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STATE OF NATURAL FEEDING BASE OF FISH-BREEDING PONDS
BY BREEDING OF FINGERLINGSOF THE PIKEPERCH

Abstract. Thepurpose of this work was a determination of the level and the dynamic ofdevelopment the
phytoplankton and zooplanktonin experimental ponds which were used for breeding the fingerlingsof pikeperch in
polyculture with common carp and plant-eating carps. An importance of studying the level and the dynamic of
development the phytoplankton and zooplankton in ponds which were used for breeding the fingerlingsof pikeperch
in polyculture with common carp and plant-cating carps is substantiated. The methods of studying the level and the
dynamic ofdevelopment the phytoplankton and zooplanktonin experimental ponds are presented. The level of
phytoplankton and zooplanktonin experimental ponds in which was hold breeding the one-years of pikeperch from
the fingerlings.is shown. The composition of species, the level of development of phytoplankton and zooplanktonin
experimental ponds in different years of researchesis shown. The dynamics of the level of development of phyto-
plankton and zooplanktonin some months of the determined year of holding the researchesis shown. The fact that
holding of measures according to the stimulation of development the natural feeding base which are the using the
fertilizers etc. is influencing for increasing the biomass of organisms of zooplankton especially in the end of fish-
breeding season, is shown. The conclusions in which presented the dynamic of development of phytoplankton and
zooplankton of experimental ponds in different months of the year are given. The importance of hydrobiological
researches by breeding the one-years of pikeperch in fish-breeding ponds is shown. The recommendations according
to the results of researches the dynamic and biomass of phytoplankton and zooplankton are given. The period of
fish-breeding season in which holding the works according to the maintenance of biomass of phytoplankton and
zooplankton in fish-breeding ponds which are using for the breeding of one-years of pikeperch is recommended.

Keywords: phytoplankton, zooplankton, dynamicof development, fish breeding in ponds, one-years, pike-
perch.

VIIK 639.3

C. K. Koiliub10aesa

TOO «Kazaxckuit HayIHO-HCCICTOBATEILCKHH HHCTHTYT PHIOHOTO X03HCTBAa», AnMartsl, Kazaxcran

COCTOSIHUE ECTECTBEHHOI KOPMOBOI1 BA3BI I[IPY/10B
ITPU BBIPAIIIMBAHNUU CEI'OJIETOK CYJAKA

Annortammus. Llensro paboTel OBLTO ONPEEICHIE YPOBHS M JUHAMHIKH PA3BUTHUS (PUTOIIIAHKTOHA U 300IUIAHK-
TOHA B SKCIICPHMCHTAIBHBIX IPYAAX, 3aHATHIX MO/ BBIPAIHBAHUE CETOJECTOK CYAAKa B MOJIHUKYJIBTYPE C KapImoM U
pacTUTEIbHOSAHBIMU pbiOamMu. OOOCHOBAaHA BAKHOCTH M3YUCHHSA YPOBHS Pa3BHTHA (HTO- M 300IIAHKTOHA B
TPy IaX, 3aHATHIX O BHIPAIIMBAHUC CETOJICTOK CYIAKa B MOJUKYIBTYPE C KAPIOM M PACTUTCIbHOSTHBIMHU PHIOAMH.
[IpeacraBneHbl METOAWKH W3YUCHUS YPOBHS M JWHAMHUKH PA3BHTHS (PUTOIUIAHKTOHA W 300IUIAHKTOHA B JKCIIE-
pUMEHTANBHBIX mpyaax. [lokazaH ypoBeHs pa3BHUTHA (PUTO- M 300IUIAHKTOHA B SKCIICPHMEHTANBHBIX HPYJax, B
KOTOPBIX HMPOBOAMIOCH BBIPAMIMBAHUE CETONETOK CYJAKa OT MOAPOIICHHOM MOjoau. I[Toka3aHbl BUIOBOH COCTAB,
VPOBCHb PA3BUTHI OPTaHU3MOB (PHTO- M 300IUIAHKTOHA 3KCICPHUMCHTANBHBIX IPYJOB B PA3HBIC roJa IMPOBEICHHUS
nccneaosanui. [lokazana AMHAMAKA YPOBHS pazBUTHA (DPUTO- W 300IUIAHKTOHA B OTACTBHBIC MECAIBI OMpPEACICH-
HOTO rojia MPOBEACHU HcciaeAoBaHui. [10ka3aHo, YTO MPOBEACHHE MEPONPUATHI IO CTHMYJLIIUH PAa3BHTHSI €CTe-
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CTBCHHON KOPMOBOH 0a3bl (BHECEHHE yIOOPEHHH M IpP.) OKA3bIBACT HENMOCPEACTBEHHOC BIMSHHC HA YBEIHUICHHC
OMOMAacCChl OPTaHW3MOB 300IUIAHKTOHA, OCOOCHHO K KOHIy CE30HA JKCINIyaTallMd PHIOOBOIHBIX IPYIOB. JlaHBI
BBIBOJIBI, B KOTOPBIX IIPCCTABJICHA JIMHAMHKA PA3BUTHS (D)MUTO- M 300IUIAHKTOHA SKCIIEPUMCHTAIBHBIX MPYJIOB IO
MecAnaM Toja, MOKA3aHO 3HAUCHHE THAPOOHMOIOTMYCCKUX HCCICIOBAHHH IPH BBHIPAIIMBAHWUH CETOJNCTOK CYJAKa B
mpyaax. [lo pe3yaprataM HCCICIOBAHHH AWHAMHKH W OMOMACCHI (DUTO- M 300TUIAHKTOHA JAHBI PCKOMCHIALNH, B
KAKOH meproa peIOOBOIHOTO CE30HA HAMOOICE HEICCOOOPA3HO MPOBOAMTH PAabOTHI MO TOIACPKAHUIO OHOMACCHI
(puTO- M 300IUTAHKTOHA B PHIOOBOIHBIX MPYJAX, 3aHATHIX IO/ BHIPAIIMBAHNC CETOJECTOK CYAaKa.

KimoueBbie c/oBa: (DMTOILIAHKTOH, 300IUIAHKTOH, JHHAMHKA PAa3BHTHSA, IPYAO0BOEC PHIOOBOACTBO, CETOJICTKH,
CYJaK.

Beenenue. B Hactosmee Bpems, mpu BO3pOKACHUH B KazaxcTaHe akBakyJIbTYpHl KaK OTPaCH,
ONHUM W3 MYTCH PasBUTHS PHIOOBOIAHBIX MPEANPHATHH, B YaCTHOCTH, NPYIOBBIX XO3MWCTB, SBISACTCS
OCBOCHHE MPOU3BOACTBA PHIOONOCATOYHOTO MaTEepPHAIa HOBBIX OOBEKTOB aKBAKYIBTYPHI € LIENIBIO 3apHIO-
JEHUA ECTECTBEHHBIX BOJOEMOB JUIS BOCIPOHM3BOACTBA IIPOMBICIOBBIX MONMYIAIMH, a TaKkKe i
BBIPAINHBAHMS TOBAPHOU PHIOHON MPOIYKLIUH.

OxHUM W3 TEXHOJOTHYECKUX NMapaMeTPOB B MPYIOBOM PHIOOBOJACTBE ABIACTCA OHOMacca (HUTO-,
300IUIAHKTOHA M MaKkpo3000CHTOCA TIPH BHIPAIIMBAHUY PHIOBI HA MPOTSHKCHHH PHIOOBOAHOTO CE30HA, HA
OCHOBAaHUH KOTOPOH MOXKHO TIOJIYYHUTH KOCBCHHYIO HH(OPMAIMIO O KOPMHOCTH MPYAA, YTO MO3BOJSCT
ONTHMATBHO IIAHWPOBATh MEPOIPHATHA 10 €€ TMOBBIIIEHUIO, YTO B KOHEUHOM CUETE AAET IMOBBIIICHHE
PHIOONPOAYKTUBHOCTH MPYAOB, KAk NMPABUIO, A0 ONMPEACICHHOro mpeaena, 0e3 AOMONMHUTCIbHBIX 3aTpar
HCKYCCTBCHHBIX KOPMOB. braroaaps sTomy yBenHUHBACTCS 3KOHOMHUUCCKasA 3P PeKTHBHOCTh MPYAOBOrO
prIOOBOACTBA.

OmuuM u3 HOBBIX 00BekTOB phIOOBOACTBa Kasaxcrana semsercs cymak. Beicokue BKycoBble
Ka4eCTBA 3TOH PHIOBI MO3BOJIOT OCYINECCTBIATh SKCIOPT 3HAUYNUTEIBPHON YaCTH VIOBOB Ka3aXCTAHCKOTO
cygaka B ctpansl Eppomel. Ilpu 3toM 0coOyro akTyanbHOCTE HNPUOOPETACT BOCIPOHM3BOACTBO 3aIacoB
cyJaka B PHIOOXO3MHCTBEHHBIX BomoeMax crpanel. Mcciaenosanms TOO «Kazaxckuii Hay4HO-HCCIE-
JOBaTCIBCKUI HHCTHTYT PHIOHOTO XO3SHCTBA» MOKA3aIH BO3MOKHOCTD BBIPAIIUBAHMS CETONETOK CYaaKa
B NPy JaX KapmoBBIX PHIOOBOIHBIX XO3SMHCTB B HONHUKYIBTYPE C ABYXJICTKAMH KapIa U PACTHTCIBHOSTHBIX
PHIO.

CocTOSIHUEC CCTECTBCHHOM KOPMOBOM ©0asbl MPYIOB MPU BHIPAIIMBAHMM CYyJaka Kak OOBEKTa
AKBAaKYJILTYPbI MPEACTABIACT OONBIION HAYIHBIA U MPAKTHICCKUN HHTEPEC.

Marepuan u MeTOAHKA

Ilo marepuanam, noaydeHHbIM peiGOBOAAMH BeHrpuu, HanGoblIee 3HAMCHUE TS MOJIOAU CyAaKa
UMCIOT (DUTOIIAHKTOH U 300IJIAHKTOH. Pa3BuTHe PUTOIUIAHKTOHA CIIOCOOCTBYET MOBBIIICHUID GHOMACCHI
Menpyaiirero 3oormianktoHa (Rotatoria), a 3arem — Oonee KpymHBIX GOPM KOPMOBBIX IUIAHKTOHHBIX
pakoo6pazusix (Cladocera, Copepoda) [1].

MarepuanoM Aas  HUCCACAOBAHUN CIYKUIM BHIOBOW COCTaB, 4YHCJICHHOCTh H Onomacca
(PUTOIIAHKTOHA W 300ILIAHKTOHA DKCICPUMCHTABHBIX MPYAOB, 33ACHCTBOBAHHBIX O] BBIPAIIIMBAHNC
CCTONIETOK CYAaKa B MOJIMKYIBTYPE C ABYXJICTKAMH Kapria, Oenoro amypa u 0€10ro ToACTOI00HKa.

HccnenoBanne cocTossHUS (DUTOIUIAHKTOHA U 300IUIAHKTOHA OKCIICPUMCHTANBHBIX IPYAOB
MPOBOAMIH [0 CTAHAAPTHBIM MECTOAUKAM, MPUHSATHIM [P FHAPOOHOIOTHUCCKUX UCCICIOBAHUIX [2-5].

CoCTOSIHHE €CTCCTBCHHOM KOPMOBOH 0a3bl IKCICPUMEHTAIBHBIX IMPYAOB CPAaBHHBAIH C POCTOM
CCTONICTOK CYAaKa M YPOBHEM PHIOOMPOAYKTHBHOCTH MO JAHHOMY O0OBEKTY akBakyabTypsl |1, 6-20].

Pe3ynbTaThl H HX 00CYy:KAEHHE

Qumonnanxmon. Ilo pezynpratam 00padoTKH Npod, OTOOPAHHKEIX B IKCICPHUMEHTAIBHBIX HPYJaxX B
BeceHHC-IeTHUEM neprox 2013-2014 rr., BeiBACHO 52 BHMAA BOXOPOCHICH, OTHOCAIIMXCSA K 6 oTaciam,
Cpeau KOTOPBIX: CHHE3CAEHBIX - 10, ruatomMoBbix - 23, 3¢néHbix - 12, mupouToBhIX - 3, 3BIIICHOBBIX - 3,
3070TUCTBIX - 1. JIOMHHUPYIOIIHIA KOMILICKC (DUTOIUTAHKTOHA COCTAB/SLIN CICAYIOIIUEC BUABI BOJO-
pocacii: N.gregaria, Achnanthes sp., C. vulgaris, P. achromaticum, C. meneghiniana, E. cordata, P. achro-
maticum, Trachelomonas sp. HanmveHbIiee KOIHUSCTBO BHUAOB BOAOPOC/ICH BCTPSUASTCS B MPYJaX B Mac.
B netHuit nepuos, T.€. B MIOHE-HIOJIC MECALAX B MPyAax (PUTOMIAHKTOH PA3BUBACTCS OOICE HHTCHCHUBHO.
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HuHamuka nokazarenci GuomMaccel (PUTOIUIAHKTOHA B 3KCIICPUMEHTANBHEIX Opyaax B cezoHax 2013-
2014 rr. npeacrassicHa B Tadaune 1.

TaGmmia 1 — J[MHAMUKA KOIMYECTBEHHOT'O PasBHTHsI (GHOMACCHL, I/M° ) (PHTOILIAHKTOHA
B DKCIIEpPUMEHTAIBHBIX IIpyaax B 2013-2014 rr.

OTnens! 2013 2014

Bofopocelt Mait HIOHD HIOTH aBrycT Mai HIOHD HIONb aBIyCT
3eneHsle - 0,040 0,250 0,020 0,085 0,015 0,020 0,030
CuHeseneHsle 0,020 0,155 0,225 0,001 0,008 0,045 0,039 0,055
JluaromoBEIe 0,065 0,955 2,00 0,855 0,050 0,900 0,645 0,400
OBIIICHOBBIE - 0,150 0,105 0,075 0,040 0,950 0,040 0,200
ITupoduroBrie 0,015 0215 0475 0,100 0,200 0,050 0,070 0,400
30IT0TUCTRIE - - - - 0,010 - - -
B cpemnem 0,100 1,515 3,055 1,051 0,393 1,960 0,814 1,085

B BecenHuil meproa (UTONIIAHKTOH B ABYX CE30HAX OBLT Pa3BHT €1a00, MO BEIUYHHE OHOMACCHI
(PUTOINIAHKTOHA B Ma¢ MPYAbl OTHECEHBI K BOAOEMAM HH3KOTO KIacca KOPMHOCTH [B-0murotrpoghHOro
THIIA.

Ilo Bemvumue GromMacchl QUTOIUIAHKTOHA B HMIOHE NMPYIbI MOYKHO CUHMTATh BOXOEMAMH YMEPEHHOTO
KJIacca KOPMHOCTH 0-ME30TPOQHOTO THIIA.

B wuronie 2013 r. mpyasl o mokaszareiro OMOMacChl BOIOPOCICH COOTBETCTBOBAIU BOJAOEMY CPEIHETO
KJ1acca KOpMHOCTH [-me30Tpodroro tuma, B urone 2014 r. mpyabl - BOAOEMY YMEPSHHOTO KJIacca KOPM-
HocTH B-Me3otpodHOoro Trma. B aBrycrte mpyapl mo BeauurHE OHOMACCH (PUTOIIAHKTOHA MOYHO OBLIO
CUHTATh BOJOEMAMH YMEPEHHOTO Klacca KOPMHOCTH a-Me30TpodHOro THIa [5].

[To «mxame tpodHocTr» C. I1. Kutacsa mpyapl B HIOHE MO BEIWYHMHE OMOMACCH (PUTOIMIAHKTOHA
COOTBETCTBOBAIM CPEIHEMY KIACCY KOPMHOCTH, [-Me3otpodHoro tuma. B mrone-asrycre kmacc KopMm-
HOCTH TIPYAa CTaJl COOTBETCTBOBATh YMEPESHHOMY, & THII BOAOEMA — O~ ME30TpodHOMY [5].

OcHoBy Onomacchl (PUTOINIAHKTOHA B HIOHE CO3JABANN SBIIICHOBEIC BogopociH (54,8 %), B urone —
muatomoBbie (56,9 %),a B aBrycre — nmupodutoBbic (55,5 %). TakCOHOMHUYCCKUN CITHUCOK BOIOPOCICH,
OTOOPaHHBIX B SKCIECPUMCHTABHBIX Ipyaax B 2015 r. HacuuTeiBan 62 BUAa BOXOPOCICH, OTHOCSIIUXCS K
5 orgenam. Cpeau HHUX: CHHE3CNEHBIX - 14, nuatoMoBeIX - 22, 3¢aéHbIX - 20, mupo¢UTOBHIX - 4, 3BIIIC-
HOBBIX - 2.

JOMUHHPYIOIINH KOMILICKC (HUTOILTAHKTOHA NPEACTABICH CICAVIOIUMH BHIAMH BOJOPOCICH:
N. Gregaria, C. meneghiniana, A. ovalis, C. vulgaris, C. undulatum, Trachelomona ssp., E. cordata. Hau-
MEHBIICE KOTUUECTBO BHIOB BOJOPOCICH OBIIO 3apETHCTPHPOBAHO B Mac-HIOHE W BapbHPOBATO OT 4 10
9 takconoB. TakcoHOMHUECKHI cocTaB Bojgopocyeil BappupoBan oT 13 mo 21 Ttakconos. B Becennmit
nepuo (PUTOIIAHKTOH OBLI Pa3BUT €1alo0, MOKA3aTeTd OMOMACCH OBUTH HEBBICOKMMU U BAPBUPOBAIH OT
0,265 10 0,691 r/v’.

CocTap TOMHUHHUPYIOIUX BUAOB Pa3IHYaICd B TCUCHHC JICTHErO Mmepuoia. Tak, B HMIOHC B BOJOEME
JoMuHupoBany nupoduToseie (36 %), B urone — auatomMoBeie (34,4 %), a B aBrycTe — CHHE3CIEHBIC BOAO-
pocau (42 %).

B wmone — mone 2015 r. mokazarenu Guomaccsl durornanktona (0,365-2.665 r/M’) cOOTBETCTBO-
BaJH YMECPCHHOMY KJIAacCy KOPMHOCTH, O- Me30Tpoduomy Tumy. B vroHe ocHOBY GHOMacch co3maBanu
rmupodutoBeie Bogopocau (71,4 %), a B utoae — quatomoseie (35,7 %). B aBrycre ypoBeHb KOPMHOCTH
BOJOEMOB MOBBICHJICS 10 CPSAHErO Kiacca, a THO Bogoéma a0 P-mesorpodHoro (Guomacca — 0,360-
3,015 r/ar’). OcHoBY GHOMACCH (DUTOILTAHKTOHA B 3TO BPEMsI CO3IaBATH JUATOMOBBIC BOXOPOCTH (62 %).

3oonnanxmon. Tlo pesyaprataM TrUAPOOHONOTHYECKOH CHEMKH B Mepuoj ampenb-asryct 2013 r.
300IUIAHKTOH SKCICPUMEHTAIBHBIX MPYAOB MPEIACTABICH 55 TAKCOHAMH M3 TPEX OCHOBHBIX TPVIII, TAC
26 TakCOHOB — KOJIOBpATKH, 16 BeTBHCTOVCHIE U 13 BecnoHorue padku. [loMrUMO 300IIIIAHKTOHHBIX Opra-
HH3MOB B Hpo0ax BCTPEUCHO OOMBINOC KOMUYCCTBO (HaKyIbTATHBHBIX 300IUIAHKTCPOB — OCTPAKOIBL,
JVYHHKA HACEKOMBIX, YCPBH, THAPHIL.
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Hauboneiree TakcoHoMuueckoe pasHooOpasue BerpedcHo B npyvay Ne3 — 43 TakcoHa, U3 KOTOPBIX
21 xonoeparka, 12 BerBucToychix u 10 Becmonorux pauka. B npyay Ne4 erraeiaeno coorsercTeeHHO 31-
16-9-6 takconoB. OCHOBHOU (DOH 300IMITAHKTOHHOTO COODIIECTBA B 000MX mpyaax cocraBuwin (33-45 %
BCTPEUACMOCTH 32 BECCHHE-TCTHUH iepuoa) S. pectinata, A. sieboldi, L. ungulate, E. d. dilatata, C. lati-
caudata, S. mucronata, Ch. sphaericus u M.leuckarti. B npyay Ne3 k wum poGaeumuce K. pyriformis,
Br. gq. melheni, D. macrophthalma, P. Trigonellus, B npyny Ned — C. reticulate, N. incongruens.

B npyay Ned ocHOBY 4HMCICHHOCTH H OHOMACCH COCTABUIN BETBUCTOYCHIC pakoodpaszubie — 75,4 %
o 4HcIy dK3eMmsipos u 84,3 % mo Guomacce. TTpoayKIMOHHBIE MOKA3ATEIM HA M’ B MPYAy HAUAIH
PacTH ¢ UFOHSI MECAra U A0 CCPCANHBI aBTYCTa HE OMycKamuch Himke 65,0 ThIC. ax3eMIutapos u 1,5 F/MS,
JOCTUTHYB CBOCTO MHKA B HAa4ae UK — 263,7 ThIC. 3x3eMILIsIpoB u Gosee 9,0 /M, 32 CHET MAaCCOBOTO
Pa3sBUTHS BETBUCTOYCHIX paukoB poga Ceriodaphnia, 201 KOTOPBIX B OOIINX MOKA3ATEISAX COCTABUIIA OT
30 no 94 %.

B npyay Ne3 ocHOBY YHCIEHHOCTH COCTABHIIM BECIOHOTHE pakooOpasneie — 41,6 %, Ouomaccy B
BogoeMe chopmupoBanu BeTBUCTOYChIC pauku — 48,2 %. 3a ce30H HauOOBIINE MPOIYKIIHOHHBIC TTOKA-
3aTeNd BBISBICHBI B Mac MECALE, 32 CYET MACCOBOTO PAa3BUTHS KPYIHBIX MPEICTABUTEIICH BETBHCTOYCHIX
paukoB D. galeata, S. vetulus, S. mucronata, u B mepexoJHOM MEPHOAC HIOIB-ABIYCT, 3d CUCT PA3BUTHS
KPVITHBIX XHIIHBIX KOJIOBpaTok poaa Asplanchna, sersuctoycoro pauka C. laticaudata m mmammmx
BO3PACTHBIX CTAAHH BECIOHOTHX PAYKOB (HAYIUINYCH U KOTICTIOABI).

I'uapobuonornuecknii aHanu3 €CTCCTBCHHOW KOPMOBOHM ©0a3bl SKCNCPHMCHTANBHBIX TPYIOB B
cezonax 2012-2014 rr. mokazan, 9T0 300TITAHKTOH MPEACTABICH 55 TAKCOHAMH U3 TPEX OCHOBHBIX TPYTIIL,
rae 26 TakCOHOB — KONOBpaTkH, 16 BetBHcTOYCHIE M 13 Beciaonorme pauku. [loMrMO 300TITaHKTOHHBIX
OPraHu3MOB, B MPoHax BCTPEUCHO GOBIIOE KOMMUCCTBO (PaKyIbTATUBHBIX 300IUIAHKTEPOB — OCTPAKOIBL,
JVYHHKA HACEKOMBIX, YCPBH, THAPHIL.

Omnpenensgronas ponp B INAHKTOHE BCEX NMPVIOB B TCUCHHUE BEI'CTALMOHHBIX CE30HOB MPUHAIIICIKANA
BETBUCTOVCHIM paukaM. OTMeqanock yCTOWYIMBOC JOMHHUPOBAHHE HX B OOIICH Macce 300ILTAHKTOHA B
SKCIICPUMCHTAIBHBIX TIPY AaX.

AHaIu3upysT AUHAMUKY VPOBHS Pa3BUTHS 300ILIAHKTOHA B Te¢ucHHE ce3oHa B 2012-2014 rr. B
SKCIICPUMCHTABHBIX IPYJaX, MOKHO OTMETHTb, UTO MOCIE 3aIUTHS ONBITHBIX MPYAOB KOJTHYCCTBCHHBIC
MOKA3aTeId YUCICHHOCTH M OHOMAcChl 300MJIAHKTCPOB B HHUX OBUIM HACHTHYHBIMH HH3KUMH U
HaxoqwIuch B npeacnax 19,04-39,76 Tric. 5x3./M° 1 0,355-0,827 r/M° COOTBETCTBEHHO.

JuHaMyKa KOJMUECTBEHHBIX ITOKA3aTeNel 300IIAaHKTOHA B OKCHEPHMEHTANBHBIX mpyaax B 2012-
2014 r. mpeacrasieHa B Tabauue 2.

TaGmura 2 — JluHaMUKa YHCIIEHHOCTHA M OMOMACCHI 300IUIAHKTOHA B SKCIIEPUMEHTANBHBIX ITpyAax B 2012-2014 1.

2012 2013 2014
Hara 3 3 3 3 3
THIC. 3K3/M /™M THIC. BK3/M /M THIC. BK3/M /M
14.04. 257 0,827 39,760 0,640 19,04 0,355
28.04. 89,5 1,738 10,90 0,126 29,860 1,485
15.05. 129,1 3817 246,60 4,441 136,70 5,460
31.05. 101,0 1,864 65,970 1,763 63,50 2,189
14.06. 112,1 4,367 93,450 2,579 55,040 2,009
29.06. 129,1 3817 87,920 3,071 53,0 1,962
15.07. 155.5 2,163 84,511 2,823 31,68 1,660
30.07. 1650 2,792 98,176 2,740 10,87 0,10
15.08. 76,5 1,349 17,10 0,382 8.80 0,069

Ji TOBBIICHUS VPOBHS CCTCCTBCHHOM KOPMOBOH 0a3bl B NMpyAax OBUTH NPOBCIACHBI HHTCHCH-
(PUKAILMOHHBIC MEPOIPUATHSI, KOTOPHIC CTHMYJIHPOBAIN PAa3BHUTHE T'HAPOOMOHTOB. BhIMH BHECCHBI:
OpraHHvecKue ymoOpeHus (HaBo3 KPYIIHOTO POraroro CKOTa) W3 pacdera 2 T/ra; MUHEPATbHBEIC YI00-
penms (amMmuauHas cenutpa u3 pacuera 20 xr/ra; cynepdocdar — 10 xr/ra); CHOIBI MOABSUICHHOH BbIC-
ICH BOJAHOW PACTUTCIBHOCTH (TPOCTHHK, pPOro3), MarodHas KyjiabTypa gaduuu (1 a/ra); xopMoBbIC
apozxcku (1 xr/ra).
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Pesynprarel, nonyueHHBIC MOCIE CTUMYJILAM, VKa3bIBAIOT HA OOINYIO TCHACHLHIO POCTA KOJIHYIC-
CTBCHHBIX TI0KA3aTC/ICH, KOTOPBIC MOCTUTAIOT CBOero Makcumyma B 2012-2014 rr. B I aekaae mas (129,1-
246,6 TeicoK3/M W 3,817-5.46 t/M° cooTBercTBeHHO). JIaHHBIC TOKA3ATEIM XAPAKTCPH3YIOT BKCIIC-
PUMEHTAIBHBIE PYABI B 3TOT NEPHOI, KaK BEICOKOKOPMHBIE [5].

ITo moxazarensM KOTWYICCTBCHHOTO Pa3sBHTHS 300ILIaHKTOHA B ce3oHax 2012 u 2013 rr. B menom
pyAbl ObLTH BRICOKOKOPMHBIME. B cesone 2014 rr. nuHamMuka pa3BUTHS 300IUIAHKTCPOB XaPAKTCPH3YET
MIPYABI Kak cpexHEKOpMHEBIE [5]. BepoaTHO CHIDKEHHNE KOMHYECTBEHHBIX MTOKA3aTe/ICH TUIAHKTOHA CBA3aHO
¢ YBCJIHMUCHUEM Ha MPYAbl Harpy3ku mo kapmy. B 2014 roxy mmoTHOCTE mOCagkul rOJOBHUKOB Kapria B
MOJUKYNBTYPE ¢ cymakom coctaBmna 1000 mt/ra. Kak M3BECTHO, 300MIAHKTOH Yy TOJOBUKOB Kapia
COCTABILIET OCHOBY MHIICBOTO PALMOHA B ICPBYIO MOJOBHHY PHIOOBOIHOTO CE30HA.

K koHIy ce3oHa KOPMHOCTH BCex mpyaoB B ce3oHax 2012-2014 rr. camkaercs. [o knaccudurarmm
KOPMHOCTH BCC MPYABI B 3TOT HCPHUOJ COOTBCTCTBOBAIA HU3KOKOPMHBIM [3].

[To pesynpratam ruapoOHOIOrHUECKHX HCCICIOBAHWM B BeceHHee-neTHUH nepuox 2015 roma
300ILIAaHKTOH NPYyA0B YHIHKCKOTO NPy AX03a NpeAcTaBicH 66 TakCOHAMHM U3 TPEX OCHOBHBIX TPYIII, I'Ie
32 TakcoHa — KONOBPATKH, 16 BeTBHCTOYCHIC U 18 Becmonorue pauku. OCHOBHOH (POH 300IUIAHKTOHHOTO
coobiecTBa B 00oux npyaax cocrasuiau A. girodi, A. sieboldi, A. brightwelli, L. bulabula, Br. c. Amphi-
ceros, D. macrophthalma, C. reticulata, C. quadrangula, M. brachiata, S. mucronata, D. crassa, Ch.
sphaericus, A. americanus u M. leuckarti(57-100 % BcTpeuacMOoCTH 32 BECCHHE-TCTHHN IEPHOX).

Ecmu paccmarpusare mo mMecauam, TO HAUOOJBIIEE YHCIO BUIAOB IO MPYAAM BBISBICHO HIOHE-HIOJC
Mmecsmax 46-44 TakcoHa COOTBETCTBEHHO, HAMMEHbIIEE B aBrycre — 22 Buaa. KomniecTBeHHOE pa3BUTHE
300IUTAHKTOHA B MPYAAX MPEIACTABICHO B TAONHULEC 3.

OcHOBY YHCICHHOCTH U OHOMacchl B mpyay Ne3 B cpeHEM COCTABHIIM BETBHCTOYCHIC pakoodpas-
weie — 74,5 u 87,0 % coorBercrBeHHO. Ha mpoTsKeHHM BCEro BETCTALMOHHOTO MEPHOAA OHH MPEOO-
Jajgamd B COOOIIECTBE, OJHAKO B HAYAJC HIOHS TOMHUHAHTHOH IPYNIION CTATH KOJOBPATKU, TAC OCHOBY
3aJI0KHJIM XUIIHBIC KOJIOBpaTKu poaa Asplanchna (42,7 % no uncnensoctd u 72,9 % no Ouomacce). 3a
CE30H HauOOJbINHEC NPOAYKLIUOHHBIC MOKA3aTCIH BBLIBICHBI B NCPHOX — CEPCAWHA HIOHA-CEPCIHHA
HIONS, C NMHKOM B cepexuue miomsi mecsima (14.929-12,369-21,369 r/m’), xorga GHOMPOLYKTHBHOCTH
NPy a JOCTUTATA BEICOKOTO-0UCHB BBICOKOTO KIacCa KOPMHOCTHU € €BTPOQHBIM-THIICPTPOGHBIM THIIOM 32
CYET MAacCOBOTO pa3BUTHA BETBHCTOVCHIX paukos poga Ceriodaphnia (81,3-92.5-95 % or oOmeit
ouomaccel). B mMac B mpobax oTMedYeHO OOIBIIOE KOAMICSCTBO (haKyIbTATHBHBIX IUIAHKTOHHBIX Opra-
HH3MOB, I'’I¢ HanOONbLICE 3HAUCHUC MMETH OCTPAKOIBI, JOJS KOTOPHIX B OOIICH OHOMAacce COCTaBUIIA
o0k0110 26,0 %.

OCHOBY YHCICHHOCTH U Onomacchl B npyay Ne4 cOCTaBUIM TakKe BETBHCTOYCHIC PAKOOOPA3HBIE —
92,1 u 96,8 % coorBercrBenno. Hambonpimne mokaszareadn OMOMACCHI BBISBICHBI B MIOHC MCCALC —
22.121-22,627 r/»’ u B cepexune nroms (32,528 r/°), rae OCHOBY COCTABHMIN BETBHCTOYCHIC PAuKH POJA
Ceriodaphnia (97,4-98,0-97,1 % ot obuiei GuoMaccst).

OcHOBY YHCICHHOCTH U Ouomaccel B mpyay Nel cocraBuin BETBUCTOYCHIC pakooOpasueic — 74,5 u
87,0 % COOTBETCTBEHHO. 3a BETCTALMOHHBIA NEPHOJ MAaKCHMAIBHBIC NPOAVKLHUOHHBIC MOKA3ATCIH
BBISIBJICHBI B TMEPHOA — KOHCI[ MIOHS-KOHCL[ WO, ¢ MHKOM B cepeauHe uioias mecsma (3,156-5,830-
3,220 r/a’), 32 CUET MACCOBOrO PAa3BHTHs BETBHCTOYCHIX paukoB poma Ceriodaphnia w Moina (46.4-
53,9-51,8 % ot obmectt GHOMACCHI).

OCHOBY KONMHMYECCTBCHHBIX MOKaszaTeneh B mpyay Ne5 3a mepuos HWCCACIOBAaHHS COCTABIISIM BET-
BUCTOYCHIC pauku — 61,1 % mo uucny sxzemmsapos u 66,8 % no OGuomacce. bruomacca 3oonmankToHa 32
ce30H BapsupoBama ot 3,923 r/m’ B KoHIE HioHE 10 8,089 r/M° B KOHIIE HIOIS, UTO COOTBETCTBYCT MOBHI-
LICHHOMY H BBICOKOMY KIacCy KOPMHOCTH C €BTpO(dHEIM THIIOM BoAoema. Cpeau BUIOB AOMHHHUPOBAIN
pauku pona Ceriodaphnia — 42,8 %, xonosparku poaa Asplanchna — 16,2 %, M.brachiata — 10,9 %.

3a meprox UCCIECIOBAHUS BO BCEX NPYIaxX JOMHHHPOBAIU BETBHCTOYCHIC PAKoOOpasHbIe, CPeIU HUX
pauku poga Ceriodaphnia, 1075 KOTOPBIX B 001IEH Macce Aoxoauna 10 98 %.

N3 nccnenoBanHBIX BOOOEMOB HaHOOJICE MPOAYKTUBHBIMH MO 300IUIAHKTOHY OKa3aauch npyasl Ne3
u Ned, rae mokazaTtenw BapbUPOBANIH OT CPEIHEKOPMHOrO Kiacca ME30TpoHOro Tuma A0 OUYCHb
BBICOKOKOPMHOTO Kj1acca runeprpodaoro tuna. [IpoaykrueHocTs 300mnankrona npynos Nel u NS Osina
HECKOJBKO HIDKE, MOKA3aTeIH KOIeOAINCh OT HU3KOKOPMHOTO KJIacca OMUroTpo(hyHOrO THIA A0 BBHICOKO-
KOpMHOTO0 eBTpodHOro THIA [5].
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TaGmura 3 — KonmuiecTBeHHOE pa3BUTHE 300IDIAHKTOHA B SKCIICPUMEHTAIBHBIX Py 1ax B ce30He 2015 1.,
Y — YHCITEHHOCTE, THIC. BK3./M", 6 — GHoMacca,r/M

TTata oT60pE Konosparku Bertsucroycrie Becnonorue Hroro
Tpas q 0 q 0 q 0 q 0
IIpym Ne3
20.05 11,90 0,116 76,0 5,027 30,0 0,663 117,90 5.806
05.06 235,90 5,337 54,80 1,268 32,20 0,638 322,90 7,243
20.06 10,30 0,128 430,0 14,401 59,50 0,413 499,80 14,942
05.07 15,0 0,082 331,0 11,915 4430 0,249 390,30 12,246
20.07 20,60 0,091 500,0 20,757 38.0 0,511 558,60 21,369
05.08 1,20 0,021 96,0 3,407 10,30 0,263 107,50 3,691
CpeHuif Toka3aTemnb 49,150 0,963 247,967 9.463 35,717 0,456 332,834 10,882
TTpym N4
20.05 1,80 0,002 95,0 7416 21,20 0,105 118.0 7523
05.06 24,0 0,045 875,20 21,899 33,60 0,177 932,80 22,121
20.06 8.0 0,027 644.,0 22,290 48,30 0,310 700,30 22,627
05.07 6,0 0,126 128,90 4,959 9,30 0,053 144,20 5,138
20.07 3.0 0,007 879,80 32,133 32,60 0,388 915,40 32,528
05.08 20,0 0,10 1950 5,672 33,80 1,825 248,80 7,597
CpeHee TIoKa3aTenb 10,467 0,051 469,650 15,728 29,80 0,476 509,917 16,255
[Ipyn Nel
12.06 15,20 0,070 23,50 0,711 6,20 0,030 44,90 0,811
27.06 22,60 1,052 39,80 1,545 25,20 0,559 87.60 3,156
12.07 59,0 1,619 80,40 3,301 4520 0,910 184,60 5.830
27.07 23,30 0,388 56,30 1,856 22,0 0,976 101,60 3,220
12.08 9,20 0,216 33,0 1,257 32,60 0,197 74,80 1,670
CpeHuif Toka3aTenb 25,860 0,669 46,60 1,734 26,240 0,534 98,70 2,937
[Ipym Ne5
12.06 2,40 0,005 213,60 5.306 30,60 0,350 246,60 5,661
27.06 42,60 1,514 48,40 1,80 14,40 0,609 105,40 3,923
12.07 34,0 0,649 69,60 2,548 39,90 1,190 143,50 4,387
27.07 64,0 2,325 122.0 4,769 52,0 0,995 238.0 8.089
12.08 12,0 0,245 87,0 3,726 52,0 1,139 1510 5,110
Cpenmee 31,0 0,947 108,12 3,630 37,780 0,857 176,90 5434

Ha HCO6XO,Z[I/IMOCTL MNOBBIMICHUA YPOBHA Pa3BUTUA 300IUIAHKTOHAa B MpyAax, rac¢ NPOU3BOAUTCA
BBIPAIIIMBAHKUE CETOICTOK CYAAKa, YKA3BIBAIOT TAKIKE POCCHICKHE U OSIOPYCCKUE yUueHbIC [6-9].

Kak mnpaBumo, moBBIIICHHE YPOBHS Pa3BUTHS 300MIAHKTOHA B NEPBVIO NOJOBHUHY PHIOOBOIHOTO
CC30HA SBJLICTCS 3aJ0TOM IIOBBIMICHHSI PHIOONPOAYKTUBHOCTH IO CETOJCTKAM Cyaaka. Bo BTopyro
MOJIOBHUHY PHIOOBOJHOIO CE30HA 300ILIAHKTOH HIPacT POjb (POHOBOTO (BTOPOCTEIEHHOTO) OOBEKTA
mUuTaHud CCroJICTOK Cyaaka. OCHOBHLIM O6’I>CKTOM IIUTaHUA B ,Z[aHHbII\/'I ncpuoa BpCMCHU CTAHOBUTCA MO-
70ab COpHBIX BHAOB PO [10-13].

Kak BuAHO M3 MPeACTaBICHHBIX JAHHBIX, HAMOOJBIIHUH POCT OHOMACCH (DPUTOILIAHKTOHA HAOIIO-
JacTcs B MEPUOJ «Mail - HIOHBY, HANOONBIIMKA YPOBCHb PA3BHTHS 300ILUIAHKTOHA MPHUXOJHUTCS HA HIOIb-
MECSLI, 3aTEM, B aBI'YCTE-MECSILIC, CICAYET CIa] OHOMACCHI (PUTOIIAHKTOHA.
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Brieoasbl.

1) B uenom mo pesynbraram ruApoOHOJOTHICCKUX HCCICAOBAHUN CCTCCTBCHHOW KOPMOBOM 0asa
IKCTICPUMEHTABHBIX MPYIAOB OBIIO YCTAHOBIICHO, YTO YPOBCHb PA3BUTHA OHOMACCH (PHUTOTUIAHKTOHA W
300MIAHKTOHA OB OTITHMAJTBHBIM [T BRIPAITUBAHHUS CCTONCTOK CY/AaKa.

2) B nauane peIOOBOAHOIO CE30HA, Cpa’y MOCHC 3aIUTHS IPYAOB, YPOBCHb Pa3BUTHS (PUTO- U
300IIIAHKTOHA, KaK TIPABHIIO, HU3KUH. YUHMTHIBAA PAHHEE 3aPHIOICHHUC TPYAOB MOAPOIMCHHON MONOIBIO
cyJaKa, KOTOPOS B YCIOBUAX TPYIOBHIX X034HUCTB fora KazaxcTtaHa MPUXOIUTCS HA HAYANO Mas, HEOOXO-
JUMO TIPOBOAUTH OOJICC PaHHES 3ATUTHC BHIPOCTHBIX TIPYAOB M OCYINECTBIATh KOMIUICKC MEPOTIPHATHIA
IO TIOBBIIIICHHUIO YPOBHS Pa3BUTH (PUTO- U 300TUIAHKTOHA.

3) loaaepxusarh pa3BuTHE PUTO- U 300MIAHKTOHA HEOOXOAUMO B MIEPBYIO MOJIOBUHY PHIOOBOAHOTO
ce3oHa. B manpHEHIEM YPOBCHB Pa3BUTHA CCTCCTBCHHON KOPMOBOH 0as3bl MPYIOB ABISCTCS JOCTATOUHO
BBICOKHM.
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C. K. Koiimn10aeBa
KHIC «Ka3zak 6ambIK mapy albDIbES! FEUTBIME 36PTTECY HHCTUTY T, AnMartsl, KazakcTan

OCBI KA BIK KOKCEPKE BAJIBIFBIH OCIPYIETT
TOFAHJAPJBLIH KOPEKTIK BA3ACHIHBIH TABATH KYHI

AnnoTtanust. ’KyMBICTBIH MaKCaThI TYKbI MCH HIONIICH KOPEKTCHETIH OAIBIKTAPMEH IOIUKYIbTYPA JKaFTalibIH-
J1a OCBI MKA3IBIK KOKCEPKE OABIKTApBI 6CIPIITEH TOXIPHOCIiK TOFAHAAPAAFEl (PUTOIUIAHKTOH MEH 300TUIAHKTOHHBIH
JaMy AWHAMHKACHI MCH JCHICHIH aHbIKTay Oonmbl. Makamaza OChHI »Ka3dbIK KOKCEPKE OANBIKTAPBIH TYKBI MCH
IIOMICH KOPCKTCHETIH OANBIKTAPMCH OipTe 6CIipTeH Ke3AeTi TOFAHAAPABIH (DUTO- KOHE 300ILIAHKTOH JaMy ACHTCHIH
3epPTTEY MaHBIIBUIBIFI KopceTinreH. TaxipuOemk ToraHaapAarsl (PUTOIIAHKTOH MEH 300IUIAHKTOH JaMy JTHHAMH-
Kachl MEH JICHICHIH 3epTTEYdiH d7icTemMenepl kearipinreHn. OUTo- )KOHE 300IUIAHKTOH J1aMy JTHHAMHKACHI 3EPTTEI-
TCH TOXKIPHOCTIK TOFAHAAPAA OCHI KAJBIK KOKCCPKE OANBIKTAPHI 6CKEIICH MA0aK Ke3CHIHCH OacTan ecipiareH. Toxi-
puOeITiKk TOFaHAAPAAFHl OlpHEIIE KBUIIBIK 3EPTTEY KYMBICTAPBIH KYPri3y OapbICHIHIAFHI (PUTO- SKOHE 300IIIAHKTOH
aF3aJapbIHBIH 1aMy JEHreHi MEH TYPIIK KypaMbl KepceriireH. benrim Oip *pummapaa 3epTTey >KYMBICTApbIH JKYp-
TI3T¢H KC3CHACPACTI, JKCKCIICTCH aimapaarsl (PUTO- JKOHE 300ILIAHKTOH JaMy ACHTCHIHIH JMHAMHKACH KOPCCTLITCH.
Taburu KOpEKTik 0a3aHBl KONAAH apTTHIPY YVIOIH >KAcajaThIH i mapanap (THIHAHTKBIITAPABI Caly >KOHE T.0.)
TIKCTICH 300TUIAHKTOH OHOMACCACHIH APTTHIPYFA OH dCCP CTCTIHAIKTEPI AHBIKTATFAH, oCipece 0aIbIK 6CIPeTiH TOFaH-
JApAaBl MAHAATIaHy MayCHIMBIHBIH COHBIHA Kapai. KopTeiHAbIIA ToXIpHOSTIK TOFAHAAPAAFHl (DUTO- KOHC 300TLIAHK-
TOH JaMy JWHAMHKACHI alfMa-ail KePCETINTCH, TOFAHAAPAA OCHI HKA3IbIK KOKCEPKE OANBIFBIH ©CipyAcTi THIpOoOHO-
JOTHSUIBIK 3€PTTEY >KYMBICTAPBIHBIH MAHbBI3ABLIBIFEI OassHIaNFaH. PUTO- KIHE 300IUIAHKTOH TUHAMHUKACHI MEH OHO-
MACCaChIH 3€PTTEY HOTICKEJIEPl OOMBIHIIA OANBIKTHI KOJIJAH 6CIPY MAayCBIMBIHIA OCHI XKAa3/bIK KOKCEPKE OABIFbIH
ecipy OapsicbiHAA ()UTO- JKOHE 300IDIAHKTOH OMOMACCACBHIH OIPKEINKI 9pi TYPAKTHI €TIl YCTAIl OTHIPY YIIH KAKETTI
YCBIHBICTAP OCPiNITCH.

Tyiiin ce3nep: QUTOIIAHKTOH, 300IUIAHKTOH, 1aMy JAWHAMHUKACHL, TOFAH OANbIK MIAPYALIBUIBFBL, OCBI JKAIbIK
OaBIKTap, KOKCCPKS.
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