THOPHU/IOB.

Tabnuna — ConepkaHue MoJIOBBIX U CTEPOUIHBIX TOPMOHOB B OBapH-
aJbHOM JKUJIKOCTH OCETPOBBIX PHIO

Pri6oBoiHOE Bux OCT, JIT, [Iporecrepon,| Dcrpanuon, |TecTtocTepoH,
XO3SIMCTBO MME\M MME\M Hr/MIT /Mt Hr/MIT
g]’f‘q? cubupeknit | 0,050,024 1,57+0,159| 86,32+10,658373,32+60,038L0,40+0,778
ocetp | 0,00-0,32| 0,14-2,75 | 5,06-136,57| 0,00-746,47| 4,67-13,83
«/Inana»
- 0,01+0,07| 1,37+0,163) 126,04+0,456576,57+26,02810,64+0,225
K3TO 0,00-0,02| 1,07-1,63|125,20-126,7/625,61-611,24 10,20-0,95
cubnpeknit | 0,050,024 1,67+0,347| 130,56+2,680699,64+20,82213,11+0,269
ocetp | 0,00-0,08| 0,99-2,12 |125,20-133,2/669,91-739,7612,65-13,58
R 2.22+0,895 3,04+1,290| 12,20+2,75372,31+12,293 6,87+2,227
0,17-424| 1,14-6,85 | 7,12-25,16 | 33,46-107,58 1,41-12,44
OIMM Af:;;ffoﬁ 0,19+0,047 1,31+0,178| 19,35+2,472/120,65+43,4957,250,708
BHUPO 0,00-0,47| 0,29-2,61 | 3,11-41,62 | 0,00-494,19| 4,18-12,87
(V3B) TOPOJIbI
. 0ecTep |1 9140,085 2,00+0,249| 23,31+2,548193 80+91,4108,75+1,394
YPUCBCKOM " 000,43 | 1,28-2,61 | 11,29-28,26| 0,00-494,19| 5,02-12,87
TTOPOJIbI
000 rudpu
«Pycckue | "pycckmii X | 0,05+0,050 1,32+0,167|120,44+5,237478,92+26,6519,51+0,416
ocetpsl - | memckumit" | 0,00-0,15| 0,99-1,49 |110,55-128,3%28,39-518,88 8,70-10,08
KyGanp» oceTp

['opmonanbHbIi cTatyc OXK oceTpoBbIX PHIO U3 TEIJIOBOHBIX
PBIOOBOHBIX XO3SIMCTB paznuuaercsa. CoaepkaHue TOPMOHOB TaKKe
pazimnuHo B O, mosiydeHHOW W3 MPEANPUSATHN C Pa3HOM CUCTEMOM
BoJoCHAOeHUsl. OHO HE KOppeIUpyeT € KaJCHAApHBIM BpPEMEHEM
MOJYYEHUS UKPBI, UTO, TO-BUAUMOMY, OTPAXKAET aJICKBATHOE MO/ICIIH-
POBAHUE YCIOBUM COJAEPHKAHUS U TOPMOHAIBHON CTUMYJISIIIUU.
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KAUYECTBO BOJIbI M JJIOHHBIX OTJIOKEHUM BOJOEMOB
I'OPOJA TIOMEHM, OITPEAEJIAEMOE 110 TECT-PEAKIIUAM
PARAMECIUM CAUDATUM M CERIODAPHNIA AFFINIS

®. B. l'opaeesa, I'. E. Peiouna

OI'VII «l ocyoapcmeenHblil HAYYHO-NPOU3BOOCTNEEHHBIU YEHMP
PpblOHO2O0 X0351icmea», 2. Tromenwv, Poccus

Poct Hacenenus, orMeueHHBIM 3a mociaeanue S50 ner, 3HAYU-
TEJbHO YBEJIWYUII TTOCTYIIJIEHHE OBITOBBIX CTOKOB BO BHYTPEHHHE BO-
JOEMBI. T CTOKH CTaJIM UCTOYHUKOM 3arpsi3HEHUS pPeK, 03ep U Mpy-
JI0B, 4TO, B CBOIO OYE€pPE/b, CO3AaT0 HEOIAronpuUsiTHbIC YCIOBUS JJIsI
WCIIOJIb30BAaHMS UX B LIEJISIX PeKpealluH.

JIJ1st OLIEHKH KadyecTBa BOJBI U AOHHBIX oTioxkenui (JJO) Bomo-
emoB ropoga Tromenum (npynbl JlecHoii, Ytunbli u KpucraiabHbie
POJHUKH) OBLI HCIIOJb30BaH METOJ OMOTSCTUPOBAHMS HA MPOCTCH-
mux Paramecium caudatum pakoo6pasueix Ceriodaphnia affinis
corsiacHo oOmenpuHAThIX ['OCTupoBanabix MmeToauk. MccnenoBanus
MIPOBOUIIN B ce30HHOM nruHamuke B mepuobl 2006-2008.

Bona ucciegoBaHHBIX BOJIOEMOB OKa3blBalla OCTPOE TOKCHYE-
ckoe neiictBue Ha Paramecium caudatumonsko nerom 2007 r.,
CHWYKasl YUCJICHHOCTh MPOCTEUINX B 2 1 O0Jiee pa3 MO0 OTHOIIEHUIO K
KOHTPOJII0. XPOHUUYECKUM TOKCHYECKUM JEHCTBUEM OOJiajaia BoJa
BCEX MPYJOB BO BCE MEPUOJIbI HAOJIIOJACHUSI, 32 UCKIIOUEHUEM P00,
oToOpaHHBIX M3 NpyaoB B BeceHHui nepuoa 2008r. Hamnbonee Tok-
cuyHOM Oblna Boja mpyna KpucrtaiabHble pOJHUKHA, OCOOCHHO B JIET-
HUE TIePHO/Ibl, HanboJiee YucTon — npyaa JlecHoro.

Bonnsie BeITsDKKN JIO HCCIenyeMbIX IPYIOB OKa3bIBAIM OCTPOE
TOKCHUYECKOE JeiicTBMe Ha Paramecium caudatumonbsko B mpodax
BeceHHero orbopa 2007r. B 2008r. cymecTBeHHass CTUMYJISLIUS Jie-
JICHHS MPOCTEHINNX M yBenuueHrne yrcieHHocTH (Ha 40%) oTMedeHbI
TOJIbKO mpu aeirictBur mpod JJO mpyna Kpucranbabie poanuku (Be-
CCHHUI O0TOOp). XPOHUYECKOM TOKCHYHOCTBIO IO OTHOIICHHUIO K
Paramecium caudatumbiiagaim B pa3asie ce3oHbl JIO Bcex npyaoB.
[Tpuyem BecHoit u teroM JIO mpakTruecku Bcex mpynoB (kpome Jlec-
Horo u Kpucranpablie pogauku, jieto 2007T1.) CHUXaIK YUCIICHHOCTh
npocteimux Ha 13-66%,a ocenpto 2008 r. cTUMyIHpPOBAIM POCT
YUCJICHHOCTH TOMYJISIIMK Ki1eTok B 1,4-1,5paza. CaMbIMH TOKCUYHBI-
MU, U, CJIEIOBATEIbHO, 3arpsi3HeHHbIMU ObUTu JIO mpyna YTuHoro, a
CaMbIMH YHCTBIMHU — IIpyaa JIecHoro.
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Bona nccinenyemMbix BOJOEMOB HE OKas3bIBaja OCTPOTO TOKCHYE-
ckoro aciictBusa Ha Ceriodaphnia affinisIIpu xponudeckom Bo3meH-
CTBHM HaWOOJIbIIIEC YTHETEHHE HCIIBIThIBANA PEMPOAYKTHBHAS CHCTE-
Ma. OTMEYaJIM TO CTUMYJIALuio miogosutoctu (B 1,3-3,2paza), To yr-
nerenue (B 1,8-5,3paza). Hanbopiyro 3arpsa3HEHHOCTb BOJIbI UCCIIE-
nyeMbIxX npyaoB otMedand B 2008r., koraa mpoObl ObLIN TOKCUYHBI U
BECHOM, M JIETOM, U OCEHBI0. OTHOCHUTEHHO YHUCTON OblJIa BO/IA Ipy/ia
KpucransHble pogHuKH, HanOoIee 3arpss3HeHHON — npyaa JIecHoM.

JIO wuccimemyeMbIX BOAOEMOB HaMOOJIbIICH 3arpsS3HCHHOCTHIO
obmamanu B 2007T., TOKCHYHOCTH ObIJIa BBICOKOM BO BCE HCCIEMYE-
MBIE€ CE€30HBI I'0Ja, MAKCUMAaJILHOU — BECHOM, KOrJa OTMEYaJid U TU-
oenp paukoB Ha 30-100%,u cHmwxenue monoau — B 1,4-50,0pas.
Hawnbomnee uncteiMu 061 TPYHTHI, Hccneayembie B 2006r., oTkI0HE-
HUS OT KOHTPOJIS ObLIM He3HAauuTelbHBIMU. Hanbonee rpsa3HbiMu OblI-
U TpyHTHI TIpyaa KpucranbHble pOIHUKH, HAN0O0JIEe YUCTBIMHU — IIPY-
na Y TUHBIN.

Taxkum o6pa3zom, oreHka TOKCMYHOCTH Boawl M JIO wmccnenye-
MBIX BOJOEMOB IOKa3aja, YTO BCe MPYIbl B TOM MM HHOM CTEIICHH 3a-
I'PSI3HEHBI, TaK KaK U BOJa M TPYHTHI B Pa3HbIC CE30HBI r'0jla OKa3bIBa-
7Y TOKCHYECKoe aericTBre To Ha Paramecium caudatunto na Cerio-
daphnia affinis TokcuunbsiMu ObuIH Boga u JIO BO BceM CE30HHOM
IHana3oHe, HO MaKCHUMaiabHasl TOKCHYHOCTh OTMEUajaach, B OOJIBIINH-
CTBE CIIy4aeB, B BeCCHHUX Mpo0ax. TOKCMYHOCTh BOJLI M TPYHTOB HE
ociabeBaja M CO BpeMECHEM, aHTPONOTCHHAas Harpy3ka Ha BOJIOSMBI
TOJIBKO BO3pacrala.

OCOBEHHOCTH PASMHO’KEHHWS1 BECEHHEHEPECTYIOIIHUX
PbIb B BEPXHEHN OBM B YCJIOBUAX 3APET'YJIMPOBAHHOI'O
CTOKA

J1. b. I'opuea, A. A. PoctoBues, A. M. Buzep

Hosocubupckuii puauan @I'VII «l'ocpvioyenmp» —

3anCu6HUHUBFAK, . Hosocubupck, Poccus,
e-mail: sibribniiproekt@mail.ru

3aperynupoBanue croka p. Oou u co3nanue B 1959r. Hoocu-
OMPCKOTO BOJIOXPAHWIIUILA MPUBEIO K CYHIECTBEHHBIM H3MEHEHUSAM
AKOJIOTUYECKUX YCIOBUM KM3HU BOJHBIX OPTaHU3MOB, B TOM YHCJIE U
npeacraputeneid uxtuodaynsl. C 1ei1pt0 n3ydeHus: 3pPEeKTUBHOCTH
BOCITPOM3BO/ICTBA BECEHHEHEPECTYIOMMX BUIOB pri0 Bepxueit O0u B
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MaJIOBOJIHbIE TOJbl, B BeceHHe-eTHuil mepuoa 2008 r. mpoBoawmim
HaAOJIIOJIEHU 32 MOJIOJIbIO pbIO Ha p. O0u Huxke mwiotuHbl ['DC u Up-
MEHCKOM IIIece HIbKHEH 30HBI HOBOCHMOMPCKOro BOJOXpaHMIIHIIA.
Jl1s ydeTra MOJIOAM MCTIOJIh30BaIM KOHYCHBIE MXTHOTUIAHKTOHHBIE JIO-
ByIIKH. Becero 6pu10 yuteHo 22339K3. TUYHUHOK.

MaxkcumalnbHbIi ypOBEeHb BOJIbI B p. OOM B BECEHHE-JICTHUIM TIe-
puoz coctaBmi Bcero 1,5M, 4To BIBOE HMXKE IO CPABHEHUIO C IMOKa-
3aTeJSIMUA CPEAHUX MO BOAHOCTH JieT. bosyee Toro, ¢ 18 mast Habmtona-
JOCh PE3KOE M IPOJOJDKHTEIBHOE TaJCHHUE YPOBHS BOJBI, KOTOPOE
MPUBEJIO K OOCBIXaHWIO HEPECTUIMIN, TMOENW WKPHhl W JUYMHOK Ha
PAaHHHUX CTaaUAX pPa3BUTHSA. BbDKUBIIHME JTUYUHKU OBLIM BBITECHEHBI
13 MPHOPEKHBIX MEITKOBOAUN B PYCIOBYIO 30HY M CKAaThIBAJIMCh BHU3
1o TeyeHuro. [IpoaomKUTEILHOCTh CKaTa COCTaBUJIa OKOJIO JIBYX Me-
csateB, HaunHas ¢ 20 mas. Cpeaw MOKAaTHOM MOJIOU BCTPEYATUCH
JIeI, 513b, TUIOTBA, €JICIl, CyAaK H OKYHb.

B mMae 0CHOBY MUTPHUPYIOIIEH MOJIOJIM COCTABJISIM JIEU] U 53b, C
KOHIIeHTparnuei B Toimie Boasl 5,1 (1,3-9,7pk3./100 M°. B HioHe BU-
JTOBOM COCTaB MHUTPAHTOB PACIIMPIIICS 3a CUET IUIOTBBI, CyJaKa H
OKYHsI, a KOHIIEHTpaIus Bo3pocia 10 9,2 5k3./100 M°. B urose us co-
CTaBa MUTPAHTOB BBINMAAAI0T OKYHEBBIE, KOHIIEHTPAIIMS BHOBbh CHIIKA-
eTcs. B HawanbpHBIN MepHOJI cKaTa IPpeo0IagaroT NpeNIMIMHKA U PaH-
HUE JIMYMHKH, TI0 €r0 3aBEPIICHUI0 — PAaHHHE MAaJIbKH; CPEIHECyTOY-
Hasi KOHIIEHTpAIUs MOJIOAM OcTaeTcs Hu3koi — 5,8 3k3. /100 M3, 5
JIAIIb B TEMHOE BpeMsi CyTOK oHa gocturana 31 5k3./100m°. B mae-
HIOHE CyTOYHAas TWHAMHUKa cKaTa OblIa BhIpakeHa c1ado.

Ha Bomoxpanunuimie HaOmrogeHus npoBoauwau B -1l mexamax
Masg. Hemocratounas 0OBOJHEHHOCTH E€CTECTBEHHBIX IPHOPEKHBIX
HEPECTWINII U MEJJICHHBIH MPOTpPeB BOJbBI O HEPECTOBBIX TEMIIEpa-
Typ CASPKHUBAIN PAa3BUTHEC MKPHI U BEDKMBAHUE JTUIMHOK. 32 BECh IIe-
proj HaOIIOACHNS YPOBEHb BOIBI BEIPOC MEHEE YeM Ha 2 M, W IIpH-
OpeXHBIE 3aPOCITH BOJHON PAaCTUTEIBHOCTH OKa3ajIuCh HE 3aJUTHIMH.
Ha nnucThIX M MmecyaHbIX TPYHTAaX MEIKOBOJIWUN KIagKH HUKPHI OTCYT-
CTBOBAJIM, JIMYMHKHN 3aJIABJIMBAJIUCh €AUHWUYHO. B pailoHe pacmnoso-
KEHUSI NCKYCCTBEHHBIX HEPECTUJIUII, COCTOSIINX U3 THPJSIHA COCHO-
BBIX BEHUKOB, KOHIICHTPAIIUs MOJIOJIN JOCTUTajIa 43,53K3./M3.

K koniy Il nexansl masi cepbe3HbIl YPOH YUCIEHHOCTH MOJIOAU
pBIO ObLT HaHECEH IMITOPMOBLIMU BeTpamu. KoHIIEHTpaIys MOTruOIux
muynHoK 30 Mast B mpuOOWHOM moJjioce Ha 2 KM 00CJIEJ0BAaHHOTO T10-
Oepexbs coctaBuia ot 217,410 869,65K3./M°.
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B paiioHe HCKYyCCTBEHHBIX HEPECTHIIHII OBIIIO BBISIBJICHO TOJIBKO
3 Bua: aenr (67,4 Y%muunnok), 136 (30,7 %)u miotea (1,9 %).Bepo-
ATHO, 3TUMHU BHJIaMH HCKYCCTBEHHBIC HEPECTHIIUINA HCIIOIb3YIOTCS
Haubonee rhdextuBHO. OTCYyTCTBHE B NpOoOax MpeaCcTaBUTENICH ce-
MEHCTBAa OKYHEBBIX, BOBMOXHO, CBSI3aHO C WX HHU3KOW YHCICHHOCTBIO
B pailoHe INpoBeeHMs HaOJIIOJCHUN U HEPECTOM Cyjaaka Ha IiyO0oKo-
BOJIHBIX YYaCTKax 3a ImpeaeaaMu IpHOPEKHBIX METKOBOIHM.

Takum 00pa3zoM, HEOIATOMPHUATHBIA THIAPOJIOTHUYECKUN PEKUM
OTPHUIIATEIIBHO CKa3bIBACTCS HAa €CTECTBEHHOM BOCIPOU3BOICTBE OC-
HOBHBIX TIPOMBICIIOBBIX BHIOB PBIO. [loTepro ecTecCTBEHHBIX HEPECTO-
BBIX TUIOIIA/ICH B 3HAYUTEIBHONW MEPE MOXKET BO3MECTUTh MPUMEHE-
HUE MCKYCCTBEHHBIX HEPECTHIIMIII.

MHOTI'OJIETHAA JUHAMUKA YPOBHS PA3BUTHS JOHHON
P®AYHbDBI O3EPA MAJIOE BYTBIPUHO

H. B. lunenko
Vpanvcxuu punuan @I'VII «locpvioyenmp», Poccus

B nocnennue necAatuneTvs Ha Ypajie IMMPOKO PacIpOCTPAHEHO
UCIIOJIb30BAaHUE BOJOEMOB I BbIpAlIMBaHUS IEHHBIX Pa3BOJAUMBIX
BUJIOB pbI0. B pervone pacnpocTpaHeHbl HEOOBIINUE, METKOBOIHbIE,
HETPOTOYHBIE 03€pa, TaK Ha3bIBa€MbIE KapaceBbIE BOJOEMBI, a0OpH-
T€HHBIMU OOUTATENSIMU KOTOPBIX, KaK MPABUJIO, SIBIISIOTCS CepeOpsi-
ueiii (Carassius auratysu 3omnoroii kapack (Carassius carassiyisHa
Tepputopuu Kyprauckoit o6iactu okojio 80 % priOOIPOMBICIOBOTO
dboHa BOJJOEMOB MPEJICTABICHO KapaceBbIMU o3epamu. [Ipu mogdope
MOJTUKYJBTYPhI PBIO JTOHKHBI YUUTHIBATHCS HE TOJBKO MX KadyecTBa,
KaK 00bEKTOB PHIOOJIOBCTBA, HO M MPOAYKIIMOHHBIC BO3MOXHOCTH BO-
noemoB. Ilockonbky, yamie Bcero, B KaueCTBe OOBHEKTOB BbIpalllvBa-
HUS BBICTYNAIOT THIHYHBIC OeHTOdaru (Kap, cur), IpH pa3padoTke
CXEMBbI pabOTHI X03MCTBA HEOOXOAUMO 00J1aIaTh JAHHBIMU T10 YPOB-
HIO pa3BUTHUS KOPMOBOM 0a3bl BOJ0OEMA.

C 1998r. no Hacrosiero BpeMeHu B o3epe Manoe byThipuHO
BEAETCS TOCTOSSHHBIA MOHUTOPHUHI M3MEHECHUHW B COCTaBE JOHHOM
dayHbl BojgoeMa, pUKCUpyeTcs JMHAMHUKA YMCIASHHOCTH M OMOMAacChl
3000€HTOCA, a TaK K€ 3aBUCHMOCTh MEXJy OOMJIMEM KOPMOBBIX pe-
CYpCOB B BOJio€M€ U yJioBaMHu pbIObI. O3epo pacmosoxkeHo B Yacto-
o3epckoM paiioHe Kypranckoi oOmactu. JHO o3epa mecyaHo-
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UJIMCTOE, TECOK MpeobiiailaeT B MPUOPEKHON mojioce mmupuHor 250-
300 M. 3apacTaeMOCTh O3€pa He3HAUUTEIbHAs, JIUIIIb MECTaMu Mo Oe-
peram pacTeT TPOCTHHK, W3 TOTPYKEHHBIX PACTEHWU BCTPEUAIOTCS
PIECTHI.

COop rumpoOHOIOTUYECKOro MaTepuaia C 1ebl0 U3yUYeHHs CO-
CTaBa, pacrpeaeieHus, YUCICHHOCTH U OMOMACChI JOHHBIX KUBOTHBIX
IpPOBOAMWIICA B HauOoJee TUMUYHBIX y4acTKax BOJIOEMa B IIEHTpasb-
HOH YacTu U B npuOpexbe. 3000€HTOC OTOUPAIH C UCIOJIH30BAHUEM
KOJMYECTBEHHOTO OPYIUs JIOBa — KOPOOOUHOTO JHOUEpIaTess JKma-
Ha-bepku, momaapo 3axBara 1/40Mm>.

B xonme MHOToJIETHMX HCCIIeIOBAaHUN B COCTaBe JOHHOW (payHBI
o3epa M. ByTeiprHO OBITM OOHApPYXEHBI pPa3IMYHBIC TPYIIBI Opra-
HU3MOB 3000€HTOCA. DTO XUPOHOMMU/IbI, OJTUTOXEThI, TUYMHKUA MOKpe-
1IOB, pYYEHHUKOB, Xa000pHU/I, CTPEKO3, a TaK K€ raMMapyc U HEeMaTo-
nbl. JInunHKY XupoHOMUJ B OeHTOdayHe 03. M. ByThIpUHO CTOAT Ha
MIEPBOM MECTE MO BHIOBOMY pa3HO00Opa3nuio U 00unto, coctaBisis /0-
90 % o06meit unciaeHuoctd U 10 99 YoOuomaccsl.

B xone ucciaegoBanuii 3aKCUPOBAHO MIECTHA/IIATH BUIOB JIU-
yiuHOK ceMetictBa Chironomidae I[TocTosSHHBIMH ¥ MacCOBBIMH OOH-
TaTeISIMU ILEHTPAIBHOM 4YacTH O3€pa SBIISLIUCh XMPOHOMHUIBI poja
Chironomug(fl. plumosus fl. thummy, coctaBsis B HEKOTOpBIEC TOJIbI
okos10 80 %6euromacce! u cBhiie 90 %001ero KoaInuecTBa JOHHBIX
KUBOTHBIX. JIOBOJBHO BBICOKOW YHWCIECHHOCTH IOCTUTAINA JIMYUHKHU
pona Procladius(choreus+ ferrugineus. B npubpexne dpayHna xupo-
HOMHUJT Ooiyiee paszHooOpaszHa. IlpakTuyeckm exeroaHo (UKCHpOBa-
muck ak3eMiuiapel  Cryptochironomus gr. defectusipeacraBurenn
ponos Polypedilum, Glyptotendipe8 nemom coctaB KoMILIeKca Be-
aymux popm xuponomuna ozepa M. Byteipuno 3a mepuon ¢ 1998r.
MPaKTUYECKU HE W3MEHWJICS, YTO CBUIETEILCTBYET O CTAOMIBLHOCTHU
OJIarONPUSATHBIX YCIOBUM 0OMTaHHUS THIPOOMOHTOB B Bojjoeme. OqHa-
ko, B mpobax 2007—2008r. mo cpaBHEHHUIO C MPEAbIAYIINM MEPHO-
7IOM HaOJIFOAAIOTCS] HEKOTOPhIE M3MEHEHUsI KauyeCTBEHHOTO COCTaBa
3000eHTOCa. B 3apocisix TpocTHHKA 3aUKCUPOBAHBI TUJIPOOMOHTHI,
OPEANOUYTUTEbHBIM MECTOM OOUTAHUS KOTOPBIX SIBJISIOTCSI CTOSTYHE
BOJIbI, OOTaThle BOJHOW pACTUTENBLHOCTHIO. Takue kak GpUTOPUIbHbBIC
TMYUHKY XupoHomua Leptochironomus tener, Pentapedilum sordens,
Endochironomus tendeng, tak ’xe JMYMHKH CTpEeKo3 Sympecma
fusca
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6uomacca 3oobeHToCa, r/m2

Ha npoTskeHun Bcero nepuojia UCCIeAOBAHUM U O HACTOSAIIE-
ro BpeMEHHU 03¢p0o M. ByThIpHHO XapakTepH3yeTCs] KaK BHICOKOKOPM-
HBIH BOJOEM, OEHTOMAacca KOTOPOIo Koyiebajgach B pa3id4HbIC T'OZbI
ot 10,85r/m° (2002r.) mo 51,75r/m> (2004r.), oOmias YUCIEHHOCTh
JIOHHBIX SKMBOTHBIX COCTaBIsIa OT 944 5K3./M> (2001r.) gmo
68045K3./M” (2004r.).

Kak BHIHO U3 PHCYHKa MHOTOJICTHEH JWHAMHUKU YPOBHS Pa3BH-
TUSL TOHHOM (hayHbI, OOMIME KOPMOBBIX PECYpPCOB OKa3bIBACT 3aMET-
HO€ BIHSHHE Ha 00BEMbI IIPOMBIIIIEHHOIO JIOBA. BBICOKMI ypOBEHB
pa3BHUTHS 3000€HTOCA COIPOBOXKIACTCS 3HAYUTCIIHPHBIM MOBBIIIICHUEM
yIIOBOB, YMEHBIICHUE OCHTOMACCHI, COOTBETCTBCHHO, CHIIKCHHEM
00BEMOB JOOBIUH.
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COCTOSIHUE HEPECTOBOTI'O CTAJIA JIEIIIA PEUHOT' O
YYACTKA BEPXHEM OBU

M.A. Hoporun, H.A. Konecos, A.M. Buzep

Hoeocubupckuti punuan PI'VII «l ocpvioyenmp» —
3anCubHUHNBFAK, 2. Hosocubupck, Poccus

[lempro pa®OTHI SABISIOCH HM3YYCHHE CTPYKTYPBI HEPECTOBOTO
cTajza Jelia, BBISBICHUE YKOJOTHMUYECKMX YCIOBHM HEpecTa, ompejie-
JIEHHE TIJIOJOBUTOCTU M ITOKa3zaTejiel BOCIPOM3BOAUTEIIBHON CIIOCO0-
HOCTH CaMOK Jella.

B 2008 r. mons nema B KOHTPOJBHBIX YyJIOBax COCTaBisjIa
86,5 %,a nons octanbHBIX BUJIOB PbIO OblIa HHU3KA U B CYMME COCTa-
Bwia 13,5 %.

HepecrtoBsiit xon nema B 2008r. Havancs ¢ cepeaunbl anpens. B
Hayaje HEPECTOBOr0 Xoja Mpeodjagaad caMIlbl, OIS CaMOK YBEIIH-
quIach B Mae, C IPOTPEBOM BOJIBI 10 HEPECTOBBIX TemIieparyp. Ilpo-
JTOJKUTEIIBHOCTh HEpecTa Jiema coctaBuiia 15 nHei. [luk ero npu-
mescs Ha 8 — 15mas, korjaa Temmeparypa Bojibl gocturia 13 — 18 °C,
1 YCTAaHOBHJIACH TEILIas, cyxXas Imorojaa. Jlem HepecTHiICsS Ha 3aJIUTOM
JYTOBOM PACTUTEIHPHOCTH TOWMEHHBIX IPOTOK M 03€p, OeperoBbIX
KyCTaxX 00CKHUX 3aTOHOB, Ha TJIyOUHE J10 2 M.

HepectoBoe ctago nema B 2007 - 2008 . Obu10 NIpeCTaBICHO
oco0siMU TpeXx — ABeHaanaTu jet. OCHOBY HEPECTOBBIX CTaa B 3TH TO-
IIbI COCTaBIUIM YETBHIPEX - IIECTH T'OI0BaIbIe 0COOH, Ha JOJIIO KOTOPHIX
npUXoausioch B cpeaHeM /9 %. Jlons crapiieBo3pacTHBIX ocobeil B
KOHTpOJbHBIX yioBax 2007r. Oplna HU3Ka, a B 2008T. 0ocobu aecaru
— IBEHAJIIIATH JIET IPUCYTCTBOBAIN €IMHUYIHO, OJHAKO, CPEIHUMA BO3-
pact octaics Ha ypoBHe 2007T. u coctaBmi 5,61€T.

Macca 1 manas JJIMHA Tejla OJTHOBO3PACTHBIX 0CO0el HepecTo-
BOI'0 CTajJia CHJIbHO KoJie0aach. JIMHA Tella YeThIPEXJCTHUX 0CcOOeH
cocrasisuia 29-35cMm, macca tena 517-923r, neBstuieTHUX 0COOE
— 33—41cm u 707—180G cOOTBETCTBEHHO.

B mopdomerpuueckoM oTHomeHuu Jienl Bepxueir O0u xapak-
TEePU3YETCs CICIYIONIMM 00pa3oM: Majias JJIMHA Tejla UCCIIeI0BaHHbIX
9K3eMILIIPOB Kojeoanack oT 29,510 45,3cMm (B cpennem 35,2610,48),
a macca tena — ot 547 go 2081r (B cpeanem 993,99+43,106)OcHOB-
HbIE MEPHCTHYECKHE MPHU3HAKU HCCIEIOBAHHBIX 0COOEH XapaKTepu-
3YIOTCS CIAEAYIOIIMMH TOKa3aTeIMHU. KOJUYECTBO BETBUCTHIX JyUeH
B cnuHHOM IaBHMKe — 8-10 ¢ cpemnem 9,05+0,004),x0amuecTBO
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BETBHUCTHIX JIy4ell B aHalbHOM ILIaBHHKe — 22-29 § cpemHem
25,84+0,16),xa0epHbIX THIYMHOK Ha IIEPBOM kabepHOM ayre — 22-28
(B cpeqnem 25,2710,15)gucno yemryii B 6okoBou muHun — 51-60
cpenneM 55,06+0,24),k0aU4eCTBO MMO3BOHKOB B I'PYJHOM OTICIE —
13-17 ¢ cpennem 14,94%0,13),peaynupoBaHHBIX ITO3BOHKOB — 2-6
(B cpemnem 3,94+0,10),1103BOHKOB B XBOCTOBOM oTaeine — 20-23
(B cpeanem 21,15+0,08).

B menom, mis craga snemia Bepxueit O0u ¢ yBennueHUEM BO3-
pacTa ¥ JIMHCHHBIX pa3MepOB XapaKTEPHO yBEIWYCHHE IJIMHBI OPFOIII-
HBIX TIJTABHUKOB, BBICOTHI T'OJIOBBI, TTEKTOBEHTPAIBHOTO PACCTOSHUS.
YMEHBIIIEHUIO TIOJBEPTalOTCA TaKWe IIACTHYECKUE MNPHU3HAKU, Kak
BBICOTA CIIMHHOI'O IJIaBHUKA W JJIMHA HIDKHEHW JIOIACTH XBOCTOBOT'O
IUTaBHUKA.

AOconroTHAS IOA0BUTOCTH Jiea Kojeobamack oT 69,0 TeIC. mIT.
y HMIEeCTUICTHUX ocoOer no 128,3Thic. MIT. y AEBATHIETHUX, COCTaB-
751 B cpenHeM mo ctany 93,2 teic. mT. [lokazaTens OTHOCHUTEIbHOM
IIJIOJIOBUTOCTH Yy JIeIIa TAaKXKe YBEJIWYUBAIOTCS C BO3PACTOM, HO HX
KoJIcOaHMS BBIPAKCHBI HE TaK CHIIBHO, KaK Y aOCOJIFOTHOM ILIOIOBH-
toctu. Koaddurnuent 3penoctu y nema usmensuics ot 7,93 % no
10,97 % coctaBnss B cpeanem 1o ctaay 9,3 %.

C BO3pacToM y CaMOK yBEIHYHUBACTCS pa3Mep 3pEIIbIX HKPHUHOK.
Cpennuii fuaMeTp UKPUHOK COCTaBWI B cpeaHeM 1o craay 1,17 mm,
4TO HE3HAYMTEJIbHO MpeBbIMaeT nokaszareiab 60x romoB — 1,12mMwm
(1,07 — 1,19vmMm) [1] u 3HauuTenpHO BhIME HaHHBIX 1980% romoB —
1,05mm (0,91 — 1,22um) [2].

Jlureparypa:

1. ConoBoB B.II. buonorus nema BepxoBbeB O6u // Bomp. nx-
trosioruu. — 1970. 1. 10. —Bem. 5. —C. 790-795.

2. HoBocenos B.A. torn WHTpOAYKIIMHU Jiela U CyJaKa B Bep-
xoBbsix O0m // CO6. mayd. Tp. 'ocHUOPX. — 1986. —Bem. 243.
—C. 53-63.
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OIIbIT BBIPAIMBAHUWA TIEJIATA (COREGONU IS PEL ED)
B YCJOBUAX ITPYAOBBIX XO34AUCTB 3AITA/THOU YKPANHBI

A.A. 3axapeHko

HUncmumym pwibHoeo xo3aticmea, Ykpauna

PrI00X035CTBEHHOE OCBOCHHE IENISIAM B YKpaWHE HayaTto B
1954 r. B pe3yapTare 3KCHEPUMEHTAIBHBIX paboT ObLIO copmupo-
BaHO MAaTOYHOE CTaJl0, KOTOPOE AKCIUTYaTHPOBAJIOCh HECKOJIBKO JIET,
HO pa®OThI OBUIM 3aBEPIICHBI B CBSI3U C IMIEPEBOJIOM XO035HCTBA HA BbI-
pamuBaHue paayxHoi (openu. [loBTopHO HMKpa mensau Oblia 3aBe-
3eHa B 1965r., B utore cHoBa OBLJIO BRIPAIICHO MAaTOYHOE MOTOJIOBBE.
Ho B cBsI3u ¢ aKTUBHBIM OCBOCHHEM PACTUTEILHOSAHBIX PHIO daidbHE-
BOCTOYHOTO KOMILJIEKCA, KOTOPhIE C SKOHOMHYECKON M XO3SIHCTBEH-
HOW TOYEK 3peHHUs OBLIM 3HAYMTENIBHO 0OJiee MPOU3BOJAUTEIBLHBIMH,
padoOThl C CUTOBBIMH PHIOAMH TMOCTENEHHO IMOTEPSIN aKTyalbHOCTD.
Tpetbs monbiTka B 1998r. okazamace HeyjgauyHOM, BCIEACTBHE pa3-
JUYHBIX MPUYUH BBIPAIIEHHBIX CETOJIETOK COXPAHUTh HE yIAJIOCh.

B maprte 2008 1. B yeTBepThlii pa3 B YKpauHy ObLia 3aBe3eHa
HKpa o3epHOH nessau. JJonHKyOaluio U BeIpallliBaHUE MOJIOIU TIeIs-
T TIPOBOJIAJIN B PBHIOHBIX X03511icTBax BosbiHCKO# 00/1acTH.

Ilepuosa mouHKYOAIMK UKPHI MPOJIOKAICI B TeueHUe 29 CyToK,
yTo coctaBiisuio 106 rpagyconneit. Cpennsisi Temiiepatypa BOJbl MPU
sToM coctaBisuia 3,5C, MakcuManbHOE €€ TOBBIIICHUE 3a(pUKCHUPO-
BaHO B cepeaune maprta (6,0°C) u nauvane anpens (9,0°C). Do cmo-
COOCTBOBAJIO YCKOPEHHOMY BBIKJIEBY SMOPHOHOB.

BrikaronyBImecs: cBoOOJHbIE SMOPHUOHBI UMENIH CPETHIOI0 Mac-
cy 3,2wmr u puny 0,80cm. Ha cMmemanHoe nutaHue JUYUHKU Tepe-
IIUTK Ha 5-6 IeHb, MPU 3TOM JKHPOBBIE KATUTH TTOJTHOCTHIO PAaCCOCAIUCh
yepe3 12-14 nueit. JIMUMHOK KOPMHIIM CTapTOBBIM KOpMoM «Futura»
npou3BojicTBa «Aller aqua» HaymiusMu apTeMUU U 300ILIAHKTOHOM
U3 €CTECTBEHHBIX BOJIOEMOB.

[TogpamnmuBanue JUYUHOK MPOBOJWIM B TUIACTUKOBBIX JIOTKAX
IUTOIIAIBIO 3,12M2. I1oTHOCTE TOCAAKKM Ha MEPBBIX 3Talax IoJpa-
muBaHusa (K MOMEHTY IIepexoja Ha 9K30I¢HHOE MUTaHKE) COCTaBIILIA
50 ThIC. 5K3./M°, Ha 3aKTIOUUTENbHBIX — 15ThIC. 3K3./M°. Bon0o6MeH B
JOTKaX MPH MOJPAIIMBAHUHA COCTABIIUT 5-6 j1/MHH.

B 1enom, TMHENHBIN POCT U HAKOIUJICHUE MACChI Y JIMUYMHOK Iie-
7711 OBLITM paBHOMEPHBIMHU, HO HECKOJIBKO MeaieHHbIMU. Ha 20 cy-
TKH BbIpAlllUBAHUsS JTUYMHKUA ObUIM TOJIKO Ha TPEThEM JTalle pa3BU-
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THA. B KoHIIe Mas — Hayalle UIOHS JIUYUHKU JOCTUIJIH 4-ro JTama Ju-
YUHOYHOTO Pa3BUTHsA, MPH ATOM MX Macca Tejia cocrapisiia 21,5 mr,
muHa 1,63 cM, uTO OBLIIO HM)KE HOPMATHMBHBIX ITOKa3aTese i Jiv-
YUHOK MaTEPHUHCKOTO apeasa.

B urone mMoionp mensau mpu cpeaHer macce 21,5 Mr u aivHe
2,0 cm Obuta BeIMylieHa B npya. [lapaMeTpbl BECOBOrO U JIMHEMHOTO
poCTa 3a Tepuo/ BeIpaluBaHus, KoTopbid jiwics 148 cyTok, xapak-
TEPU30BAINCH CICAYIONIEH NUHAMUKOW. B jeTHUE Mecsubl BhIpallu-
Bauusg (¢ 13.06mo 2.09) macca monoau yBeauwdmnach Ha 18,1r, eé
CpeaHui mokaszaTesib B ceHTsA0pe coctarisan 18,3r1. Takum o6pazom,
CYTOYHBIN mpupocT ObLT paBeH 0,2r. B caenyromue mecsnsl (2.09 —
7.11)HaKkoIIeHHEe MacChl MPOUCXOUIO HHTCHCUBHEE — CPETHSSI Mac-
ca MoJioau coctaBisia 36,1r. BeICOKHI TEMIT pocTa B OCEHHUE Mecs-
116l OBLT peaJru30BaH 3a CYET BBICOKUX IOKa3aTesied OMoMacchl 300-
mIaHkToHa. COOTBETCTBEHHO HAOIIOMAIM YBEIWYCHHUE JIMHEHHOTO
pocta. [Ipu koHeunoit macce 36,1r nnunHa coctaBmsuia 14,02cm.

WccnenoBanus crieKTpa MATAHUS MOJIOJIN TEISIN MOKa3aiu, YTo
B IIHIIEBOM KOMKE OBIIM OPTaHU3MbI TPEX CUCTEMATHYSCKUX TPyl —
Rotatoria, Cladocera, CopepoddloMuHaHTHBIME SIBJISUIMCH TPEI-
craButenn Copepoda— 79,31-94,32 %acTh KOJIOBPATOK COCTABIIS-
aa 5,68-7,87 Y% Haubonee HecTaOMIbHBIE MOKA3aTEIN HAOJIIOJAINCH
cpenu Cladocera— 1,12 % — 13,79 %B numieBoM KOMKE CErojIeTOK
OBLITM BBISIBJICHBI MPEJCTAaBUTEIN D CHCTeMaTH4YecKux Tpyii. {omu-
HupoBaM naduun u 6ocMmuHBl (57 %), uKIONBl OBLTM Ha 2 MecTe
(18 %). Rotatoria 6s1a npeacrasiacHa Bugom Asplanchna— 6 %.
3000eHTOC OBLI MpEeCTaBICH MaJOIIETUHKOBEIMU uepBsiMu (Stylaria
lacustrig u Becusukamu (Plecopterd — 6,0u 13,0 %co0TBETCTBEHHO.

Pe3ynbpTaThl paboT MO TOMHKYOAIIMU UKPHI U BBIPAIITUBAHUIO MO-
JIOM MEJSIAU B X03siCcTBAaX BOJBIHCKOM 001aCTU CBUAETEILCTBYIOT O
BO3MOXXHOCTH KYJIbTUBHPOBAHUS €€ B PHIOHBIX XO3IMCTBaX YKpaHHBHI.
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MPUMEHEHHUE METOJIA BAOXUMWYECKOM WHINKALIAM JJIST

ONPEEJEHMS COCTOSIHUS NOIMYISLMHA IJIOTBBI (RUTILUS

RUTILUSLACUSTRIS (L.) BACCEMHA PEKH TOBOJI B YCJIOBHUAX
YCTONYHMBOI'O AHTPOIIOTEHHOI'O 3ATPA3HEHHUSA

A. B. Kopmynos, A. 0. ®unaros

OI'VII «l ocyoapcmeenHblil HAYYHO-NPOU3BOOCTNEEHHBIU YEHMP
PpblOHO2O0 X0351icmea», 2. Tromenwv, Poccus

J1J151 KOMIUIEKCHOTO MOHUTOPUHTA COCTOSIHUS PEK MUCTIONb3YIOTCS
pa3linyHbIe OPraHW3MbI-OUOMHIUKATOPHI, B TOM YHCIIE U PBIObI, MO-
CTOSIHHO OOHWTAIOIINE B ATUX BOJAOTOKaX. TyBOAHBIC BUIBI PHIO SIBIIS-
I0TCSl HJIeaIbHBIM OOBEKTOM UCCIICIOBAaHUMN TP OINPEICIECHUM MOTEH-
IUAJTbHOM TOKCMYHOCTH TOW WJIM WHOW TPYIIBI BEIIECTB MOCTYNAKO-
IIMX B BOJIOEMBI BO BpeMsi XO3SUCTBEHHOW nearenbHocTH. Ocoboe
3HAYEHUE PHIO OMpPEAEseTCs] TeM, YTO OHM SIBJISIIOTCA BaKHEHIIUM
AJIEMEHTOM 3KOCHUCTEMBbl M OJIHUM M3 3BEHbEB TPO(UUECKOU IIemHu.
[[Inpokuii 1rama3oH peakiuii pbI0 MO3BOJSET OIEHUBATH BO3JICUCT-
BHE HAa BOJOEMBI U UX SKOCUCTEMBI (DAKTOPOB PA3ITUYHON TPUPO/IBI.

MHorourcaeHHbIE JTUTEpaTypHbIE JTaHHbIE CBUICTEIBCTBYIOT O
OOJBIINX OUMOXUMHYECKUX U (PU3HOJIOTUUECKUX HAPYIICHUSIX, BO3HU-
KAIOIUX B OPraHu3MeE PbIO MOJT BIUSHUEM TOKCUKAHTOB. OTKJIOHEHHUE
OT HOPMbI OMOXMMHYECKUX MPOIECCOB, MPOUCXOAIINX B OPraHU3Me
pBIOBI, SABJISIETCS CIEICTBHEM HapylIeHUST OOMEHHBIX MPOIIECCOB U
MOXET CIIYXUTh HAJIC)KHBIM HWHJUKATOPOM HA YXYJUIEHUE CPEbI
oOUTaHUS.

OnHuM U3 MEePCIEKTUBHBIX MYTEeW PEIIeHUs 3TON 3aauu SBIIS-
€TCSl MCIOIb30BAHKUE PA3IMIHBIX OMOXUMHUYCCKUX MmapaMeTpoB (B ya-
CTHOCTH — COJCpKaHHe BojaopacTBopuMoii (pakiuu Ocenka (BDB) u
aKTHUBHOCTH alleTHIXoJnHACcTepa3sl (AXD) B Mo3ry pei0). AXD o6:a-
JAI0T BBICOKOW UYBCTBUTEIIBHOCTHIO K Pa3IMYHBIM HHTHOUTOpaM, B
4aCTHOCTH (hoCHOpPOPraHUISCKUM.

B nacrosiee Bpemsi 06acceiiH p. ToOoa moaBEep:KEH CUIBHOMY
aHTPOIIOTCeHHOMY BO3JieiicTBUI0. B 0OacceiiHe pekH OCHOBHBIMH HC-
TOYHUKAMHM 3arps3HEHUS OBEPXHOCTHBIX BOJI SIBJISIOTCS MPOU3BOJICT-
BEHHBIC, JIMBHEBBIC U XO35UCTBEHHO-OBITOBBIE CTOYHBIE BOJIbI, AU(-
Gy3HBIN CTOK, (OPMUPYIOIMIUICS HA CEILCKOXO3AMCTBEHHBIX BOJO-
coopax.

Hamu 0nu10 ipoBenieno onpeneneaue BOb u aktuBnoct AX09
B MO3Ty IUIOTBHI B3 p. To6oxn (cT.1) m nByx yuactkoB p. Typa (cT.2 m
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cT.3), OJIHOI'0 U3 OCHOBHBIX IMPUTOKOB p. T000J, 1 HanbojIee MOABEP-
’KEHHOTO aHTPOTIOTEHHOMY BO3/CHCTBHIO.

Omnpenenenne coaepxkanus Oenka mpoBoawan mMeroiom bpen-
dopa, s ompeaeneHus aKTUBHOCTH AXD HCIOIB30BAJICA METO]
Onnmana. B pesynbTaTe mpoBeACHHBIX UCCIAEAOBAHUN OTMEUYEHO, YTO
coJiepkaHue OeJika B MO3TY IUTOTBHI U3 p. To6omn (cT.1) mocToBepHO
BbIIE, 4eM B p. Typa. AkTuBHOCTh AXD TakKe TOCTOBEPHO BBIIIE Y
pbi0 u3 p. Tobou. YV pri0 cT. 3 0TMEUEHO KaK caMOe HU3KOE COAeprKa-
HUe OejIKa Tak ¥ HanboJjee HU3KUM MoKa3aTellb akTUBHOCTH (pepMEHTA
(Tabauna).

Tabauma — Coaepxxanne BOb u aktuBHOCT, AXD MoO3ra mioTBbI U3
p.p- To6ox u Typer (X£mx)

Conepxxanue AxktuBHOCTH AXD,
Crannuun Bonoem n
Oeinka, MKI/T MKMOJIB/MT/MUH
1 P. Toboun 39,8+1,3 1,20+0,14 14
2 P. Typa 29,9+2,6 0,50+0,06 14
(c. Co30HOBO)
3 P. Typa 25,242,3 0,43+0,06 14
(c. Kackapa)

N3MeHeHust coieprkaHusi Oejika, a Takke akKTUBHOCTHU AXD B
MO3Ty IUIOTBBI OTPA)KA€T CTENEHb aHTPOIOT€HHOM HArpy3KH Ha 3KO-
CHUCTEMY HCCJIEJOBAHHBIX PEK.

COBEPHLIEHCTBOBAHME TEXHOJIOI'M UHTEHCHUBHOI'O
BBIPAIIIUBAHUS IIYKHU (ESOX LUCIUSL.).

b. quKal, C. HGH,ZLGJIl, P. M. HeBaI/IZ, A. Ponsin™

lHHcmumym PLIOHO20 X03AUCMBA, AKBAKYIbMYPbL U UpPULaAYUU
(HAKI), 2. Capsawt, Benepus
2Aranyponty Inc.z. Cazxanombamma, Benepus

[lyka (Esox luciu} seisercs oMHUM M3 BaXKHEHIIMX XHIIHBIX
BU10B pbIO IlenTpansHoit EBporbl. DT0 0MH U3 U3I00JICHHBIX BHUIOB
B CIIOPTUBHOM PBHIOOJIOBCTBE BCETO MHPA, a TAK)KE YaCTh OOIIETO KO-
JIOTUYECKOro OajaHca SKOCHUCTEMBI IIPECHBIX BOJOEMOB. MICKyCCTBEH-
HOE Pa3BEJICHUE U NIPYAO0BOEC BhIPAIIMBAHUE LYK UMEET JJIUTEIbHYIO
HCTOPHIO, OJHAKO HMHTEHCHUBHBIE METOJIbl BBIPAIIMBAHUSA HAa CYXHX
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KOpMax JI0 CUX TOp HE UMEIOT IMHUPOKOTO PacIpOCTpaHCHHs. Bboku-
BAa€MOCTh MEJIKOPa3MEpPHOU MOJIOMIU, 3aphIOIsIeMOll B €CTECTBCHHBIC
BOZI0EMBI, OOBIYHO OYCHb HU3KA U TPYIHO Mpe/icKazyema.

Cy1iecTByIOIME TPYJIHOCTH MHTEHCUBHOIO BBIpAIIMBAHUS JlaH-
HOTO BHJA CBSI3aHBI C BBHICOKMM ypOBHEM KaHHHOAIW3Ma Jake Ha
PaHHUX CTaJUAX PA3BUTHUS U XapaKTEPHBIMU OCOOCHHOCTSMU MMUTAHUS
(mpenmouTeHue oTHAETCS ABWKYIICHCS JT00bIde). JlaHHBIC CIIOKHOCTH
Ha JIOJITO€ BpEeMs CHeNlajll WHTEHCHBHOE BBIPAIIMBAHWE HEBO3MOXK-
HbIM. PellieHue ObU10 HallIeHO BCETO HECKOJIBKO JIET Ha3a/l.

Hamu ObUIM ompeneneHbl Takue MapamMeTphl Kak BIUSHUE KOP-
MOB, YaCTOThI KOPMJICHUSI U KOPMOBOT0 Kod(duimeHta Ha pocT, co-
CTaB Msica PHIOBI U COJIep)KaHUE KUPHBIX KUCTOT. Takke ObuTH u3yue-
HBI Pa3IMYHBIC MOKA3aTEHM POCTA IIYKH PA3HOW MCXOIHON MAacChl pU
KOPMJICHUM HWCKYCCTBEHHBIMH KOPMaMH. bBBIIO yCTaHOBIEHO, 4YTO
COPTUPOBKA HAa TOMOTEHHBIE TPYMNIbI W JOCTAaTOYHOE KOPMIICHHE
CHIDKAET Ciydau KaHHMOanm3ma. Ha ocHOBe Hammx pe3ysbTaToB Ha
0a3e ppIOHOTO XO03sicTBa «PeTrmaniop» OBIJI0O Ha4YaTO WHAYCTPUAIIh-
HOE BBIpaIIMBaHKUE NIyKU. IHCTUTYT PBIOHOTO XO35HCTBA, aKBaKYJIhb-
TYypbl ¥ HPPUTAIMH CIIOCOOCTBOBAJI YCOBEPIICHCTBOBAHHUIO U IIIHPO-
KOMY PaclpOCTPAHCHHIO TAHHOW TEXHOJIOTHH MEXIYy 3aNHTEPECOBAH-
HBIMU CIIEIUATTCTAMH.

B Hacrosiiee BpeMs MPOBOASTCS HMCCICIOBAHUS MO BHECE30H-
HOMY HEPEeCTy IIyKH, BHIpAIIMBAHUIO €€ B OMKYJIBTYpe C OCETPOBBIMU
peiOdaMu, a Takke pa3pabdaThIBAIOTCS BOMPOCHI COACPKAHMS U BBDKHU-
BaEMOCTH.

CETb HEHTPOB I10 AKBAKYJIbTYPE B HEHTPAJIbHOM "
BOCTOYHOMU EBPOIIE (NACEE): UCTOPUS U NIEPCIIEKTHUBbI

I1. Jleanen

Hucmumym pvibHo2o x0351icmea, akeaxyibmypbl U uppucayuu,
e. Capeaw, Benepus

Cetp 1eHTpOB 1O akBakyJabType B LleHTpanbHoM m BocTouHou
EBpone Obina odpunuansHo ocHoBana B 2004r. B r. Capsai, Benr-
pus. B Hacrosiiee BpeMsi KOJTUYECTBO €€ WIEHOB TOCTUTIIO 44 HHCTH-
TyTOB U3 15 cTpaH.

Muccueii NACEE sBnsietcs coneiictBue 3G (PeKTUBHON HHTE-
rpaliyd Hay4HO-HccieaoBaTenbckoi cepsnl LlenTpansHoit 1 Boctou-
Hou EBporsl B EBporieiickoe uccienoBaTelibCKOe IMPOCTPAHCTBO U
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EBporieiickoe MpocTpaHCTBO BBICIIEro oOpa3zoBanus. E€ 1enbro sBis-
€TCS YMEHBIIECHHE MPOonacTh MexAy 3amaaHoil u Boctounoit EBpo-
MOV W yiaydlieHue KoMmyHukauuu cpeau HUUW u mexny HayyHO-
HCCIIeIOBATENBCKOM chepoi, MPOU3BOIUTEIIMH U TTOJTUTHKAMH.

Xots NACEE saBnsiercst HOBoM opraHuzaiuei, y He€ yxkKe eCTh
XOpollIie paboune CBSI3U C PAJIOM MEKIYHAPOHBIX OpraHu3aIui, Ta-
kux kak EATIP, EAS, EFARO,EC, Espodum, ®AO, FEAP u
NACA. Mexnaynapoanoe npusnanne NACEE noarBepxkaaercst Tak-
xe TeM, uto DAO npucBousio e cratyc opuIlMaIbHOW OpraHu3alum-
naptaépa PAQO, 4TO KpOME MPOYErO, O3HAYAET, YTO MPEICTABUTEIIH
NACEE npurnamarorcst Ha coBemnianusi KomuteTra pplOHOTO XO3SIHCT-
Ba ®AO.

Ha mexnaynaponnoit ciiene rinaBHoi nenbio NACEE sBasercs
2 PeKTUBHOE TPEICTaBICHUE WM 3allluTa WHTEpPECOB pernoHa llen-
TpasibHO-BocTouHoM EBporbl B mporeccax NPUHATHS MEXKIYyHApPO.-
HBIX U PErMOHAJBHBIX peuieHud. OHa y4acTBYeT B PErMOHAJIBHBIX U
MEKPETUOHAIBHBIX MpOrpaMMax, HaIlpaBIICHHBIX Ha Pa3BUTHE CO-
TPYAHUYECTBA MEXAY JaHHBIM PETrHMOHOM W JPYTUMHU PEruOHAMHU
(co3manme KOHCOpIHMyMa IO KapIiy C ydJacTHEM HWHCTHTYTOB lleH-
TpasibHO-BocTtounoit EBponsl u FOro-Boctounoit A3uu, koHdepeH-
s ®AO/NACEE no akBakynbType KaBkasza).

Baytpu pernona npaktudeckas aestenbHocTh NACEE dbokycu-
pyeTcs Ha YJIy4YlIEeHHWd KOMMYHHUKAIuu W oOMeHa wuHdopmalue,
WHUIIMATUBE COBMECTHBIX HAy4YHO-UCCIIEI0BATEIbCKUX, 00Opa3oBa-
TEIbHO-00yYarOUUX MPOrpamMM U COJICUCTBUU MOOMIIBHOCTH YUEHBIX,
OCOOCHHO MOJIOABIX. BbIIM MONBITKA CO34aHUSI COBMECTHOM Maru-
crepckoil mporpammbl NACEE. boimu nonanst ABa npoexkra TEMPUS
IUISL COJIEUCTBHS €€ YUPEKIECHUIO, HO, K COKAIICHUIO, IO CUX MOP OHH
HE MOJYYWIIA NOoJJepKKu. OgHAKO ecTh U ycnexu. beul Hauat oOMeH
MpernojiaBaTeIsiIMU U CTyJAEHTaMU MEXKJY BEHI€PCKUMHU U XOPBATCKU-
MM YHUBEpcUTETaMH. Moy1010¥1 yU4€HBIN U3 ACTpaxaHCKOIro rocyaap-
CTBEHHOTO TEXHUYECKOIro yHUBepcuTera, Poccusi, Hadan paboTy B
BeHrepckoM MHCTUTYTE pBIOHOTO XO3SMCTBA, aKBAKYJIBTYPhl U UPPU-
raiuu. PeiboBomamu u yu€neiMu u3 pasubix ctpan NACEE mpogo-
JSTCSI B3aUMHbBIC BU3HUTHI. bblIa OTKphITA HOBasi, WHTEPAKTUBHAS
ctpanunia NACEE, kotopas ceiiuac o)kujaeT MaTepuajoB OT YICHOB.
Bo Bpems Hacrosme koHdepeHIuu OyaeT MPOoBeAEH 03HAKOMUTEIIh-
HBI CEMUHAp /ISl YYaCTHUKOB MO JAHHOW CTpaHUIIEC JJisi OOy4eHUs
crioco6am 3arpy3ku uHpopMaiu Ha He€.
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NACEE nocturina xopommx pe3yabTaTOB B MEXKIYHAPOIHOM
COTpYAHUYECTBE U OmpeaesieHuH noiuTtuku. E€ mpakTuueckue pe-
3yJbTaThl JJIsI HEKOTOPBIX MOTYT TOKa3aThCSd CKPOMHBIMH, OJHAKO
OHM SICHO CBHUJETEILCTBYIOT O TOM, YTO COTPYAHUYECTBO, HAYATOE B
2004r., nBwXKeTCA B NMPaBWIHBHOM HaMpaBICHUM, NaKE €CIU U «Ma-
JBIMH THHaramMu». HecoMHEHHO, HEOOXOJMMO PEIIUTh €I s Ipo-
onem. bynyun mononoi opranuzanueii, NACEE 6opetcst ¢ HemocTat-
KOM (MHaHCUPOBaHUS, U 0€3 SHTy3Ha3Ma HEKOTOPBIX €€ YWICHOB MHO-
rue e€ pe3yJbTaThl He ObLIN Obl JOCTUTHYTHI. 3HAUUTEIIHBHBIM TIPETIST-
CTBHEM, TpeOYIOIINM MPEOAOJICHHUSI, SBISIETCS SI3bIKOBOW Oapbep, or-
PaHUYUBAIONIUN MOOMIBHOCTh U y4acTHE B COBMECTHBIX MTPOrpaMMax.
JIs MHUITMAUKY TTpOrpaMM 10 0OMEHY U MOOUIIBHOCTH HEO0OXOIUMO
TaK)Xe PelIUTh Pl (UHAHCOBBIX BOMPOCOB: HYKHBI XOPOIIHUE CXEMbI
duHaHCcHpoBaHUS (CTUTICHIMH WK OOMEH Ha TAPUTETHOW OCHOBE).

Pemienne naHHBIX BOIPOCOB, OECCIIOPHO, 3alMET HEKOTOPOE
BpeMsi, HO OHU MOTYT U J0JDKHBI ObITh pemeHsl. NACEE oTkpoiTa niis
COTPYAHUYECTBA CO BCEMH MHCTUTYTaMHM, Kak €€ WIeHaMH, Tak U He
SIBJISIIOIIMHECS. TAKOBBIMH, M TOTOBA OKa3bIBaTh COJICHCTBUE B CO3/1a-
HUW HAy4HO-UCCIEI0BATEIbCKIX, 00pa30BaTEIbHO-00yYAIOUIUX MPO-
rpamM, mporpamMm ooMeHa u MoounabHOCTH. MBI BepuM, uTo NACEE
MOXET MHOT'O€ JIaTh CBOUM YJICHaM, a YJIEHbl, 0OCOOCHHO MX MOJIO/bIC
yuénsle, MmoryT nath MHOTO NACEE.

PE3YJIbTATHI BBIPAILIUBAHUS OKYHS (PERCA FLUVIATILIS)
B YCJIOBUAX YCTAHOBKHA 3AMKHYTOI'O HUKJIA

C. Jleunen

Hncmumym pulbno20 x033Ucmea, akeakyibmypuvl U Uppueayuu
(HAKI), e. Capsawt, Benepus

B HacToAmmii MOMEHT YBEJIIMYEHUE AKBAKYJIBTYPHOU MPOAYKIIAU
esporetickoro okyns (Perca fluvialis L) 3aTtpyaasercs Hu3kuM Kade-
CTBOM JIMYMHOK M UX HEOJHOPOJHOCTHIO. OJIHAKO MCCIICIOBAHUS IO-
CJIEIHUX JIET YKa3bIBaIOT Ha BO3MOKHOCTh MHTEHCHU(UKAIMKU BbIpa-
IIMBAHUS OKYHS Ha BCEX CTaJUAX PA3BUTHS.

Maro4dHoe CTafo OKyH COAEPHKAJOCh KCTEHCHBHBIM ITyTEM B
KOIAaHbIX MPYyJaX B Ka4eCTBE JOMOJHUTEIBHOTO XUIIHOTO OOBEKTa B
MOJIUKYJIBTYPE C KaploM W PacTUTEIbHOSIHBIMU pblOamu. B mapte
MPOU3BOAUTENN ObUIM MEPEBE3CHBI HA 0a3y PEelUpPKYJISAIIMOHHON CHC-
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TEMbI UHCTUTYTA, TJie OBLJIO IPOU3BEICHO UCKYCCTBEHHOE pa3BeIcCHUE
IpyU TMOMOIIM TOPMOHAIBHOTO METOJa CTUMYJIMPOBAHUS HEpECTa.
TeMmnepaTypHbIi peKUM BOJIbI B HEPECTOBBIX OaccelHax MOAACPHKH-
Banu B mpeaenax 17,5-19,2°C.

[Tocne HepecTa ukpa Obula coOpaHa M MHKyOMpoOBajgach B 8-MH
JUTPOBBIX amnmapartax Llyrepa 6e3 JOMOJHUTETFHOTO 00ECKICUBAHUS.
[lepBble TMUMHKK BBUTYMUJIWCH Yepe3 MATh JAHEH Mocie CTUMYJIHPO-
BaHUs HepecTa. OHM CAMOTOKOM OBLIIM MEPEMEILECHBI B JIBA TUIACTUKO-
BbIX OacceiiHa, CHa0KaeMbIX a3pUPOBAHHOW BOJAOUW U3 PEIUPKYJISAIIM-
OHHOM CHUCTEeMBI co cpenneit Temmneparypoit 19,8-20,8°CKopmienue
ocymectBisuin Artemia salina naupliikaxxasie 8 vacoB, B KauecTBe
JOTIOJTHUTEILHOTO KOpMa HCIOJB30BAM KOJOBPAaTKM M SUYHBIE
xenTku. B aToT mepuos Obl1 oTMedeH BeicOKu — 10 80 % -ypoBeHb
CMEPTHOCTH B CBSI3U C MEPEXO0JIOM JIMYMHOK Ha aKTUBHOE MUTAHUE U
WX TIOBBIIICGHHOW YYBCTBUTEIBHOCTBIO K a0MOTHYECKUM (akTopam
Cpebl.

B Bo3pacte 21 nHS TUYMHKYA OBUTA PacCOPTHUPOBAHBI HA IIECThH
TPYIII JJISE BBIPAIIIUBAHKS B KPYIJIBIX OacceiiHax ¢ MPOTOYHOM BOJIOM.
Ha nanHOM sTame mpoucxXoAus MOCTENEHHBIM MepeBOj JIMYMHOK Ha
CyXH€ UCKYCCTBEHHbIE KOpMa. TemmnepaTypy BOJbI MOJIIEPKUBAIN Ha
ypoBHe 19,6-20,0°C koH1ieHTpanus Kuciaopojaa He MeHee /5 % Ha-
ChlllleHUs. 357IHEBHBIC JTUYMHKHU OBUIM TOJHOCTHIO TMEPEBEICHBI Ha
UTaHUE MCKYCCTBEHHBIM KopMmoM Perla screttingc conepsxanuem
Oenka 62 %.

Ha mpotspkeHuu Bcero TEIIIOrO CE30HA TeMIeparypa BOAbI B
OacceitHax koneb6anacs ot 19,2°Cno 22,3°C.CopTupoBKY MpPOU3BO-
TIWTA KaXK]IbIE JIBa MECSIIa B COOTBETCTBUU C pa3MEPHO-BECOBLIMU I10-
kazarenasiMu. CKOpOCTh pOCTa MOACUYUTHIBAIIA pa3 B JIBE HEJEIU Ha OC-
HOBE MHANBUYyalbHOU Macchl 30 pbIO M3 KaXI0M pa3MepHO-BECOBOM
rpynmbl. ONTUMaIbHBIN CPEAHECYTOUYHBIM PALIMOH ONPEAEHSIN B CO-
OTBETCTBUHU C CYIIECTBYIOIIMMHU JIUTEPATYPHBIMU JAHHBIMUA U KOPPEK-
TUPOBAJIN €KETHEBHO B 3aBUCUMOCTH OT TOeTaHus. Takxke ompeaess-
JM yAeNbHYI0 cKopocTh pocta (SGR), TemneparypHblii Ko3hHUIIHCHT
pocta (TGC)u xopmoBoii korddunuent (FCR).

OceHblo Bce PIObI OBUIM MEPEBE/ICHBI HA KOPM C COJIEpKaHUEM
oenka 47%.3uMHee cojaepkaHUe MPOU3BOAWIM B TeX ke OacceiHax
npu Temnepatype Boabl 17,0-18,8°CPe3ynbpTaThl BeIpamuBaHus 00b-
€JIMHEHBI B TAOJIHIIE.
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Tabnuma — Pe3ynbTaThl BhIpaliiBaHus €BPOIEHCKOTO OKYHS B yCJIO-
BUSIX YCTAHOBKHM 3aMKHYTOT'O THUIIA

Macca tena, r BLbKIBaC-
Bospacr Cpenne- Makcum. MunHum. MocTs, %
B3BEIIl. WHIUBU/I. WHIUBU/I.
JInunHky,
HMEPCIIEUIHC | 4 35,40 59 2,38 0,21 64,8
Ha aKTHBHOE
MMMTaHUE
Mooap 4,91+0,95 12,8 1,3 78,9
Ceromerkun | 21,87+10,24 85,0 7,0 90,79
I"'omoBukH 70,98+39,00 212,0 17,0 80,98

Ha npoTskeHuu Bcero mnepuojia BbIpallliBaHUs TMOJJICPKUBATU
OTHOCHUTEJIBHO BBICOKYIO TEMIIEPATypPy BO/IbI, UTO SBUJIOCH MIPUUUHOMN
BBICOKOTO TeMIa pocTa. B ycCJIOBUSX YCTaHOBKM 3aMKHYTOrO THIa
OKYHb JJOCTUTraeT TOBapHOU macchl 60T 3a OAUH TOJl, YTO CBUJCTEIb-
CTBYET O IIMPOKHX BO3MOXHOCTSIX HMCIOJIb30BaHMS JAaHHOTO BHJA B
aKBaKyJbTYpe.

HEPBBIE UTOI'M IPUMEHEHUWSA HETPAJULIMOHHBIX
KOPMOBbBIX KOMIIOHEHTOB B PAIIMOHAX VIS KOPMJIEHUA
MOJIOAU A®PUKAHCKOI'O COMA CLARIAS GARIEPINUS

E. A. Menbuenkos, B. B. IIpus, 1. I'. IlleBuenko
QI'VII «<BHUHUITIPX>», Poccus

Adpukanckuii (KJapHeBBI) COM SBISICTCS IEPCIECKTHBHBIM
OOBEKTOM BBHIpAIIMBAHUSA B WHIYCTPHAIBHOW akBakyjabType. OJHUM
U3 CAEPKUBAOIINUX (PAKTOPOB PACIPOCTPAHCHUS U PHIOOXO3SMCTBEH-
HOT'O OCBOCHMSI a)pUKAHCKOTO COMa SIBJIAETCSI OTCYTCTBUE 3(PHEeKTUB-
HBIX CTapTOBBIX KOMOWKOPMOB [JIsi MOJpAlIMBAaHUS €r0 Ha PaHHUX
JTamnax OHTOreHe3a. Mcmonb30BaHME KOPMOB, MPEIHA3HAYCHHBIX IS
JIPYTUuX BUJOB PbIO, MaTOd(PHEKTUBHO. DTO CBSI3aHO C OCOOEHHOCTSI-
MU Pa3BUTHUS MHIIEBAPUTEIHHON CUCTEMBI adpPUKAHCKOTO coma U
HU3KOW aKTHUBHOCTHIO (pepMEHTOB. B paHHUIl mepuoja pa3BUTUS JIH-
YUHKaM HEO0OXOJMMBbI JIETKOJOCTYIHBIE OCJIKH ¢ HU3KON MOJICKYJISIp-
HOW MAacCCOH.

[lenpro wWcciieqOBaHUK SABJISIIIACH CPABHUTEJbHAS OICHKA KOp-
MOB, B COCTaB KOTOPBIX BXOJUIN TPAJUIIMOHHBIE KOMIIOHEHTHI: PhIO-
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Hasg MyKa, BUTa3ap U KOPMOBBIE JIPOXIKU, a4 TaK)KE HOBBIE MperapaThl
«Kommamuu-80», dIpoBut» u dhepMeHTONIM3AT OMOMACCH IPOKKEH
caxapomuiieToB. KoHTponem ciyXuina MOJ0Jb, ToJapalnuBaemMasl Ha
KMBBIX KOpMax (HAyIUTUU apTeMuH). [IJIs TOCTYKEHUS MOCTaBICHHOM
1eIM OBLITM OTpEeIeSICHbI CISAYIONINE 3a1auu:

- o1IeHUTH 3(P(HEKTUBHOCTH BBEACHUS TPAJAUIIMOHHBIX KOPMOBBIX
KOMIIOHEHTOB B COCTaB CTapTOBBIX KOPMOB ISl MOJIOJIU ad)pUKAHCKO-
ro coMa 0e3 UCMOJIb30BaHUS )KUBBIX KOPMOB;

- OLICHUTH PHIOOBOJIHO-OMOJIOTHYECKYIO A(DPEKTUBHOCTH HOBBIX
KOMIIOHEHTOB B COCTaBE€ AKCIEPUMEHTAIbHBIX JIHET.

[Ipu ncnonab30BaHUU CTAPTOBBIX KOPMOB, BKJIIOYAIOIINX B ce0s
TpagUIIMOHHBIC KOMIIOHEHTBI: PHIOHYIO MYKY, BUTa3ap, KpaboBYIO My-
KY, KOPMOBBIE JIPOXOKH U PHIOUM KUP, BBIXOJ JUYMHOK K 10-My nHIO
skcniepuMerTa He mpeBbiman 20 %, kpoMe BapuaHTa C JIPOKKAMHU
(25 %).Cpennsis Macca MOJIOJM B pa3HBIX BapuaHTaxX Kojiebaimach OT
35 1o 60 mr.

Bo Bcex BapuaHTax 3KCINEPUMEHTAIBHBIX JUET ¢ MPUMEHEHUEM
HOBBIX KOMITOHEHTOB ITOKa3aTeu CPEIHEeH MacChl IMYMHOK apuKaH-
CKOI'0 COMa SIBHO YCTyIajlud KOHTPOJIIO, OAHAKO MO BBIKUBAEMOCTH
MOJIOJIM OOJIBIIMHCTBO KOPMOB IOKa3aji0 XOPOILKE Pe3yibTaThl, 3a
UCKJIIOUEeHHEM paiinoHoB ¢ BBeaeHueM 50 Ydepmentonuszara u 30 %
KOPMOBBIX JPOKIKEH.

[Ipu aHanmu3e pe3ynbTaTOB BHIpPAIIMBAHUS, MOJYYEHHBIX MpU
BBeJIcHUU B KOopM Tmipenapara «KosmamuH-80», Mo mokazarensiMm cpe-
HEl MacChl U BDKMBAEMOCTH BUHO HE3HAYUTEIHLHOE MPEBOCXOJICTBO
JUYUHOK, BBIPAIIEHHBIX HA KOPME C OOJIBIIUM MPOILIEHTOM BBOJIa Mpe-
napara 1o CpaBHEHUIO C IPyTMMHU BapuaHTaMH OIBITOB.

BBenenne B koMOMKOpM (hepMEHTOIM3aTa OMOMACCHI JPOXOIKEH
caxapomuiietoB (30-40%)nai0 MO3UTHBHBIC PE3YJIBTATHI IO CpeIHEH
Macce M BBDKMBAGMOCTH JUYMHOK adpukaHckoro coma. M ecnu Ha
ATUX JMETax JIMYMHKU UMEIU HECKOJIbKO MEHBIIIME MOKa3aTeIu Cpe/l-
Hel Macchl, ueM B BapuaHnte ¢ «KomramuHoM-80», TO MO BRIKHBAEMO-
CTH TIPEBOCXOJIAIIU UX.

Beenenne B komOukopm 50 % dbepmenTonm3ara He a0 MOJIO-
KUTEIBHBIX PE3yJbTaTOB, YTO OOYCJIOBJICHO BBIMBIBAHUEM OOJBIICH
4aCTH BOJOPACTBOPUMBIX (DpaKIMi U COXPAHEHHEM BBICOKOMOJICKY-
JISIPHBIX O€JIKOB, HEIOCTYIHBIX /ISl IEPEBAPUBAHUS MOJIOJIbIO COMA.

JInunakM, nuTaBiecs kopmom ¢ BeeaeHneM 30 % dIpoBurta»,
UMeJ BBDKMBAEMOCTh, OJIM3KYIO K KOHTPOJIIO, HO UX CpPEeIHss Macca
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OblJTa HaMMEHBINIEH Cpenu BceX BapuaHTOB. [lokazarenu cpemgHei
MacChl U BBDKMBAEMOCTH B OCTaJIbHBIX BapHaHTaxX KoJjeOaluch B He-
OOJIBIIIKX TMpeJieiax.

[IpoBeneHHbIE HCCIENOBAaHUS MO3BOJISIIOT PEKOMEHAOBATh K HC-
MOJIb30BAHUIO B CTapTOBBIX KOPMax HETPAIUIMOHHBIX KOPMOBBIX
koMroHeHTOB («KommamMuH-80», dIpoBuT» M depMeHTOIM3aT OHO-
MaccChl JPOXOKEH CaXxapOMHMIIETOB) NMPHU TOJPAIIUBAHUN MOJIOIU ad-
PUKAHCKOTO COMa.

JTUHAMMKA CTPYKTYPBI UXTUOLIEHO3A KAPACEBOT'O
BOJIOEMA HA IPUMEPE O3EPA MAJIOE BYTBIPUHO
(KYPTAHCKASI OBJIACTD).

A.T'. Munees, C. B. SnxoBckuit

Vpanockuii punuan @I'VII «l ocpvioyenmp», Poccus

KapaceBbie BOJOEMBI - 3TO OTHOCUTEIBLHO HEOOJIBIIINE MEIKO-
BOJIHbIC, HEMPOTOYHBIC 03€pa, €IUHCTBEHHBIMU OOUTATEISIMU KOTO-
PBIX, KaK TIPaBUIIO, SBIISIIOTCS CEPEOPSHBIA U 30JI0TOM KapacH.

B Ypanbckom pernoHe gJaHHbIN TUII 03€P OYEHBb PACIIPOCTPAHEH,
0ocoOeHHO B jecoctenHoi 30He. Ha teppuropun Kypranckoit oGac-
TH, Hampumep, okojio 80% prIGonmpoMBICTOBOTO (DOHIAa BOJIOEMOB
MPEJICTABICHO KapaceBbIMU O3epaMu. boJibiias yacTh U3 HUX, KPOME
NOOBIUM Kapacs, UCTOJIb3YETCS JIS OJIHOJIETHETO BbIpalllMBaHUs CH-
TOBBIX BUJOB pblO. [IpOMBINUIEHHBIM JIOBOM B KapaceBbIX 03€pax
Kypranckoit o61actu exerogHo 1oosiBaetcs okojo 2500ToHH phIObI,
BCJICJICTBUE 3TOr0, M3YYEHHUE MPOIIECCOB, MPOTEKAIOMIMX B JAHHOM
THUIIE BOJOEMOB, UMEET BAKHOE MPAKTHYECKOE 3HAUEHUE.

eap padoThI: OpOCICIUTh TUHAMUKY BUJOBON CTPYKTYPHI UX-
THOIIEHO3a KapaceBOr0 BOJIOEMA U BBISIBUTH OCHOBHBIE €€ (DaKTOPHI.

[Ipu Hanmucanuu pabOThl HCIOJIL30BaHBI JAHHBIE €KETOJIHBIX
MOHUTOPUHTOBBIX HMCCJIEOBaHUM, MPOBOJAUMBIX YpaabCckuM (uiina-
aomM OI'VII «'ocpbIOLIEHTp», a TaKke€ JaHHbIC MO CTATUCTUKE MpPO-
MBICTIOBBIX yJI0BOB B niepuoj; 1988-2008r. na 03. Manoe byTsipuHo.

O3epo M. ByThIpyHO - TUITMYHBIN KapaCEBBI BOJIOEM JIECOCTEII-
HOM 30HBI BocTouHOro 3aypalibs, MIOLIAJb KOTOPOrO COCTaBIISET
5,1 KkM> (510ra). O3epo 3aMKHYTOE, HEIIPOTOUYHOE HAXOIUTCS B 30HE
HEJIOCTaTOYHOTO YyBJIaxKHEHUs. [luTaHnue BojgoeMa OCYIIECTBIISIETCS
TOJIBKO 32 CUET aTMOC(EPHBIX OCAJKOB U MECTHOT'O MOBEPXHOCTHOIO
ctoka. O3epHas KOTJI0BMHA UMeeT ¢hopmy Oro/Ia ¢ Mpeodiaiaroniu-
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MU TayonHaMu 2-3 M, MaKkCUMaJibHas TyOuHa 3,8 M. YpOBEHb BOJIBI B
o3epe M. ByThIpUHO MOJABEPKEH 3HAYUTEIbHBIM MHOTOJIETHUM KOJie-
OanusaM. B mocnienHee necsATWIETHE OH YBEIMYWICS TPUMEPHO Ha
OIUH METp, Oyarojapsi yemy, ra30BbId PEXHUM BOJOEMa OCTaBaJICS
OJIarONPHUATHBIM JIJII OOUTAaHHS THAPOOUOHTOB Ha MPOTSHKEHUU BCETO
rojaa, THOEIM phIOBI B IMOJIJICIHBIN ITepHO1 HE HAOJII0aI0Ch.

AOopurenHas uxtuodayHa o3epa MpEACTaBIE€HA CEPeOPSHBIM,
30JI0TBIM KapacsiMU U O3€PHBIM TOJIbSTHOM, MEPUOIUYECKH TPOU3BO-
auauch nocaaku neisiau u kapna. B 2004 r. B HammMX KOHTPOJIBHBIX
yJIOBaxX BHEpPBBIE 32 MEPUOJ HAOIIOJCHUN ObLIM OTMEYEHBI €IUHUY-
HBIE 3K3EMIULSIPbl OKYHS, KOTOPBINA, MO-BUIAUMOMY, ObLJI ClIy4aiiHO 3a-
HeceH B kKoHIle 90x rogoB XX Beka. B mocnenyromiue roasl HaOIk0-
nancsi OBICTPBIM POCT YHUCICHHOCTH M YBEJIMYECHUS pPa3MEpHO-
BO3PACTHOIO psAJia OKYHS B KOHTPOJIbHBIX YJIOBaX.

OcHoByY npombIciioBbIX yiI0BOB 10 2007 r. cocTaBisiim pa3Bo-
auMble curoBbie W Kapach. Haunnas ¢ 2006T., OKyHb TOSIBIISIETCS B
CTaTUCTHKE MPOMBICTOBBIX yi0BOB, a B 2007 u 2008 rr. cocTtaBiser
WX OCHOBY. YJIOBBI Kapacs MPpU ATOM YIIaJid, a BeIpAIIUBaAHUE TIEISIN
MPU BBICOKOW YMCIIEHHOCTU OKYHS, KOTOPBIM BhIEAAECT €€ JIMYMHOK U
MOJIO/Ib, CTAJI0 HEPEHTAOETBbHBIM, U OBLJIO MPEKPAIIICHO.

BcnpIky Y4MCIEHHOCTH OKYHS B MTOCJICIHUE HECKOJIBKO JIET, CO-
IJIACHO MPOMBICJIIOBOM CTATUCTUKE, OTMEUEHBI U Ha APYTUX KapaceBbIX
o3epax Kypranckoit oonactu (I[lepeiima, SIposoe, Illanpuno, Jleosxne
u ap.).

3akiouenne. Ha 03. M. byTeipuHo HabmomaeTcst mpoiecc u3-
MEHEHHS CTPYKTYpPbl HXTHOLIEHO3a U3 TUIIMYHO KapaceBOTro Ha OKyHe-
BBI.

OCHOBHOM NMPUYMHON JTAHHOTO TIpoIliecca SBJISIETCS MOBBIIICHUE
YPOBHS BOJIBI, YTO YJIYUIIaeT KUCIOPOIHBINA PEXXUM BOJOEeMa B obec-
MEeYMBACT BbDKUBAHUE B TOJJICIHBIA NEPHOJ TPEOOBATEIBHBIX K CO-
JEpKaHUIO KHUCJIOpPOJAa BHUAOB pbIO, TaKuX Kak OKyHb. OJHAKO
BCIIBIIITKA YUCIICHHOCTH OKYHS, 10 HallleMy MHEHHIO, HOCUT BPEMEH-
HBIN XapakKTep.

Haunbonee BEeposSTHBIM BapMaHTOM JajJbHEUINEro Pa3BUTUS MX-
THOIIEHO3a MBI CUMTaeM THOEIh OKYHS OT HEJOoCTaTKa KuCIopoja B
MO/JICTHBIN TIepUOJT B OJMKaANIIINE TOABl M BO3BPAT K CTPYKTYPE UXH-
THUOIIEHO3a XapaKTePHOM ISl KapaceBoro Bojoema.
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PACTUTEJBHBIE OPTAHU3MbI B BHOTECTUPOBAHUU
MPUPOJHBIX OFBLEKTOB (BOJIA, IOHHBIE OTJIOKEHUS,
MOYBbI)

JI. B. MuxaiinoBa, E. A. Macnenko, A. M. Ilynaus

OI'VII «l ocyoapcmeenHblil HAYYHO-NPOU3BOOCTNEEHHBIU YEHMP
PpblOHO2O X0351icmea», 2. Tromenwv, Poccus

PacTeHust SIBISAIOTCS OCHOBOM J11000T0 OMOTreoIeHo03a, IMO3TOMY
OTKJIOHEHUS] OMOXUMHUUYECKUX, (PU3HUOJIOTUUECKUX WU MOpPGhOIoTrhye-
CKHX XapaKTEPUCTUK PACTCHUH, MOTYT CIY>KHTh HHIUKATOPOM HUX CO-
CTOSIHUSI B UI3MEHEHHBIX YCJIOBHUSAX CPEbl, B TOM YHCIIC U MO/ BIUSHU-
€M 3arpsI3HSIONMMNX BEIIECTB. B TKaHSIX M OpraHax BBICIIMX BOJHBIX
pacTCHUI HAaKAIUTMBACTCS LEJIbIM CIIEKTP XMMHUYECKHX BelIeCTB (comu
TSOKENBIX METAJIOB, He(TSHBIC YTIJICBOJOPOJIbI, MECTUIUABI U JIp.),
9YTO 00€CTICYMBACT BBIBOJI 3THUX BEIIECTB U3 BOJIBI BOJIOEMOB B TEUCHHE
MOYTH BCETO BETETAIMOHHOTO mepuoja. [Ipu 3TOM KOHIEHTpauu
BEIIICCTB B PACTUTEILHOM Macce Ha 2-3 Mmopsjka BbIIIE, YeM B CpeJie.
B cBsi3u ¢ 3THM, 1eTBI0 JaHHOW PabOThI OBLIO YCTAaHOBUTH TOKCHY-
HOCTh Pa3JUYHBIX 3arpsS3HEHHBIX CYOCTpPaTOB — IMOYB, U BOJbI M JIOH-
HBIX oTioxkeHur (JIO) ropojckux BOAOEMOB IO IMOKA3aTeIISIM YKU3HE-
NEATEIbHOCTH PACTUTEIBHBIX TECT-00BEKTOB B IKCIEPUMEHTAIBHBIX
YCIIOBHSIX.

Hccnenyembie BOy W JJOHHBIE OTJIOKEHHS OTOMpaid Ha BOJO-
emax T. TroMenu: npyaax Jlechom, Kpucranbabeie poHUKY, Y THHOM,
OxHOoM m o3epax AnapeeBckom u Kpyriom. B kauectBe Tect-
00BEKTOB BBICTyHAJIH Bojgopocin Scenedesmus quadricaudgsicka
Mmaias Lemna minor BiusHue olleHMBAIM 10 IOKA3aTelsIM BbDKH-
BAaGMOCTH U POCTY JIMCTEIOB U KOpPHEH, HAPYIIEHUSIM B KJIETKaX KOp-
HEH PSACKH, a TaKKe 10 M3MEHEHUIO YUCICHHOCTH M TIPOTYKIIMH OJTHO-
KJIETOYHBIX BOJOPOCIIEH.

HccnenoBan TOKCMYHOCTh He(TE3arpsA3HEHHOTO BEPXOBOTO
topda (konueHtpauuu or 300 mo 10000 mr/kr) kak cyOcrpaTa Iuist
BBIPAIIUBAHUS TPAaBSHUCTBIX pacTeHHi (KocTpell 0e30CThIi, THMOde-
eBKa JIyroBas, OBCSHUIIA JIyroBas) u jyka pemdartoro (Allium cepg B
1a00paTOPHBIX YCJIOBHSIX. Bce nKCEpHMEHTHI MPOBOIUIN COTJIACHO
CTaHJApTHBIM MeToauKaM. Kpome mpopacTaeMoCTH CeMsiH, MacChl U
MopdoMeTpun pacTeHU (JVIMHA M KOJHMYECTBO JUCTHEB M KOPHEH)
OTIPECIISIA COJICPKaHNE IMUTMEHTOB (POTOCHHTE3a B JyKe (XJIOpo-
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Gu1 «a», «0» U KapOTUHOMIBI), a TAaK)KE YUCJIO U XapaKTep XPOMO-
COMHBIX abepparuii B KJIeTKaX KOpHEeH TpaB.

Psig 3KCIEpUMEHTOB 110 HCCICAOBAHUIO TOKCHYHOCTH BOJIBI U
JIOHHBIX OTJIO)KEHWM BOJOEMOB IIOKa3ajl, YTO PEAKIUA BOJAOPOCIEeH
(IO YMCIIEHHOCTH) SBJISETCS MOATBEPIKICHUEM BBICOKOW TOKCHUHOCTH
BO/IbI, TaK KaK YHCJIEHHOCTh B PsJIC SKCIICPUMEHTOB CHUXaJlach B JiBa
u OoJiee pa3, 4TO MOJATBEPKAAIOCH cTaTucTUUecku. Hambonee uyBcT-
BUTEJIBLHBIMU TOKA3aTEISIMA BOJOPOCIIEH OKa3ajduCh BEJIMYHUHBI MPO-
TYKITUW U TECTPYKIIHH.

Ha npencraBuTens BBICIICH BOIHOHN pactureiabHocTH L. minor
J1O ropoackux BOJOEMOB HE OKa3bIBaJW OCTPOJIETAIBHOIO JICHCTBUA,
OJHAKO 00Jajaid CTUMYJUPYIOIMIMM, YTHETAIOIIUM W MyTareHHbIM
JNEUCTBUEM, HApylladd POCT U Pa3BUTHUE PACTCHUH, BBI3BIBAIU KJIE-
TO4YHble HapyuieHus. [lo crenenu cHrkeHus TokcuyHoctu 1O s
PACKM BOJOEMbI MOXHO BBICTPOUTHh B CICAYIOWIUK PsAA. Y TUHBIH,
Kpucransusie poguuku, Kpyrinoe, FOxHubiii, AHapeeBckoe, JIecHOi.

[Ipu TectupoBannu HedTe3arpsi3HEHHOTOo Topda Hamboiee yc-
TOMYMBOM ObLIIa OBCSIHUIIA JTyTOoBasi, 3aTeM TUMO(eeBKa JIyroBasi U Ko-
cTper; 0e30cThIi, pu 3ToM cyinectBeHHO (10 80 %k K) nmomaBisics
pPOCT KOpHEH, BBISBJICHBI HapyIICHUSA B KIeTKaX (IEpEeCTPOMKU Xpo-
MocoMm). ITo psany mokaszarencii, HaunHas ¢ 1000 mr/kr, oTmeuancs
BBIPDQKEHHBIM TOKCHYECKHM A(QeKT, Hapymaiacs poCT PacTEHUH,
CHIKaJach BEIKMBAEMOCT.

JIyk penuatsii Allium cepaokasaics 0ojee yCTOMYHUBBIM TECT-
00BEKTOM, Y€M TPABSIHHUCTHIE PACTCHUS IO OTHOIICHHUIO K HedTe3ar-
PA3HEHHOM Mo4Be. MakcumanbHOE OTKIIOHEHHE OT K oTMedanoch o
MoKa3zaTeisIM pocTa KOPHEBOM CHCTEMbl M HAA3EMHOM YacTH pacTe-
Hul, HaurHas ¢ koHueHTpanuu 1000mr/kr. K koHIy ombita 3auKcH-
pPOBaHO OCJIa0JICHME MEXaHU3MOB 3aIUThl PACTEHUM, O YeM CBUJE-
TEIbCTBOBAJIO CHIDKEHHUE MUTMEHTOB (hOTOCHHTE3a (XJI0pO(UILIOB H
KapOTHHOM/IOB) B JINCTHSIX.

Takum 00pa3oM, paCTUTEIbLHBIC OPTaHU3MBI SBIISIIOTCS Y 100HBIM
MHIMKATOPOM 3arpsi3HEHMS MPUPOJHBIX CyOCTpaTOB, U3yUYEHHE BIIUS-
HUSI HA BOJHYIO PaCTUTEIBLHOCTh JA€T BO3MOXKHOCTH BBISIBUTH M€Xa-
HU3MbI JICHCTBUS TOKCHYECKHX KOMIIOHEHTOB Pa3HBIX IPUPOJIHBIX

Ccpe.
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CUBUPCKUU OCETP B AKBAKYJILTYPE YKPAUHBI
A. C. Ilanacrok

Hayuonanvnwiii ynusepcumem ouopecypcos u
npupodononvsosanus Ykpaunst, 2. Kues, Ykpauna

3HAYUTEILHOMY YBEJIMYEHUIO POU3BOJICTBA PHIOBI CIIOCOOCTRY-
€T pacUIMpeHUEe aCCOPTUMEHTAa KYJIbTUBUPYEMBIX OOBEKTOB 3a CYET
BUJIOB, KOTOPBIC JAIOT IEHHYIO JMETUKATECHYIO MPOIYKIINIO, K TaKHUM,
B YACTHOCTH, OTHOCSATCSI OCETPOBBIE PHIOHI.

Han mpoGiemoii coxpaHeHHUsI OCETPOBBIX PhIO pabOTarOT Crielya-
JMCTBl MHOTHX CTPaH ITyTeM IMPOBEICHUS HAyYHbIX UCCIICIOBAHUN U OC-
BOCHHSI TEXHOJIOTUM TOBAPHOTO OCETPOBOJACTBA, YTO CIOCOOCTBYET
YMEHBIIICHUIO aHTPOMOTEHHOTO BO3JCHCTBUS HAa MPUPOJHBIC MOITYJIS-
. B HacTosiee Bpems CyIIeCTBYET IepBoodepeaHas HeoOXou-
MOCTb PaCHUIUPEHUs padOT MO BBEACHHUIO B aKBAKYJILTYPY YKpauHbl HO-
BBIX BBICOKOTIPOIYKTHUBHBIX BUIOB OCETPOBBIX PbIO, KaK ISl OJTYyUYEHUS
TOBApHOM MPOAYKIIMH, TaK U JIJIsl TPOBEACHHS C HUMH CIICIIMATLHBIX Pa-
OOT MO CO3/1aHHIO B YIPABIISIEMBIX YCIOBUSX MaTOUYHBIX CTa/I.

B ycioBusix peIOHBIX XO34MCTB YKpauHbl HAMU HayaThl paOOThI
M0 CO3/JaHUI0 PEMOHTHO-MATOYHOI'O CTajga CHOMPCKOTO OCeTpa s
oOecreueHns JaIbHEHIINX padoT MO €ro TOBApHOMY BBIPAIIMBAHHUIO.

Ilenp HacTosimmed pabOTHI 3aKkiIoyaiach B UCCIEAOBAaHUM POCTa
CETOJIETOK CHOMPCKOTO OCEeTpa B CajKaxX C €CTECTBEHHBIM TeMIlepa-
TYPHBIM PEXUMOM BOJIbl. OCHOBHBIMU KPUTEPUSIMHU JJIs1 OLICHKU -
(EeKTUBHOCTH pPOCTa PEMOHTHOW MOJIOAW ObUIM B3SITHI. Macca, JAJIMHA
PBHIOBI 10 pa3/IBOCHUS XBOCTOBOI'O IJIABHUKA, KOA(P(UIIMEHT yHUTaH-
HOCTH.

UccnenoBanus mo oTpabOTKe TEXHOJOTHMYECKUX OCOOCHHOCTEH
BBIpAIIMBAHUS PEMOHTHON MOJIOJIU CUOUPCKOTO OCETpa MPOBOAMIN B
2008r. Ha cagkoBoit mpou3BoicTBeHHOU 0aze 3A0 «Pribaku Tpurmo-
abs» (c. Tpunonbe Kuesckoii o6mactu). Monoas B Bo3pacte 70 cyTok
U cpeHel Maccoi 121 Oblia 3aBe3eHa B amnpesie MecsIle B KOJTUYECTBE
500 3k3. ¢ ppIOOXO3SIICTBEHHOTO NMpeanpusiTUs «bpus» 3amnopoKcKoit
obiactu (Ykpauna). Pei0a Obliia mocakeHa B JICJCBBIM caoK C sdueei
5 MM miomanso 12 m” (3*4 ).

HcciienoBanwst pa3ienwiid Ha Tpy neproja: 1 (amanTariioHHBIN)
NepUoJi — MPOJOJKUTEILHOCThIO BRIPAIIMBAHUS 3aBE3€HHOM MOJIOAU
Ha npoTskeHuu 30 cyTok, 2 (OCHOBHOH) MEpPUOa — MPOIOJIKUTEITb-
HOCTh BhIpamuBanus 110 cyrok, 3 (aBepiuaroiuii) IEpHOJ — IPO-
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JIOJKUTENIbHOCT BhIpaniuBanus 70 cyTok. [lo okOHYaHHIO KaXKIOTO
NIePHOJIa UCCIEIOBAHUI MMPOBOIUIN COPTHUPOBKY PHIOBI TIO Pa3MepHO-
BECOBBIM TOoKazaTensaM. OOIIas MmpooJKUTEILHOCTh BBIpAIIMBAHUS
CEroJIETOK CHOUpCKOTo oceTpa coctaBuiia 210cyTok.

[To 3aBepiIeHHIO BETETAIMOHHOTO IEePHOJIa Macca CEroJIETOK
cubupckoro ocetpa koseodanach ot 110,810 1130,2r. Beixon cerolie-
TOK OT MocaxeHou MoJioau coctaBuil 54 %.Mopdoduznoaorndaeckue
MOKA3aTeJN CETOJIETOK M3JI0KEHBI B TaOIHIIE.

Tabnuna — Mopdoduznonorunueckas XxapakKTepuCTHKa CETOJIETOK CH-
OMpCKOTro oceTpa

['pynma Macca, r HnuHa, cm Koaddunment

cp.- MUH. | MakC. | Cp. | MHH. | MakC. | YIHUTaHHOCTHU

I 140,5 | 110,8] 165,3 304 27,6 35,b 0,51

II 360,4 | 210,0f 428,6 39,8 348 41.p 0,57
II1 860,3 | 675,9] 1130,251,4 | 48,6 55,3 0,64

[Ipumeuanue: I - nanmensmas rpynna; Il - cpennsas rpynmna; III — nan-
OoJbIlas rpymnmna.

JIJ1s1 KOpMIIEHHST UCTIOJIB30BAId TPAaHYJIUPOBAHHBIE KOMOUKOpMA
dupmer «Aller aqua 45/15»pa3mep rpanyna 2 MM u S. 3aTpaThl Kop-
MOB Ha MPOTSHKCHUH CE30HA BHIPAIIMBAHUS 110 3TAllaM HCCIICIOBAHUS
KoJsiebanuch B npeaenax 1,1 — 3,7B cpegnem 3aTpaTbl KOPMOB COCTa-
B 1,6.3a BereTallMOHHBINA ce30H ObLI0 BhIpalieHo 2703k3. ceroJie-
TOK CHOMPCKOTO oceTpa cpeaneit maccout 0,3 7kr.

Hcxons w3 mpuBEIEHHBIX PE3YyJbTAaTOB, MOKHO CJENaTh BBIBOJ,
YTO YMEHBIIICHUE TJIOTHOCTH TIOCATKHU, [T TTOJTYICHUS PHIOBI OObIIeh
WHAVNBUIYyAJIbHONM MAacChl, OINpaBAbIBacT ceOS Kak I BbIpal[UBaHUS
PEMOHTHO-MAaTOYHOTO CTaJia, TaK U JUII TOBAPHOTO PHIOOBOJACTBA, TaK
KaK MOJIOJIb OOJIbIIIEH MHIUBUYaTbHOM MACCHI JIyYIlle aJalnTUPYeTCs K
M3MCHCHHUIO YCIIOBUI CPeJIbl, KOPMIICHUIO U APYTUM (haKTOpam.
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NCCIEAOBAHUE 300IINTAHKTOHHOI'O COOBIIECTBA
O3EPA MAJIOE BYTBIPUHO B IIEPHO/] 1998-200d".T".

E. A. [lartuna
Vpanockuii punuan @I'VII «l ocpvioyenmp», Poccus

O3epo Manoe byThIpHHO — TUHIIMYHBIN KapaceBbIA BOJOEM JIECO-
cTernHoi 30HbI BocTtouHnoro 3aypanbs. JlauHa o3epa 2,9 kM, mMpuHa
2,7xM. O3epHasg KOTJIOBMHA MMeeT ¢opmy OJrojana ¢ mnpeobdiianaro-
MU riayouHamMu 2-3M. Boxa B 03. M. ByTelpuHO cojoHOBatas,
OYEHb JKECTKAsA, OT HOPMAIBHOM JI0 MOIIIECIOYHOM.

MHoronetTHee THAPOOUOIOTHYECKOE MCCIASIOBaHUE BOJOEMaA
npoBoawiM B niepuoj ¢ 1998mo 2008rr. ¢ nenpio onpeaeaeHus au-
HAaMHUKHU BHJIOBOI'O COCTaBa M 00IIei OMOMacchl 300IUIAHKTOHA, a Tak-
K€ BBISIBJICHUE PYKOBOSIINX BUIOB 300IIJIAHKTOHHOTO COOOIIECTRA.

IIpoObl 300MMIaHKTOHA OTOMpald KOJWYECTBEHHON CEThI0 AIl-
mTeiHa myTeM 00J0Ba cToJI0a BOABI OT JHA JIO MOBEPXHOCTU B IICH-
TpaJbHOW YaCTH BOJOEMA U B MPUOPEKHBIX YUACTKAX.

BunoBou cocraB 3001U1aHKTOHA 03. Manmoe byTelprHO OTiIMya-
€TCS IOCTOSIHCTBOM. 3a BECh UCCIIEAYyEMbIN Mepruoa ObLII0 OTMEYEHO 8
BHUJIOB, M3 HUX 2 BHJa — BECIOHOTHE, 3 — BETBUCTOYChIE, 3 — KOJIO-
Bpatku. Beaymumu ¢hopmMaMu 300IJIaHKTOHA ObLITU TUANTOMUBI ArC-
todiaptomus bacillifem xpynHsiii BeTBuCTOYCHIN padok Daphnia pu-
lex.

B 1998r. nomunupyromumM BugoM 061 Daphnia pulexsa cuer
gero ofuas GroMacca 300ILIAHKTOHA gocrurana 1,4 t/m° (pHCYHOK),
IIPU ATOM BOJIOEM CUMTAJICS CPETHEKOPMHBIM.

3atem B niepuos ¢ 1999mno0 2003r. npousonuia cMeHa JOMUHU-
pyromiero Buaa Ha Arctodiaptomus bacillifers cessu ¢ yem oGimas
onomacca 300IUIaHKTOHA CHA3MIACH 10 1,OF/M3, ¥ BOJIOEM Tieperien B
KaTeropuro MajiokopmHoro, uckiatouass 2003r., kormga Ouomacca yka-
3aHHBIX JIOMMHAHTOB HECKOJBKO BO3POCHA, M BOJOEM CTal CUMTATHCS
CpeIHEKOPMHBIM  (0Omass Ouomacca 300IUIAHKTOHA COCTaBHJIA
1,6I‘/M3).

B 2004-2005rr. o01masgs OmomMacca 300IUIAHKTOHA 3HAYMUTEIHHO
CHU3WJIACH 10 0,4-0,7F/M3 COOTBETCTBEHHO, IPU 3TOM OHMoMacca ABYX
JTOMUHHPYIOITUX BUJIOB CTajla MPUOIM3UTEIIHFHO PaBHOM.

B nepuoza ¢ 2006mo 2008rr. mpou3soiiien 3HaYUTEIbHBIN CKa90K
o011er omomMacchel 300IUIaHKTOHA 110 4,5 F/M3, BOJIOEM TIPU 3TOM CTall
CUMTATHCS BHICOKOKOPMHBIM. DTO OOBSICHSICTCS CMEHOM PYKOBO/ISIIIC-

37



ro BUJa B 00IIei OmomMacce 300IJIaHKTOHA. B ATOT mepuoa 1oMuHH-
poBaJI KpYIHBIM BeTBHCTOYChI padok Daphnia pulexcocrasiss oc-
HOBHYIO 9aCTh BCEr0 300IJJaHKTOHA.

4,50 *
/\ —e— obLwas
4,00

) ounomacca
/ 300MnaHKToHa
“s 3,50 b
= / /l
g 3,00 // \i/ —m— Guomacca
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1,50 p.{ 6v|oma_cca
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1,00 - \ /‘/ bacillifer
0,50
' ¥
0,00 T T T T T T ‘/\“ \I
%9% ‘29@ %‘00 %‘QN %‘Q{L %’0% %’Qb‘ %Q(o %’QQ) %‘Q/\ %Q(b
& ¢ & & & ¢ & ¢ & ¢ &
MNoabl

Pucynok — Jlunamuka o01ieit OmomMacchl 300IJIaHKTOHA 1
JTOMUHHUPYIOIIUX BUIOB

B pesynbrare NMpOBEAECHHBIX HUCCICIOBAHUNA OTMEYAETCs OIpe-
JeJIeHHas JUHaAMHKa oOIell OMoMacchl 300IUIAHKTOHA W JIOMUHU-
pyromux BuaoB: Arctodiaptomus bacillifern Daphnia pulex3a Bech
UCCACAYEMBI MEepHOJ OuomMacca JUATOMHUJ BapbUpOBalila HE 3HAYH-
TesnbHO, B penenax 1,0r/m°. Bruomacca Daphnia pulexuamnporus, 10
2006 r. 6pta MuHumanbHa (Menee 0,5 F/Mg), a 3aTeM 3HAYUTEJILHO
Bospocna 1o 4,5 r/m’. B mepuon mo 2004r. nuHamuka obmei 6uo-
MacChl 300IUIaHKTOHA OIpeAeisIach ypoBHeM pas3Butus Arctodiapto-
mus bacillifer Haunnas ¢ 2006r., 1 B TeKymuid mepuoa pyKoBOIs-
M BUJIOM sBigeTcss Daphnia pulex
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COCTOSHHUE TPOMBICJIOBBIX 3ATTACOB HUCT ARTEMIA SP.
B TUITEPT AJIMHHBIX BOJJOEMAX AJITAMCKOI'O KPAS

I'. B. Ilepmskosa, JI. B. Becuuna

Anmatickuti HUH 6oonwvix buopecypcog u akeaxyibmypol —
Gdunuan OI'VII «locpvioyenmp», 2. bapuayn

@DOoHJT apTEMHUEBBIX 03€p B ANTalICKOM Kpae OLCHUBACTCA B IpPe-
nenax 1,2—1,3reic. kM2, JIIsi ompenenieHusT UX H3KOJIOT0-dKOHOMH-
yeckoi 3HaunMocTu BecHmna JI. B. (2002) npemioxuina BeIICIATH
TPU KATETOPUU XO3SIMCTBEHHOTI'O 3HAYEHUSI apTEMHUEBBIX 03€p: BBIC-
mei, nepBoid U BTOopou. Kpome Toro, B coctaBe ¢oHIa BbIJETICHA
rpymnna COJSIHbIX 03€pP, B KOTOPBIX MPU OMPEACICHHBIX YCIOBUSIX CIO-
COOHBI (HOPMHUPOBATHCS JIOCTATOYHO BBICOKAs OMomacca padyka M CKO-
IUICHMSI THAIay3UPYIOIIUX SHIl (IIUCT).

K apremueBbIM BOJOEMaM BBICHIEH KaTErOPUHA B AJITANCKOM
Kpae OTHEceHbI JiBa o3epa. bonbemoe ApoBoe m KynyHauHckoe, xa-
PaKTepU3YyIOLIUECS OTHOCUTEIBHO TMOCTOSTHHBIMU MOpQOoMeTpHUUe-
CKMMHU MOKa3aTEIsIMU U, TJIABHOE — CTAOWJILHBIMU TOKA3aTeNIAMU Tep-
CIIEKTUBBI UCIOJIb30BaHUS ChIPbEBOM 0a3bl. ITH JiBa 03€pa 0OecIeun-
BAaIOT OCHOBHOW 00BEM 3aroTOBKH JIHaNay3upyromux suil. B oOmem
cocTaBe (poHJa IJIOMIAAN apTEMUEBBIX 03€p 03€pa C BBICIICH KaTero-
pueit coctapisitor 69,2 %.CripbeBas 6a3a UHTEHCUBHO UCTOJIb3YETCS
B 03. bonbemoe SAposoe, a B 03. KynyHauHCKOE UMEETCS pe3epB s
YBEJIUYCHUS 3aTOTOBKHU IIHUCT.

BonoeMbl mepBoil XO03SHMCTBEHHOM KaTeropuu BKIOYaOT 13
03€p, B KOTOPBIX €CTh ONBIT MPOMBINUIEHHONW 3arOTOBKHU JHANay3U-
PYIOIIMX SIUIl B MOCJEAHUE TOAbl MM HAOJIOAATUCh TPOMBICIOBBIC
CKoieHusl. MopdomMeTprdeckrue OCOOCHHOCTH TaKuX BOJOEMOB
IpeAnoJiaraloT BO3MOXHOCTh 3arOTOBKM IMCT C OEperoBOd JIMHUH,
IO3TOMY Ba)KHOW XAPAKTEPUCTHUKOU O3€p ATOM KATETOPUU SABIISICTCA
JTOCTYITHOCTh OEPEroBO¥ JMHWM W HaJW4yWe TecYyaHou auTopaiu. B
OTJEJIbHBIE TOJIBI 03€pa MEPBOM KATETOPUH MOTYT TE€PATH MPOMBICIIO-
BOE€ 3HAYCHME BCJICICTBUE U3MEHEHUS TUAPOXUMHUYECKOTO U YPOBEH-
HOTO PEXKHUMOB, HO MPH YIYYIICHUU TUAPOMETEOYCIOBUN 3arOoTOBKA
OMOCBIPhSl HA HUX MOKET BO30OHOBUTHCS. Hanbonee 1ieHHpIMH BOJIO-
eMaMH B cocTaBe ()OHJa MEPBOM KAaTeropuu SIBISIIOTCS o3epa Maioe
SpoBoe u ManuHoBoe.

O3epa BTOPO KaTeropuu OTIMYAIOTCA HEYCTOMUYUBBIMU aOuo- U
OMOTUYECKUMHU YCIOBUSIMU OOUTAHUS apTEMHHU, U COOTBETCTBEHHO,
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HU3KUMHM TOKa3aTelsiMu €e OMomacchl B OTAeNbHBIE Tonbl. [loaToMy
MIPOMBICE B JJAHHOU TpyIIie 03ep KpailHe HeCTaOMIbHBIN WU OTCYT-
CTBYET. B 3aBUCHMOCTH OT BOJIHOCTH U YPOBEHHOTO PEKHUMa BOJJOEMBI
BTOPOM KAaTErOpUH B OTHEIbHBIE TOAbl MOTYT CTAaHOBHUTBHCS MPOMBI-
cinoBeiMU. Tak, Hanmpumep B 1996r1. Ha 03. Kydykckoe ObLIO 3aroToB-
neHo 40 T uuct. B o BTOpOU KaTeropuu BKIIOUYCHBI ApTEMHUEBBIC
o3epa ¢ akBatopueit 6osee 100ra.

3aroToBKa UCT payka B AJNTaliCKOM Kpae peryJsipHO IPOBOAUT-
csa ¢ 1978r. Ha 03. bonsiioe SpoBoe. B nepBbIil mepuoa UCIIOIb30Ba-
HUS CBIPbEBOM 0a3bl UCT payka 00bEM 3arOTOBKH OTPEJIETISIICS HE €€
BO3MOKHOCTSIMHM, a CIIPOCOM Ha KOPM OT OTE€UECTBEHHBIX PHIOOBO/I-
HBIX 3aBOJIOB. 3a 3TOT Iepuo ObL10 3aroroBicHo 1680t muct (exe-
rogubie kosebanus 13,6 — 322,0r). Haumnas ¢ 1998r., cnpoc Ha
IMCTHl YBEJIMYUBAJICS 32 CUYET OPraHU3allid SKCIOPTHBIX MOCTABOK.
3aroToBKa UX OCYILECTBIISICTCS U HA APYTUX COJISIHBIX 03€pax, MPexie
Bcero Ha Kynynaunackom, Manowm fpoBowm, cucreme CoitstHo-O3epHOi
crenu (ManunoBoe, JlomoBoe, MoaHoe u ap.).

OO0beM 3aroToBKH auanay3upyromux sui 3a nepuoa 2000 —
2008rr. crabunmmsuponaincs Ha ypoBHe 600T. MckiroueHrne cocTaBis-
er 2007/r., xorma oObeM peambHOM 3aroToBku coctaBuia 1351T.
Mensiie Bcero 0110 3arotorieno B 2002r. (504,61). B 2008r. ObiI-
JI0 3aroTOBJIEHO 57 9T.

YCTOMYUBOCTH MOP®OI'EHE3A MEPUCTUYECKHX
ITPU3HAKOB JIEIIA BACCEUHA PEKH UPTHIII

E. C. Ilerpauyk, H. B. SlukoBa

OI'VII «l'ocyoapcmeennsiii HAYYHO-NPOU3BOOCHBEHHBIU YEHMD
puloHo2o xo3sticmea», Troml CXA, 2. Tiomens, Poccus

[lepBbie MOMBITKA aKKIMMAaTH3AIMH JIelIa 3a MpeeaMu eCTeCT-
BEHHOI'0 apeayia oTHocATCs K Hadainy 60x rogoB XIX cronerus. 3ToT
BUJI OBLJI YCTEIIHO BCEJIEH B sl 03€p 3aypalibs, OTKYJa MOCTEIIEHHO
pacnpocTpaHuIICS 110 pekaMm OacceitHa MpTeima. B HacTosiee Bpems
B peke VpThIn ¥ ero mpuToKax Jielll SBJISIETCS OOBIYHBIM MpPEICTaBU-
TeneM uxtruodaynsl. [1o nanasiMm HixHE0OBPHIOBOTA, BIIEPBHIC B CTa-
TUCTHUKE YJIOBOB Ha TEPpUTOpUMN TIOMEHCKON 00JaCcTH Jielll OTMEYEH B
1964r., a ¢ 1985r. oH BcTpeyaeTcss B MPOMBICIIOBBIX YJIOBaX €XKEroI-
HO. 3a MocCJIeTHUE TISATh JIET YJIOBHI Jemia B TroMeHCKo# 001acTi BO3-
pocau ¢ 180T mo 393T.
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CraHOBJICHUE TIOMYJISAIMN aKKJIUMATU3aHTa, 110 CYIIECTBY, MPE/I-
CTaBJIsIeT cCOOOM MpoIiecc aganTauy MOMYJISIUN U e€ TeHOMa K YCJI0-
BUSIM KOHKPETHOU SKOCUCTEMBI.

[lenbro MaHHOMW pabOTHI ABISAETCS OIEHKA CTAOWJIBHOCTH Pa3BU-
THS JIela B peKax, OTHOCAIIUXCA K Oacceitny p. MpThii, ¢ moMoIIbIo
aHaJIn3a MposBiIeHUH GaykTyupyromiei acummerpun (DA).

WccnenoBanus mpoBeld Ha TpexX BBIOOpPKaX JeIlia: U3 camoi
p. UpTeimi, u3 ero nputokoB | mopsaka - p. To6on u Il mopsiaka —
p. [Ieimva. B p. Upteimn B utone 2006 r. BbutoBMIM 93 3K3. Jiella
npombicioBo gmuHou 12,1-34,7cm, maccoit 34-1160r, Bo3pactom ot
2+ no 7+. Haubombliee KoJIuuecTBO 0coOei Obuth Bo3pacta 4+ u 5+,
B p. IIeimma B mae-utone 2007 r. BeutoBMIM 55 3k3. anunHoit 19,0-
37,8cMm, maccoit 132-1525r, Bozpactom 1+-8+,c npeobmaganuem 4+
u 5+. B p. To6on B utone 2008 r. BeutoBmim 40 5K3. nema IJuHON
25,5-34,7cm, maccoit 419-734r, Bozpactom 3+ - 6+. [[oMuHHpOBaIN
pBIOBI BO3pacTa S+.

AHanu3 MpoBOAWIN TIO CIEIYIONIUM MPU3HAKaM: OOIIee YUCIIO
yemryii B 6okoBow uHMM (Il), ynucno npodonennsix yemyit (Il mpoo.),
qucIIo Yyenryi Haj ooxoBoit ymuaueit (Han ) u mox (mox Il), komuuect-
BO nyueld B rpynHoMm miaBauke (P) u B Opromuom (V). Paccunrana
J0JI1 aCUMMETPHUYHBIX oco0Oelt, mucnepcuss DA (3axapos, 1987),
cpeaHee yucio ciydaeB acumMmeTpun Ha oco0b (CUHCAO) u cpemssis
JacTOTa aCHMMETPHYHOTO TMPOsBIICHUs Ha npu3Hak (YyOWHUIIBIIIH,
1998).

Hawnbonpiiass aciMMeTpUYHOCTh XapakTepHa Il drciia mpo0o-
JICHHBIX Yellyi, cTabuiabHee BCETO Pa3BUTHE YHUCIA JIy4ed B OpIOII-
HBIX IJIaBHUKAX (TaOJIHIIA).

Tabmuna — Jlons acummerpuanbix ocobeit ([, %) m mucnepcuss OA
(cd? ) nema

I, % cd?
[Ipu3nak
WUpteim | ToGon | Ilemmma | UpThim To6on ITprmma

|.I. 43,40 30,00 54,55 0,87 0,69 1,65
|.I. mpo6 52,83 20,00 63,64 1,47 0,77 2,26
l.I. Han 3,77 2,75 20,00 0,04 0,25 0,20
l.I. mon 5,66 17,50 5,45 0,06 0,18 0,06
P 11,32 12,50 14,55 0,11 0,12 0,22
V 1,89 2,50 9,09 0,02 0,03 0,09
Cpennss 19,81 14,21 27,88 0,43 0,34 0,75

41



Jons acummeTpruHbIX ocoOeit ([, %) Oblaa HanOOoNbIEH B BbI-
oopke u3 p. [Ipimma — 76,4 %, p. Upteimm — 67,9 %,HaumensbIee
YUCJI0 aCUMMETPUUYHBIX 0COo0ell oTMedeHO B BbIOOpke p. Tobom —
52,5 %.

CpenHee 4uCIIO CAydaeB aCUMMETPHUHM Ha OCOOb y Jiella B BBI-
oopke u3 p. Upteim 610 paBHo 1,19,B p. To6on — 1,108 p. [Ieimma
— 1,67.Cpennsst yacToTa aCHMMETPUYHOTO MPOSBICHUS HA MPU3HAK B
BbIOOpKE U3 p. UpThim coctaBuina 0,20,8 p. To6on — 0,18,8 p. I1emm-
ma — 0,28.

B nenomM, MakcumalibHble 3HaueHUs nposBicHu DA y sema u3
p. IIpIiMa KaKk OTJENbHBIX MPU3HAKOB, TaK M YCPEAHEHHBIX MMOKa3aTe-
Jiel, CBUJIETEILCTBYET O €r0 HU3KOM YPOBHE CTAOMJIBHOCTHU Pa3BUTHS
B 3TOM PEKE MO CPABHEHMIO C JIEIOM W3 KPyMHBIX pek - UpTein u To-
oon. 'enom nermia, ooutaroriero B p. Ileimma Hanbosiee HecTaOUIIeH,
YTO, OYEBHUHO, CBSA3aHO ¢ Hambosee HEOIaronpusITHBIMU YCIOBUSIMHU
ero oOMTaHMs B 3TOM peke (3arpsi3HeHHe, Majas BOAHOCTh B IEPHO/I
HEpecTa).

MOP®OBUOJJIOTNYECKASA XAPAKTEPUCTUKA
MPOU3BOJIUTEJIEN BEJOI'O TOJICTOJIOBA, BBIPALIUBAEMBbIX
B ITPYJIAX OAO «<HEPHUI'OBPBIGXO3»

H. C. Pe3uukoBa

Hayuonanvnwiii ynusepcumem ouopecypcos u npupooononb308anus
Ykpaunwi, 2. Kues, Yxpauna

[enbto uccienoBaHuil ObUIO M3ydYeHUE MOP(POOHOIOTrHYECKUX
nokKaszaTeseil MaTOYHOro cTaja Oesioro TOJCTOJI00a MpHU BhIpalllUBa-
HUUW B MpyAax JJIs ONpPEeaeSIeHUs] Ka4yecTBa MPOU3BOAUTEINICH, UCIIOb-
3yEeMbIX B ppIOOBOJIHBIX pabOTaXx.

MarepuanoMm sl MCCIIEIOBAaHUN CIIY)KUJIO MaTOYHOE CTajo Oe-
JIOTO TOJICTOJIO0A, BbIpamuBaemoe B mnpynax OAO «HepHUroBpeio-
x03», YepHurockoir obOmactu. MopdoOroJoruueckue IoKazaTeau
MPOU3BOAUTENIEH O€oro TOJICTOJI00a MO BECOBOMY M JMHEHWHOMY
POCTY, UX AKCTEPhEPHBIC W MPOJYKTHBHBIC MOKA3aTEIM W3ydaju CO-
IJ1aCHO OOIIECIPUHATHIM METO/IaM.

Marepuan coOpaH ciaydailHON BBIOOPKOW B TEPHUO]l BECECHHEU
OoHuTupoBKU. Bech marepuan ObUT MOABEPTHYT CTATHCTUUYECKOMY
aHanuzy. JlOCTOBEpPHOCTh pa3IMuMil ONPEACISIM 0 KPUTEPUIO
CTprofieHTa, OLEHKY CBSI3M MOPGHOOMOIOTMYECKUX MPU3HAKOB OIpe-
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JCISIIA C IMOMOIIBI0 KO3 HUIIMEHTA KOPPEIAIUU. Y POBECHb 3HAYMMO-
CTH JJIs1 BCEX CTaTUCTUUECKUX aHanmn30B Obul mpuHsAT 0,05.

Db }PeKTUBHOCTh BOCIPOU3BOACTBA PhIO B 3HAUMTEIILHON CTEIIe-
HU OIpeAeNiIeTcs KaueCTBOM ITPOM3BOAMTENCH, KOTOPOE B OIpeje-
JICHHOU Mepe XapaKTepu3yeTcs MOpPOMETPUUCCKUMH ITOKA3aTCIISIMH.

Cpennss macca camok, cocrapuna 7,23+0,33kr (rpaHuLBI KoJIe-
Oanmii — 6,7-7,6kr), cpenHss aOcolroTHas JUIMHA Tella —
81,67£3,8%km (76-87 cMm), cpenHss aauHa Teina 0e3 XBOCTOBOIO
IiaBHuka — 7/6,33+5,3wm.

Pe3yapTaThl CTATUCTUYECKUX HMCCICAOBAHUN CBUICTEIBCTBYIOT,
YTO yMCPCHHBIC 3HAYCHHS H3MEHYHMBOCTH HAOJIOMAIUCH IO TaKUM
MoKasarTessiM: JITuHe Teia 0e3 xBoctoBoro ruaBHuka (C, = 9,83 %),
Hanbounbmei Beicote Tena (C, =11,27 %),nauMeHbIIel BHICOTE Teja
(C, = 10,00 %).Haubomapinas u3MEHYUBOCTh HA0JII01aIaCh IO MTOKa-
3arento ynutanHoctu mo ®ynsrony (C, = 23,18%).

B oTauume OoT caMOK caMIlbl YCTYIAIOT IO MOKA3aTeal0 HaKOII-
JICHHMSI MAcChl, YTO €CTECTBEHHO U CBSI3aHO C PENPOTYKTHBHBIMH ITOKA-
3aTeIsIMU CaMOK, CpeaHssi Macca camIiloB coctaBuia 6,93+0,29kr
(rpanumna xonebanuii — 6,5-7,3kr). Cpeausis aOCoNOTHAS IIMHA Teja
88,67£6,38cm (80-98 cm), cpenHss mmMHA Tena 0€3 XBOCTOBOI'O
iaBHukKa — / /,33%17,43m

Y caMII0B OTMEUYEHO YMEpEHHas U3MEHUHUBOCTD IO CJICAYIOMIUM
nokazatensaMm. adcomrorHon mmmae Tena (C, = 10,17 %),nimHe Tena
0e3 xBoctoBoro mraBHuka (C, = 13,58 %), mauHEe TOJIOBBI
(C, = 18,65 %), naubomplieli ¥ HaWMMEHBIIEH BBICOTE Tela
(C, = 13,34%u C, = 10,00%co0TBETCTBEHHO), HHACKCY 00XBaTa Te-
na (C, = 13,65 %).Tak ke Kak M y CaMOK y CaMIIOB OTMCUCHA HaM-
00JIbIIIast K3MEHYUBOCTH YIIuTaHHOCTH 110 Dynbrony (C, = 34,44 %).

[To MopoaornyeckuM Mpru3HaAKaM CaMKH OTIWYAIOTCS OT CaM-
1oB OoJpieii ynuranHocThio (1,67+0,27)u MeHbIIEH MPOTOHUCTO-
cThio Tena (3,42+0,12).

Y CTaHOBIIEHO, YTO CAMKH M CaMIlbl JOCTOBEPHO Pa3IMYArOTCS
MEXIy co00# mo mokasareimo macchl ty = 23,44 p > 0,05). Taxxe
IPOU3BOJUTEIN JTOCTOBEPHO PA3IMUAIOTCSI MEKIY COOOM IO MHIACKCY
BBICOTHI Tena ty = 5,07 p > 0,05).

CpaBHHTCIBHBIA aHAIU3 B3aUMOCBS3U MPU3HAKOB MEXKAY IPO-
U3BOJAUTEISAMM II0Ka3ajl, YTO OHHM XapaKTECPU3YIOTCS CIeruuue-
CKMMH OCOOCHHOCTSIMH B3aMMOCBSI3M IIPHU3HAKOB. Y CaMI[OB J0OCTO-
BEPHBI KOPPEIISLHMM 10 BCEM MPHU3HAKaM, KPOME CISAYIOIHMX: adco-
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JIOTHOW IJIMHBI TeNla - JJIMHBI Tejda 0€3 XBOCTOBOrO IIaBHUKA, a0-
COJIFOTHOM [IJIMHBI TeJla — HAauOOJIbIIEH BHICOTOU TEJa, JIMHBI TEla
0e3 XBOCTOBOIrO IUIABHUKA - HAauWOOJbIIIEH BBICOTOW Teja, Y CaMOK
OTCYTCTBYET B3aUMOCBSI3b MEXIY MJIMHOW TOJIOBBI - HaWOOJbIIEH
BBICOTOM TEJIA.

HccnenoBanue MophoOHOIOTHUECKONW XapaKTEPUCTUKU MPOU3-
BOAUTENCH Oel0ro TONCTON00a, BEIpAllIMBAEMbIX B MIPYAax, MOKa3alo,
YTO CaMKH UMEIOT 00Jjiee BBICOKHE MOP(POOHOIOTHYECKUe TToKa3aTeH,
94eM CaMIIbI.

Taxkum 00pa3zoM, MPOM3BOIUTENN OEJIOT0 TOJCTOI00a, BRIpAIIIH-
BaeMbl€ B MpPYyJax, M0 U3y4aeMbIM MOKa3aTEIsIM COOTBETCTBYIOT TEX-
HOJIOTUYECKUM XapaKTEpPUCTUKAM MOPOJIbl OEoro ToJCTOI00a, 3ape-
TUCTPUPOBAHHOTO B TOCYJIApCTBEHHOM PEECTPE CEJICKIIMOHHBIX J10C-
THXKEHUHN aKBaKYJIbTYPBhI.

COCTOSHHUE MPOMBICJIOBBIX 3AITACOB
INPOI'HO3UPOBAHUE BO3MOKHOI'O BBIJIOBA
JIEIIIA BEPXOBBEB Ob1

O.T. Pepkakosa, H. B. 3enenmios

Anmatickuti HayYHO-UCc1e008amenbCKUll UHCIMUMYM 600HbIX
ouopecypcos u akeaxyromypol — unuan OI'VII «l ocpvlioyenmp,
2. bapnayn, Poccus

Pb100X035iCTBEHHBIN (DOHT BOJOEMOB AJITAICKOrO Kpasi OUYCHb
pa3HOO0Opa3eH U COCTOUT U3 BepxoBuil OOU ¢ ee KPYyIMHBIMU MPUTOKA-
MU, UX TTOUMEHHBIMU BOJOEMaMHU U MaJIbIMU MPUTOKAMU MEPBOTO IO-
psnka; akBaropud HoBoCMOMPCKOTro BOJOXpaHWININA HA TEPPUTOPUU
Aunralickoro kpas 1omanabio 16 Thic. ra; MajablX BOJOXPaHMIMII 00-
el miomaabo 6osee 8 ThIC. ra; CpeaHUX IO IUIOMAAd U, B OCHOB-
HOM, MaJIBIX 03€p.

B 2008r. obmiue ynoBbl pblObl B €CTECTBEHHBIX BojloeMax AJi-
Taiickoro kpas cocraBuim 657,31 (B peunoii cucreme — 219,671, B
o3epax — 333,81 u B Bogoxpanwmmax — 103,91). ITo cpaBHeHUIO €
HayagoM 90X rojoB MpOIUIOro BeKa YJOBBI B MPOMBIIIJIEHHOM CEK-
TOpPE pHIOOIOBCTBA CHU3UJIUCH B 3 pasa.

Bcenenue nema B cucteMy BepxHeit OOu ObLIIO OCYILIECTBICHO B
1957-1961rr. B Hacrosiiee BpeMs JiEll PacpOCTPaHUIICS MO BCEH
Bepxneit u Cpenneit O0u, rae cTaja OCHOBHBIM MPOMBICIIOBBIM BHIOM.
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B 2008r. mo maHHBIM CTaTUCTUYECKOU OTUETHOCTU BBHLUJIOB JIEIA
B peuHoi cucreMe coctaBuia 151,91t (69,17 %ot oOmux yjaoBOB B
peuHoit cucrteme). Ha ¢one moseimenns o0mux yiaoBoB (ot 123,6T B
2007r. no 219,63t B 2008r.) BBLIOB Jicina yBeauumics B 2,4 pa3a 1o
cpaBHenuto ¢ 2007r. (na 89,371).

B cpennem 3a nocneaaue 9 et o6mmue (MpOMBICIOBBIC, HAYYHO-
UCCIICZIOBATEILCKAE M CIOPTHUBHO-TIOOWTEILCKHE) YIJIOBHI JICIa B
peuHoi cucteme coctaBuian 82,6 T wm 60,6 %B cTpykType 00mmx
yJIOBOB.

OcHOBY MPOMBICJIOBOTO CTajia Jiena BepXxoBuil OOM COCTaBIISIIOT
ocobu B Bo3pacTe S5-8 et. ons peid crapiie 9-meTHero Bo3pacTa He-
3HaunuTeNbHAa. HaOmromaeTcs cokpalieHue JIMHBI BO3PACTHOTO psja
ot HoBocuOupckoro BogoXpaHuiniina BBEpX MO TeUeHUI0. MaccoBbIi
Hepect Jjema B 2008r. npoxoawn ¢ 9 mo 15 mas. YcinoBus s Boc-
npousBojcTBa Jyema BecHo 2008r. cneayer npusHath HeOIaronpu-
ATHBIMUA. Haryn B neTHe-OCEHHUN MEPHUOJ TakKe MPOXOAWI MpU He-
OJIarOMpPUATHBIX YCIOBUAX. BereTanmoHHBIN NEepuoa MO CPaBHEHUIO
CO CPEIHEMHOTOJICTHUMHU JTaHHBIMH XapaKTEPU30BAJICS YPE3BBIYAITHO
HU3KHUM YPOBHEM BOJIbl, UTO HE MO3BOJIMJIO JICHTy BECTH HAryja B MOM-
MEHHBIX BOJIOE€MaX.

CocrosiHUE TIPOMBICIIA U BO3PACTHOM Cpe3 YJIOBOB TOBOPHUT O
TOM, YTO IPOMBICIIOBBIE 3amachl Jjemia BepxoBbeB OOM HaxoasTCs B
HaIMpsoKEHHOM cocTossHUU. [lonmokeHne Takke ycyryossieTcs HeOna-
ronpusiTHBIMU yciioBusiMu Hepecta 2008r.

B kauecTBe anpTepHATUBHOM, AEMII(PUPYIOIICH MEPHI Mpeiara-
€TCSl HCIMOJB30BaHUE MCKYCCTBEHHBIX Hepectunuil. Kpome Toro,
KpaliHe HeOOXOIUMO yCHJICHUE KOHTPOJIA HaJl COOIOICHUEM TTPOMBI-
CJIOBOM MeEpHI M0 JIlly IPH TPAJOBbIX yJIOBaxX U OTPAaHUYECHUE MHUHU-
MajJbHOTO pa3Mepa siYeH MpU MPOBEICHUN CETHOTO JIOBA.

YuciaeHHOCTH Jema, Kak U APYTUX OCHOBHBIX BUJIOB PHIO Bep-
xoBbeB OO (Jemr, IMyka, IUIOTBA, CyAaK) ONPEAEIseTCsS METOIO0M
BOoccTaHoBJIeHHOTO 3amaca pei0 (B3P). JlanHbiii mMeTon pa3padaTh-
Bajicsa Kak anprepHatuBa BIIA, mockolibky TpeOOBalloCh YHUTH OT
UCIIO0JIb30BaHUs MaJIOHAICKHBIX MOKa3aTesiel eCTECTBEHHOU CMepT-
HOCTH. OCHOBHBIM YCJIOBUEM BO3MOKHOCTH TPUMEHEHUS METO/a
SBJISICTCS HAJIWYWE CBEICHUU 00 yJioBaX W BO3PACTHOW CTPYKType
UCClIeyeMON MOMYJISIUN Ha MPOTSHKEHUM KU3HU XOTA Obl OJTHOTO
MOKOJICHUS PBIO.
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PE3YJIbTATBI TONMYJISIHUOHHON WIEHTUOUKALUA
IMPOU3BOUTEJIEN CTEPJISIIA (ACIPENSER RUTHENUS L.)
OAO «PBIEX03 dIOJIECHE» (BPECTCKAS OBJIACTD, BEJIAPYCD),
MOJIYYEHHBIE C TOMOILLIO MUKPOCATEJJIUTHOIO
AHAJIM3A JTHK

A. M. CJIYKBI/IHl, 0. IO. KOHeBal, M. U. Jleciok®

ray «Hucmumym cenemuku u yumoJo2uu
HAH benapycu», benapyco
2040 «Pwibxos «Ilonecve», benapyco

[ToyueHsl mepBbIE pe3yJIbTAThl 110 TEHETUYECKON HISHTU(]UKA-
uu npousBogutenei crepiasau (A. ruthenus L.) ,BeIpalieHHBIX B
npynax OAO "Prioxo3 "Ilonecwe” bpectckoii obaactu (PecnyOmnka
benapycs). Crepasar B xo03siicTBO Oblia 3aBeseHa B 2000 r. w3
r. KonakoBo TBepckoii o0nactu (Poccuiickas deneparus). M3-3a cy-
IICCTBOBABIIIETO paHee MHEHHMsI, UTO ITO BOJDKCKas, MO0 oOCKas Io-
MYJISIUU CTEPIIAIA, PHIOY BBIpALIMBAIA TOJBKO B KAYECTBE TOBAPHOM
MPOYKITUH.

OpHako, MpU MPOBEICHUH MUKPOCATEIIMTHOTO aHalnu3a C HC-
MOJIb30BAaHUEM MpaiiMEepOB K MHKPOCATEIUIUTHBIM JIOKycam LS-68,
LS-19, LS-39u Aox-45 (cormacHo aHHBIM, MPEACTaBICHHBIM B
craThsax Bernie May et al., 199 King et al., 2001ymMeHHO 1O 3THUM
JIOKycaM OOHapy>KMBAJICSI 3HAYUTEIbHBIM MOTUMOPGU3M Cpeau pas-
JWYHBIX BHUJOB OCETPOBBIX) OBUIO YCTaHOBJICHO JHECTPOBCKO-
JTHEMTPOBCKOE MTPOUCXOXKIECHNE CTEPJISIIN, BBIpAIIuBaeMon B Oemopyc-
cKoM xo3siicTBe. [Ipu MHTEpnperanuu MOJTYyYEHHBIX HaMH Pe3yJjibTa-
TOB MHUKPOCATEJUIMTHOTO aHajin3a Mbl ONMHUPAIUCh HA JaHHBIE, MPEI-
cTaBiicHHBIC B cTtaThe Dorota Fopp-Bayat et al., 20085¢ aBTOpHI C
MOMOIIIbI0 MUKPOCATEJUIMTHOTO aHajlu3a IO BBIIIEYKa3aHHBIM JIOKY-
caM TpOaHAIM3UPOBAIM S Pa3IUYHBIX MOMyJsnuid crepisaau (Bosra,
Kama, [Quenp, Jduectp, yHai) u BBIABHIN ISl HEKOTOPBIX U3 IOITY-
JAUMNA cnienuduueckre ajieiad Mo TOMYy WM MHOMY JIOKyCy. Y aHa-
JU3UPYEMBIX HaMu 0O0Opa3iloB ObUT OOHAPYXXEH ajliellb IO JIOKYCY
LS-68, xapakTepHbIii TOIBKO ISl THECTPOBCKOW MOMYJISIIUU CTEPIIsi-
M, ¢ gactoror 27,9 % (pucyrcrBoBan y 75 % mccieayeMbIX 0CO-
Oeil), M aJJIe)Ib TIO TOMY K€ JIOKYCY, XapaKTepHBIA TOJIBKO JIJIS JTHETI-
POBCKOH TOMYJISAIUU CTEPJIAad, ¢ yactoTo 8,8 % (ipucyrcTBOBaN y
25 % oco0eii). Takxke y ucClIeqyeMbIX 00pa3IoB MPUCYTCTBOBAN all-
Jenb mo jokycy LS-19, onsate ke, XxapaKTepHBIN TOJIBKO JJIs JTHECT-
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poBckoii monyJsaiuu, ¢ yactoroi 30,55 % $rmeuen y 41,66 %oco-
oeif).

OTH (aKThl OTKPHIBAIOT peaibHbIC MEPCHEKTUBBI JJIsl BBHIMOJIHE-
HUS pabOT MO PEHMHTPOAYKIIMHU BBIPAIIMBAEMON B OEIOPYCCKOM XO-
3STUCTBE CTEPISAIM B pekH OacceliHa JlHerpa ¢ menbio BOCCTaHOBICHUS
JIHEITPOBCKOM TIOMYJISIUUU CTEPJISIN, HAXOIAIIEUCS T10J YIPO30M HC-
4ye3HOBeHMS U 3aHeceHHoW B Kpacubie kauru PecnyOnuku benapycs,
Poccuiickon denepanuu, Y KpanHsbl.

OKoHYaTEIbHBIM APTYMEHTOM B YCTAHOBJICHUU MOMYJISIIMOHHO-
TEHETUYECKOM MPUHAJJIC)KHOCTH CTEPJsad, BbIpamieHHo B OAO
"Pri6x03 "Ilonecre” MOTYT SIBUTHCA MOJEKYJISIPHO-TEHETHUYECKUE HC-
CJIeIOBaHUSI OOCKOM CTEPJISIAN U OCTAHKOB JKYU€K JTHEMPOBCKOM CTEp-
A1, OOHAPY>KEHHBIX MPU apXEOJOTHMUECKUX PACKOIKax Ha Oeperax
pexu I lpunsars, caMmoro KpymHoro npurtoka JHemnpa.

OLEHKA ITPEAEJBHOI'O BUOJIOI'MYECKOI'O BO3PACTA
IMBPUOHOB CUI'OBbBIX PbIb, 1OITYCKAIOLIEI'O
TPAHCIHHOPTUPOBKY UKPbI

H. B. CmemnuBas, /1. A. AcTaimieBa

DI'VII «[ocyoapcmeentblil HAYYHO-NPOU3B00CMBEHHBLI YEHMD
PpblOHO20 X0351icmea», 2. Tomenwv, Poccus

B npoMBIIIJIEHHOM CUTOBOJICTBE MEPUOIUYECKHA BO3HUKAET TEX-
HOJIOTUYECKasi HE0OXOIMMOCTh B MAacCOBOM TMEPEBO3KE MKPHI HA TO-
CJIEIHUX ATanax SMOPUOHAIIBHOTO pa3BuTUA. HexenarenbHbIM siBIIC-
HUEM NPU NEPEBO3KaX MKPHl B BECEHHUU MEPUOJ SBISIETCA 4acTHY-
HBIA (MJIM TIOJHBIM) BBIKJIEB SMOPHOHOB B JIOPOTE, YTO MPUBOIUT K
CYIIECTBEHHBIM MOTEPSIM MOCaA0YHOro Marepuaina. [loaTtomMy BaxHO
peCcKa3bIBaTh HACTYIJICHHE MOMEHTA B IMOPHUOTE€HE3€ CUTOBBIX, KO-
raa GU3n0IOTUUYECKU BO3MOXKEH XOTSI Obl €TUHUYHBIN BHIKJICB.

[lenb qaHHOW PKCIEPUMEHTAIBLHOM pabOTHI 3aKiItoyaiach B OI-
pEleNeHN MUHUMAJIbHOW CTENEHW Pa3BUTHS 3apPOJBIINIEH CHUTOBBIX
pBIO, P KOTOPOU (PM3UOTOTUUECKHA BO3MOKEH UX BBHIKJIEB.

CreneHb pa3BUTUS SMOPUOHOB OIICHMBAJACh C MOMOIIBIO
oe3pasmepnoit xapaktepuctuku 10 (ernad, Jdetmad, 1960),coot-
BETCTBYIOIIEH MPOJOJHKUTEIBHOCTA OJJHOTO MUTOTHYECKOTO IIUKIIA
B MEPUOJ CUHXPOHHBIX APOOJICHUN OsacToAucKa MPU OMpeJieeH-
HOM Temrmepatype. YacTHOe OT aOCONIOTHOM MPOJIOIKUTEIBHOCTH
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KaKoTo-JIM0Oo mepuojaa pa3BuTHUs U BeauuuHbl 10 mpu TOU Ke TeM-
nepaTtype COOTBETCTBYET OTHOCHUTENBbHOW XapakTEpPUCTHUKE IIPo-
JTOJKUTEIILHOCTU 3TOTr0 MEpUoJia WK J000ro UHTEepBaia dMOpPUO-
rene3a (MruateeBa, 1979).

s gupa (Coregonus naslsu nensau (C. peled ypaBHeHus
s onpenaeneHus t0 ObUIM paccyuTaHbl MO AaHHBIM MrHaTheBoit
(1979). VpaBuenns mis cura-nepkbsHa (C. lavaretus pidschign ry-
ryna (C. tugur) u mykcyHna (C. muksSuhObun onpeneaeHbl HAMU pa-
Hee.

OnbITHL IO OMPEIEIICHUIO OUOJIOTHUYECKOT0 BO3pacTa Ha MOMEHT
€AMHUYHOTO BBUIYIUICHHS CHUTOBBIX pbIO NPOBOJIWIU B sIHBape-
deBpasie 2009r. B nmadoparopuu OI'YII «I"ocpreibuentp». Mkpa, mo-
CJie HACTYIUICHUS CTaJMM MUTMEHTAINH TJ1a3, 3a0J1arOBpeMEeHHO Obliia
noctaBiieHa u3 Cy3ryHCKOrO HWHKYyOaIlMOHHOTO Iexa AOamakcKoro
pei0OoBOIHOTO 3aBoAa (T. To0O0IbCK).

JlanpHeuee pa3BUTHE UKPBI IPOUCXOJUIIO B aKBapUyMax, pas-
MEIIEHHBIX B BOJHOM TepMocTaTe, npu temneparype 3-4°C. Panee
HaMU OBLIO YCTAHOBJICHO, YTO TaKOW TeMIEpaTypHBIH PEXKHUM IOCTe
MUTMEHTALMY TJ1a3 HE MPUBOAUT K HAPYIICHUSIM B Pa3BUTUU 3apO/Ibl-
IIIeH CUTOBBIX PBIO.

PasBuBaromuecs 3apoJIbIiy ¢ MePUOANIHOCTRI0 5-6 tn/T0 mo-
BEPrajJiich CTUMYJSIIIMKA BBUTYILICHUS MeTosioM OapoOoraruu (CeMeH-
yerko, 2000).B munuaap oosemom 100 M nomemanu 50 uKpUHOK 1
HAIOJIHSJIN ero Boaol Ha 2/3.3a cueT MUKPOKOMITPECCopa 00eCIe -
Baju 0apOOTUPOBAHUE BOJIBI C UKPON MEJIKOJAUCIIEPCHBIM BO3JIYXOM B
teyenue 30 munyt npu temneparype 0,5-1,0 €. 3arem npoBoauau
MOJHYI0 3aMeHYy Bojbl Ha Oosee Ternyro — 10T. Drta Temmneparypa
TOXKE MOJACPKUBANIACh B TEUCHUE IMOIydyaca IMpH MPOAOJIKAIOIIEMCS
O0apOotupoBanuu. Takol UK OBTOpsICA ABaXbl. [Tocie cTumyrs-
MU UKpa MoMelnianachk oOpaTHO B akBapuyM. llosiBieHue XoTs Obl
OJIHOTO CBOOOAHOTO SMOpPHUOHA BO BpeMsl CTUMYJISLIMYM WU B TEUCHHE
CYTOK IIOCJI€ OMbITa CUYNTAJIOCh HAYAJIOM €IMHUYHOTO BBUTYIUICHHS. B
ATOT MOMEHT (PUKCHUPOBAJICSI OMOJIOTUYECKUIN BO3PACT 3apO/IbIIIEH.

Kak mokaszanu ombITHl, (HYU3UOJOTHYECKAs CIIOCOOHOCTh K BBI-
KJICBY TMOSBIISIETCS Y AMOPHOHOB MEJSIIM, MBDKbSIHA M TyryHa IIpHU
ononoruyeckoM Bo3pacte okojo 2601tn/t0; y sMOpHOHOB MyKCYHA U
yupa — okojio 200tn/z0.
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Tabnuma — bruonorundeckuii Bo3pacT Haydajia BBIKJIEBA M TPEASIbHBIN
JOIYCTUMBINA BO3PACT NEPEBO3KHU UKPbI

buonornueckuii [IpenenbHbIN

Bun BO3paCT HavaJia JOITYCTUMBIN BO3pacT

BBIKJIEB, TN/T0 IIEPEeBO3KHU MKPHI, TN/T0
Yup 200 180
Ilensanp peunas 260 240
Ilensap o3epHas 265 245
Cur-neiKbsH 255 235
MyKCyH 210 190
Tyryn 270 250

YuuThiBas NEPHUOJ TPAHCIOPTHUPOBKH, IMOPOIOBBIC BEIMYUHBI
ymenbIeHs! Ha 201tn/t0.
[Tony4yeHHbIE B XOJ€ MCCIICAOBAHUIN JaHHBIC MO3BOJIMIN 000C-

HOBaTh CPOKH YCIICITHOW TPAHCTIOPTHPOBKH 0KOJI0 S0 MIIH. IIT. HKPBI
curosbsix B KHP B 20009r.

TEPMOTOJEPAHTHOCTDb U TEPMOPE3UCTEHTHOCTD
9MBPUOHOB MMEJAAN (COREGONUS PELED)

H. B. CmenuiuBas

OI'VII «l ocyoapcmeenHblil HAYYHO-NPOUZBOOCTNEEHHBIU YEHMP
pbloHo20 xo3aiicmea», 2. Tromenw, Poccus

JIist pa3paOOTKM WHTEHCUBHBIX TEXHOJIOTHMH HMHKYOAITUU HKPBI
CUTOBBIX PBIO aKTyaJIbHO OMNpPEEIUTh IPaHUIbl TeMIepaTypHOU Ba-
JIEHTHOCTH B YMOpHOTeHE3E.

Jlist onpeneneHus TEPMOPE3UCTEHTHOCTH M TEPMOTOJIEPAHTHO-
cti smOpuonoB mneasau (Coregonus peléducnonb3oBanu ciemyro-
mue nmoustus (Jlankuu u ap., 1981; Fry, 1971):

- 30HQ MepMOmMOIepanmHOCmuy — IAANa30H TeMIepaTyp, B Ko-
TOPBIX BO3MOKHO HOPMaJbHOE Pa3BUTHE OpraHuM3Ma. 3a TPaHUIly 30-
HBbl TEPMOTOJIEPAHTHOCTU OBUT MPHUHSAT HOPO2 PUUOIOSUYECKOU HOD-
mol — 50%Has BEDKUBAEMOCTh 3apOBIIICH 3a nmepruoa HHKyoaruu (OT
’KUBOHM OITOJOTBOPCHHOM MKPBI, 3aJI0KCHHOM Ha HHKyOaIuio). 3a
CPAHUYY MeXHO02UYeCKol HopMbl Obla TIPUHATA BEIKUBAEMOCTh 3a-
POBIIIEH 3a epro 1 UHKyOaluu, paBHas /5 %0;
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- 30Ha mMepMmope3ucmeHmHocmy — AUANA30H TeMIeparyp, B
KOTOPBIX BO3MOYHO CYIIECTBOBAHHE OpTraHU3Ma HEMPOI0KUTEIb-
HOE BpeMs 0€3 OTKJIOHEHHS B Pa3BUTUHU. 3a YCIOBHYIO TPaHHUILY 30-
HBI TEPMOPE3UCTEHTHOCTH Oblia ipuHATa S50 Y% Has BEIKUBAEMOCTD
OpraHu3MOB U JajbHEHIee WX HOpMaJbHOE pa3BUTHE IMOCIE BO3-
JIEeUCTBUS KpailHe HU3KHUX WM BBICOKMX TeMmIlepaTyp B TedeHune 12
JacoB.

B psizie onbITOB OB YCTAHOBJICHBI BEPXHUE U HUIKHUE MTOPOTO-
BbIC BEJIMYMHBI TEMIIEPATYPHl B SMOpHUOTCHE3e NS (PUCYHOK).
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BHoTOrHIeCKHIT BOZPACT, T,/Tg

Pucynok — Cxema TemnepaTypHON BaJIGHTHOCTH SMOPHUOHOB TEJIS U

[Mupokuit nuanazon TepmoTosiepanTHOCTH OT O T mo 6 C Ha
MIEPBBIX dTAIax Pa3BUTHS OMPENEISETCS 3HAYUTEILHON BapuadeIbHO-
CTBhIO HEPECTOBBIX TEMIIEPATYP B MPHUPOAHBIX yCIOBUSIX. HoKHMI T10-
pOT 30HBI TEPMOTOJIEPAHTHOCTH COBMAAACT C HIDKHUM IOPOTOM TEX-
Hosiorudeckor HopMbl U paBeH 0,1 T B TeueHnue Bcero sMOpuoreHesa.
Takue Temmeparypsl HaOIIOJAIOTCS Ha PHIOOBOJHBIX 3aBOAAX W HE
OKa3bIBAIOT OTPHIATEIHLHOTO ACHCTBUS HA pa3BUTHE SMOPHOHOB CH-
TOBBIX PHIO.

B 1nienom, o mepe pa3BUTHS 3apOJIbIiiia, BEPXHUE TPAHUIIBI TEP-
MOBAJICHTHOCTH pacimupsroTcs. [logbeM BepXHUX TpaHUI] TEPMOTOJIE-
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PAHTHOCTH ¥ TEPMOPE3UCTCHTHOCTH BO BTOPOM MOJIOBHHE dMOpHOTre-
HE3a MOXKHO pacCMaTpHWBaTh KaK aJamTallfio, CBSI3aHHYIO C €CTeCT-
BEHHBIM IIOBBIIIICHUEM TEMIIEpaTypbl Ha HEPECTHIHMIIAX Ha 3aBep-
IIAIOIIMX dTarax pa3BUTHS.

[Ipu MHTEHCHBHBIX (opmax PHIOOBOJCTBA MOXXET BO3HUKHYTH
TEXHOJIOTHYECKas MOTPEOHOCTh MAKCUMAJIbHO COKPATUTh MPOIOJIKU-
TEeITLHOCTh dMOpHOTEeHE3a 0€3 OTPHUIIATEeIbHBIX MOCICACTBUN I pas-
BUBAIONIErocs 3apojpiima. Ha OCHOBE pe3ynbTaToOB HCCIEI0BAHUN
npejjiaraeTcs TeMIepaTypHbIM PeKUM MHTCHCHBHONW MHKYOAllMU HK-
pBI MENSIIU, COOTBETCTBYIOIIUM BEPXHEMY IMOPOTY TEXHOJIOTHYECKOM
HOPMBI.

bbu10 3KCIIEpUMEHTaIbHO JIOKa3aHO, YTO 3a 86 CYTOK MO’KHO
MOJTYYUTh KU3HECTOUKYIO JIMYMHKY Ha MEPBOM dTare pa3BUTHS, YTO B
2 pa3a ObICTpee, YeM MPU TPATUIIMOHHOW TEXHOJOTHH. DTO O3HAYaeT,
4YTO B YCJOBHSAX YIPaBIISIEMOrO TEMIIEPATYpHOTO PEeXKHMa JUYUHOK
NeJIsiIn MOYKHO TI0JTy4aTh yKe B Hauasie mapTa. [lepuosa 1o Hauasa Be-
TEeTAallMOHHOTO CE€30Ha MOXXHO HCIIOJB30BaTh ISl BBIpAIIUBAHUS
KPYITHOTO JKM3HECTOMKOI0 MOCaJI0YHOr0 MaTepurala.

AHAJIN3 MOP®OJIOI'MYECKHX HOKASATEJIE?I
ITPOU3BO/JIUTEJIEN KAPITA B IMMAHCKOM XO3AUCTBE

B. B. Crenypa
HYbull, Yxpauna

[Ipyaer JIumaHCKOTO PHIOONMMTOMHUKA PACIIOIOKEHBI B pailoHe
CEBEPO-BOCTOYHOTO y4yacTKa BoJioeMa-oxJjaautens 3mMueBckor TOC B
XapbKOBCKOM 00J1acTH, HA BTOPOU HaamoiiMeHHON Teppace p. CeBep-
ckud Jlonen. BomoemM-oximaauTeslb OTHOCUTCS K BOJOXPaHWJIMILAM
03€pHOTO THUIMA. PacmonokeH Ha paBHUHHOW TEPPUTOPUU U XapaKTe-
pHU3yeTcs ¢1ad0 u3pe3aHHOM OeperoBoi TMHHUEH.

Hcnonp30BaHMEe HEKOTOPOM 4YACTH BOJBI BOJIOEMA-OXJIAJUTEIIS
3mueBckoilt TOC st pbIOOBOJHBIX 1IN JAaeT BO3MOXKHOCTH TOJ-
MUTKH BOJIOEMa PEYHOM BOJOW JJIsl yBEJIMUEHHS BOJIOOOMEHA C IIEJIbIO
YIYUYIIEHUS] TEXHOJOTMYECKUX KauyeCTB oXJIaxaaromiend Boabl. Kpome
Toro, JIumMaHckuii pHIOONMUTOMHUK SIBJIIETCS 3BEHOM pecypcocOepe-
rarolieil TEXHOJOTUU — TEIJIOBOIHOE BhIpPAIIMBAHUE PHIOBI MTO3BOJISET
YACTUYHO YTUJIM3UPOBATh HW30BITOYHOE TEIUIO, IOCTYMHaloIlee Cco
copocHoit Bogoit TOC.
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Bonoem-oxmamgurens 3mueBckorl TOC gBiIsteTCI BOIOEMOM
KOMIUIEKCHOTO Ha3HA4Y€HUs, €T0 OCHOBHAs ()YHKIUSA — y4acTHE B TIPO-
M3BOJCTBEHHOM ITMKJIC 3JICKTPOCTAHIMHU. B TO k€ BpeMsl OH HMCIIOJIb-
3yeTcsl U B PhIOOXO3SUCTBEHHBIX IEAX. B HacTosIee BpeMst B BOJO-
€Me OTMEYEHBI MpeACTaBUTEH 25 BUAOB pbi0. [IpoMbicioBast pribo-
npoaykuust B nocaeauue rojpl Ha 80-90 %obecnieunBaeTcst 3a cueT
BUJIOB, KOTOPBIMH IIPOU3BOAUTCS 3apbIOJICHHE.

Pb1600X0351CTBEHHAS JIESITEILHOCTh HAa BOJIOEME OCYIIECTBIISCT-
CsA MO CIEAYIONIMM HaIlpaBJIICHUSM. 3apbIOJICHHE BOJIOEMa MOJIOIBIO
pBIO, BBIJIOB PHIOBI M3 BOJIOEMa, CAJIKOBOE BBHIPAIIMBAHKUE PHIOBI HA aK-
BaTOPHH.

Jlns u3ydeHus: pazHooOpas3usi MPOU3BOJAUTENEH Kapna YKpauH-
CKOM YeITyH4aTol MOPOIbl IO OCHOBHBIM PHIOOBOJIHBIM MOKA3aTEIISIM:
BeCc Tena, jnuHa Tena mo CMHUTTy, IiMHa 0e3 XBOCTOBOTO CTEOII,
JUTMHA TOJIOBBI, HAMOOJIbINIAsl BHICOTA, ObUT MPOU3BEACH OTOOP MPOU3-
BoauTeNeH n3 cagkoB. O0BEeM BHIOOPKH COCTABUI 25 IK3.

B pesynprare aHamm3za mpoMepoB MOJYYWJIM JaHHBIE, UYTO
HauOoJabmu KOA(PHUIMEHT KOoppelsiuuu HaOJroaancs Mexay Be-
com u obxBatom Ttena (r = 0,93),a Takke MeXIy BECOM W Hau-
Oonpireit BeicoTor Tena (r = 0,86),Mexay ocTalbHBIMH HCCICTYyE-
MBIMU MpPU3HAKAMHU yPOBEHb Koppensanuu Bapbupyetr ot 0,75 no
0,80, yTo sABIIAETCS BBICOKMM MoOKa3zarejeM. MakcuMalibHOE 3Haye-
HHE yNUTAaHHOCTH 1o DyIpTOHY IJs camMok coctaBmwio 3,18, a
cpeanee 3HadeHue 2,77. i1 caMIlOB COOTBETCTBEHHO 3HAUYCHMUS
osutn 3,07 u 2,32.B o0meM, OOJBITUHCTBO 3HAYCHUN yIMHUTAHHO-
CTH PBHIO MPEBBIIIAINA CpeaHee 3HaueHHe Jisi Bcerl BrIOOpKH. Ko-
3(pHUIMEHT YNMUTAaHHOCTH BBIIIIE HOPMATHUBHOT'O MOKa3aTels I
JaHHOW MOPOJbI, YTO CBHUJIETEIHCTBYET O JOCTAaTOYHOM HAIHYUHU
KOpMa B BOJIOEME, TAe CoJiepKaT mpousBoauteaeil. Haubonpmmi
BEC CaMOK IPEBOCXOJWJI MUHUMalbHBIM B 1,57 pa3a, a camIiioB
1,36.A xo3dduimeHT BapuaIyu o 3TOMy NPU3HAKY COCTaBUII JIJIS
camok 12,62,a gnsa camioB 12,71 %,4T0 CBUAETEIBCTBYET O BBI-
COKOM CTETIeHH OJTHOOOPA3HOCTH IK3EMILISPOB.

Ha ocHOBaHMU TOJIy4E€HHBIX PE3yJIbTaTOB MOXKHO CJeaTh 3a-
KIIFOUCHHE, O TOM, YTO HUCCIEIyeMOe CTaJ0 MPOU3BOIUTEINICH o0J1amaeT
BBICOKOU CTEMEeHBI0O MOPHOIOTHUECKOr0 0AHO00pa3us, UTO ONpeIes-
€T BO3MOKHOCTb MEPCIEKTUBHOU CEICKITNH.
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BJIUSHUE CEMCMOPA3BEJIOUYHBIX PABOT HA UXTUODAYHY
OBCKOM U TABOBCKOM I'YB

N. A. Tepentnes, A. B. Kopurynos, A. K. MaTkoBckuii

OI'VII «l ocyoapcmeenHblil HAYYHO-NPOU3BOOCTNEEHHBIU YEHMP
pbloHo20 xo3aiicmea», 2. Tromenw, Poccus

CeiicMopa3Be/lka OCHOBaHa Ha TEHEPUPOBAHUM CEUCMUYECKUX
BOJIH U PETUCTPAIIUU UX OTPAKCHHBIX YMPYTrux Koyiebanui. Mcmonb-
30BaHHUE JUIS ATUX IIeJiel B3pPhIBYATHIX BEIIECTB OTOILIO B IMPOILIOE,
OJIHAKO U COBPEMEHHAsl TEXHUKA UCITYCKaHUS CEHCMUYECKUX UMITYJIb-
COB BO BpeMs IeoU3NIECKO pa3BeaKU MPEACTABISIET HECOMHEHHYIO
yIpo3y JUIsl BOMHOW OWMOTBI, B TOM YHUCJE JJIs MPOMBICIOBBIX BHIOB
pHBIO.

OO0ckas u TazoBcKas TyOBl SBJISIOTCS OXPaHSIEMbIMU BOJOCMaMHU
BBICIIICH KaTErOpUHU PhIOOX03IMCTBEHHOTO 3HAUYCHUSI, YTO OIpEEsieT
HEO0OXOJUMOCTh HKOJOTHUYECKOTO MOHHUTOPUHTAa TIPU TPOBEACHUU
celicMOpa3BeIOYHBIX PaOOT Ha MX aKBATOPHH.

B utone—asrycre 2008r. nipu npoBeaeHUM ceiicMOpa3BeI0UYHBIX
padot B OOckoit 1 Ta3zoBcKkoi rydax ObLIM MPOBEICHBI X0JOKAIIMOH-
HBIE HUCCJICIOBAHUS C IIEJIbIO ONPEICIICHUS YUCICHHOCTH PhIO B 30HE
IIPOM3BOJICTBA padOT M CTEIICHU UX BIUSHHUS Ha PhIO.

JIist mpoBesieHUsT IXOJIOKAIIMOHHBIX HMCCIIEA0OBAaHUN HCIIOJIB30-
Bajics peiOomnonckoBeiii 3xosoT Hondex (HE-301)c rpaduueckum
OTOOpaKEHUEM PaACIIPEICIICHUS PBIO.

JIJisi yCTaHOBIIGHMSI CTETICHU BJIUSHHS CEMCMOpPa3BEIOYHBIX pa-
00T Ha YUCIEHHOCTh PHIO XOCHEMKY MPOU3BOJIUINA B OJHOM reorpa-
(bryecKoi TOYKE ¢ KypCcOM MPOXOXKISHUS UICHTHYHBIM KypCy Cy/aHA C
MTHEeBMOMCTOYHUKAMH U TIOJIpa3Aeisiiii Ha HECKOJIBKO 3TAroB, pasJiu-
YaIOIIMXCS BPEMEHHBIM WHTEPBAJIOM IOCe Bo3aeucTBus. 6, 12u 24
gaca. B KkadecTBe KOHTPOJHHOW HCMOJB30BAIM CHEMKY JI0 Hayasa
MIPOM3BOCTBA PadOT.

AHan3 TaHHBIX 9XOJOKAITMOHHBIX U3MEPEHHUMN CBUACTEIBLCTBYET
O CHIKCHHMHM YHUCJIEHHOCTH PHIO B 30HE MPOU3BOJICTBA CelCMOpa3Be-
JTOYHBIX Pa0OT B T€UEHHE MEPBBIX IIECTH YacoB, Kak Ha OOCKOM, Tak
1 Ha Ta30BCKOM ydacTkax pador (tabmuna). CHUKCHHE YACIICHHOCTH
pbi0 Ha Ta30BCKOM ydacTKe padOT XapaKTepu3yeTcs Kak 0oJjiee BbI-
PaXXEHHOE M CBS3aHO C MEJIKOBOJHOCTHIO Ta30BCKO# T'yObl B HCCIe-
nyemoM paitone. Cpenuss riryonHa Ta30BCkoM ryObl B pailoHe Tpou3-
BOJICTBa paboT cocTaBiisieT 4 M, a Ha ydacTtke O0ckoit ryosr — 10,5m.
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Tabnuia — DXoMeTpruyeckue JaHHbIE MO U3MEHEHUIO YUCIECHHOCTHU
pei0 B 30HE MPOBEACHUS celicMOopa3BeloYHBIX paboT B OOCKoN u
TazoBckoli ryoax, nroiabs-apryct 2008r.

XapakTepucTrKa rajica
Konrien-
CKO- Kou-Bo 3ape-
Ne sx%0- UCCIIE0- Tparms
pOCTh | IPOTSDKEH- | TITy- . | THCTpUpOBaH-
rpaMMBbl BaHHbIH pbIO,
JBUXKE- | HOCTh OuHa, HBIX PBIO, IK3.
00beM 9K3./ra
HUS, 30HBI, M M 3
BOJIBI, M
KM/d
O6ckas ry0a
1 6,5 633 7 7218 49 475
2 6,5 633 7 7218 42 407
3 6,5 633 7 7218 51 495
4 6,5 633 7 7218 60 582
TazoBckas ryda
1 6,5 600 6 5819,2 37 381
2 6,5 600 6 5819,2 11 113
3 6,5 600 6 5819,2 17 175
4 6,5 600 6 5819,2 22 227
[Ipumeuanue: Nel — nmo mpomsBoacTBa pabor; No2 — uepes 6u
nocyie mpou3BojcTBa padbot; Ne3 — uepe3 1249 mocne mpou3BOACTBA padoT;
Ned —vepes 241 mocie mpon3BOACTBA PabOT.

B tedenue ot 6 mo 12 yacoB mocie MpoM3BOJCTBA PabOT YHC-
JICHHOCTh PHI0O Ha y4yacTKax BOCCTaHaBiuBaeTcsa W depe3 12-244aca
MPUOIKAETCS] K KOHTPOJIBHOMY 3HAYEHUIO.

Takum 06pazom, ceiicMopa3BeioUHbIE PAOOTHI C UCOJIb30BAHU-
€M ITHEBMOMCTOYHUKOB B KQ4€CTBE CUTHAJIA OKA3bIBAIOT Ha PBIO OTITY-
TUBAIONIANA ITYMOBOM 3(D(eKT B MEpBbIE MIECTh YaCOB MOCIIEC BO3JICH-
CTBUS, BBIPAKAIOIIUICA B (OPMHUPOBAHUH y PHIO TTOBEJEHYECKON pe-
aKIIMM aKTUBHOT'O MOKHUJIAHHUS UMH YYaCTKOB padoOT U pa3pyllIeHUEe UX
€CTEeCTBEHHbIX KOHIeHTpanuil. [To npomectBuu ot 12 no 24 yacos
YUCJIICHHOCTh PbI0 HA y4acTKaX BOCCTAHABIIMBACTCH.
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MOP®OJTOTHNYECKASI XAPAKTEPUCTHUKA YETBIPEXJIETOK
CTEPJIAAU, BBIPAIIEHHBIX B CAIKOBOM XO3AUCTBE JIA
POPMHUPOBAHUA PEMOHTHO-MATOYHOI'O CTAJIA

M. M. TepHOBEHKO

Hayuonanwusiii ynueepcumem o6uopecypcos u npupooouchnonb3068aHUs.
Vrpaunsi, Kagpeopa axsaxynremypeul, 2. Kues, Yxpauna

Crepiisiib — IECHHEUIIIUM NPEICTaBUTENb OCETPOBBIX PHIO, KOTO-
pbii 3aHeceH B KpacHyro KHUTY YKpauHbl. Ee mpoMBICIOBBIE 3aI1achl
HaxoAsATCSd B YTHETEHHOM COCTOSIHUM, W3-3a U3MEHEHHU 3KOJOTruye-
CKOW cpelibl OOUTaHUsl, 3arPSI3HEHUSI MPOMBIIIJIEHHBIMU U OBITOBBIMU
CTOKaMH, U3MEHEHHUI TUJIPOJIOTHYECKUX YCJIOBUM, HAPYIIAIOIIHNX €C-
TECTBEHHOE Pa3MHOKEHUE, & TAKKE 3HAUYNUTEIIBHOTO Mpecca MPoMbICia
1 OpaKOHbEPCTBA.

CoxpaHeHHe TEHETHMYECKOro pa3HooOpas3usi W BOCCTAHOBIICHUE
YUCJICHHOCTH CTEPJISU SIBISETCS 3a1a4€l IIEPBOOYEPETHON BAXKHOCTH.
B nepByro oudepenp 3TO HEOOXOAUMO JieJiaTh B OCHOBHBIX, HauOoJiee
KPYMHBIX BOJHBIX CUCTEMaX, IJIe OHA M3/IaBHA SABJISIETCS IIEHHBIM 00b-
€KTOM IpOMBICHa, TakuXx Kak J(Hernp, {nectp, FOxub1ii byr u npyrue.

Onxum u3 3QPEKTUBHBIX CIIOCOOOB COXPAHEHUSI TEHETUUECKOTO
pazHoOoOpa3us PeAKUX U UCUE3AI0IINX BUOB — B T.4. CTEPJISIAM, SIBIIS-
€TCs CO3/IaHME KOJUJIEKIIMOHHBIX CTaJl — I LeJIed BOCIIPOU3BOACTBA U
TOBAapPHOU aKBAKYJIbTYPHI.

B oTeuecTBEeHHOM TOBAapHOM OCETPOBOJICTBE B OJIMIKaMIIHE TO-
Ibl HauboJsiee peasbHbIM U JOCTYHMHBIM OOBEKTOM BbIpalllMBaHUS MO-
XKET OBITh CTEPJIfA/Ib, PEMOHTHO-MATOYHBIE CTaJla KOTOPOH chopMuUpo-
BaHBI B OTJACIBHBIX PHIOHBIX X03sicTBaX, TaknxX kKak OAQO «[ opHbIii
Tuxkuu», OAO «Oneccappioxo3» u OAO «J[oHpbrIOKOMOUHAT.

OnbIThl OPOU3BOIWIIM Ha cakoBOM xo03siiicTBe 3AO «Pri0oso-
BEIIKOE XO34MCTBO cena Tpumonbe», ¢ 1elblo (POpMHUPOBAHUS pe-
MOHTHO-MAaTOYHOT'O CTaa CTEPIIAIN.

Tabnuma — Mopdonornieckue mokasaTean YeThIPEXJIETOK CTePIIsIn

[Toka3za- Macea, JnuHa Bricora, Oo6xBar, |Koaddunment
TEINb Tena, CM cM cM YIUTAaHHOCTH
min 645,0 43,0 55 17,5 0,66
max 1050,0 53,0 7,1 20,5 0,84

M+m | 826,6+24,34 47,6x0,3 6,37+0,08 19,18+0,20,76%0,009
121,3 2,53 0,42 1,09 0,04
C, 14,72 0,5 6,62 5,72 6,32
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[To okoHUYaHUIO PHIOOBOHOTO CE30HA YETHIPEXJICTKU CTEPJISIIH,
KaK BUJHO W3 TaOimiel 1, uMmenu cpeaHioro Maccy - 826,6+24,34r
IIpYU ATOM CPEIHS JJIMHA Tena coctaBmia - 47,620,5¢cMm, cpenausst Bbi-
cota tena - 6,37+0,08cm u obxBar - 19,18+0,21cm. Cpennsist ynu-
TaHHOCTH cocrtaBuia - 0,76+0,009.

BeipamnuBanye cTepisiy MPOBOIWIM B IUIABYYUX CaJKaX ILIO-
maapo mo 12 M Kaxbli. [NIOTHOCTH MOCAJIKU TIPU 3TOM COCTaBUJIA
25 3K3./M°. 3UMOBKY NPOBOAWIM B TEX K€ caJkax. B mepuon BbIpa-
IIMBAHUS CTEPJISIAU KOHTPOJIMPOBAJICS TEMIEPATYPHBIM M THAPOXH-
MHUYECKHHN PEKUMBI BOJIOEMA.

Kopmiienne pbi0 OCYIIECTBIISUITM COTJIACHO CYIIECTBYIOIIUM
HOpMaTHBaM, KOJIMYECTBO KOpMa 3aaBaJIOCh B 3aBUCHUMOCTH OT Mac-
ChI Teja PBIO U TeMmIlepaTyphl Boabl. KopMileHHe TPOBOAUIN CyXUMU
rpanyiupoBanHbiMu kopMamu Aller aqua 45/15 «Grower feed Stur-
geon».KopmoBoii koadduiiuent kopma 1,2.B cagkax ObUIM yCTaHOB-
JIEHBI KOPMOBBIE MECTA.

[TogBoas pe3ynbTaThl UCCIEIOBAaHWMA TO BBIPAIIMBAHUIO YETHI-
PEXJIETOK CTEPJISIU, MOXKHO CKa3aTh, YTO YCJIOBHUS COJIEPKaHUS COOT-
BETCTBYIOT HOpMaTHBaM. Bce 4eThIpeXIeTKu M0 HaBECKe M yIUTaHHO-
CTH COOTBETCTBYIOT HOpMAaTHBaM PEMOHTHO-MATOYHOTO MTOT'OJIOBBSI.

IOOEKTUBHOCTHb IPUMEHEHUA CUHTETUYECKUX
TOHAJIOJIMBEPUHOB B KAYECTBE 3AMEHUTEJIEN
I'MInoOP®n30B IIPU 3ABOICKOM BOCITPOU3BOACTBE
KAPIIOBbIX PblIb B YKPAUHE

B. H. LHyMOBal, E. B. KoBaneHko>

1 .
Hayuonanvhwiii ynusepcumem ouopecypcos u
NPUPOOONONbL308aHUS, YKpauHa

2 .
Hayuonanvnwiii ynusepcumem «Kueso-Moeunanckas
akaoemus», Ykpauna

B psiae ppiOOBOAHBIX NMpeanpusTuii YKpauHbl OpU UCKYCCTBEH-
HOM BOCHPOU3BOJCTBE KapIOBBIX PHIO CTaJM MPUMEHSTH MpenapaThl
cepun «Hepectun» (Poccmiickas ®Deneparusa) u «OBonenb» (Benr-
pus) B KauecTBe 3aMeHHTeNel runodusa. O0a mpemapara comepIKar
CUHTETUYECKUE TOHaM0JUOepuHbl. [I03UTUBHBIN OMBIT UX UCIOJB30-
BaHUS MOKA HE OKa3aJl CYIIECTBEHHOIO BIIMSHUS Ha Pe3yIbTaThl 3aBO-
JICKOT'O BOCHIPOM3BOACTBA pbI0 B YkpauHe. Tak, B 2008r. konudecTBo
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3aBOJICKMX JIMUMHOK KapHOBBIX PbIO, MOJTYUYEHHBIX MPHU HCMOJIb30Ba-
HUW CHUHTETHYECKHUX IMpernapaToB, HE MpeBbICHIO 25% oT o0011ero
o0bEéMa MPOU3BOJICTBA JIMUMHOK 3TUX PbI0O B YkpauHe. OcCHOBHas
NpUYMHA — HEJAOCTATOK MH(GOpPMAIMU, KOTOPBI MOPOKIAAET CIYXH O,
SAKOOBI, HECTAOWJIBHBIX PE3yIbTaTaX MOJYYECHUS IMOTOMCTBA PHIO MpH
NPUMEHCHUH CUHTETUYECKUX CTUMYJISTOPOB OBYJISIMUA W CIEpMHUa-
MU y TPOU3BOJUTENEH PBIO.

YuuThiBas cka3zaHHOE, BO3HHMKJIA HEOOXOJIMMOCTh B OIIEHKE 3(-
(EeKTUBHOCTH TPUMEHEHHS CHHTETHYECKHX IIpernapaToB IPH 3aBO-
JICKOM crioco0e BOCIPOM3BOJICTBA KaproBbX peid. Ha mepBom sTame
UCCJIEI0BAaHUM MPOBENIU aHAJIU3 Pe3yJIbTaTOB MPOU3BOJACTBEHHBIX HUC-
NbITAHUM TIpenapaToB cepuu «HepecTuH» Ha Kapne, 0eI0M U NECTPOM
TOJICTOJIOOMKaAx U OemoMm amype. [Ipeamer wuccieaoBaHuil - pe3yib-
TaTUBHBIC MOKa3aTelM MHKYOallMOHHOW kaMIanuu. Matepuai ucce-
JIOBAaHUM — MPOTOKOJIbI UCIIBITAHUN ITpenapaTtoB cepun «HepecTun» 3a
2005-200&r. (n = 12).

Pe3ynbpTaThl 00pabOTKH MaTepHaioB MPEACTABICHBI B TAOIHIIE.

Tabnuua — 9¢dexTuBHOCTH HcToNb30BaHus «HepecTruHa» npu 3aBoj-
CKOM BOCIIPOU3BOJICTBE KaproBbiX pbi0 B Ykpaune B 2005-2008.

O11eHOYHEIN TOKa3aTelb Bun peiOsl
Kapn beneii | I1€cTpeii | benblii
TOJICT. TOJICT. amyp
[To3utuBHas peakuus | Pezynprat* 84 93 94 93
pBIO HA CTUMYJISI- (68-98) | (85-100)| (89-100)| (88-100)
o, % Hopmatus 85 80
Pa6Gouas mio10B8u- PesynbTar 580 760 1000 650
TOCTb I10 MKPE, (500-630) (650- (900- (300-
TBIC. 9K3./9 880) 1100) 850)
Hopmatus | 300-500| 350-400 500-600| 350-40(
OnnogoTBOpEeHUE PesynbTar 88 85 87 82
uKphel, % (80-95) | (80-90) | (83-90) | (65-90)
Hopmatus 90

Brixo ¢cBOOOIHBIX PesynbTar 74 73 71 69
SMOPHOHOB U3 OILIO- (60-80) | (55-90) | (65-90) | (60-90)
JTIOTBOPEHHOM HopmaTus 80
UKphI, %0
Brixon 3aBoackux PesynbTar 81 74 72 70
JUYUHOK OT CBOOOI- (70-90) | (55-95) | (50-95) | (50-95)
HBIX SMOPHOHOB, %0 HopmaTus 75 70

* cpenHsisa BelMunHa. B ckoOKkax yka3zaHbl Ipeiesibl KoJieOaHUM ToKa3aTels.
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Kak BuaHO M3 TaOMUIIBI, PE3yabTAaThl UCIIOIBL30BAHMS Mpenapa-
TOB cepur «HepecTuH» mpu 3aBOJCKOM BOCIPOMU3BOACTBE KAPIIOBBIX
PBIO, B 1IEJIOM COOTBETCTBYIOT HOPMATUBHBIM TPEOOBAHUSIM.

Ha cnenyromem stare uccienoBaHuii Oy1eT mpoBeieHa CpaBHU-
TeJIbHas OlICHKA BIIMSHHSA TpenapaToB cepuu «Hepectun», «OBo-
1eyib» U runou30B Ha PEIPOIYKTUBHBIC TTOKA3aTEIN U COXPAHHOCTh
MIPOU3BOAUTENICH KapIOBBIX PHIO.

BUJTOBOE PASHOOBPA3SHUE ®PUTONJAHKTOHA B O3EPAX IOI'A
SAITAJTHOU CUBUPHU U ET'O CBA3b C MUHEPAJIN3ALIMEN
CPEJbI OBUTAHUA

M. A. SAnyBaHknHa

OI'VII «l'ocyoapcmeennwiii HAYYHO-NPOU3BOOCHBEHHBIU YEHMD
pblOHOo20 X0341icmea», 2. Tromens, Poccus

Ha rore 3amagHoit Cubupu pacmoyiO)KE€HO MHOXKECTBO MEJKO-
BOJHBIX, MUHEPAIM30BaHHBIX 03€p, (payHa B KOTOPBIX MpE/ICTaBJICHA
a100 KaOpaHOTUM pAvyKOM apTeMuel, JIubo rammapycom, a iopa
MHUKPOBOJIOPOCIISIMH.

Oco0eHHOCTH BHUJOBOTO COCTaBa U KOJUYECTBEHHOTO Pa3BUTHUS
(¢UTOTIIAHKTOHA B YCIOBHUSAX IKCTPEMAILHOW COJICHOCTH TPEICTABIIS-
IOT KaK Hay4YHbIM, TAK U MPAKTUYECKUU UHTEpeC. B nureparype 3ToT
BOIIPOC OCBeElIeH cl1abo. MIMeITCs HECKOIBKO paldoT Mo o3epam Aj-
tatickoro kpas (["onyosix u ap., 2000)u o3epam Kypranckoit 1 Om-
ckoii oonacrei (JIlutBunenko, Yepnsk, 200k, 2005D).

B nHacTosmieli paboTe Ha OCHOBAaHWW MAaTEpPHaIOB, COOpAHHBIX B
BeretanimoHHbIi ce3oH 2005r., Ha o3epax Kypranckoi, UensOunckoun
Omckoit u TromeHckoil obnacTeld JaeTcsi OCHOBHOM BUJOBOM COCTaB
dbuTOIIaHKTOHA B 26 BOoJ0eMaX C pa3HOU CTETIEHbI0 MHHEpaIu3aIluu
Bozsl (0,75 - 186,8/n).

BuioBoii coctaB (GUTOIJIAHKTOHA UCCIIEIOBAHHBIX 03€p ObLI Oe-
7IeH 1 HacuuThiBan /3 TakcoHa. Hanbomee pazHooOpa3HbIMHU OBLTH 3€-
aeHsie Bogopociu (46 BuaoB). JInaTOMOBBIC ¥ CHHE3CJICHBIC HaXOIu-
JUCh Ha BTOPOM MECTE MO KauecTBeHHOMY cocTaBy (13 u 12 BumoB).
MeHbIire Bcero ObLT0 KPUNTO(GUTOBBIX M 3BIJICHOBBIX Bojopociiei (1Mo
1 Buny). B cBsi3u ¢ O€THOCTHIO BHIOBOT'O COCTaBa, 3HAYCHUS MHJIEKCA
BUJIOBOTO pa3HO00Opa3usi GUTOIJIAHKTOHA ObUIM OYE€Hb HU3KU U HAXO-
aunch B npeaenax 0,2 — 3,4out/mr.
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Bce BcTpeueHHBIC BHJIBI OTHOCSATCS K IIUPOKO PaCIpOCTpaHCH-
HBIM B IJJAHKTOHE IMPECHBIX M COJIOHOBATHIX 03€P Pa3INYHBIX PAlOHOB
MHpa.

Mexay COJICHOCTBIO BOJIBI M YHCIOM BHJOB (DHTOIIAHKTOHA
ObLi1a HaliJIeHa JOCTOBEpHas oTpulaTeabHas cBsa3b (I = - 0,69; n = 26).

B o3epax ¢ BBICOKOH CTeneHbIO MHHepaiau3anuud Boasl (59,1 -
186,8 r/i1) BumoBoe pa3HOOOpasue (UTOILUIAHKTOHA OBLIO HAMMCHbB-
MM | TIpejacTaBicHo 17 Bumamu. B cpenHeMuUHEpaIn30BaHHBIX 03¢-
pax (0,75 - 3,15/i) 6110 OOHapY)EHO 57 BUIIOB.

CpenHe- ¥ CHJIBHO MHHEPAJIM30BAaHHBIC 03€pa XapaKTEPHU30Ba-
JUCHh ONPEACIICHHBIM KOMILIEKCOM Bojopocieii. Tak, B 03epax C BbI-
COKOH COJICHOCTBHIO OCHOBHYIO POJIb B CIOKCHHUH QIbI'OIICHO30B WT-
parT AMATOMOBBIC BOJAOPOCIH, KOTOPBIE cOCTaBIsIIOT 35 %00T 00111er0
YHUCJia BUJIOBBIX TAaKCOHOB. YYacTHE JPYTHX BOJOPOCICH COCTABIISAET
6 - 29 %./lomunantamu ObLu Takue BHAbI Kak Dunaliella salinau
Lingbya limneticaB o3epax e co cpefHeil COICHOCThIO HA IICPBOM
MECTE HaXOJSATCS 3€JICHBIC BOJIOPOCIIH, KOTOPBIEe cocTaBisIioT 72 %0t
o0IIero 4mcia BUIOB, BTOPOE MECTO 3aHUMAIOT JTHATOMOBEIC M CHHE-
3encHbie (14-12 %). JJoMUHUPYIOIIMME OBLIN CIICAYIOIIUEC BHJIBL
Scenedesmus guadricayd&cenedesmus acumingtu$etraedron
minimum Ankistrodesmus falcatug\nkistrodesmus arcuatu®idi-
mocystis planctonica

Takum 00pa3oM, CpaBHUTEIbHBIN aHAIM3 C MPECHBIMU 03€PaMH,
r7ie BUJOBOM cocTaB ¢uToriaHkToHa cocrabisgeT 297 Bunos (Llapero-
poaueBa, CemeHoBa, 1989) nmoka3aj, 4yTo MHHEpaIW30BaHHBIC 03€pa
OCIHBI 10 BUJOBOMY COCTaBY M YBCJIHMYCHHE COJICHOCTH IPUBOIUT K
3aKOHOMEPHOMY CHMIKEHHIO YHCJIa BUIOB.
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ASSESSMENT OF THE STATUS OF REPRODUCTIVE SYSTEM
AND LIVER OF TUGUN ( COREGONUS TUGUN) KEPT IN A
RECIRCULATION SYSTEM

Bespomestnykh, G., Efremova, E., Karaseva, T., Simjin
Tyumen State University, Russia

In modern conditions, when we are short of freskwahe re-
production of fishes in recirculation plants becsnespecially actual.
The plants can become an integral part of a citastructure. One of
the working plants is located on the territory loé thiological faculty
of Tyumen University. The organized complex corssist a pavilion
of water biotechnologies and educational reseabbrhtories. On its
base, it is possible to receive highly qualified@nial in genetic selec-
tion works and to investigate the state of orgasi$fon due correction
of maintenance conditions.

The purpose of this work was to estimate the dynanaf
growth and development of tugun (Coregonus tugapt kn a recir-
culation system in winter time.

To achieve this, we solved the following tasksstody the dy-
namics of length and weight growth of tugun; toald® the func-
tional state of the fish liver; to characterize #tatus of male and fe-
male gonads.

Conditions of maintenance. The charge of waterryeveeek,
gas was preliminarily withdrawn from about 350dgrof water from a
water pipe during some days. The oxygen mode wagosted by the
usage of an air compressor. The average tempesabfirdhe months
were: 13.8€ in November, 12.70 in December, 4.30 in January,
8.3aC in February and 11.90C in March. Hydrochemicalbpaters:
the phosphates, nitrates apid of the water were within the limits of
the norm.

Tugun has lived in the plants of a recirculatiostsyn from au-
tumn 2008 until spring 2009. Mass measurements vagightings
were carried out October, 22, November, 11, Deceni$e January,
30 and April, 4. At the same time, the organs wiad in Buen mix
for histological analysis. The state of the livadagonads was evalu-
ated from 68 histological mounts.

During the maintenance, the total length of tugocreased on
average from 96.1 mm up to 115.2 mm, the incredgeemght was, on
average, 7.8 g (from 7.59 until 15.43). The foodwaation ratio was
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2.14 in November, 1.33 in December, 5.24 in Januad2 in Febru-
ary-March. The fat content of tugun exceeded 2 tsasturing all the
period.

The formation of tugun’s reproductive system inunatwas in-
vestigated poorly. The microscopic analysis cargatlby us showed
that, in the gonads of a 6-month-old female tugha,senior genera-
tion consisted of oocytes with vacuolated cytopladm next one of
previtellogenic oocytes, and rarely, of early mgtes. Fishes had the
same state of ovaria after two months. In the beggqof February (9
months), oocytes of the phase of fine-grained yam&umulation ap-
peared in tugun.

At the end of November, the male gonads containeer-s
matogonia, some cells were in mitotic fission Ad¢ tnd of December,
the gonads of one male had spermia. The gonad$hef tmgun males
held spermatogonia and primary spermatocytes. At dge of 9
months, one male tugun had an infringement of dpeaductive sys-
tem; there were previtellogeny oocytes with speogania and pri-
mary spermatocytes.

FILLET QUALITY OF NILE TILAPIA FED VARYING OIL
SUPPLEMENTATIONS

Birg, J., Hancz, Cs., Szabo, A., Molnar, T.
Kaposvar University, Faculty of Animal Science, Hary

Introduction

The meat quality of fish highly depends on feed{8geffens,
1989), while the fatty acid profile is affected hymerous different
factors such as age, sex, diet or season (Akgnal. 2009). We in-
vestigated the effect of three different lipid smeg on main produc-
tion traits, meat quality and fatty acid compositiaf the fillet of Nile
tilapia.

Materials and methods

The study was carried out in the Fish Laboratorthef Kaposvar
University. Treatments were repeated in 3 tank#) aistocking density
of 65 fish per tank. The experimental feeds wengpEmented with
soybean oil (SO) and linseed oil (LO), the contliek contained fish oll
(FO). Fillet samples were extracted with the metlodd~olch et al
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(1957). The results were evaluated by a two-way ANCand the
treatments’ mean values were compared by Tukesfts te

Results

Diets had no significant effects on the main prdiducand meat
quality traits. The specific growth rate was rather (S.G.R.= 0.7
%day'). Different treatments did not result in sigrégfit differences
of the final body weight, fillet weight and fillgtatio. Dripping and
cooking loss were not significantly affected byfeliént treatments.
The ratio of ALA in the fillet was significantly gher in the linseed
oil group as compared to the other diets. Thet$lldMUFA, n6
PUFA, and EPA/DHA ratios were affected by the searcl'he n3/n6
ratio in the tilapia fillets was 1/1.7-1/1.1. LAAAand DHA were sig-
nificantly affected by the diet.

Conclusions

A diet rich in n3 fatty acids has a positive effext cardio-
circulatory pathologies and many other human desaghe optimal
n3/n6 ratio is 1/1, whereas western human dietsigeoa 1/15 ratio
(Simopoulos, 2002). Tilapia fillets with 1/1.7-111n3/n6 ratio offer a
unique possibility to developing health protectifugpctional prod-
ucts.
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ESTIMATION OF THE GENETIC STRUCTURE OF SELECTIVELY
BRED LINES OF THE UST-KAMENOGORSK AND KARAGANDA
POPULATIONS OF KAZAKHSTAN COMMON CARP

Boyko E.G.
Tyumen State Agricultural Academy, GosribcentegsiRu

A result of the selective breeding work in Kazaklnshas been
the creation of a breed group of Kazakhstan comeoaop using tradi-
tional methods of selection, mutagenesis and ggmegjs (Tsoy,
1983). The breed includes selection lines that haveriginal gene
pool and are characterized by a certain degreeissbdation from
other lines. The industrial use of interlinear hgbrfrom crossing dif-
ferent lines has good preconditions for the inaeafsproduction due
to the thought-over combination of parental forifise purpose of our
investigation was to carry out of a comparativeagenanalysis of dif-
ferent lines of Kazakhstan carp Cyprinus carpiofrom the Ust-
Kamenogorsk and Karaganda populations.

Electrophoresis of serum proteins (SOD, Est, Tf)l amuscle
proteins (My, Est) was done in three lines of trerd¢anda popula-
tion EI, NEM, DMS and eight lines from the Ust-Kamogorsk popu-
lation El, EI*, NEM, NEM*, DES, DAB, EI**. It reveded the pres-
ence of significant interlinear distinctions in ¢jtaive and quantita-
tive attributes (Boyko, 1997). The lines especidliffered on the Tf
locus. The variability of Tf in three lines of tHést-Kamenogorsk
population NEM, NEM*, KNM and in all studied lines the Kara-
ganda population is interpreted as a triallelic ABGtem. Whereas
for the lines El and EI* of the Ust-Kamenogorsk plapions, a dialle-
lic ABC-system was established. Distinctions of #tedied popula-
tions on the Est serum protein are less apprecidbie electrophore-
gram of the samples of the muscular tissue ofiradis| of Kazakhstan
carp specifies an expression of the two-locus Estd Est-2, at each
of which, two alleles are present. Locus Est-1 dq@seared polymor-
phic on the FS-system with prevalence of the all8lein all lines of
the Karaganda population and in the lines NEM, NENDES, DAB
and EI** of the Ust-Kamenogorsk population. On tbeus Est-2, all
the lines contain blank alleles whose concentraitiothe lines is dif-
ferent: from absolutely insignificant in the [inB$1S, El and NEM of
the Karaganda population up to the practically égliele frequencies
in the lines NEM and NEM* of the Ust-Kamenogorsipplation. On
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the locusMy-3, two lines, NEM and NEM?*, of the Ust-Kamenogorsk
population, and also NEM and El of the Karagandpugation ap-
peared monomorphic on the dominant gene "A". Amangimon
carps of the lines El and EI* of the Ust-Kamenogagrspulation and
DMS from the Karaganda population, homozygous iddials on the
blank allele "a" were found. The dominant allele" "Brevails in all
lines. A triallelic ABD-system with the prevalencé allele "B" was
established on the locus SOD in common carps ofities ElI, NEM
and DMC of the Karaganda population.

The comparative analysis of the same lines El ag#INrom
the two populations revealed divergent formatiotheir gene pool. It
was showed not only in distinctions in frequen@égenes and geno-
types, but also in the lack of the allele "C" oe thcus Tf in the line
El of the Ust-Kamenogorsk population, whereas, thewolines, this
allele was present. The locus My of the line of &l the Ust-
Kamenogorsk population appeared polymorphic, wthikeline El of
the Karaganda population, monomorphic on the glgeus. It is nec-
essary to note, that the consequences of the gguogresolation on
the line El appeared more expressed, here the inflestmilarity
makes 0.798+0.039. The index of genetic similgii®S) of the lines
NEM is above or equal to 0.827+0.046.

With divergence on qualitative attributes of thees NEM, EI
and DMS, the Karaganda population’s interlineartimiisions on
quantitative attributes have been established. ditergence of lines
from quantitative attributes appeared less sigaficCommon carp of
the lines NEM and DMS of the Karaganda populatioreidyed more
from quantitative attributes. Common carp of theeliDMS have
shown an equal degree of affinity with the linesNN&nd EI on quali-
tative attributes. In the Ust-Kamenogorsk populgtmommon carp of
the lines DES and EI** are most genetically clok&S=0.965), while
the greatest divergence is observed (IGS=0.793)dazt the lines
NEM* and EI*. This analysis has allowed defining affiective com-
bination of lines in view of their genetic dissdma that assumes
maintenance of the desirable heterosis effecttarlinear hybrids for
their industrial use. A comparison with qualitateributes of differ-
ent lines of two geographically isolated populasiondicates that the
three lines of the Karaganda population have cenalilly missed the
line El of the Ust-Kamenogorsk population.
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REARING RUSSIAN STURGEON FINGERLINGS AT LOW
STOCKING DENSITIES IN CAGES

Bugaev SA.

National University of Biological Resources and inatExploitation,
Kiev, Ukraine

An indispensable condition of preserving and résgpsturgeon
populations in nature is the reduction of fishinggsure. Currently,
the principal depressing influences on populatidiuralances are
brought about by a complex of anthropogenic factbgglrological
constructions, pollution, poaching, etc. In the reat situation,
strengthening actions for blocking illegally fishetlirgeon products
from getting to food markets have become necesgdrihe current
stage, the development of market sturgeon reasitigcoming an ob-
jective measure and indispensable necessity tbak®lthe way of il-
legal sturgeon products to the market.

The experimental work on cage rearing of Russiargsbn fin-
gerlings at low stocking densities in a water baatyr a natural water
temperature regime was conducted in 2008 at a faage (Tripol'e
Village Fish Farm JSC). The hydrochemical compositf the water
corresponded to the water quality norms (Indust8tndard OST
15.372 - 87). An increase in total iron (1.27 mgMMd ammonia nitro-
gen (1.13 mg N/I) contents was registered. The mitataperature dur-
ing rearing was 22.8-23.&°in July, 23.8-22.9C in August, 22.3-
17.8 T in September and 15,3-10 i October.

In the first rearing stage, fry with an average gieiof 1.5 ¢
were stocked in 2 cages (of an area of f2ath) at densities of 275
(Variant 1) and 125 (Variant 2) ind.fmin 20 days, the average fry
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mortality rate was 77 %. At the end of the staggh vere sorted. In
the second rearing stage, 3 groups were formedhemasis of aver-
age weight: Group 1. 3 g/ind. (690 ind.); Group 3 g/ind.
(340 ind.); Group 3: 25 g/ind. (90 ind.). Fingrdirearing (85 days)
was done in 3 cages of an area of 2sach at the following initial
stocking densities: Group 1: 58 ind%rGroup 2: 28 ind./m Group 3:
8 ind./nf. Feeding was done with an “Aller aqua” 45/15 feBdring
the rearing, the weigh increment rate of fingedingried by variants,
the average daily increment values were as follotesiant 1: 0.15 g;
Variant 2: 0.3 g and Variant 3: 0.5 g.

Results of fingerling rearing of Russian sturgaogages (2008)
Variants| Beginning of the | End of the experimenSurvival Increment

experiment % g/ind.
ind. |ind./nf| mean | ind. [ind./mf| mean
weight, g weight, g

1 690| 58 3.0 | 284 23.7 18.0 41.2 16.0

2 340, 28 13.0| 198 16.5 34.0 58.2 21.0

3 90 8 250 90 7.5 59.0 100.0 34.0
Total | 1120 31 13.7 | 572 15.9 37.0 66.5 23.7

The results of fingerling rearing of Russian stamgegielded the
following average weight results: 18 g in VarianB4 g in Variant 2;
59 g in Variant 3. The average for all cages wag.3Vhe survival in
the cages ranged between 41.2-100%, with an avesadi6.5%.
Therefore, the best growth and survival indicesenattained in the
cages where the stocking densities were the lo{@eistd./m2), while
the high mortality during the first stage of thaderling rearing of
Russian sturgeon was related to the low averagghtvesf fish
(1.5 g/ind.). On a whole, the obtained fish culttesults show a posi-
tive effect of rearing sturgeon at low stocking siéas.

THE LONG-TERM DYNAMICS OF THE LEVEL OF DEVELOPMENT
OF THE GROUND FAUNA IN LAKE MALOYE BUTYRINO

Didenko N.V.
The Ural Branch of FGUP “Gosrybcenter”, Russian fegdtion

In the last decades, in the Urals, the use of vegsrfor cultiva-
tion of valuable stocked fish species has widehgag. In the region,
the most popular reservoirs are small, shallowdllacked lakes, so-
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called “crucian carp lakes”, whose native inhaligaare, as a rule,
goldfish (Carassius auratus) and crucian carp &Sarsa carassius). In
the territory of the Kurgan region, about 80 % lud fishery fund of
reservoirs is presented by crucian carp lakes.rngutlhe polyculture
selection of fishes, not only their qualities ageots of fishery should
be considered, but also their productional potéitiaeservoirs. Most
often, the objects of cultivation are typical beyphags (carp, cisco)
so, during working out the scheme of work of theoremy, it is nec-
essary to possess data on the level of developofi¢hé food base of
a reservoir.

Since 1998 till now, in lake Maloye Butyrino, a stent moni-
toring of changes in the structure of the bottoom&aof the reservoir
is conducted, population dynamics and zoobentheseawistered and
the relationships between the abundance of fooouress in the res-
ervoir and the catch of fish are also recorded. [&ke is located in
the Chastoozersky area of the Kurgan Province. [dke bottom is
sandy-oozy, sand prevails in the coastal strip wmidth of 250-300
meters. The vegetation cover of the lake is in§icgmt, reed grows
only on the shore. Among introduced plants, Potatmgcan be met.

Gathering of hydrobiological material for the puspoof study-
ing the structure, distribution, number and bion@tsdottom animals
is done in the most typical sites of the reserwithe central and
coastal parts. Zoobenthos was sampled with theotisequantitative
sampling tool — the Ekman-Berdzha box bottom sampléh the
area of sampling of 1/4G2.

During the long-term research, various groups abemthic or-
ganisms have been found as a part of the bottonafatilake M. Bu-
tyrino. These are Chironomidae, Oligochaeta, kedvaf Ceratopo-
gonidae, Trichoptera, Chaoborus, Odonata, and @momarus and
Nematoda. Chironomid larvae are at the first pladerms of specific
variety and abundance in the benthofauna of Myiiu lake, mak-
ing 70-90 % of the aggregate number and up to @9 &te biomass.

During research, larvae of sixteen species of Hmail§ Chi-
ronomidae were registered. Constant and mass iamibiof the cen-
tral part of the lake are chironomids of the Chows (fl. plumosus
+ fl. thummy) group making in some years about 80f%he benthic
biomass and over 90 % of the total number of botimimals. Larvae
of the genus Procladius (choreus + ferrugineushed high quantity.
In coastal sites, the chironomid fauna is moreowsri Specimens of
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Cryptochironomus gr. defectus and representatiieshe genera
Polypedilum, Glyptotendipes were registered alnaostually.

As a whole, the structure of the complex of thedieg chi-
ronomid forms of M. Butyrino lake practically hast changed from
1998, which testifies to the stability of favoraldenditions of dwell-
ing of hydrobionts in the reservoir. However, istsedated from the
years 2007-2008, some changes in the qualitatiuetste of zooben-
thos are observed in comparison with the previoaisod. In reed
thickets, hydrobionts are registered whose prafeimabitat is the
stagnant waters rich in aquatic vegetation, suckhasphytophilous
chironomid larvae Leptochironomus tener, Pentapadsordens, En-
dochironomus tendens and larvae of the dragonflggcma fusca.

During all the period of research and until now, Butyrino
lake has been characterised as a high-food-conésetvoir, whose
benthic biomass has fluctuated in various yearsnf10.85 g/m2
(2002) to 51.75 g/m2 (2004), the total numbermiugd animals was
from 944 ind./m2 (2001) to 6804 ind./m2 (2004).

As it can be seen in the diagram of long-term dyinarof the
level of development of the benthic fauna, the alamce of food re-
sources makes an appreciable impact on the volwhesdustrial
catch. The high level of development of zoobentisoaccompanied
by a substantial increase in catches, reducticdhebenthic biomass,
and, accordingly, decrease in volumes of extraction

Diagram Biomass of zoobentos and catches of bentofages in different periodsin
M.Butyrino lake
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CONDITIONS OF SPAWNING SCHOOL OF BREAMS (ABRAMIS
BRAMA (L.)) IN A RIVER PART OF THE UPPER OB

Dorogin M.A., Koksov H.A., Vizer A.M.

Novosibirsk unit of FSUE “GOSRYBTSENTR” West SébBesearch
Institute of Water Bioresources and AquaculturegdBibNIIVBAK?)
West Siberian Research Institute of Water BioldgResources and
Aquaculture)

The paper aimed to study the structure of spawsuipol of
breams, reveal ecological conditions of spawniregenine fertility
and indexes of reproductive ability in female bream

In 2008 the share of the bream in control catchedenup 86.5%
and the share of different fish species was lowtataled 13.5%.

Spawning run of the bream started in middle April2008. At
the start of the run the number of males dominated the share of
females went up in May with the water having warmedo the tem-
perature of spawning. The length of the spawningodevas 12 days.
The spawning peaked on the 8"16f May when water temperature
had reached 13 - 18°C and warm dry weather hadlsttad. The
bream spawned 2 meters deep in flooded meadowategeof water-
meadow lakes and canals as well as in bank bughiee @b inlets.

In 2007 — 2008 three 12-year-old individuals repmdésd the
spawning school of the bream. In the same yeae thryear-old in-
dividuals, whose share averaged 79%, were the bAspawning
schools. The share of elder fishes in control cabf the year 2007
was low but in 2008 fishes aged 10-12 years ocduree, the aver-
age age remained on the level of 2007 though aoduated for 5-6
years.

Weight and size of mini-long body of the same-amelviduals
of a spawning school varied greatly: the mini-lénghd body weight
of 4- and 9-year-old fishes was 29 — 35 cm, 5123 @ and 33 — 41
cm, 707 — 1800 g, respectively.

Morphometrically, the Upper Ob bream can be charastd as
follows: the mini-long body of the specimens exaaairvaried from
29.5 to 45.3 cm (on the average 35.26+0.48), tby beeight - from
547 to 2081 g (on the average 993.99+43.106). dhawing indexes
are typical of major meristic characters of thddéis examined: 8-10
branchial beams in a dorsal fin is (on the avera@®+0.004), 22-
19branchial beams in an anal fin (average25.843}02%-28 rakers
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on the first gill arch (average 25.17+0.15), 510-s8ales in a collat-
eral line (average 55.06+0.24), 13-17 thoracic elmd (average
14.94+ 0.13), 2-6 reduced vertebra (average 3.943}020-23 verte-
bra of a rudder part (average 21.15+0.08).

On the whole, elongation of thoracic fins, deepaput and
longer pectoventral distance are characteristib@fschool of the Up-
per Ob bream. Plastic traits such as, the depth dbrsal fin and
length of a rudder’s down fan subject to reduction.

Absolute fertility of the bream varied from 69.@1t$n 6 — year -
old fishes to 128.3 tsd. in 9 — year - olds averg@3.2 tsd. over the
school. Indexes of relative fertility of the bregm up with maturing
as well, but the variations are not as much prooedras those are in
the absolute fertility. Maturity coefficient of theream ranged from
7.93 t0 10.97% and averaged 9.3% over the school.

With maturing the size of mature spawns grew. Theamdi-
ameter of spawns averaged 1.17 mm over the scinoolhés is a mi-
nor surplus to the same index of the 60 - s, theg 12 mm (varia-
tion: 1.07 — 1.19 mm) [1], and largely higher thha same data of the
80-s, that was 1.05 mm (variation:0.91 — 1.21 ni2h) [
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HORMONAL COMPOSITION OF THE OVARIAN FLUID IN SEV-
ERAL SPECIES OF CULTURED STURGEONS

Ganzha E. V.

Russian Federal Research Institute of Fisheries@odanography
(VNIRO), Moscow, Russia

The dynamics of sex steroid hormones in the bldddrmales of
sturgeons before ovulation is investigated compaeigt well (Baran-
nikova, 1995; Gruslova, 2004). However, this dyreasmafter the
stripping of mature oocytes is almost unknown.
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Aim. The goal of this study is to determine the contEnsex
and steroid hormones in ovarian fluid (OF) of Sidersturgeon
Acipenser baerii, sterlet A. ruthenus, and hybrigsster of Burtsev
breed (beluga x sterlet) A. nikoljukimi, besterAKsai breed (sterlet x
bester or SBS), and Russian sturgeon x Siberiagesia.

Material and Methods. The collection of samples for the analy-
sis of OF has been described before (Sytova e2@09). The content
of hormones (follicle stimulating, FSH; luteinizingH; progesterone,
P; testosterone, T; and estradiol, E) was detemniog immune-
enzyme analysis (Ganzha, 2008).

Results and DiscussionAmong all studied hormones, the con-
tent of FSH is the lowest (table), which can benrnsmted with the
completion of the function of this hormone in tleeriales after ovula-
tion. In sterlet, this content is the highest, &nsd similar in the hybrid
“Russian sturgeon x Siberian sturgeon” and in $mesturgeon. In
OF of sterlet from different hatcheries, the coht@hFSH can differ
by three orders of magnitude, and the highest abrteFSH is found
in the fish from closed water supply installati@\W/SI). The content
of LH in OF of different species and hybrids rangasaverage from
1.31 mlU/ml (bester of Aksai breed) to 3.04 miU/silerlet) (see ta-
ble). In the sterlet from CWSI, the content of Lldncreach 6.85
miU/ml. Based on the concentration of P, all fisltas be divided
into two groups: 1) 86.32—130.56 ng/ml (all speciemm Public
Corporation Commercial Fish Firm "Diana" (PC FCF idba”),
Kanakovo Factory Of Commercial Sturgeon Breeding@&B), Lim-
ited Company (LC) “Russian Sturgeons — Kuban”) andl2.20—
23.31 ng/ml Experimental-Industrial Module of VNIR@EIM of
VNIRO). It can be suggested, that an influence mbtec factors on
the content of P is lower in the conditions of CW&in in the hatch-
eries of the open type. The species specificith@acontent of P is not
revealed. The content of E in OF is higher thandbwitent of P (see
table). As in the case of P, the concentration of ©F of all samples
from EIM VNIRO is lower than this concentration the fish from
other sources (for example, by eight times in steriAs known, the
content of steroids decreases during ovulation gBakova, 1984;
Barannikova et al., 1989, 2000; Yaron, 1995). Tfuees the hormo-
nal status of sturgeons from CWSI is more balan€ed.content of T
in all samples of OF ranges from 1.91 to 13.52 hghms similar in
different species and hybrids.
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Table - Content of sex and steroid hormones in ovariaidl ftd stur-

geons
. LH, Progesteron, . Testosteron
Hatchery Species| FSH, miu/ml mul/ml ng/ml Estradiol, pg/mi ng/ml
PC FCF | Siberian | 0.05 + 0.020 % 86.32 + 10.658 373.32 + 60.034 %"T“?;
Diana sturgeon | 0.00-0.32 0.14-2 75 5.06-136.57 0.00-746.47 4.67-13.83
e 0.01+0.07 | 1.37+0.163 126.04+0.456| 576.57+26.028| 10.64+0.225
KECSB TePIAIE |0 00-0.02 | 1.07-1.63| 125.20-126.77 525.61-611.24| 10.20-0.95
Siberian | 0.05+0.024 | 1.67+0.347 130.56+2.680| 699.64+20.822| 13.11+0.269
sturgeon | 0.00-0.08 | 0.99-2.12 | 125.20-133.24 669.91-739.76| 12.65-13.58
Sterleq | 2:22£0.895 %‘;g 12.20 + 2.753| 72.31 + 12.293| 6.87 + 2.227
0.17-424 | =% 7.12-25.16 | 33.46-107.58 | 1.41-12.44
1.14-6.85
\EI'\I'\I/'R"(; Bester of | 0.19 + 0.047 %17; 19.35 + 2.472| 120.65 + 43.495 7.25 + 0.708
(CWSI) Aksai breed 0.00-0.47 O.ﬁGl 3.11-41.62 0.00-494.19 4.18-12.87
%eusrt;;\‘jf 0.21 +0.085 %91; 23.31 + 2.548| 193.80 + 91.410 8.75 + 1.394
oo 0.00-043 | | 22°% | 11.29-2826 | 0.00-494.19 | 5.02-12.87
LC Russian
«Russian | sturgeon x| 0.05:0.050 | 1.32+0.167 120.44+5.237| 478.92+26.651| 9.51+0.416
Sturgeon - Siberian | 0.00-0.15 | 0.99-1.49 | 110.55-128.37 428.39-518.88| 8.70-10.08
Kuban» | sturgeon

The hormonal status of OF in the sturgeons fromnwaater

hatcheries is different. In addition, the contehhormones in OF of
the sturgeons from hatcheries with different systefwater supply is
variable. This content is not correlated with tladeadar time of ob-
taining of eggs that, most likely, reflects adeguatodeling of envi-
ronmental conditions of keeping of the fish andrthermonal stimu-
lation.

QUALITY OF WATER AND BOTTOM SEDIMENTS OF WATER
BODIES OF THE CITY OF TYUMEN, DEFINED ON THE BASIS
OF TEST REACTIONS OF PARAMECIUM CAUDATUM AND

CERIODAPHNIA AFFINIS

Gordeeva, F.V., Rybina, 6.
«Gosribcenter», Russia

The growth of the population noted for the lastyg@rs has con-
siderably increased the load of household sewagelamd waters.
These sewages became a source of contaminatidme aivers, lakes
and ponds that have in turn created unfavorablelitons for their
use with a view of recreation.
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For the assessment of the quality of water andbbo#ediments
of water bodies of the city of Tyumen (ponds Wobdck and Crystal
Springs), a method of biotesting has been used thighelementary
Paramecium caudatum and Ceriodaphnia affinis agseedlard pro-
cedures. Research was done into the seasonal dy;yamnthe seasons
2006-2008.

The water of the investigated water bodies hadcateaoxic ef-
fect on Paramecium caudatum only in the summer06f/ 2reducing
its number by a factor of 2 and more compared ¢cctintrol. The wa-
ter of all ponds possessed a chronic toxic effiedli seasons of su-
pervision, except for assays of the water colledteth the ponds in
the spring season of 2008. The pond water of Ar@angs, espe-
cially in the summer seasons, was the purest, whidepond Wood
was the most toxic.

Water extracts of bottom sediments of the investigigponds
had an acute toxic effect on Paramecium caudatugniorassays of
the spring sampling of 2007. In 2008, an essestialulation of the
division and number augmentation (by 40 %) of thatqzoan were
noted only while doing assays of bottom sedimemthé pond Crys-
tal Springs (spring sampling). During different seas, bottom sedi-
ments of all ponds possessed chronic toxicity Iati@n to Parame-
cium caudatum. And in spring and summer, the bottediments of
practically all ponds (except Wood and Crystal &gsi summer
2007) reduced the number of protozoans by 13-6@rd,in the au-
tumn 2008, stimulated the growth of the numberalisdoy a factor of
1.4-1.5. The most toxic and consequently pollutestenthe bottom
sediments of the pond Duck, while the purest, thotehe pond
Wood.

The water of the investigated water bodies didreatler acute
toxic action on Ceriodaphnia affinis. At chronidluence, the greatest
suppression was tested by the reproductive systeah:was marked
by fecundity stimulation (by a factor of 1.3-3.2)dasuppression (by a
factor of 1.8-5.3 times). The greatest impuritytlod water of investi-
gated ponds was registered in 2008 when assaystaeacein spring,
summer and autumn. The purest was the pond water €rystal
Springs, the most polluted, that of the pond Wood.

The bottom sediments of the investigated reservoossessed
the greatest impurity in 2007, toxicity was higlridg all investigated
seasons, with a maximum in spring when a reducaifd@eriodaphnia
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affini by 30-100 % and a decrease of its offspiiyga factor of 1,4-
50,0 was observed. The sediments investigated 06 2@&re the pur-
est, deflections from the control were insignificdPond sediments of
Crystal Springs were the purest, while those ofghed Duck were
the dirtiest.

Thus, the assessment of toxicity of water and botsediments
in the investigated reservoirs showed that all gosr@ to some extent
polluted, as both the water and sediments had ia &ffect on Para-
mecium caudatum or Ceriodaphnia affinis duringaltéght seasons of
year. The water and bottom sediments were toxialliseasons, but
the maximum toxicity was observed, in most casespring assays.
The toxicity of water and sediments did not wealsm, in due
course, the anthropogenic load on reservoirs adseased.

THE BREEDING CHARACTERISTICS OF SPRING-SPAWNING FIS H
IN THE UPPER OB AT REGULATED RUNOFF

Gortzeva, D.B., Rostovtzev, A.A., Vizer, A.M.

Novosibirsk branch of FSUE “Gosribcenter- ZapSibiRBIAK”,
Novosibirsk, Russia

The regulated runoff of the river Ob and the Nobosk water
basin established in 1959 have led to significdr@nges of the eco-
logical conditions for water organisms living thetiacluding fish
fauna. For studying the effectiveness of reproductof spring-
spawning fish in the Upper Ob in the shallow yealservations have
been carried out during the spring and summer @geni@008 over the
young fishes on the river Ob downstream of the dikdhe water
power station and the Irmen reach to the Novodbirater basin.
Conical ichthyoplankton traps were used for thastegtion of young
fishes. Totally, 2233 larva specimens were regster

The maximum water level in the Ob during the spmamgl sum-
mer period was 1.5 m only, which is twice lowercmmparison with
the average water levels of the other years. Mae®tarting from 18
May, a strong and continuous water level reductias been observed
that led to spawning ground dryness, and deatlyg$ and larvae at
initial evolution. The survived larvae were dismdout of the coastal
shoal into the race course area and drifted downwdter flow. The
duration of the drift was about two months startingm 20 May.
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Among the drifting young fishes the predominantevéire bream, ide,
roach, dace, pike perch and darter.

In May, the main migrated young fishes were theabrend ide
with a concentration in water of 5.1 (1.3-9.7) 1460 m3. In June, the
number of specimens became more due to the roaelpike perch
and the darter, and their concentration have grmah2 ind./100 ms.
In July, darters disappeared from migrating speansrand the concen-
tration was reduced again. During the initial pérad drift, pre-larvae
and small larvae dominated, but at its ending, d@svearly young
fishes; the daily average concentration of youshds was still low,
5.8ind./100 m3 and only at dark time it reachedirdl./100 m3. In
May-June, the daily drifting dynamics have beery\ew.

At the water basin, the observation was carried cauing the
first-fourth decades of May. The low water levekie natural coastal
spawning area and the slow water warming to tenwmess high
enough for spawning restrained the egg growth &edsurvival of
larvae. For the whole period of observation, theéewkevel increased
less than 2 meters and the coastal tangle of aquiamts turned out to
be without water. At the oozy and sandy shoal sthitse were no
eggs laying, only larvae were caught. In the arafi spawning area
consisting of pine brooms, the young fishes’ cotregion reached
43.5 ind./ms,

By the end of the third decade of May, serious dgmaas done
by the stormy winds to young fishes. The conceloinabf dead larvae
on 30 May at the coastal line ranged from 217.4auf69.6 ind./m3
per 2 km of the examined area

At the artificial spawning area, only three speamsief fish were
discovered: bream (67.4 % larvae), ide (30.7 % dayvand roach
(1.9 % larvae). Probably, these species of fishd ue artificial
spawning area more effectively. There have not lsgaters at the
tests, possibly because of their low abundanckeatitea of observa-
tion, the pike perch spawning in deep waters owbafstal shoals.

So the unfavorable hydrological conditions are tiggdor natu-
ral breeding of the main trade fish. The loss dtired spawning areas
can be replaced by using of artificial spawningaaressentially.
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SPECIES DIVERSITY OF PHYTOPLANKTON IN WESTERN SIBER IA
LAKES AND ITS COMMUNICATION WITH MINERALIZATION OF
INHABITANCY

Jaduvankina, M. A.
FGUP Gosrybcenter, Tyumen, Russia

In the south of Western Siberia there are a lahafllow mineral
lakes. Fauna in these lakes is presented or bhnms Artemia or
Gammarus and flora is presented by algae.

Features of a species composition and the quawtitdevelop-
ment of a phytoplankton in the conditions of exteesalinity repre-
sent both scientific and practical interest. Inliterature this question
Is shown poorly. There are some publications alakés of Altay ter-
ritory (Golubyh et al., 2000) and about lakes ofr¢f@an and Omsk ar-
eas (Litvinenko, Chernyak, 209120051).

In the present article is given the basic spec@sposition of
phytoplankton in 26 reservoirs with a different cesgof water miner-
alization (0,75 - 186,8 g/l) on the basis of theemnals collected dur-
ing a vegetative season of 2005 on lakes of Kurgzrelyabinsk,
Omsk and Tyumen areas.

The species composition of phytoplankton of thelengal lakes
was poor and had only 73 taxons. Green seaweegpdées) were
the most various. Diatoms and cyanophyta were ensétond place
on a variety (13 and 12 species). There was legptaphytes and eu-
glenophytes seaweed (1 species). In connectionponierty of a spe-
cies composition value of species variety coeffitief phytoplankton
were very low and were in limits 0,2 - 3,4 bits/mg.

All met species belong to widespread in planktorfre§h and
saltish lakes of various regions of the world.

Between salinity of water and number of phytoplankspecies
has been found negative connection (r = - 0,6926)

In lakes with a high degree of water mineralizati(@®,1 -
186,8 g/l) a variety of phytoplankton species was least and is pre-
sented by 17 species. In medial mineralizationdake75 - 3,15 g/l)
were revealed 57 species.

Medial - and high mineral lakes were characteriagd certain
complex of seaweed. So, in lakes with high salitity basic role in
algacenosis play diatoms seaweed which had 35 #% &b number
species, other seaweed had only 6 - 29 %. Suchespas Dunaliella
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salina and Lingbya limnetica were dominants. Irekatith medial sa-
linity on the first place there is green seaweedciwimad 72 % from
number of species, the second place is occupiddnidsaand cyano-
phyta (14-12 %). Following species were dominatiSgenedesmus
guadricauda, Scenedesmus acuminatus, Tetraedronimumm
Ankistrodesmus falcatus, Ankistrodesmus arcuatugjimidcystis
planctonica.

Thus, the comparative analysis with fresh lakesgre@tthe spe-
cies composition of a phytoplankton had 297 spe@asegorodzeva,
Semenova, 1989) has shown, that mineral lakes@egn a species
composition and increase of salinity result to reltdecrease of spe-
cies number.

APPLICATION OF THE METHOD OF BIOCHEMICAL INDICATION
FOR DEFINITION OF THE CONDITION OF THE POPULATION O F
ROACH (RUTILUSRUTILUSLACUSTRIS (L.) IN THE TOBOL RIVER
BASIN IN THE CONDITIONS OF STEADY ANTHROPOGENOUS
POLLUTION

Korshunov, A.V., FilatovA.Y.
FGUP Gosrybcenter, Tyumen, Russia

For complex monitoring of the condition of rivexsrious bio-
indicator organisms, including fishes constantiynlg in these water-
ways are used. Non-migratory species of fishesaar&gleal object of
research for definition of potential toxicity ofishor that group of sub-
stances arriving in reservoirs during economicvéis. The special
value of fishes is defined by that they are a maJement of the eco-
system and one of the links of a trophic chain. Wige range of reac-
tions of fishes allows to estimate the influencereservoirs and the
ecosystem factors of various nature.

Numerous literary data testify to the numerous hémaical and
physiological infringements arising in the organisinfish under the
influence of a toxic agent. The deviation from tieems of biochemi-
cal processes occurring in the organism of fish ¢gensequence of the
infringement of exchange processes and can seraedamble indica-
tor on inhabitancy deterioration.

One of the promising ways of solving this problesrthe use of
various biochemical parameters (in particular —dbetent of the wa-
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ter-soluble fraction of protein (WFP) and activagetylcholinesterase
(ACE) in the brain of fish). ACE possess high seviy to various
inhibitors, in particular organophosphorous ones.
Now the river pool Tobol is subject to a strong lamnmpact. In
the river basin, the basic sources of pollutioswberficial waters are
industrial, storm and economic-household sewadkisive and drain
formed on agricultural reservoirs.
We defined WFP and activity ACE in the brain of cbdrom
the river Tobol (point 1) and two sites of the riviaura (point 2 and
point 3), one of the basic tributaries of the rii@bol, and the most
subject to anthropogenous influence.
The definition of the protein content used Bradfondethod, for
definition of the activity ACE, the Ellmans methads used. As a re-
sult of the research, it was noticed that the pmatentent in the brain
of roach from the river Tobol (point 1) was sigo#ntly above than
that from the Tura river. The activity ACE was alsmgnificantly
above in fishes from the river Tobol. In fishespafint 3, both the
lowest content of protein and the lowest indicatbactivity of the en-
zyme were noted /tab./.

Table - Content of WFP and activity ACE of the braf roach from
the rivers Tobol and Turas (X£n

Points Water body The protein con- Activity ACE, n
tent, mkg/g mkmol/mg/mines
1 R.Tobol 39.8+1.3 1.20+0.14 14
2 R.Tura 29.942.6 0.50+0.06 14
(v. Sozonovo)
3 R.Tura (v. Kaskara) 25.2+2.3 0.43+0.06 1

Changes of the content of protein and also the/iactACE in
the roach brain reflected the degree of anthropodead on the eco-
system of the investigated rivers.
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IMPROVING THE INTENSIVE REARING TECHNOLOGY
OF PIKE (ESOX LUCIUSL.)

Kucska, B, Lengyel, S, Levai, R. M?, Ronyai, Al

'Research Institute for Fisheries, Aquaculture amigjation,
Szarvas, Hungary
Aranyponty Inc., Szazhalombatta, Hungary

Pike Esox luciu} is one of the most important predatory fish
species in Central Europe. It is one of the mostepred fish by an-
glers worldwide, and contributes to the ecologhlmzibnce of freshwa-
ter ecosystems. Its propagation and pond rearisggheat traditions,
but their intensive culture on dry feed has notbpeacticed yet. The
survival of the small-size nursed fry stocked im@tural waters or
ponds is usually low and hard to predict.

The difficulties in intensive rearing of pike araused by
its strong cannibalism appearing already at eafb/ dtages and
its characteristic feeding habits (its interestdiawn mostly to
moving prey). Because of this, its intensive regriwas un-
solved for a long time. A breakthrough has beerched only
recently in this area.

Parameters like the effect of feeds on growth, pmate
composition and fatty acid profile were determinddhe effect
of different feeding frequencies and daily feedimgtes was
studied, as well as the growth parameters of piké wifferent
initial weight fed with artificial feeds. Accordintp our experi-
ence, sorting into homogeneous groups and an adedeading
reduce the occurrences of cannibalism. On the befSihe re-
sults, intensive industrial rearing of pike has me¢arted at the
Retimajor Fish Farm of Aranyponty Inc. The Resealtstitute
for Fisheries, Aquaculture and lIrrigation has warker devel-
opment and wide dissemination of the technologyatiabora-
tion with practical specialists. Topics of curregesearch include
out-of-season reproduction, rearing in biculturghasturgeons,
as well as stocking and survival studies.
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THE NETWORK OF AQUACULTURE CENTRES
IN CENTRAL-EASTERN EUROPE (NACEE): HISTORY
AND PERSPECTIVES

Lengyel, P.

Research Institute for Fisheries, Aquaculture amajtion,
Szarvas, Hungary

The Network of Aquaculture Centres in Central-East€urope
was officially founded in 2004 in Szarvas, HungaBy now, its
membership has increased to 44 institutions froradiLtries.

NACEE’s main mission is to facilitate an effectiveegration of
the R&D sphere of Central and Eastern Europe imoBuropean Re-
search Area and the European Higher Education Ateaims at
bridging the gap between Western and Eastern Elangé¢o promote
communication among R&D institutions and betweere tR&D
sphere, producers and policy makers.

Although a new organization, NACEE has already ted
good working conditions with a number of internaabentities, such
as EATIP, EAS, EFARO, the EU, Eurofish, FAO, FEARI&NACA,
among others. The international recognition of NACE shown also
by the fact that FAO has granted it official liamssetatus with FAQO,
which also means that the representatives of NA@teHnvited to the
meetings of the FAO Committee of Fisheries.

On the international scene, NACEE’s main objects/éo effec-
tively represent and protect the interests of tleat@l and Eastern
European region as a whole in international andoned decision
making processes. It is involved in regional antknmregional pro-
grammes aiming at the improvement of collaborabetween the re-
gion and other regions (establishment of a comnarp consortium
consisting of CEE and SE Asian institutions; FAOMEE confer-
ence on aquaculture of the Caucasus).

Within the region, NACEE'’s practical activities a@ntrate on
improvement of communication and information exa®ninitiation
of joint research, education and training prograsiraad improve-
ment of the mobility of researchers, especiallyngpones. There have
been initiatives for establishment of a Joint NACBaster Pro-
gramme. Two TEMPUS projects have been submittesufiport its
establishment, unfortunately, without success ® iiloment. How-
ever, there are also success stories. Exchangeaolhihg personnel
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and students have started between Hungarian arati@rauniversi-
ties. A young researcher from Astrakhan State Tieahtniversity,

Russia, has started working in the Research Itstifor Fisheries,
Aquaculture and Irrigation, Hungary. Mutual vistEfarmers and re-
searchers are going on between several NACEE mecob@itries. A

new, interactive NACEE webpage has been launchddisamaiting

for inputs from the members. A workshop will be amgged during
this meeting to familiarize the participants wittetnew structure of
the webpage and to teach them how they can addmahiere.

NACEE has reached good results in internationalpeoation
and in policy formulation. Its practical results yrlae seen as modest
to some; but they clearly show that the cooperadtanted in 2004 is
moving in the right direction, even if ,in smallegts”. Obviously,
many problems still need to be solved. Being a goarganization,
NACEE is struggling with lack of financing, and,thvout the enthusi-
asm of some of its members, many of its resultsldvbave been un-
attainable. A great difficulty to be solved is taaguage barrier, limit-
ing the mobility and the possible participationomt programmes. A
number of financial issues need to be solved: gaading schemes
(scholarships or exchange on a parity basis) aressary to be able to
launch exchange and mobility programmes.

The solving of these issues will obviously take sotime but
they can and will be solved. NACEE is open to coapen with all
member and non-member institutions of the regiod @nready to
provide assistance in launching joint R&D, eduaatand training,
exchange and mobility programmes. We feel that NECEN give a
lot to its members — and that the members, espectrair young re-
searchers, can give a lot to NACEE.

THE RESULTS OF EURASIAN PERCH (PERCA FLUVIATILIYS)
REARING IN CLOSED CONDITIONS

Lengyel, S.
Research Institute of Fisheries, Aquaculture amajation (HAKI),
Szarvas, Hungary

The increase of aquaculture production of Euragemh Perca
fluvialis L.) is now constrained by low quality and heterogeneity

81



larvae. Though, recent research allow the intemgifyproduction of
perch at all life stages.

Perch breeders were reared extensively in outdahen ponds
of the Institute as additional carnivorous speamregolyculture with
common and Chinese carps. In March they were tmatesp to the
hatchery, where artificial propagation with hormbstmulation was
carried out. Water temperature in the spawningdam&s maintained
between 17.5-19.2°C.

After spawning egg ribbons were harvested and kdtch 8 L
Zuger-jars without desticking. First larvae hatcloedl 5 days after the
inducing of spawning. They were free flowed to tplastic tanks
supplied with aerated recirculated water with agerdaemperature
19.8-20.8°C. Larvae were fed withrtemia salina naupliievery 8
hours, as a complementary food rotifers and egisyakere given. At
this period a high — up to 80% - level of mortaktas observed, it is
connected with a conversion to an active feedind) feagility of lar-
vae at this life stage.

At the age of 21 days larvae were divided into grigups for
stocking in round tanks with flowing water. Theyr&drained to ac-
cept dry pellets. The water temperature remaindteatevel of 19.6-
20.0°C; it was also maintained more than 75% ofgexysaturation.
35-days-old larvae were entirely shifted to ari#fideeding with Perla
scretting larvae feed with 62% protein content.

During the warm season water temperature in thiestfnctu-
ated from 19.2°C to 22.3°C. Sorting was made ewsry month ac-
cording to dimensional and weighting indices. Glowdte was de-
termined once in two weeks on the basis of indigidueight of 30
fish from each size group. Optimal daily ration veasluated accord-
Ing the literature data and corrected daily subjeceating. Special
growth ratio (SGR), temperature growth coeffici€hGGC) and food
conversion ratio (FCR) were also determined.

In autumn all the fish were shifted for a feed wAtf% protein
content. Winter rearing was carried out in the saamks with 17.0-
18.8°C recirculated water. The results of perclringaare summa-
rized in Table.
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Table - The results of Eurasian perch rearingasedl conditions

Body weight, g Survival
Age Average Individual Indlyldual rate. %
max. min.
Larvae conversedtol 4 a5, 59| 238 0.21 64.8
active feeding
Fries 4.91+0.95 12.8 1.3 78.9
Fingerlings 21.87+10.24 7.0 85.0 90.8
Yearlings 70.98£39.00 17.0 212.0 81.0

Over the rearing period a relatively high water penature was
maintained that caused a high growth ratio. Inediosonditions Eura-
sian perch reach marketable weight of 60 g in cger yhat indicates
the wide opportunities of this species in aquacealtu

FIRST RESULTS OF USING UNCOMMON FOOD COMPONENTS IN
DIETS FOR YOUNG AFRICAN CATFISH CLARIAS GARIEPINUS

Melchenkov, E.A., Priz, V.V., Shevchenko, D.G.
FGUP «VNIIPRKh», Russia

African (clarid) catfish is a promising candidater findustrial
aguaculture. One of the inhibiting factors of th@esding and fish
farming use of African catfish seems to be the laickffective starter
feeds for on-growing technology at the early ontggstages. It is not
effective to use feeds intended for other fish Bsedt depends on pe-
culiarities of the digestive system developmenfincan catfish and
on its low fermentative activity. During the eapgriod of develop-
ment, larvae need easily available proteins ofaarfilecular mass.

The purpose of the investigations was to make gpeaoative es-
timation of feeds containing the traditional coments — fish meal,
Vitazar and food yeast as well as some new prdpastike Kol-
lamine-80, Provit and fermentolysate of saccharats/cyeast bio-
mass. As control object, young fish were used fedive feeds (ar-
temia nauplii). To reach the given purpose, théotahg tasks were
set:
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- to estimate the effectiveness of supplementingmon feed
components into the starter feed composition faicAh catfish fry
without live feeds;

- to estimate the fish farming and biological effeeness of the
new components in the composition of experimenittksd

When using starter feeds containing traditional ponents (fish
meal, Vitazar, crab meal, food yeast and fish ¢ output of larvae
by the tenth day of the experiment did not exce@¥,2except for the
variant in which yeast was used (25%). The averagghts of fry
varied between 35 and 60 mg.

In all variants of the experimental diets using tleav compo-
nents, average weights of African catfish larvaeemasible inferior
to the control ones; however, concerning the fayisal rate, most of
the feeds showed good results, except for ratiapplemented with
50% fermentolysate and 30% food yeast.

While analyzing the results of rearing, done byiagdupple-
ment Kollamin-80 preparation into feed, it was fduhat concerning
average weights and survival, the larvae rearefeds supplemented
with more percent of the preparation were sliglsilyperior to other
variants of the experiments.

Fermentolysate of saccharomycetes yeast biomdsgl0@)
supplemented to the feed showed positive resuliseraing average
weights and survival of African catfish larvae. ¥vbas the larvae fed
on these diets showed slightly lower average wesigidn in the Kol-
lamin-80 variant, they were superior to the lattencerning their vi-
ability.

The introduction of 50% fermentolysate into thedfesid not
show positive results that could be explained bghwsg out most of
the water-soluble fractions and by keeping higheuolar proteins
unavailable for digestion by catfish fry.

The larvae-consumed feed supplemented with 30% itProv
showed viability close to the control group butitreverage weights
were the lowest ones as compared to all variars.ifdexes of aver-
age weight and survival in other variants variedigmificantly.

The investigations carried out allow to recommersihg un-
common feed components (Kollamin-80, Provit andharmtolysate of
saccharomycetes yeast biomass) in starter feedsrican catfish fry
rearing.
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VEGETATIVE ORGANISMS IN BIOTESTING OF CONNATURAL
OBJECTS (WATER, BOTTOM-DWELLING DEPOSITS, BEDROCKS)

Michailova L.V., Maslenko E.A., Tsulaia A.M.
«Gosribcenter», Russia

Plants are a basis of any biogeocenosis, and treredleflec-
tions of the biochemical, physiological or morplgt@l characteris-
tics of plants can serve as the indicator of ts&ate in the variable
conditions of medium, including under the influerafepolluting ma-
terials. In tissues and organs of higher water tpldime whole spec-
trum of chemical materials (salts of heavy metalshydrocarbons,
pesticides, etc.) collects, which provides a cosiolu of these materi-
als from the water of reservoirs during almosttladl growing season.
Thus, the concentrations of materials in the vdyetanass are 2-3
orders of magnitude higher than in the mediumhia tonnection, the
purpose of this work was to establish the toxiofwarious polluted
substrata - bedrocks, and water and bottom sedsnwdrthe city res-
ervoirs on indicators of the ability to live of \etgtive test objects in
experimental conditions.

The investigated water and bottom sediments wetkated
from water bodies of Tyumen: ponds Wood, Crystalir§s, Duck,
Southern and lakes Andreevsky and Round. The tganedesmus
guadricaudaand the small duckweddemna minoracted as test ob-
jects Influence was estimated on indicators of survivalerand
growth of roots, to infringements in cages in duekd roots, and also
on change of the number and production of the melhdar alga.

Toxicity of the petroleum-polluted riding peat (c@mtration
from 300 to 10000 mg/kg) was investigated in |abwaconditions
as a substratum for cultivation of herbaceous plantl napaceous on-
ions Allium cepa. All experiments were done according to standard
procedures.

A number of experiments on the research of toxioftywater
and bottom sediments of reservoirs have shownthieateaction of al-
gae (on number) is an acknowledgement of high tiyxaf water as
their number decreased by two and more times imraber of ex-
periments, which proved to be true statisticallypd®iction has ap-
peared as the most sensitive indicator of algae.

On the representative of the higher aquatic veigetat minor,
the city reservoirs did not render an acute toxttoa; however, they
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possessed a stimulating, oppressing and mutagem achpeded the
growth and development of plants and invoked catlirifringements.
The water bodies can be arranged in the followirtpioof decreasing
toxicity of their bottom sediments: Duck, Crystaprifigs, Round,
Southern, Andreevsky, Wood.

In testing of the petroleum-polluted peat, the diest was-es-
tuca pratensisthenPhlenium pratenseand Bromopsis inermisand
thus, it significantly (up to 80 %) depressed gtowaf roots. In-
fringements in cells (rearrangement of chromosomexe also re-
vealed. In a number of indicators, from 1000 mgMwe expressed
toxic effect was marked, growth of plants was brgkie survival
rate decreased.

The napaceous oniordlium cepahave appeared a steadier test
object, than herbaceous plants in relation to te&opeum-polluted
bedrock. The maximum deviation from To was markadrmlicators
of growth of an assemblage of rootlets and an algowend part of
plants, from the concentration of 1000 mg/kg. Bg #xperiment’'s
end, the weakening of the mechanisms of proteafgolants was re-
corded, which was proved by the decrease of thengmgs of photo-
synthesis (chlorophyll and carotinoids) in leaves.

Thus, vegetative organisms are a convenient inalicaft con-
tamination of connatural substrata, and the stud$h® influence on
water vegetation gives the chance to reveal meshanof the action
of toxic components of different environments.

DYNAMICS OF A CRUCIAN CARP LAKE'S FISH COMMUNITY ON
THE EXAMPLE OF LAKE MALOE BUTYRINO (KURGAN REGION)

Mineev A.G., Yalkovsky S.V.

Ural branch of the Research and Production CenbreHisheries
(“Gosrybcenter”), Ekaterinburg, Russia.

Crucian carp lakes are rather small, shallow, cddakes, whose
unigue inhabitants, as a rule, are Prusstzargssius auratus gibelio
Bloch.) and/or crucian carp€érassius carassiuk.). In the Ural re-
gion, this type of lakes is very widespread, esghcin the forest-
steppe zone. In the territory of the Kurgan Regfongexample, about
80 % of the fishery fund of water bodies considtsuxh lakes. Most
of them are used for rearing of whitefish speci&srégonidag in
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one-year cycle. Industrial fishery in crucian céakes of the Kurgan
Region annually extracts about 2500 tonnes of asld, thus, studying
of the processes taking place in this type of r&ses has an impor-
tant practical value. The work purpose was to trdek dynamics of
the species structure of the ichthyocoenosis inuaian carp lake to
reveal the major factors of this dynamics. During tvork, the data of
the annual monitoring studies done by the Ural thaof the Research
and Production Centre for Fisheries, and also #@ita dccording to
fishery statistics in 1988-2008 on the lake MalagyBino was used.
Maloe Butyrino is a typical crucian carp lake o tlorest-steppe zone
of East Zauralye (East Trans-Ural Region), whose & 5.1 krfi(510
hectares). The lake is closed, isolated, the watpply is carried out
only at the expense of atmospheric precipitation lacal drain. The
lake bed has the form of a saucer with prevailiagtds of 2-3 m, the
maximum depth of 3.8 m. The water level in MaloayBuo lake is
subject to considerable long-term fluctuations.tl@ecade it has in-
creased approximately by one meter thanks to vithatpxygen mode
of the lake remained favorable for dwelling hydmiis throughout all
year, death of fish during the subglacial period wat observed. The
native ichthyofauna consists of Prussi&@uaiassius auratus gibelio
Bloch.) and crucian carp&£érassius carassiuk.) and lake minnow
(Phoxinus percnurusL.), stockings of peled Qoregonus peled
Gmelin) and common carpCyprinus carpiolL.) were periodically
made. In 2004, in our control net settings, for fihs time during the
study period, individuals of percHPérca fluviatilis L.) have been
noted, which, apparently, was unintentionally idwwoed in the late
1990s. The next years, fast growth of the numbegreo€h in the con-
trol net settings was observed. Since 2006, thehpleas appeared in
the statistics of fishery catches, and in 2007 2008, it gave their
bulk. Catches of crucian carp have simultaneouwsleri, and the cul-
tivation of whitefish at high numbers of perch whigats away its lar-
vae and young, has become unprofitable and stogpadis of the
number of perch have been noted in the last cooblgears also in
other crucian carp lakes of the Kurgan Region (fAeee Yarovoe,
Shadrino, Lebyazh’e, etc.), according to fisheatistics.

In Maloe Butyrino lake, the process of the chang¢he ich-
thyocoenosis structure from a typical crucian cappnmunity to a
perch one is observed. The principal cause offosess is the water
level increase that improves the oxygen mode ofwhter body and
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provides survival to fishes sensitive to the oxygemtent, such as
perch, during the subglacial period. However, thesbof the number
of perch, in our opinion, carries a temporary cbhima We consider
the most probable variant of the further developnuodrthe ichthyo-

coenosis the destruction of perch from lack of @tygduring the sub-
glacial period in the next years and the returth® structure of ich-
thyocoenosis characteristic for a crucian carp mabely.

SIBERIAN STURGEON IN THE AQUACULTURE OF UKRAINE
PanasyulA. S.

Ukrainian National University of Biological Resowxand Nature
Exploitation,Kiev, Ukraine

The diversification of cultured species by usinghés that give
origin to high-value delicacy products, in parteulsturgeons, con-
tributes to a significant increase of fish prodoti

Specialists of many countries have been workingcamserva-
tion of sturgeons by research and development akehasturgeon
production technology, contributind to decreasihg anthropogenic
Impact on natural populations. Currently, it ispsimary importance
to expand the work on introduction of new, highkoguctive stur-
geon species into the aquaculture of Ukraine, @th market produc-
tion and special work on establishment of broodstaa controlled
conditions.

We have initiated work on the establishment of @otdstock of
Siberian sturgeon in the conditions of Ukrainiahffarms, as a basis
for further work on its market production.

The objective of the current work was to study ghewth of Si-
berian sturgeon fingerlings in cages with a natwaler temperature
regime. The basic criteria for evaluating the glowfficiency of re-
pair fingerlings were the following: weight, for&rgth, condition fac-
tor.

Research on development of technological parameferspair
fingerling rearing of Siberian sturgeon was don€@®8 at the cage
production farm of Tripol'e Fish JSC (Tripol'e \alje, Kiev Prov-
ince). Five hundred 70-day fry of an average wedjHt2 g were sup-
plied in April from the Fish Farm ,Breeze” (Zaparlzya Province,
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Ukraine). The fish were stocked into a net cagé &iimesh size of 5
mm and an area of 12%(8*4 m).

The research period was divided into three stagege 1 (adap-
tation stage): a 30-day rearing period of the raxbifry; Stage 2
(main stage): a rearing period of 110 days; Sta@i#a3ing period): a
rearing period of 70 days. After each researchesthgh were sorted
by size and weight. The total length of the reamegiod of Siberian
sturgeon was 210 days.

At the end of the vegetation period, the weigh&dferian stur-
geon fingerlings ranged from 110.8 to 1130.2 g. $hevival of fin-
gerlings, as compared to the number of stockedwrs 54 %. The
morpho-physiological indices of fingerlings are wiman Table.

Table -—— Morpho-physiological characteristics obe&ian sturgeon
fingerlings

Group Weight, g Length, cm Condition
ave. min. | max.| ave/ min max. factor
I 140.5 | 110.8) 1653 304 27p 355 0.51
I 360.4 | 210.0] 428.6 39.8 348 41p 0.57
I 860.3 | 675.9] 1130.251.4 | 48.6| 55.3 0.64

I — smallest groud] — medium groupiIl — largest group.

Feeding was done with granulated feeds of ,Allenag5/15”,
the particle size was 2 mm and S. The feed cormversitio during the
rearing season ranged between 1.1-3.7. On avetag&CR was 1.6.
During the vegetation period, 270 Siberian sturgiogerlings were
reared with an average weight of 0.37 kg.

On the basis of the above results, it can be cdeduhat de-
creasing the stocking density for obtaining fishhajher individual
weight can be justified in both broodstock rearsmgd market fish
production, as fingerlings of higher individual gkt adapt better to
environmental changes, feeding and other factors.
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STUDY OF THE ZOOPLANKTONIC COMMUNITY IN THE LAKE
MALOYE BUTYRINO IN THE PERIOD FROM 1998 TO 2008

Papina E.A.
Gosrybcenter, Russia

The Maloye Butyrino lake is a typical crucian carater body of
the forest-steppe zone in the Eastern TransuraloRedhe lake is
2.9 km long and 2.7 km wide. The lake bed is sashaped with pre-
vailing depths of 2-3 m. Water in the lake is salimery hard and var-
les from normal to alkalized.

Long-term hydrobiological investigations of the wmtbody
were carried out in the period from 1998 to 2008e at the deter-
mination of the dynamics of species composition tmal biomass of
zooplankton and detection of key species in theplamixtonic com-
munity.

Samples of zooplankton were taken with the usenofpstein
guantitative net by catching through the columnvater from the bot-
tom to the surface in the central part of the lakd in the near-shore
sections.

The species composition in the lake of Maloye Buatyrs dis-
tinguished by constancy. During the whole periodnetstigations, 8
species were registered of which, 2 are Copepoddadocera and 3
Rotatoria. The key forms of zooplankton were présgiy the diap-
tomid Arctodiaptomus bacillifer and the large cled@n Daphnia pu-
lex.

In 1998, Daphnia pulex was a dominating speciescéethe to-
tal biomass of zooplankton achieved 1.4 Y(fig. 1), and thus, the
lake was considered to be providing a medium let&ed.

Then, in the period from 1999 to 2003, Arctodiaptsnbacilli-
fer took the place of the dominating species, agch, the total bio-
mass of zooplankton reduced to 1.0 g/m3 and the kelcame a low-
feed one, except for the year 2003 when the biorahsisese domi-
nant organisms somewhat increased and the lake agaed into a
medium-feed one (the total biomass of zooplankearthed 1.6 g/f

In 2004-2005, the total biomass of zooplankton ceduconsid-
erably to 0.4-0.7 g/m3 and the biomass of the tvmidating species
became approximately equal.
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Fig.1. Dynamics of the total biomass of zooplankiod
dominating species
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During the period from 2006 to 2008, a significgnowth of
the total biomass of zooplankton to 4.5 Gbmcurred, the lake turned
to be a high-feed one. This is attributed to thangfe of the guide
species in the total biomass of zooplankton. Dutimg period, the
dominating organism was the large cladoceran Dappuiex making
up the basic share of the total zooplankton.

In the results of the studies performed, a cedgimamics of the
total biomass of zooplankton and the dominatingcigse namely,
Arctodiaptomus bacillifer and Daphnia pulex is aled. For the
whole period of investigations, the biomass of Dbapdae varied in-
significantly, within 1.0 g/m The biomass of Daphnia pulex, on the
contrary, was minimal (under 0.5 g)rbefore 2006 and then grew
markedly to 4.5 g/th At the period before 2004, the dynamics of the
total biomass of zooplankton was determined bylakiel of develop-
ment of Arctodiaptomus bacillifer. Beginning fron@@ and at the

current period, the key species is Daphnia pulex.
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STATUS OF THE COMMERCIAL RESOURCES OF ARTEMIA SP.
CYSTS IN HYPERHALINE WATER BODIES OF THE ALTAY
TERRITORY

Permyakova, G. V., Vesnina, L. V.

Altay Research Institute of Aquatic Living Resosaraed
Aquaculture, Russia

The surface of so-called ,artemia lakes” in thealTerritory is
estimated at 1200-1300 km2. For determining thewlagical and
economic significance, Vesnina (2002) suggestedassify artemia
lakes in three categories of economic importanap; first and sec-
ond. In addition, within these lakes, a group dingalakes was identi-
filed where, under specific conditions, a sufficigrttigh biomass of
brine shrimp can evolve and huge amounts of dorraggs can ac-
cumulate.

Artemia lakes of the top category include two lakethe Altay
Territory: Bol'shoe Yarovoe and Kulundinskoe, batmaracterized by
relatively stable morphometric parameters and, nmportantly, sta-
ble perspectives of resource base exploitations&lio lakes supply
most of the collected dormant eggs. The top-catetakes account
for 69.2 % of the total water surface of artemikel The resource
base is intensively exploited in Lake Bolshoe Yammvwhile Lake
Kulundinskoe has a potential for increasing cy$iection.

The water bodies of the first economic categorjuithe 13 lakes,
where there has been some experience in commealiaktion of
dormant eggs or exploitable stocks have been okdan/the recent
years. The morphometric characteristics of suckhdallow cyst col-
lection from the shoreline, and therefore, accesthé¢ shore and the
existence of a sandy littoral are important chanastics of the lakes
of this category. First-category lakes can loser taeonomic impor-
tance in some years due to changes in their hydroal and water-
level regimes, but exploitation of their biologicgaksources can be re-
sumed if hydrological and meteorological conditiamprove. Among
the first-category lakes, the most valuable watedids are lakes
Maloe Yarovoe and Malinovoe.

The second-category lakes are characterised byhlashbiotic
and biotic conditions of the artemia habitats, dmerefore, by low
values of artemia biomass in some years. Thusxpitation of this
group of lakes is extremely unstable or inexist®#pending on the
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water level regime, second-category water bodi@sgzan economic
importance in some years. For example, 40 tonneysié were col-
lected in Lake Kuchukskoe in 1996. The second-catefund con-
sists of artemia lakes with a water surface of A\ar ha.

Cysts of brine shrimp have been regularly collectethe Altay
Territory since 1978 in Lake Bol'shoe Yarovoe. he ffirst period of
the exploitation of brine shrimp cyst resources, ¢bllected quantities
were not determined by the available potential tbatfeed demand of
domestic fish hatcheries. 1680 tonnes of cysts welkected in this
period (ranging between 13.6-322.0 mt annuallyart®tg from 1998,
the demand for cysts has increased due to orgamsait export. Col-
lection is done in other saline lakes as well, tgastlakes Kulundin-
skoe, Maloe Yarovoe and the Saline Lake Steppemsyfbkes Mali-
novoe, Lomovoe, lodnoe, etc.).

The volume of dormant egg collection stabilised &vel of 600
mt in the 2000-2008 period. An exception was 200iénvthe volume
of actual collection was 1351 mt. The least wadectdd in 2002
(504.6 mt). In 2008, 579 mt were collected.

STABILITY OF THE MORPHOGENESIS OF THE MERISTIC
CHARACTERS OF BREAM (ABRAMIS BRAMA (L.) OF THE BASIN
OF THE IRTYSH RIVER

Petrachuk E.S., Jankova N.V.
Tyumen State Agricultural Academy, GosribcentegsiRu

The first attempts of the acclimatisation of breantside of its
natural area concern the beginning of the 1860ws. §pecies has been
successfully installed to lakes of Zauralye, whertcgradually ex-
tended on the rivers of pool of Irtysh. Now, in tiner Irtysh and its
inflows, bream is an usual representative of tek fauna. According
to Nizhneobribvod, bream was noted for the finstetiin the statistical
catch in the territory of Tyumen area in 1964 andes 1985, it is met
in the trade catch annually. In the last five ye#re catch of bream in
the Tyumen area have increased with 180 mt to 393 m

Population formation of an acclimatizant, in essenepresents
the process of the adaptation of the populationigngenome to con-
crete conditions of ecosystem.
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The purpose of this work is the estimation of ttadb#ity of de-
velopment of bream in rivers concerning the basithe river Irtysh,
by means of analysis of displays of fluctuatingrasyetry (FA).

Research was done on three samples of bream: fienivter
Irtysh, from its inflow of order | - the river Toband order IlI- the
river Pyshma. In the river Irtysh in June 2006, i&d8ividuals of
bream were in the trade length 12.1-34.7 cm, welfhtl160, age
from 2 + to 7 +. Most of the specimens were of 4geand 5+. In the
river Pyshma in May-June 2007, 55 individuals weagight in the
length of 19.0-37.8 cm, weight 132-1525 g, age 4 +-with preva-
lence of 4 + and 5 +. In the river Tobol in Jun®20we caught 40 in-
dividuals of bream in the length 25.5-34.7 cm, ieigint 419-734r,
age 3 + - 6 +. Fishes of age 5 + dominated.

The analysis included the following characters:tttal number
of scales in a lateral line (Il), number of boredlss (Il tests.), number
of scales over the lateral line (over Il) and unid€under Il), quantity
of rays in the pectoral (P) and ventral fins (V).

The share of asymmetric individuals, the disperdi@hn (Za-
harov, 1987), cases of asymmetry on the indivigadlCAl) and av-
erage rate of asymmetric display on a sign wereutatied (Chubin-
ishvili, 1998).

The biggest asymmetry is characteristic for the lnemof bored
scales, the development of the number of rays mtrakfins is the
stablest (table).

The table shows the share of asymmetric individ(f&its %) and
the dispersion k (cd?) of bream

Sign Sh, % 0g4 2
Irtysh Tobol | Pyshma Irtysh Tobol Pyshma
1. 43,40 30.00 54.55 0.87 0.69 1.65
l.I. Tests 52.83 20.00 63.64 1.47 0.771 2.26
l.I. Over 3.77 2.75 20.00 0.04 0.25 0.20
l.I. Under 5.66 17.50 5.45 0.06 0.18 0.06
P 11.32 12.50 14.55 0.11 0.12 0.22
V 1.89 2.50 9.09 0.02 0.03 0.09
Average 19.81 14.21 27.88 0.43 0.34 0.7%

The share of asymmetric individuals (D %) was tiggést in
the sample of the river Pyshma - 76.4 %, in therrivtysh - 67.9 %,

94



the lowest number of asymmetric individuals wasedah the sample
of the river Tobol — 52.5 %.

The average of the cases of asymmetry in indiviloéloream
in the sample of the river Irtysh was equal to litQhe river Tobol —
1.10. in the river Pyshma — 1.67. The average #aqu of the asym-
metric display of a character in the sample ofrther Irtysh was 0.20,
in the river Tobol — 0.18. in the river Pyshma 28D.

On a whole. the maximum values of the displaysAfit-bream
from the river Pyshma, both separate signs andageandicators, tes-
tify to its low level of stability of developmenh ithis river in com-
parison with bream from the large rivers - Irtystd & obol.

A variety of the bream that inhabit the river Pyshis most un-
stable. That is obviously related to the most asiveonditions of its
dwelling in this river (pollution, low water level spawning period).

MORPHO-BIOLOGICAL CHARACTERISTICS OF THE
BROODFISH OF SILVER CARP REARED IN PONDS OF CHERNI-
HIVRYBHOSP JSC

Reznikoval l. S.

Ukrainian National University of Biological Reso@sxand Nature
Exploitation, Kiev, Ukraine

The objective of the research was to study the hwipological
indices of a silver carp broodstock during pondirggpin order to de-
termine the quality of broodfish used in fish fangni

The silver carp broodstock reared in ponds of Ghamybhosp
JSC, Chernihiv Province, Ukraine, was used as studterial. The
morpho-biological indices of weight and length smment of the silver
carp broodfish and their exterior and productioarelteristics were
studied according to generally accepted methods.

The material was collected randomly during the rgpionita-
tion period. All material was statistically analgsdhe significance of
differences was determined by Student’s t-testctreslation of mor-
pho-biological parameters was evaluated on thesbafsicorrelation
coefficients. The significance level for all statial analyses was set
as 0.05.

The reproduction efficiency of fish is greatly detened by the
broodfish quality, which, to some extent, is chtgased by mor-
phometric indices.
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The average weight of females was 7.23+0.33 kgg&al.7-
7.6 kg), the average total length, 81.67+£3.89 c&§7 cm), the aver-
age standard length, 76.33+5.31 cm.

The results of statistic analyses showed that nabeefariability
was found in the following parameters: standardyller{C, = 9.83%),
maximum body height (=11.27 %), minimum body height (&G
10.00%). The largest variability was observed intdfus consition
factor (G = 23.18%).

Compared to females, the weight increment of maldswer,
which is natural and related to the reproductivarabteristics of fe-
males. The average weight of males was 6.93+0.2@akge: 6.5-7.3
kg). The average total length was 88.67+£6.38 cra9@@m), the av-
erage standard length, 77.33£7.43 cm.

In males, moderate variability was observed infdllewing pa-
rameters: total length (G 10.17%), standard length (€ 13.58%),
head length (= 18.65%), maximum and minimum body heigh{ (C
= 13.34% and ¢ = 10.00%, respectively), girth/length ratio
(C, = 13.65%). Similarly to females, the largest vaility in males
was also observed in Fulton’s condition factoy €G34.44%).

Regarding morphological parameters, females diffan males
in their better condition (1.67+0.27) and highed@3.42+0.12).

It has been determined that there is a signifidéfgrence in the
weight of females and malés= 23.44 p > 0.05). The broodfish also
significantly differ in their height/length ratig = 5.07 p > 0.05).

The comparative correlation analysis of the charatics of the
broodfish showed specific correlation charactersstin males, all cor-
relations were significant, except the followingtal length — standard
length, total length — maximum body height, staddangth — maxi-
mum body height, while in females, there was noatation between
the head length and the maximum body height.

The analysis of morpho-biological characteristitpand-reared
silver carp broodfish showed that females had bett®rpho-
physiological indices than males.

Thus, on the basis of the studied characteridtiespond-reared
silver carp broodfish correspond to the technolaigoharacteristics of
the silver carp breed registered in the State Ragisf Selective
Breeding Achievements in Aquaculture.
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THE STATUS OF FISHERIES RESOURCES AND PREDICTING
THE POSSIBLE CATCH OF BREAM IN THE UPPER OB RIVER

RyzhakovaQ. G., Zelentsov, N. V.

Altay Research Institute of Aquatic Living Resosraed
Aquaculture, Russia

The fund of water bodies of the Altay Territoryviery variable
and consists of the Upper Ob River and its largeutaries, their
floodplain pools and small first-order tributari¢ise Novosibirsk Res-
ervoir situated in the Altay Territory with a watairface of 16000 ha,
small reservoirs of a total surface of over 8000 ma&dium- and,
mostly, small-size lakes.

In 2008, the total fish catch in the natural watefghe Altay
Territory amounted to 657.3 mt (219.6 mt in theerivsystem,
333.8 mt in lakes and 103.9 mt in reservoirs). Carag to the begin-
ning of the 1990s, catches of commercial fishing tHacreased by a
factor of 3.

Bream was introduced in the Upper Ob System in 19%].
By today, bream has spread in the entire UpperMiddie Ob and
become the principal commercial species.

On the basis of statistical reports, the catchre&inm in the river
system amounted to 151.91 in 2008 (69.17 % ofdkad tiver catch).
Within the increasing total catch (from 123.6 m2®07 to 219.63 mt
in 2008), the catch of bream increased by a fauft@.4 compared to
2007 (an increase of 89.37 mt).

On average, the total (commercial, research anceagonal)
catch of bream in the river system has been 82.6rr60.6 % of the
total catch in the last 9 years.

The commercial stock of bream in the Upper Ob Ro@mrtsists
mainly of 5-8-year-old individuals. The share dflfiover 9 years of
age is insignificant. A length decrease can be roksein fish of all
ages upstream of the Novosibirsk Reservoir. In 20@d8ss spawning
of bream occurred from 9 to 15 May. The reproductonditions of
bream in spring 2008 can be characterised as umfable. The spring
and autumn feeding period also took place in uniaatole conditions.
The vegetation period was characterised by extreiogl water lev-
els compared to the long-time average, which didafiow feeding of
the bream in floodplain pools.
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The status of commercial fishing and the age airecof the
catch indicate that the commercial stock of brednthe Upper Ob
River is in a strained condition. The situatiorfugher aggravated by
the unfavourable spawning conditions of 2008.

Use of artificial spawning sites is suggested asalrnative,
shock-absorbing measure. In addition, it is of exxie importance to
strengthen the control of compliance with the munmsize require-
ments on bream in trawl fishing and to limit thenmmum mesh size
in net fishing.

The population size of bream, as well as other rsgecies of
the Upper Ob River (bream, pike, roach, zandedetermined by the
reconstructed fish stock method (RFS). This methasd developed as
an alternative to VPA, being necessary to avoiduteeliable natural
mortality indices. The basic precondition for treewf the method is
the availability of data on the catches and agectire of the studied
population during the lifetime of at least one fg@dmeration.

EFFICIENCY OF THE USE OF SYNTHETIC GNRH-ANALOGUES
FOR REPLACING HYPOPHYSIS IN HATCHERY PROPAGATION
OF CYPRINIDS IN UKRAINE

Shumova, V. N, KovalenkoE. V.2

! National University of Biological Resources andtiNa Exploita-
tion, Ukraine
° National University of ,Kyiv-Mohyla Academy”, Ukirze

A number of fish farms in Ukraine have started e preparates
of the series ,Nerestin” (Russian Federation) a@sqgpel” (Hungary)
instead of hypophysis in artificial propagationoyprinids. Both pre-
parates contain synthetic GnRH-analogues. The ip@siixperiences
from their use have not had a significant impact hatchery fish
propagation results in Ukraine yet. For example,ghantity of hatch-
ery larvae of cyprinids obtained in 2008 using bgtit preparates did
not exceed 25 % of the total production volume ledske larvae in
Ukraine. The main reason is the lack of informatihich gives ori-
gin to rumours about unstable results of propagatthen using syn-
thetic stimulators of ovulation and spermiationbwaodfish.

Considering the above, it has become necessaryaloate the
efficiency of using synthetic preparates in hatgh@opagation of cy-
prinids. In the first stage of the studies, an gsialof industrial tests
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of preparates of the ,Nerestin” series was donec@mmon, silver,
bighead and grass carps. The research studiedeshéative indices
of the incubation campaign. The research mateoiasisted of the test
protocols on the preparates of the ,Nerestin” seie 2005-2008
(n=12).

The results of the evaluation of the material drews in the
table:

Efficiency of using ,Nerestin” in hatchery propaiget of cyprinids in
Ukraine in 2005-2008

Evaluation parameter Fish species
Common| Silver | Bighead| Grass
carp carp carp carp
Positive reaction of | Result* 84 93 94 93
fish to stimulation, % (68-98) | (85-100)| (89-100) | (88-100)
Norm 85 80
Working fecundity, Result 580 760 1000 650
1000~ (500-630)|(650-880)900-1100)Y300-850)
Norm 300-500 | 350-400 500-600| 350-400
Eqgg fertilization Result 88 85 87 82
rate, % (80-95) | (80-90) | (83-90) | (65-90)
Norm 90
Yield of free em- Result 74 73 71 69
bryos from fertilized (60-80) | (55-90) | (65-90) | (60-90)
eggs, % Norm 80
Yield of actively Result 81 74 72 70
feeding lervae from (70-90) | (55-95) | (50-95) | (50-95)
free embryos, % Norm 75 70

* - average. Range is shown in parentheses.

As seen in the table, the results of using the qaps of the
,Nerestin” series in hatchery propagation of cym#ncorrespond to
normative requirements in general.

In the next stage of the research, a comparatiad¢ysia of the
effect of the preparates of the ,Nerestin” and el series and hy-
pophysis on reproductive parameters and survivaheforoodfish of
cypinids will be done.
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RESULTS OF POPULATION IDENTIFICATION IN STERLET
(ACIPENSER RUTHENUSL.) STRIPPED FISHES FROM OJC FISH
FARM “PALESYE” (BREST REGION, BELARUS) OBTAINED BY

DNA MICROSATELLITE ANALYSIS

Slukvin, A. M.}, Koneva, A. YU, Liasiuk,M. 1.

YInstitute of Genetics and Cytology of the Natioheademy
of Sciences of Belarus,
°0JC Fish Farm ,Palesey”, Belarus

The first results of the genetic identification aiterlet
(A. ruthenus L.) stripped fishes reared in pondsOdC Fish Farm
,Palesey”, Brest Region, Republic of Belarus, héesn obtained.
Sterlet has been imported to the farm from Konakdwer Region,
Russian Federation in 2000. Because of the edmigef that this fish
originated from either the Volga or the Ob populatof sterlet, fish
was reared only as marketable produce.

However, when performing a microsatellite analyssg prim-
ers to the microsatellite loci LS-68, LS-19, LS-88d Aox-45 (ac-
cording to data of Bernie May et al., 1997 and Kat@l., 2001, these
were the loci where significant polymorphism wagedeed among
different sturgeon species), sterlet cultured atBklarusian farm was
found to be of a Dnieper-Dniester origin. Duringenmpretation of the
obtained results, we relied on the data of DoratppFBayat et al.,
2008, where the authors had analysed 5 differemtestpopulations
(Volga, Kama, Dnieper, Dniester, Danube) using arosatellite
analysis in the above loci and had detected spealfeles at certain
loci for some populations. In the samples analyisgdis, an allele
characteristic of only the Dniester sterlet pogalatwith a frequency
of 27.9% was found at the locus LS-68 (present¥ 0f the studied
individuals), as well as an allele characteristicoaly the Dnieper
sterlet population at the same locus with a frequext 8.8% (present
in 25% of the individuals). The other allele typicd only the Dni-
ester population was also present at the locusQ.8t1he studied in-
dividuals with a frequency of 30.55% (found in 4% of the indi-
viduals).

These facts open new prospects for the work orrogiaction of
sterlet reared at the Belarusian farm into rivershe Dnieper basin
for rehabilitation of the Dnieper population of tdangerous sterlet
included into The Red Books of the Republic of Beta the Russian
Federation and Ukraine.
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Molecular genetic study of Ob sterlet, as well lzes bony plate
remains of Dnieper sterlet found during archeolabexcavations on
the shores of the river Pripyat, the largest tabytstream of the
Dnieper can be a definitive argument in determomabf the popula-
tion genetic status of sterlet reared in OJC FesimF,Palesey”.

THERMOTOLERANCE AND THERMORESISTANCE
OF COREGONUS PELED EMBRYOS

Smeshlivaya, N.
Gosrybcenter, Russain

In order to develop the intensive technologiesaregonus fish
egg incubation, it is important to determine thmits of temperature
valence in embryogenesis.

The following terms were used to define thermostasice and
thermotolerance of Coregonus peled embryos (Lapkid others,
1981; Fry, 1971): Thermotolerance range: the radigemperatures in
which a normal organism can develop. The thermodalee range
limit is defined as the physiological range thrddhoe. 50% survival
rate of embryos during the incubation period (améwng fertilized
fish eggs intended for incubation). The technolabrange limit is de-
fined as the embryos survival rate during inculvagual to 75%.
Thermoresistance range: the range of temperatareghich the or-
ganism may exist for a short period of time withaaly development
abnormalities. The conventional limit of the thermesistance range
is defined as the 50% survival rate of the orgasismd their further
normal development after being exposed to extrenwhy or high
temperature throughout 12 hours.

In the course of our experiments, we have set fhgeuand
lower threshold temperature values in the C. pastbryogenesis
(figure).

The wide thermotolerance range fronCa% 6T at the initial
development stages is explained with the significaariability of
spawning temperatures in the open environment. [dWwer thermo-
tolerance range limit matches the lower threshélthe technological
range and equals 0%hroughout the embryogenesis period. Such
temperatures can be observed in fish farms and adoaffect the
whitefish embryos development.
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Figure — Diagram of temperature valenc&opeledembryos.

In general, the upper threshold values grow asthieryo devel-
ops. Extension of upper limits of thermotolerancel ahermoresis-
tance in the second half of the embryogenesis ¢param be consid-
ered as adaptation connected with the naturalafisemperature at
spawning sites during the development completicasphb.

As far as intensive forms of fish breeding are ewned, there
may arise a technological need to reduce the ergenasis period to
the extent possible without any adverse effecth¢odeveloping em-
bryos. Based on the investigation results we wdk&lto propose the
temperature mode of intensive period of peled iatioh correspond-
ing to the upper technological range threshold.

In the course of the experiments, we have provanitlis possi-
ble to get a viable larva within 86 days, whichvsce faster than at
the factory level. It means that with the controléa temperature
mode, it is possible to get peled larva in the beigig of March al-
ready. The period preceding the growing season lmeaysed to grow
large and viable seed.
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ASSESSMENT OF THE MAXIMUM BIOLOGICAL AGE
OF COREGONUS FISH EMBRYOS ALLOWING EGGS
TRANSPORTATION

Smeshlivaya, N., Astasheva, D.
Gosrybcenter, Russain

A technological need arises from time to time idustrial Core-
gonus fish breeding to ensure mass transportafiddooegonus fish
eggs at the last stages of their embryonic devedopntHowever, egg
transportation in spring time may result in undadie partial (or full)
hatching on the way which leads to significant éssef seed. That is
why it is so important to forecast the moment & @oregonus fish
embryogenesis when at least a single hatchingysiplogically pos-
sible.

The purpose of this research is to determine threnmim phase
of Coregonus fish development at which their haighs physiologi-
cally possible.

The embryo development phase was determined watinédp of
the dimensionless characteristics proposed by NMatyana Detlaf
(Detlaf, Detlaf, 1960). As per this method, thetwfimeasurement is
10 — duration of one mitotic cycle during the blakso synchronous
cleavage at a certain temperature. Dividing theolabs duration (in
minutes) of any period by0 (in minutes) at the same temperature we
can get the relative duration of the period indeleen of the type and
developmental conditions (Ignatieva, 1979).

The formulae to determing® for Coregonus nasus and C. peled
were made based on the Ignatieva’s data (1979)fdrneulae for C.
lavaretus pidschian, C. tugun and C. muksun haes lokeetermined
earlier.

Experiments on determination of biological age fathe time of
a single hatching were carried out in January-Fatyrof 2009 at the
laboratory of Gosrybcenter, Tyumen. Right afterdlge pigmentation
stage had begun, the fish eggs were delivered 8amgunskiy incu-
bation shop of Abalaksk hatchery (city of Tobolsk).

Further development of fish eggs continued in fatks located
in water thermostat at the temperature of G:4Previously we have
already observed that as far as C. peled is coedemn temperature
rise after the eyes pigmentation byC4does not cause any develop-
ment abnormalities.
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The developing embryos were exposed to hatchimgusdtion
by the sparging method (Semenchenko, 2000) withhi¥%0 intervals.
We placed 50 eggs into a cylinder of 100 ml capaaitd filled the
cylinder with water by its 2/3. An air pump spargbd water with the
fish eggs with fine air during 30 minutes at thenperature of 0.5-
1.0°C. After that, the water was changed for warmer wafelO0<C.
This temperature was maintained during half an hatir continuous
sparging. This cycle was repeated twice. After station the eggs
were returned to the water tank. If at least oee #mbryo appeared
during the stimulation process or within 24 houtsrahe experiment,
it was considered the beginning of a single hatghirhe biological
age of the embryos was recorded at that moment.

The experiments showed that the biological age.qfelzd, C. I.
pidschian and C. tugun as of the time of hatchiag approximately
260 tn/10; the biological age of C. muksun and C. nasuppraxi-
mately 200ctn/z0.

Table — Biological age at which hatching begins #mel maximum
age of fish eggs for transportation

Biological age at which Maximum age of fish eggs

Type hatching beginsg,/to for transportations,/to
C. nasus 200 180
C. peled(river form) 260 240
C. peled(lake form) 265 245
C. |. pidschian 255 235
C. muksun 210 190
C. tugun 270 250

Taking into account the transportation period, ttimveshold val-
ues were reduced by 20/10.

Based on the above data, a consignment of Cored@iueggs
was successfully transported to the People’s Repudsl China in
20009.
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ANALYSIS OF THE MORPHOLOGICAL INDICATORS OF
BROODFISH OF CARP IN THE LIMANSK FISH FARM

Stepura, V.
Ukraine

Ponds of the Limansk fish farm are located in aaanf a north-
east site of the reservoir-cooler Zmievsky therp@ler station (TPS)
in the Kharkov area, on the second upper floodaptarrace of the
river Severski Donets. The Reservoir-cooler haswhssins of lake
type. It is located in a flat territory and it iearacterised by a poorly
cut-up coastal line.

Use of some part of the water from the reservooleo
Zmievsky TPS for fish breeding purposes gives thance to feeds
the reservoir by river water for an increase inexatxchange for the
purpose of improving the technological qualitiexobling water. Be-
sides, the Limansk fish farm is a link for resouse®ing technologies
— warm-water cultivation of fish allows utilisingagially the super-
fluous heat arriving with exhaust water from TPS.

The reservoir-cooler ZmievskyPS is a reservoir of complex
appointment, its basic function is participationaippower station pro-
duction cycle. At the same time, it is used fohéis/ purposes. Now
in the reservoir, representatives of 25 fishes Hasen noted. Of the
trade of fish products in the last years, 80-90s%rovided at the ex-
pense of those by which fish stocking is made.

The fishery activity on a reservoir is carried outhe following
directions: fish stocking of the reservoir with yamufishes, fishing
fishes out of the reservoir, pond cultivation @hfion water areas.

For studying the variety of broodfish of carp ot thkrainian
scaly breed, a selection of breeders has beerctadiédrom the ponds
on the basis of fish breeding indicators: the bedight, standard
length, length without the caudal peduncle, lengtithe head, the
maximum height. The sample volume included 25 iidisls.

As a result of the analysis of measurements, wairdd the data
that the greatest index of correlation was obsebetdeen the weight
and body girth (r = 0.93), and also between thaglteand the maxi-
mum height of the body (r = 0.86), between the wihgestigated
characters, the level of correlation varies frofbo 0.80, which is a
high indicator. The maximum value of Fulton’s cadmh factor for
females was 3.18, and the average value, 2.77.nfabes, respec-
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tively, the values were 3.07 and 2.32. In genarast values of the
condition factor of fishes exceeded the averagaeevédr all samples.
The condition factor above a standard level fos thrieed testifies to
sufficient presence of food in the reservoir camtag manufacturers.
The maximum weight of females surpassed the minirib# times,

in males, 1.36 times. The variation coefficienttihess character was
12.62 for females and 12.71 for males, which testifo a high degree
of uniformity among the individuals.

On the basis of the received results, it is possibl make the
conclusion that the investigated broodstock posseadigh degree of
morphological uniformity, which defines the poshipiof promising
selection.

INFLUENCE OF SEISMOPROSPECTING WORK ON
ICHTHYOFAUNA OF OBSKY AND TAZOVSKY ESTUARIES

Terentyev, I. A., Korshunov, A. V., Matkovsky, A. K
FGUP Gosrybcenter, Tyumen, Russia

Seismic prospecting is based on generating seis@mwes and
registration of their reflected elastic fluctuatsotyse of explosives for
these purposes has remained in the past; howewemn, the modern
technics of emission of seismic impulses duringpigsical prospect-
ing represents a doubtless threat for the wataapiacluding com-
mercial species of fishes.

Obsky and Tazovsky estuaries are protected ressrgbhigher
values of the fish industry, which defines the rssig of ecological
monitoring before carrying out seismoprospectingkna their water
area.

In July-August 2008, echolocation research was dalmée car-
rying out seismoprospecting work in Obsky and Takgvestuaries
for the purpose of estimating the concentratioffisifes in a zone of
work and the degree of their influence on fish.

For echolocation research, a Hondex (HE-301) recgreécho
sounder (fish finder) with a graphic display of tstribution of fish
was used.

For establishment of the degree of influence afreeprospect-
ing work on the number of fish, the echolocatiosesach was done in
one geographical point with a passage by a codesdical to a course
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of a vessel with pneumosources, and subdividedsote stages dif-
fering with time intervals after influence: 6, 18da24 hours. As con-
trol, research done prior to the beginning of sesmspecting work
was used.

The analysis of echolocation research (Tab.) tedhiat the
number of fish decrease in a zone of executionensoprospecting
work within the first six hours, both on Obsky ahdzovsky sites of
work.

Table — Echolocation data on the change of the eurobfish in a

zone of carrying out seismoprospecting work in @lesky and Ta-
zovsky estuaries, July-August 2008

The reach characteristic
No Speed of Extent Th(_e in- Number of Conce_ntration
echogram movement of the | Depth, vestgated rgglst_ered _ of fish,
km/h ' zone,| m |volume of fish,ind. | ind./hectare
m water, ni
The Ob estuary
1 6.5 633 7 7218 49 475
2 6.5 633 7 7218 42 407
3 6.5 633 7 7218 51 495
4 6.5 633 7 7218 60 582
The Taz estuary
1 6.5 600 6 5819.2 37 381
2 6.5 600 6 5819.2 11 113
3 6.5 600 6 5819.2 17 175
4 6.5 600 6 5819.2 22 227
Note: Nel — before execution of the worke2 — through 6 h after the exe-
cution of work;Ne3 — through 12 h after the execution of wakk4 — through
24 z after the execution of work

From 6 till to 12 hours after execution of workswher of fishes
on sites is restored and in 12-24 hours comes neacentrol value.

Thus, the seismoprospecting work with the use odupmo-
sources as a signal is a frightening-off noisediactt the first six
hours after the influence, expressed in formatibnhe behavioural
reaction at fish of active leaving of the sitesmafrk and destruction of
their natural enviroment. From 12 to 24 hours,rthenber of fishes on
sites is restored.
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MORPHOLOGICAL CHARACTERISTICS OF FOUR-YEAR-OLD
STERLET REARED AT A CAGE FARM FOR ESTABLISHMENT OF A
BROODSTOCK

TernovenkaM. M.

Department of Aquaculture, Ukrainian National Unisi¢y of
Biological Resources and Nature Exploitation, Kigkraine

Sterlet is a very valuable sturgeon species incudethe Red
Data Book of Ukraine. Its fisheries stocks are otegressed condition
because of the modifications of its habitat, indaktand communal
water pollution, changes in hydrological conditiongacting natural
reproduction and the significant pressure fromdigds and poaching.

Preservation of the genetic diversity of sterled #ire restoration
of its abundance are priority tasks. It should beedin the first place
in the principal, major water systems, such asehafsDnieper, Dni-
ester, the Southern Bug and others, where it hag been a valuable
object of fishing.

One of the effective methods of preserving the gemkversity
of rare and endangered species, such as sterlbg establishment of
collection stocks for reproduction and market agitace.

In the near future, sterlet can be one of the mealistic and
readily available reared species in the Ukrainiaark@&t sturgeon
farming. Its broodstocks have already been estaaisn some fish
farms, such as Gornyy Tikich JSC, Odessarybkhoz a8« Don-
rybkombinat JSC.

The experiments were conducted at the cage faripdiie Vil-
lage Fish Farm JSC”, in order to establish a dterleodstock there.

Table - Morphological indices of four-year-old $&ér

Index Weight, g Body lengtl Height, cm| Girth, cm Condition
cm factor
min 645.0 43.0 5.5 17.5 0.66
max 1050.0 53.0 7.1 20.5 0.84
M+m | 826.6x24.34 47.6+0.5 6.37+0.08 19.18+(0.20.76+0.009
o 121.3 2.53 0.42 1.09 0.04
Cv 14.72 0.5 6.62 5.72 6.32

As seen in Table , four-year-old sterlet had anraye body
weight of 826.6+24.34 g at the end of the farmiegs®n, with an
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average body length of 47.6£0.5 cm, average bodyghheof
6.37£0.08 cm and a girth of 19.18+0.21 cm. The agercondition
factor was 0.76+0.009.

Sterlet rearing was done in floating cages wittaega of 12
each. The ctocking density was 25 ind./ffhe wintering occurred in
the same cages. The temperature and hydrochensigmhes of the
water body were controlled during the rearing kb sterlet.

Fish were fed according to the existing norms, dhantity of
feed was determined on the basis of the body weiglfish and the
water temperature. Feeding was done with the Albtpra 45/15 dry
granulated feed «Grower feed Sturgeon». The foot/esion ratio
for this feed was 1.2. Feeding sites were estaddish the cages.

Summarizing the results of the rearing experimenfaur-year
sterlet, we can say that the keeping conditionsesponded to exist-
ing norms. The weight and condition of all four-i@&d fish corre-
sponded to the norms for broodstock.

CONDITION OF THE FISH STOCKS OF THE YAMAL REGION
AND THEIR RATIONAL USE

Vylezhinsky A. V., Stepanov S. I., Yankova N. V.aMovsky A. K.
FGUP Gosrybcenter, Tyumen, Russia

The Yamal Region has an important fishery signifaza The
average annual catch in the Yamal Region makesdrd800 mt, in-
cluding whitefish — 835 mt or 64%. However, a ste@@nd to de-
creasing catch has been outlined in the recensyear

Nowadays, the stocks of C. muksun, C. nasus, ficlethys
nelma, A. baerii, in lesser degree — C. sardin@lacernuus, L. lota,
C. peled have decreased in traditional fishing gdaaf the Yamal ter-
ritory. In comparison with the 1980s, the quantitymany populations
has reduced twice or thrice. The causes of thisatemh were both
natural factors (low water-level in 2004-2006, 2G0& intense fish
depopulation in the Gulf of Ob in 2007) and alse kigh intensity of
the whitefish catch during their spawning migrasioispecially, the
significant catch fall of the C. muksun (from 200863mt to 77-35 mt)
and of the C. sardinella (from 500-635 mt to 18(). iBesides white-
fishes, the catch of the O. mordax has also sutpstiyn decreased
(from 100-155 mt to 50 mt). Such decrease is cabgeztonomic and
social reasons, but not by condition of the stafikkS. mordax.
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The majority of the catch quotas provided for themal Region
are not used. Thus, the official catch of the Gneas has made up
80%, catch of the L. lota — 63%, other species’ mmmly permissible
catch does not exceed 45% even with such valugleleies as S. leu-
cichthys nelma and C. muksun. On the whole, thegusf mastering
the catch quotas is low.

At present, stocks of the majority of fish spemesthe territory
of the Yamal Region were estimated as satisfacod/have real per-
spective of the catch increase. The potential vafuallowable catch
of the different fishes on the Yamal Region tersitts 3680 mt (ta-
ble).

Table — Potential quantity of food fish catch ie tiamal Region res-
ervoirs in 2009-2010, mt.

Species Potential catch, mt  Species Potential catch, mt
S. leucichthys 42 L. lota 705
nelma
C. muksun 68 E. lucius 138
C. peled 195 L. idus 91
C. sardinella 830 G. cernuus 583
C. nasus 133 A. brama 9
C. lavaretus 90 R. rutilus 25
C. autumnalis 130 P. fluviatilis 33
autumnalis
O. mordax 305 E. navaga 303
Total 3680

The achievement has been possible in view of nglwrg terri-

tories development in the Ob and the Baydaratskayaary, and also
large continental lake-river systems of the Yarlrahowadays condi-
tions, the essential increase of such fisiCaautumnalis autumnalis
O. mordax L. lota, E. navaga G. cernuus C. lavaretus pidschign
C. peledC. sardinellais possible.

The main factors constraining fish resources dereknt are
next:

- Remoteness of catch territories from places sl fieceiving
and sale.

- Weak material and technical base of fish catcl@ntgrprises
and lack of qualified personnel.

- Partial catch concealment and poaching.
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- Lack of proper fish resource protection.

- Shortage of storing and processing bases forntdisd.

- Drawbacks of quota distribution system.

- Lack of ichthyological investigations at manyeegirs.

Solution to these problems will allow not only taciease fish
catch but also to settle a definite row of socialtters. Existing in-
tense industrial development of the Yamal Regiostrbe built on the
principles of careful attitude to the nature anficefnt usage of its re-
sources.

EXPERIENCE OF THE PELED (COREGONUS PELED) GROWING
IN THE CONDITIONS OF POND FARMS OF WESTERN UKRAINE

A.A. Zakharenko
Institute of fisheries, Ukraine

Introduction of peled into Ukrainian fisheries baga 1954. As
a result of the experimental work, a broodstock wsisblished that
was exploited for a few years, but the work wapséal in connection
with changing the farm profile to rainbow trout nmeg. Eggs of peled
were acquired again in 1965, which were once meosvig into a
broodstock. But in connection with the active idotion of the Far-
Eastern complex of herbivorous fishes that weresic@mably more
productive from the economic and farming pointsvigiw, the work
with coregonid fishes gradually lost their actyalithe third attempt
in 1998 turned out to be unsuccessful, the reanggkflings could not
be saved because of different reasons.

In March 2008, eggs of lake peled were imported ldkraine
for the fourth time. Incubation and rearing of pefey was conducted
in the fish farms of the Volynian region.

The period of egg incubation lasted 29 days, wikighaled 106
degree-days. The average temperature of water &6, 3ts maxi-
mum value was registered in the middle of MarcBB) and the be-
ginning of April (9,0C). This was instrumental for a faster hatching
of embryos.

The hatched free embryos had an average weigh2aoh@ and a
length of 0.80 cm. The larvae switched to mixedlieg on the 5-6th
day, while fat drops were fully resorbed after ¥ days. The larvae
were fed with the “Futura” starter feed by “Allequa”, nauplii of ar-
temia and zooplankton from natural water bodies.
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Larval rearing was conducted in plastic trays wath area of
3.12 nf. The stocking density in the first stages of megfto the mo-
ment of transition to exogenous feed) was 50 0607, in the final
ones, 15 000 ind./The water exchange in the trays during rearing
was 5-6 I/min.

On the whole, the linear growth and weight incretanpeled
larvae were even, but somewhat slow. On the 20gtofleearing, they
were only in the third stage of development. At émel of May — be-
ginning of June, the larvae reached the 4th stddareal develop-
ment, when their body weight was 21.5 mg and tlegigth, 1.63 cm,
which was below the normative values for the larfraen their home
range.

In June, the peled fry was released into a pondnaaverage
weight of 21.5 mg and length of 2.0 cm. The weigltrement and
linear growth parameters were characterized bydhawing dynam-
ics in the period of rearing that lasted 148 dayshe summer months
of rearing (from 06.13 to 09.02), the weight of ingreased to 18.1 g,
its average value in September was 18.3 g, and thegaily incre-
ment was equal to 0.2 g. In the next months (09.024.07), the ac-
cumulation of weight took place more intensivelythe average
weight of the fingerlings was 36.1 g. The high rategrowth in the
autumn months was realized due to the high valliezooplankton
biomass. A corresponding increase of linear gromals observed. At
the final weight of 36.1 g, the length was 14.02 cm

The research of the food spectrum of peled fry slibthat there
were organisms of three systematic groups — Radat@adocera,
Copepoda — in the gut content. The representativ€opepoda were
dominant — 79.31-94.32%. The share of Rotatoria %&8-7.87%.
The most unstable values were observed among Heatod.12-
13.79%. The gut content of fingerlings containgoresentatives of 5
systematic groups. Daphnia and Bosmina speciesatedv(57%),
Cyclops sp. were on the 2nd place (18%). Rotatwaee represented
by Asplanchna sp. — 6 %. The zoobenthos was rempexsdy Oli-
gochaeta worms (Stylaria lacustris) and springf{liecoptera) — 6.0
and 13.0%, respectively.

The results of the work on egg incubation and &gring of pe-
led in the farms of the Volynian region prove tlosgibility of its cul-
tivation in the fish farms of Ukraine.
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