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Jlannas pabota BKIIIOYaeT U3ydeHHe TpeX TPOPHUECKUX YPOBHEH IPYAOBBIX 9KOCHCTEM —
¢uTo-, 3001€HO3a U PHIOONPOTYKTUBHOCTH B CBSI3U € PA3IMYHLIMMU CPOKAMHU HX
9KCILTyaTalllH, a TAKXKE pe3ylIbTaThl HHTPOAYKIMY B HUX faduuu (Daphnia magna Straus).
[TokazaHo cHUKEHHE KOTMYECTBEHHBIX XaPaKTEPUCTHUK Pa3BUTHS (PHTO-, 300IIAHKTOHA U
pHIOONIPOYKTUBHOCTH € YBEIMYEHUEM CPOKOB SKCIUTyaTanuu. OTMEYeHBl pasinuus B
Pa3sBUTHH MOMYIALMH HHTPOAYLUUPOBAaHHON D. magna 1o CTeNEHU M JIUTEILHOCTH
JOMHMHHPOBAHHUS B IIPyJaxX pasHBIX CPOKOB 3KCIUTyarauuu. JlaHel pexomengaiuu 6omee
HOJIHOM YTUIN3alM¥ KOPMOBBEIX PECYPCOB M3Y4aeMBIX NPYIOB C IEIbIO YBETHYECHUSA MX
pHIOOIPO YK TUBHOCTH.

BBEJIEHUE

buonoruueckas npoAyKTHBHOCTh — OCHOBHAsI XapaKTePUCTHKA PbIOOXO3AMCTBEHHBIX
BOJIOEMOB, CKJIaJ(bIBAIOLIAsCsA U3 €CTECTBEHHONH KOPMOBOH 0a3bl U prIOONPOAYKTHBHOCTH.
IIpoGneMbl NMOBBIIEHUS €CTECTBEHHON KOPMOBOM 0a3bl MPYHAOB SABISIOTCA KapAMHAJILHBIMH B
NpPYIOBOM pPBIOOBOJICTBE.

H3yyenue BIusHHUA BCeX ClIOCOOOB HHTEHCH(DUKAIIUY KOPMOBO# 0a3bl MPY/IOB, HE TEPAIOT
CBOEH aKTYallbHOCTH B HAacToslee BpeMs, MOCKOJIbKY NPYAOBBIE 3KOCHCTEMBI — 3TO
9BOJIIOIHOHUPYIOIIHME, BHYTPEHHE OPraHM30BAHHBIE CUCTEMBI, TpeOylole UHAUBUAYAIBHOTO
U3YYEeHUs U IOJX0/a B MIOCTOSAHHO MEHSIOIHUXCS SKOJIOTHYECKUX YCIOBHSX.

Kak mokaseiBaet IpaKTHKa, IpHu HHTQHCH(I]I/IKEIHHI/I KOPMHOCTH IIPYAOB HE BCErga YCHIIHA
HMCIOT aJICKBATHBIC PE3YJIbTAThl, TAK KaK HE YYUTBIBAIOTCA HEKOTOPBIC NTapaMeTphbl, OJJTHUM U3 HHX
ABJIACTCA INMPOJOJDKUTEIIEHOCTE 3KCILTyaTallikd BOJOEMOB.

Hccnenosanusamu MHOTHX ydeHBIX (AnumoB, 1999; Ioasoposa, 2001; Illecrepun u ap.,
1979, 3emnsnnnuna, 1990; Ilesnosa, 1996, 2000), nokasaHo, YTo MpU ATUTENHHOU YKCILTYyaTALMH
BPEMEHHBIX MEJIKOBOIHBIX 3KOCUCTEM, B HUX IIPOUCXOAMT IIOCTEIIEHHOE HAKOTLIIEHHE OPraHHYeCKIX
COEJIMHEHUH B JOHHBIX OTI0XKEHHAX, YTO IIPUBOAUT K HeoOpaTUMBIM mporieccaM jerpajanuu. Ha
OKHMCJIEHHE OPraHMYeCKUX BEIIECTB PACXOJyeTcs 3HAYUTENBHOE KOJMYECTBO KHUCIOPOJa, YTO
o0ycnosauBaeT ero aeduuut. Hapyiierue paBHOBECHOTO COCTOSHHUS MEXKLY IIPOLIECCAMH CUHTE3a
M pacriajia OpraHu4e€CKMX BEIIECTB, IPOABIIAETCS B IPYAOYTOMJIEHHH: MEHSETCS CTPYKTYpa M0YB,
MOSABIIAKOTCS CEPOBOJOPOAHBIE 30HbI, YBEIMYMBAETCS 3apacTAEMOCTh MSTKOW U JKECTKOMN
PACTUTENBLHOCTBIO U, KaK CIIECTBUE — CHUIKAETCS KOPMHOCTD IPYIOB U PHIOOIIPOIYKTHBHOCTE,
NoSABAAIOTCA 00J€3HU PBIO.

Bonpoc uaTpoaykiuu nqagHUU B pelOOBOHBIE MPYABI, KaK CI10cO0a MOBBIIEHUA UX
KOPMHOCTH 00CyXJaajics B nuTepaType goctatouyHo mupoko (borarosa, 2002; 3aiines,
Kucenesa, 1984; Xenros, Kontomenko, 1987; Xmenes, T'onyGes, 1984), Ho ocBemeHus
BJIMSIHMS CPOKOB SKCILIyaTallMH INPYAOB HAa MHTPOAYLHPYEMBIX 300IIAHKTEPOB HAMH B
AUTEepaType BCTPEUEHBI He ObLIO.
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BUOJIOTHUYECKASA IMTPOAYKTHUBHOCTDL BPEMEHHBIX PRIBOBOJAHLIX TTPYOB

3ajnayell BBINMOJHEHHBIX UCCIENOBAHUN SABJISAIOCH M3yueHUE OMONOru4ecKoi
MPOAYKTHUBHOCTH OTJAEIbHBIX 3BEHLEB DKOCHCTEMBI BPEMEHHHEIX BogoeMoB IOxHOro
¢GenepalbHOTO OKpPYra B 3aBUCHMOCTH OT JUIMTEIBHOCTH MX JKCIUIyaTallid B Ka4ye€CTBE
PBIGOBOTHBIX MPY/IOB, a TAKXKE BIUSHUE MOCIIEAHAX Ha HHTPOAYLIUPYEMYIO IOMNyAluio D. magna.

MATEPHUAJI U METOJIMKA
HccnenoBanus IPOBOAMIKNCE B IBYX BEIPOCTHBIX IPYAaX OJHOTO U3 PIOOBOAHBIX X035 CTB
Hmwxnero ona.
B Tabnuue 1 mpeacraBiieHa XapakTepUCTHKaA BOJOEMOB, CPOKM MX DKCIUIyaTalliu B
PHIGOXO3SHCTBEHHBIX LEJISX, JAHHbIE 110 3apBIOICHUIO ¥ HHTeHCU(PUKAIIMOHHBIE MEPOIIPUATHS.

Tabauua 1. XapaKTepncTnKa BONOEMOB, MJIOTHOCTH MOCaJdKH JTHYHHOK pb[6 H HHTEHCHCI)HK&LLHOHHI:IE

MEPOTIPHATHSL.
Table 1. Characteristics of the water bodies, stock density of fish larvae and intensification measures.

IToxazarenu [Tpyne!
I 11
Ilnowans, ra 1.2 22.5
CpoOK 3KCIyaTaluHH, rofibl 2 >30
TInOTHOCTE MOCAAKH, THIC.ILUT./Ta +120,0 +23,6
rUOpHAHBIH TOJICTONOOHK +100,0 +13,3
Oenblii aMmyp +20,0 +2.,7
Kapn (NoApOLIEHHBIH) - +7.6
CpoKH BbIpalIMBaHHA, CYTKH 149 148
BBIKOC pacTUTENBHOCTH + +
Hutpoaykuus D. magna, Krita 1,2 0,9
BHecenue HaBo3a, T/ra 0,8 0,8
BHeceHHe KOPMOBBIX APOAGKEH, - 8.9
Kr/ra

B npyne 1 ucnone3oBanace 0osee BbHICOKAs IUIOTHOCTH MOCAJKH C YYETOM CpoKa
SKCILTyaTalyH.

I'mapobuosiornueckre aHaNU3bl OCYHIECTBISJIMNCE corilacHo «MeToauke U3ydeHHus
O61oreoLeH030B BHYTpeHHUX BogoeMoB» (1975) u CrnpaBouHHKa HAyYHO-TEXHHUYECKON M
METOIMYECKO# ToKyMeHTalMu 110 akBakynbType (2001). [IpoBeneHo cpaBHEeHHE BUIIOBOTO COCTaBa,
KOJIMYECTBEHHbIE XapAKTEPUCTUKH Pa3BUTHS THIPOOUOHTOB, CTPYKTYPbI IOITYIISLUK JapHIH. AHAIN3
pbI® B pasHble EPUOBI pa3BUTHSA BINoNHEH 1o Metoauke M.®. TIpasuna (1966).

PE3VJIbTATBI 1 OBCY XKJIEHHUE

Dumoyenos
Anbroguopa I npyna npeacrasnena 40 TakcOHaMH PaHI'OM HIKE pojia, IPHHAIEKAIUX K

MATH TUIIAM BOJOPOCIEH: 3eJleHbIM — 16, Xpu30(pUTOBBIM — 14, CHe3eNeHbIM — 4, 3BITICHOBBIM — 5,
nuHOGUTOBBEIM — 1. Hanbonee MHOrOYHCIIEHHOM I'PYIINON ABIISUIACH 3€TIEHBIE.

CpeHece30HHas YUCIEHHOCTh cocTaBuna 9,6 muH. ki./1 (ot 2,6 1o 24,2), 6uomacca
7,8 v/M? (ot 1,1 g0 16,0) (tabn. 2).

JlomunupoBaiu B 6noMacce (GUTOMIAHKTOHA B MEPBbIi Mecsll BhIpall{UBaHUS MOJIOIN
(¥10HB) CHHE3eJIeHble W JUaTOMOBBIE Bojopocnu (poasl Microcystis, Nitzchia), BO BTOpO#
(uronp) — npeacraButTenu auaromei (pomsl Navicula, Nitzchia, Synedra, Tabellaria), a
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CyOjOMMHUpPOBaIH — 3eleHble. B TpeTnit mecsi (aBrycr) npeobJagany 3eneHbie (pojbl
Crucigenia, Chlorella, Chlamidomonas) n nupoduTOBEIE, ABJISIONMECT HANO0JIEE TUTATEIBHEIM
KOPMOM JIJIsl paCTUTENLHOSIHBIX PBIO. B mepBoii aexane ceHTsOps mpeobiia aroiuM KOMILIEKCOM
BOJOPOCIIEH CTall IMaTOMOBO-3BIIIEHOBBIN (poabl Nitzschia, Navicula, Tabellaria, Euglena,
Trachelomonas), Bo BTOpOil NonoBUHE CEHTAOPS, OKTAOpPE — KOMILIEKC 3eleHbIX (POibl
Monoraphidium, Dictiosphaerium, Crucigenia, Scenedesmus, Tetraedron, Chlamidomonas).

Tabauna 2. CpapHuTENbHAS XapaKTEPUCTHKA Pa3BUTHS QHUTONIAHKTOHA B Mpy/ax.
Table 2. Comparative characteristics of phytoplankton development in poinds.

INokazarenu IIpynpl
| 11
Yucno BuaoB 40 28
IMpeobnanatonias no BUAAM rpyrmna 3enensle (16 BHIOB) 3enensie (15 BumoB)
CpenHece30HHAA YHUCIEHHOCTh, MJIH KJ1./1T 9.6 74
CpennecezoHHas 6uomacca, r/m° 7.8 22
IIpeobnapatomuii kommniaekc B GHomacce JHaTOMOBO-3€/IEHBI I CHHe3e/IeHO-3e/eHbl H

Ilo cpennece30HHBIM MOKa3aTeNsM pa3BuTHA (GUTOILIAHKTOHA B I Bojoeme mpeobnaja
JIMaTOMOBO-3€JIEHBIM KOMIUIEKC ¢ CyMMapHOH 9iCIeHHOCThIO 5,01 MIH. Ki1./J1, Gromaccoii 4,2 r/we,

B ansrodmaope II Bogoema BcTpetunocs Ha 30% wmenbine, uem B I mpyne BUIOB u
Pa3sHOBM/IHOCTEH MHUKPOBOJAOPOCIIEH, 8 UMEHHO 28 paHIOM U3 YETBIPEX TUIIOB: CUHE3EJIEHBIX — 4,
XpU30(UTOBBIX — 6, SBIIIEHOBBIX — 3, 3€NeHBIX — 15,

IIpeoOnanaomumMu BUAaMU OBIIM TNpeACTaBUTENH poaoB Monoraphidium,
Coelosphaerium, Scenedesmus, Chlamidomonas, Carteria, Euglena, Trachelomonas.

CpenHece30HHBIE 3HAYEHHUS YHUCIEHHOCTH MHKPOBOJOPOCIEN COCTaBUIHU
7,4 man. ki./n (ot 1,3 no 17,0), 6uomaccer — 2,2 /v (ot 0,4 10 5,2) (tabi. 2).

OcHoBy GuoMacchl anbro(Iopsl IepBOro MecsIa BEIpaliMBaHus pPhi6 (MIOHB) COCTABIISIHN
3€JIEHbIE MUKPOBOOPOCIN (MEJIKOKIETOUHBIE BOJILBOKCOBBIE pojoB Chlamidomonas, Carteria).
B MI0j1€ MHTEHCMBHO pa3BUBAIMCh AUATOMOBBIE U XJIOPOKOOKOBBIE, 3aTE€M MPOHM3O0IIJI0 CHUKEHUE
B PasBUTHH albroQIopel 3a cyYeT BhIEJaHHs 300IUTAHKTOHOM (puc. 1). B aBrycre u centsabpe
BEAYLIYIO polib B OMoMacce (UTOINIAHKTOHA 3aHUMaNH 3eiensle (poast Coelosphaerium,
Microcystis pulverea, Monoraphidium, Scenedesmus, Didymocystis). B oktsafpe 3enensie
MePENUId B KaTeropuro cyonoMuHanToB, a 46% O6uoMacchl COCTaBMIIM SBITICHOBBIE (OBl Eu-
glena, Trachelomonas).

B ¢utonenose Il npyna npeobiaanan 3elneHo-CHHE3EIEHbINA KOMILIEKC.
B tabnune 2 nmpuBejeHa cpaBHUTENbHAs XapaKTepUCTHKA HEKOTOPHIX IOKazareleii
(HUTONITAHKTOHA MCCIIEIOBAHHBIX MPY/IOB.

Kak BugHO M3 Tabnuiel, ¢ yBelIUYeHHEM JJIUTEIBHOCTH JKCIUIyaTallud MPYJAOB B
¢uTONIAaHKTOHE HaOIIOIAeTCsl YMEHBIIIEHHE BHIOBOTO pa3HOO0pa3us, CHUKEHHE KOJIMUECTBEHHbBIX
XapaKTePUCTUK Pa3BUTUSA (PUTOLIEHO3a, H3MEHEHHE JOMHHUPYIOIIEro KOMILIEKCa BOAOPOCIIEi Ha
MeHee O1aronpusATHBIH B KOPMOBOM OTHOLIIEHHH, 2 UMEHHO JIMaTOMOBO-3el1eHbli (I) Ha cuHeseneHo-
seneHbii (11).
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Puc. 1. JlunamMnka 6uoMacchl (pUTONIAHKTOHA NPYIOB ¢ Pa3HBIMH CPOKAMH 3KCIITyaTalHu.
Fig. 1. Dynamics of phytoplankton biomass in ponds with different terms of operation.

3ooyenos
B nnankrone I Bojoema otmedeHo 24 Buja 6ecrio3BOHOYHBIX, IPUHAIEKAIIUX K UeThIpEM
rpymnam: Rotatoria — 7, Copepoda — 3, Cladocera — 7, HaCEKOMBIM M UX JTHYHHKAM — 7.

[TokazaTenn dYHCIEHHOCTH W OMoMacchl XapaktepusyioT [ Bogoem Kak
BBICOKOIIPOYKTHBHBIN (CpefHue 3a ce30H — 1,1 MuH. 9k3./M, 92,2 r/m*). [Ipu BceneHUH THYHHOK
PaCTUTENILHOSTHBIX PBIO (B MIOHE) OTMEYEHO JOCTATOYHOE KOJMYECTBO KOJIOBPATOK OHOMAaccoii
0,54 r/M* 1 Komeno;| IOBUHUIIBHBIX cTajuii 2,98 r/m>.

WuTpoxyKius JaHUM OCYILECTBIIANACH TIPH 3aJIMTUH TIpyAa. B vioHe U 11IepBoii 0JI0BUHE
U0/ HaOJII0aI0Ch MTOCTENIEHHOE HapacTaHue ee YuclIeHHOoCTH U 6uomaccel. [Tpoucxoauno
HHTEHCHBHOE pPa3BUTHE KYIbTYPHI, ONpeJelseMoe N0 HAIMYHIO IapTEeHOreHETHYECKOTo
pasmHokenus. Ha 1 camky npuxoaunocs 28-32 sun. Monoas B 2-2,5 pasa npeobnanana Haj
mosioBo3penbiMu 0cobsiMu. CaMKH J1ajli HECKOJIBKO IapTeHONeHEeTHYEeCKUX IOKOJIEHHUH, 3a
yeTplpe HeleM NpH TeMmieparype Boabl 21-25 °C miIoTHOCTh MONYIALMH WHTPOAYLEHTA
Bo3pocia oT 1,3 Teic. 3k3./M> 10 1,65 muH. 3k3./M° (91% ot o0wueit uncnensoct). Bo Bpems
MaKCHMyMa B Y4acTKax co c¢Jaboil MPOTOYHOCTEIO OTMEUEHBI CKOIIJIEHUS payka MJIOTHOCTHIO
6,1 MmaH. 5k3./M>, 6uoMaccoii 2,0 kr/M?, 4To cornacyercs ¢ paboramu 3.U. [lImakoBoii (1984).
ITo BceMy BOJOEMY B 3TOT )K€ NEPHOJ] BEIMYUHBI 00UIedl YMCIEHHOCTH U OMOMAcCHI
300MIaHKTOHA cocTaBuin 1,8 miH. 9k3./M> 1 308,2 r/M?, cootBercTBenHo. [lons D. magna B
obmieit 6momacce 3oomnankroHa — 91,1%, HecMOTps Ha CUIBHBIN Ipecc NOTpeduTene
(1M4MHOK ToJIcTONOOUKA M Oenoro amypa) (puc. 2). BepostHo, paniuoHanbHOE €€ U3bATHE (HE
6onee 50% oT oOmIero KOJMYECTBA MOMYISALMK) U OlaronpusTHbIE KOPMOBBIE YCIOBHA,
o0ycnoBuiu OypHslii poct nonynauuu (Kapnenko u ap., 2004).

IMocnenoBaBmuii cnaj B pa3BUTUM xadHuM (B HIONE), MO-BUIUMOMY, CBA3aH C
€CTeCTBEHHOM YOBUIBIO MOMYIIALUH, CHIDKEHHEM KOINYECTBA (PUTONJIAHKTOHA U, B OTIPEEIICHHON
CTEIEeHH, TIOBBIIIEHNEM TEMIIEPATyPhl BOBI 32 IIPE/IeJIbl ONTUMAIBHBIX IS Pa3BUTHS IIOMYIIALUU
3HayeHui — cBbime 29 °C. KonmuecTBOo A1l Y CAMOK YMEHBUINIIOCH, B MACCE MOSBUJIUCH CaAMIIbI
1 >puUnnuanbHble CaMKH, 001[ast YUCIEHHOCTh 300IIIIaHKTEPOB PE3KO CHU3HIIACH.

C aBrycra /10 KOHI[a BEr€TallMOHHOIO CE30HA B 300LI€HO3€ Pa3BUBAMCh HCKIIOYUTEIBHO
abOpHUreHHbIe BUMIBI; B aBrycTe B YHCICHHOCTH JOMHHHMPOBAIN BETBUCTOYChlE — 42% (poabl
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Daphnia, Scapholeberis), buomaccoit 14,5 r/m*. B Teuenue ceHTOps ¥ OKTAOps 1IpU Bexymiei
POJIH 3TOM rpymmbl pauykoB o01as OuoMacca 300MIaHKTOHA cocTaBisgna 7,61 u 5,61 r/v’.
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Puc. 2. llpouentnoe conepxanue Daphnia magna B Gmomacce 3oonnankroHa I npyna.
Fig. 2. Percentage of Daphnia magna in the zooplankton biomass of pond I.

CpenHece30HHBIE ITOKa3aTeM pa3BUTHSA 30011eH03a cocTaBuui 1 100 ThIC. 3K3./M% 1 92,2 1/M°.

3oouenos II Bogoema npejcraBieH tak xxe 24 Bujgamu: Rotatoria — 6, Cladocera —
10, Copepoda — 3, TMYMHOK KOMapoOB — 1, THYHHOK APYTUX HACEKOMBIX — 3, mpounx — 2. [To
CpaBHEHHIO C | MpyaoM KONIMYECTBO BUIOB BETBHUCTOYCHIX PAaYyKOB YBEJIHYHIIOCH 3da CUET
MOSBIEHUS 3apOCIEBBIX HOPM.

IIpyn mno cpenHece30HHBIM TOKa3aTelsM pa3BUTHsA 300MJaHKTOHA 110
onenke 3.M. IlImakoso# ¢ coaBropamu (2001) HaxoJuTCs HAa rpaHHUIE MEXAY HU3KO- U
cpeaHenpoAyKTHBHBIM (5,1 r/Mm?).

Pasputue untponyuuposannoi D. magna Bo Il npyne, B cpaBHenuu c I, mpejcrasieHo
ABYMs IIUKaMH, HO ¢ 00Jiee HU3KMMH KOJTHYECTBEHHBIMH XapakTepucTukamu (Tabin. 3, puc. 3).

Tabauua 3. CpaBHuTeNbHAS XapaKTEPHCTHKA PA3BHTHS 300ITAHKTOHA.
Table 3. Comparative characteristics of zooplankton development.

ITokaszarenu [Ipyast
I I
Yucio BUIOB 24 24
INpeobnanatomas rpymnma no BUaam BETBUCTOYCble Pa4KH BETBHCTOYChIE PaukH
CpefiHece30HHas YUCIEHHOCTD, ThIC.3K3./11 1100 80,6
CpennecezoHHas Guomacca, /M’ 92,2 5.1
IMpeobnapatomas B 6MoMacce rpynmna BETBUCTOYCBIE PAYKH BETBUCTOYChIE PAuKH

B urone Habnronanock mocTeneHHoOe pa3BUTHE NOMYNIAIHK, OMOMacca ee cocTaBuila
6,35 r/M’ unu 82,5% o6meit. COOTHOMIEHHE KOMUYECTBA MOJIOAN K MaPTEHOreHEeTUYEeCKUM
caMKaM M camIiaM Ob110 Kak 1:1:1, 9TO TOBOPHUT O HEJOCTATOYHO BIArOMPHUATHBIX YCIOBUAX €€
pa3sBUTHSA (B pe3ylbTaTe HaAKOIUIEHHS OPraHUYeCKUX OTIOKEHUU YMEHbIIUIach rnybuHa B
npyae — 50-70 cMm, yBelIn4MIach 3apacTaeMOCTh XECTKONH M MATKOH PacTHTENBHOCTHIO).
Kpome D. magna BcTpedanuch HECKOIBLKO BUIOB KOJIOBPATOK, YHCIEHHOCTHIO 28,4 MJIH. 3K3./M?,
6uomaccoit 0,12 r/M* ¥ He3HAUUTENHHO KOMENOJbl. B HI0Je M aBrycTe XapaKTepHbie
300IIJIAaHKTEPBl JAAHHOTO BOJOEMa JOCTHINIM MAaKCHMajbHOIO Pa3sBUTHS, KJIaJoLepbl (pObl
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Moina, Diaphanosoma, Bosmina) cocrtaBasnu no O6uomacce 65%. Ilonmynsuuns
D. magna B 310 BpeMsl COCTOsTa M3 CAMOK M MOJIOJM B HEOONbIIMX KOJIMYECTBaX, OnoMaccoi
0,15-0,25 r/m’.
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Puc. 3. IpouentHoe comepxkanue Daphnia magna B 6Guomacce 3oomnankrona II npyna.
Fig. 3. Percentage of Daphnia magna in the zooplankton biomass of pond II.

B centsa6pe u okts6pe Bo Il npyzne Habmonanacs noBToOpHast BCHbIILIKa NOMysauu D. magna
10 2 /M’ (53,7-64,6% ot obuei).

Ha pucyHnke 4 npeacrasieHa JUHaMHKa OHOMAcChl 300IIJIaHKTOHA UCCIIEAYEMBIX IIPYIOB.
W3 Hero BHIHO, YTO, HECMOTPS Ha BBICOKYIO IUTOTHOCTH MOCAJKU PHIO, SABIAIOMIMXCS OCHOBHBIM
norpebuTeeM 300MIAHKTEPOB, YETKO MPOCIIEKHBACTCS MPEHMYIECTBO Pa3BUTHA 300LeH03a |
Tpy/a ¢ KOPOTKUM CPOKOM 3KCILTyaTalluu.

Buomacca,
r/ky6.m
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CEeHT
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Puc. 4. JlunaMnka 61MoMacchl 300MJ1aHKTOHA HCCELYEMbIX NPYIOB.
Fig. 4. Dynamics of zooplankton biomass of ponds under study.

CpaBHMTEIBHBIN aHANM3 pocTa pacTUTENbHOAAHBIX peiO B I m II mpynax mokasan Ha
pUCYHKax 5 u 6.

IlepByto TOJOBMHY CE€30Ha MOJIOJb TOJCTOJNOOMKa | mpyna B HaKOIJIEHMH Macchl Tela
onepexaia Monoab u3 Il mpyna npu xosdduienTe ymuTaHHOCTH B T€YEHHUE BCETro ce3oHa 2,2
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npotus 1,9, yro ceugeTenbeTByeT o Oonbmed kopmHocT I Bomoema. Tak, B ombiTe B HepHo
MHTEHCHUBHOIO pa3sBUTHUS NONYIAUUU D. magna B KOHIE HIOHS Macca TOJCTOJI00HKA Oblia BBILIE
Oosee ueM B 1Ba pasa, 4eM B KOHTpoie (4,5 u 2,2 1, COOTBETCTBEHHO); B KOHIIE HIONs — B 1,4 pasa
(11,4 u 8 r cOOTBETCTBEHHO). YMEHBIIICHHE IPUPOCTA TONCTONOOMKA B | BOIOEME K KOHILY CE30Ha
110 CPABHEHMIO C KOHTPOJIEM, BEPOATHO, 00YCIIOBIEHO BBICOKOM IIOTHOCTBIO TIOCAJKH PHIO.
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Puc. 5. Macca (r) monoau toncronobuka (rubpum 6emoro ¢ necTpuiM).
Fig. 5. Weight (g)of young bighead silver carp (white x motley hybrid).
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Puc. 6. Macca (r) monoau Genoro amypa.
Fig. 6. Weight (g)of young grass carp.

B oboux npynax poct (r) monoau Genoro amypa B NepBO#l IIOJIOBUHE CE€30HA OKa3alics
O1mm3kuM (pHc. 6); B aBrycTe-oKTs0pe 3HaUUTEIbHOE ONepekeH e ero pocta B I BogoeMe MOXKHO
OTHECTH 3a CYET NOTPEOICHUS MATKOH BOIHON PACTUTENBHOCTH, HAJIMYUE KOTOPOU B MPUOPEKHO#
30HEe OBIIO JOCTATOYHBIM.

Pvibonpooykmuernocmo
Pr160BOIHBIE pe3yIbTaThl HCCIIEYEMBIX NIPYIOB MPEACTABIEHBI B Tabnuie 4.

Kak BuHo u3 Tabnuibl ecTecTBEHHAs phIOOMPONYKTHBHOCTD I BOJJ0eMa MpeBhIIaeT
takoBylo II B 3,7 pa3a, B TOM uuclie ¥ 3a CYET HHTEHCHUBHOI'O PAa3BUTHS IOMYJIAIUH
UHTPOAYIIMPOBAHHOU D. magna B OTBETCTBEHHBIH IEPUOJI Pa3BUTHS BIPAIMBAEMBIX PbIO,
obmas peiOonpoaykKTUBHOCTH — B 1,4 pa3a, HaBecka Oenoro amypa — B 3,4 pasza. Huskas
IUIOTHOCTH NMOCAJAKHU B IJIUTENBHO 3KCIIyaTUPYEMOM NpYAe [O3BOJSET TOJCTONOOUKY, IpH
CaMbIX HU3KHX IIOKa3aTeadaX pa3BUTHS PUTO- U 300MIaHKTOHA, UMETh HABECKY HeCKOJIbKO
BbIlIe HOpMaTUBHOH (34 1, HopMmaTuB — 30 1).

PpibonpoaykTuBHOCTE 10 Kapmy Bo II mpyame cocraBuia 5,8 m/ra u npesbicuia
€CTECTBEHHYIO 110 OEJIOMY aMypy M MEeCTpOMY TOJICTOI00UKY B 1,6 pasa. I110oTHOCTS nocagku
Kapna B 7,6 TeIC. IIT./ra oOecrnedyunyia Ha BBIXOJI€ HABECKY BBIIIE HOPMATHBHOM — 57 I, 4TO
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npearnonaraert, IpH JlaTbHEe X HCCIICIOBAHUAX, OIIPEOCIICHHUC 0oJee ONTHMAaJIbHBIX IUIOTHOCTEMH
INOoCaaKH ero s JaHHOIo BOJOEMaA.

Ta6aunua 4. PeiOoBoaHBIE pPE3YNIBTATHI,
Table 4. Results of fish-breeding measures.

[Tokazatenu Ipyaml
I 11

IT1oTHOCTE nocanaku o01ias, TEIC.3K3./Ta 120,0 23,6
WuauMBuayansHas Macca CeroeTkoB, It

Kapn - 57

ToJACTONOOHK (rubpua) 25 34

fenslil aMyp 183 54
Pri6onpoayKTHBHOCTL 00Llas, 1/ra 13,13 9,39
PrI60NPOAYKTHBHOCTb €CTECTBEHHA, 1/Ta 13,13 3,59

Kapr - 5.8

TOJNICTONOOHK (rubpua) 8,83 2:27

Oenelit aMyp 4,3 1,32

[NonydeHnas cpequss Macca Toiactonobuka B I npyzne — 25 r npeanonaraer CHUXEHHUE €ro
MNJOTHOCTH MOCAAKH JUIS JOCTHKEHHUS HOPMAaTHUBHOW HaBeCkH. B CBsA3M ¢ BBICOKOH U
HeBOCTpeOOBaHHOM OHOMAcCcOH 300IIIIAHKTOHA BO3MOXKHO 00JIee paljioOHaNbHOE €€ UCII0/Ib30BaHUE
IyTeM BCeJIeHHs IEeCTPOro TOJICTOJNIOOMKA MM JPYroro 300IUIaHKTo(ara; MoBbIIEHHE OOLIei
PHIOOTIPOIYKTUBHOCTH BCEJIEHHEM JIMUMHOK Kapla IUNIOTHOCTBIO, ONPEJC/ICHHON B JabHEHIINX
MCCIIEIOBAHUSAX.

Jlst ioBeIteHust pogyKTUBHOCTH [l Iipyzia ¢ AU TeTbHBIM CPOKOM SKCILTyaTalii HeoOX01uMo
IpUMEHEeHHIEe KOMIUIEKCa Mep — JIETOBaHUE (WJIN U3bATHE JOHHBIX OTIIOKEHHIH ), YHHYTOXKEHHE XKECTKOH
BBICIIIEN PACTUTEILHOCTH, IPUMEHEHNE MIHEPAIbHBIX X OPraHMYECKUX YIOOPEHHH ¥ ONITHMAJIBHOIO
COOTHOIIIEHHS BCENSIEMBIX PBIO.

BBIBO/IbI

1. B crenenu pa3BuTHs (UTOIIAHKTOHA C YBEIMYEHUEM JIUTENBbHOCTU IKCIULyaTallUuu
Hab/IIoaeTCsa YMEHbIIIEHUE BUAOBOTO Pa3HOOOPa3ns, KOJMYECTBEHHBIX XapaKTepUCTUK; U3MEHEHHE
CTPYKTYpBI — HOMUHHUPYIOMHMHA KOMILIEKC BOAOPOCIEH MeHsAeTcs Ha MeHee OnaronpusTHBINA
(3e1€H0-IHaTOMOBBIH Ha CHHE3EJIEHO-3€JIeHbIii) B KOPMOBOM OTHOLIEHHUHU, OJHAKO
MOCJIEIOBATENBLHOCT CMEHBI BHJIOB, TO €CTh CYKIIECCHOHHBIE MPOIECCH B (PUTOIJIAHKTOHE
OCTaIOTCSl HEM3MEHHBIMH.

2. B 30011eHO3€ NIPYI0B C pa3HBIMH CPOKaMH 3KCILTyaTalluy [peodiagaromniei rpymnmoun mo
fuomMacce ¥ BHIOBOMY pa3HOOOpPa3HIO OCTAIOTCS BETBUCTOYChIE pauykH, HO BUAOBas CTPYKTypa
U3MEHSETCS — MOSABIISAIOTCS 3apocieBble (opMbl. Pa3BuTHE HHTPOIYLIHPOBAHHBIX 300I1JIAaHKTEPOB
UMeeT OTJIMYMS: B Ipyae I — OIUH SAPKO BBIPAXKEHHBIN U IPONOJDKUTENbHBINA UK D). magna, ¢
BEICOKMMH KOJIMYECTBEHHBIMM MoOKa3artensMu, Bo Il mpyae — nBa nmuka, HO ¢ HU3KUMHU
KOJIMYE€CTBEHHBIMU XapaKTEPUCTUKAMH.

3. EcrectBenHas puibonpoaykTHBHOCTS I npyna npesocxoaut B 3,7 pasa II, sHecmoTpst Ha
BBICOKHE IJIOTHOCTH IOCAAKH PHIO M HAXOMUTCS B 00paTHOM 3aBUCUMOCTH OT CPOKOB IKCILTyaTal[|H.
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BIOLOGICAL PRODUCTIVITY OF NONDURABLE FISHERY PONDS

© 2008 y. G.V. Golovko
Research Institute of the Azov Sea Fishery Problems, Rostov-on-Don
The paper presented considers three trophic levels of pond ecosystems, in particular, phytoplankton
and zooplankton; we also discuss fish productivity in connection with different periods of pond
exploitation and the results of introduction of daphnia into these ecosystems. Quantitative
parameters of phyto- and zooplankton development and the fish productivity are shown to
decrease. The population of the Dapnnia magna Straus introduced develops differently depending
on the rate and duration of its predominance in ponds. Recommendations are given for more
complete utilization of food resources in the ponds under study with the aim to increase their fish
productivity.

BOTIPOCHI PBIBOJIOBCTBA Tom 9 Ne4(36) 2008 763



	01
	02
	03
	04
	05
	06
	07
	08
	09
	10

