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KpyrogiityacTi iH(y30pii BUSBICHO y piIHAX IEPBUHHUX Bi/ICTIHHNKIB, a8POTEHKIB
i BTOPMHHHX BiICTIHHHKIB OYHCHUX CIOpYA. Y TEPBUHHUX BiJCTIHHMKAX 3HAMICHO JIUIIE
3 Buam, a 'y nepudiToHi aePOTEHKIB 1 BTOPUHHUX BIJACTIHHMKIB — 22 BHIHM KPYTOBiHYacTHX
iHdy30piif. 3a71eXHICTh MITBHOCTI BUIB MEPITPUX BiJl CTajii Gi0JIOTYHOrO OYHIIEHHS HE
iATBEP/PKEHA CTaTHCTUYHO.

Kniouosi cnosa: xpyrosiituacti iHy30pii, O4UCHI CIIOpyAH, CTIYHI BOIH, ACPOTEHK,
AKTUBHUU MyIL.

Ounmienns ctiuaux Bof (CB), Axi moTpamsaioTs Ha ouncHi criopyau (OC), mounHaeThes
MEXaHIYHUM MUITXOM, IICJIS YOr0 BiIOyBa€ThCs OIOMOTIYHMIA PO3KIa] OPraHiuHUX PCUYOBHH. Y
CB macoBo po3BUBalOThCS OaKTepil, reTepoTpodHI [PKIYTHUKOBI, SIKi BEyTh aHaepOOHHI IpoIiec
PO3KIIaJIJaHHs OpPraHIuHUX PEYOBHH CTOKIB. I3 KpyroBiituacTux iH(Y30piii, 31aTHUX BUTPUMYBATH
Taki yMOBH, Oyno BusiBIeHO juiie Vorticella microstoma Ehrenberg, 1830 [1]. V mepBuHHHX
BIZICTIHMKAX BiZ0yBaeThcst Mexaniune ouniieHHss CB. Bionoriune ounnierns CB 3aificHIOEThCS
MePEeBaYKHO B aePOTEHKAX 32 YMOB LITYy4YHOI aeparlii Ta MoCTiifHOTo nepemintyBaHHs Beiel MacH
pinnau. OKUCHEHHS OPraHIYHUX PEUOBHH 3IIHCHIOETHCS 32 PAXYHOK KUTTEISIIBHOCTI aepOOHUX
OpraHi3MiB, II0 YTBOPIOIOTh CKYITYEHHs Y BUIVISII TUIATIBOK — akTUBHUN Mya (AM). TlopiBHsiHO
3 TIPUPOIHUM OIOTONIOM B a€POTEHKaX BiJIHOCHO MEHIIA Pi3HOMAHITHICTh BUJIIB OpraHi3MiB ue-
Pe3 BHCOKY KOHIICHTpAIIif0 3a0pyaHioounx pedoBud y CB [13, 15]. dayHa akTHBHOTO MyIly, 3a
YMOBH BIJICYTHOCTI MTOPYIIEHb TEXHOJIOTTYHOTO PEIKUMY OUHUILEHHS, XapaKTePH3y€EThCS MACOBUM
PO3BUTKOM MPOTHUCT. [lepeBakarouoto rpymoro € iH(y30pii, 0COOTHMBO KPYroBiifuacTi, 1 OJHI€I0 3
MIPUYMH [IHOTO € HAsIBHICTh 3aMKHYTOTO Kpyroo0iry AM pa3oM i3 MpUKPIIUIEHUMH JI0 HBOTO Tie-
pitpuxamu [1, 10]. Bugose pizHOMaHITTs OiotieHO3y AM € crienndiuHuM 1 3aJIeKUTh Bifl IKOCTI
cToky Ta pexumy podotu OC [8]. I3 acporenkiB AM morparuisie 10 BTOPUHHUX BiICTIHHUKIB.

Metoro poGoTH Oys10 BUBYMTH BHJOBHI CKJIa TIEPITPUX Ha PI3HUX CTafisx ounnieHHs CB.

Marepiaau Ta MeToau

Marepian (kpyrosiituacti iHdy3opii) Brpomosx 2006-2007 pp. Bigbupanmu B OC
M. XKurtomupa, 1ie BinOyBaethes ounmieHns 3mimanux CB (6nusbko 40 tic. M*/100y), KiNbKiCTh
MIPOMUCIIOBUX CTOKIB HezHayHa. OC MaroTh YOTUPU KOMIUIEKCH, KOXKEH 13 SIKUX CKIIQJIAETHCS 3
MEePBUHHUX BIJCTIHHMKIB, a€POTEHKIB 1 BTOPMHHUX BiJCTIHHMKIB. JlOCIIIKEHHS NPOBOIHIH
Ha nepiromy komiuiekci OC, skuil Mae Kiacu4Hy OyIOBY, BCi CKJIaJIOBI PO3MIIICHI OKPEMO,
AePOTEHKU TPUKOPHUIOPHI. BIPomoBK ychoro nepioay AOCIIKCHHS 3HAYCHHS TEMIIEPAaTypH B
aepoTeHkax ctaHoBmwiIo +14,8+5,06°C, 3HaueHHs MyJI0BOro iHaekcy — 153,12431,59, 3HaueHHs
BMICTY PO3UMHEHOT0 KUCHIO — 4,441,4 mr/.

Yeworo Oyio BiniOpaHo i omnpanpsoBano Oiibmie 120 npo6. [Ipobu Opanu kosiiem, 3a-
YepIyIo4H 3 TOBLII PIIMHKM NMEPBUHHUX BIJCTIMHUKIB, a€POTEHKA Ta BTOPHMHHHUX BIICTIHHHKIB.

© Koucrantunenko JI., 2011
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Martepian 10oCTaBIsUIN 10 Jaboparopii y BIAKPUTIH MOCYIXHI, JIe HOTO MOCTIHHO aepyBaH 3a J10-
mmoMororo komrpecopa (Atman-A1500). Kpyrosiiiuacti iH(y30pii BUBYAIH B )KUBOMY CTaHI i
MmikpockoriomM MBP-3, npu 36inbmennHi 150—600 pasis. B3sty npoOy 00po6iisiiii BpoaoBxk 6—7
roz. Busnauennst BuiB mpoBomuin 3a Bu3Haunnkamu A. Kams [17], M. IItinnep [21] i A. Bap-
peHa [22]. Bukopucrana cucreMa niepitpux 3a I1. ITrotopak 3i criiBaBropamu [19].

Y po0oTi BUKOPHCTOBYBAIU TPAIITHHS MEPITPUX, SKE OOUMCITIOBAIM SIK BiHOIICHHS
KUTBKOCTI P00, y SKUX 3HAWIEHO TaHUW BHUI, /10 3araJIbHO1 KUTBKOCTI po0. LIimbHICTE epiTpux
BH3HAYaIM METOJOM BimkamiOpoBaHoi kparumi [11]. o6 mocmiguTH 3aleKHICTh MIUTBHOCTI
KpyroBiiiuacTux iH(y30pii Bif craiii 0OI0JOTIYHOIO OYHIICHHS, IPOOU BIAOMPAIH BiAMOBIIHO
Ha TIOYaTKy, BCEPEIWHI Ta Ha KiHIII aepoTeHKa Yy TPhOX IMOBTOPHOCTSAX 1 BHU3HAYAIW B HUX
IIUTBHICTD TepiTpuX. Pe3ynbTaty JOCHTIKEHHS OINPAIfOBaIN 3a JOMOMOTOI0 OAHO()AKTOPHOTO
JIUCTIEPCIHOTO aHai3y.

Pe3ynbTaTu i ixHe 00roBOpeHHs

[lepiTpuxu 3HaXoAWNM y piAMHAX NMEPBUHHUX BIACTIMHUKIB, NepH]IiTOHI aepOTEHKIB i
BTOPHHHUX BIJICTIHHUKIB.

Pinnna y nepBUHHUX BiJICTIHHHUKAX € MOJTiCAPOOHO0 30HO0, 3 BUCOKMM BMICTOM OpraHiy-
HUX PEYOBHH 1 HU3bKOIO KOHIIEHTPAIIE€I0 PO3YMHEHOT0 KUCHIO [2]. TyT ineHTudiKyBanu Tpu BUIH
KpyroBiityactux iHQy3opiit (Vorticella microstoma, V. alba Fromentel,1874 ta Carchesium polypi-
num (Linnaeus, 1758)). L1i Buau Hanexath 10 p-canpodiB i a-me3ocarnpo0is [14]. [Ipore HeyacTe
BUJIAJICHHS OCaJly 3 EPBUHHOTO BiJCTIHHMKA MPU3BOAMIIO JI0 AKTUBHOTO PO3KIIaay MIKpO(IOpOro
OpraHiuHKMX PEUOBHH, BUALICHHs METa0OITIB [8, 9], siKi Oyl TOKCUYHUMH JIISI BUIIC3TaIaHUX BHU-
B, TOMY TPAIUBUIMCS TAKOXK HEAKTUBHI 300111 LIUX BU/IIB 00 MEPITPUXH B3araiii Oyiu BiZICyTHI.

B AM aeporeHkiB HaMu BUSIBIICHO 22 BUIM NepiTpuX. BoHU mpezcTaBieHi MOOANHOKUMHA
(pin Vorticella Linnaeus, 1767) i kononiansuumu (Carchesium Ehrenberg, 1831, Zoothamnium
Bory, 1824, Epistylis Ehrenberg 1830, Opercularia Goldfuss, 1820) dopmamu anopikar. Ilepe-
MilyBaHHS AM 3aB/sSIKM INTY4YHIN aepailii € OJHUM i3 OCHOBHHX (PakTOpPiB BiJOOPY BUJIB Mepi-
TpHX Y ioro OiorieHo3i. /1o Takux yMOB iCHYBaHHS PUCTOCYBAIIUCS MEPITPUXHU 31 CKOPOTIUBUMHU
creomamu (ponu Vorticella, Carchesium ta Zoothamnium), siKi IPU MEXaHIYHOMY MOAPA3HCHHI
3[1aTHI pearyBaT CKOpOUeHHsM cTebna. [lepiTpuxam 3 HECKOPOTIMBUMHU cTeOlIaMH, sIKi B IIPHU-
poxi Oynu BHUSIBIIEHI sIK €MiOIOHTH Ha BOIHHUX TBapUHAaX [4—6], caMe KUTTS Ha HAX y IIPUPOJHUX
BOJIOIIMax JOTIOMOIJIO IPUCTOCYBATHCS IO YMOB TypOYyJIEHTHOCTI B aepoTeHkax [ 1, 2]. Jlopikaru
(pin Thuricolla Kent, 1881), BusiBICHI 11| yac AOCIiIKESHHs, OyJIN MPEACTABICHI OJHUM BUIOM.
LLiit rpymi IPOTHCT NPUCTOCYBATHCS 0 YMOB a€pPOTEHKIB J0TIOMarae Jiopika, Ky BOHH 3aHypIO-
I0ThCS TIPH CKOPOYEHHI 300112 BHACIZOK HOTO TOIpa3HEeHHSI.

Yacrora TparuisiHHs KpyroBiiiuactux iHdy3opii npeacrasieHa Ha puc. 1.

Haii0inpin 3BHYaiiHUMHU BHAAMHU MEPIIOr0 KOMILICKCY 3a YaCTOTOK TPAIUISIHHS OYJIH:
Epistylis plicatilis Ehrenberg, 1831 (tpamistans 0,83), E. thinemanni (Nenninger, 1948) (0,58),
E. coronata Nusch, 1970 (0,54), E. entzii Stiller, 1935 (0,5), E. bimarginata Nenninger, 1948
(0,46), E. chrysemydis Bishop et Jahn, 1941 (0,42), Opercularia articulata Goldfuss, 1820 (0,58),
V. microstoma (0,83), V. convallaria (Linnaeus, 1758) (0,75), V. striata Dujardin, 1841 (0,71),
V. alba (0,54), V. submicrostoma Ghosh, 1922 (0,42). [lo BuaiB, siKi pifiie TParislFOTbCS, CIiJ
BimHectu: E epibioticum Banina, 1983 (0,17), E. longicaudatum Banina, 1983 (0,08), O. coarc-
tata (Claparéde et Lachmann, 1858) (0,13), O. microdiscum Faure-Fremiet, 1904 (0,13), V. picta
(Ehrenberg, 1831) (0,04), V. petergoffi Banina, 1983 (0,04), Z. parasiticum Stein, 1859 (0,21),
Carchesium batorligetiense (Linnaeus, 1758) Ehrenberg, 1830 (0,21), C. polypinum (0,04), Thu-
ricola similis Bock, 1963 (0,08).
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convallaria, 0,75 artreutata

Puc. 1. TpamistHHS pi3HUX BHAIB IEPITPUX Y NMEPIIOMY KOMILIEKCI O4MCHUX criopya M. JKuromupa.

IcHYIOTB pi3HI TyMKH CTOCOBHO iHAMKATOPHOTO 3HAUCHHS Pi3HUX pomiB mepitpux. OmHi 10-
CITITHAKY HaWKpanyMe iHAUKaTOpaMu SKocTi AM BBaXaroTh NPENCTaBHUKIB pomy Epistylis [16],
iamm — Vorticella [18, 20]. IcHye Takok TyMKa, 3TiHO 3 KOO POOHTH y3araJbHEHHS Ha KOPHUCTB TOTO
YH {HIIIOTO POy SIK HAMOLIBIN 3pYYHOro i e()eKTHBHOTO iHIMKATOPa CHCIM(pIYHNX YMOB Y CHCTEMI
ounteHHst CB e pusuxoBanmM [12]. JlaHi TparuisiHHS, HABEICHI BHIIE, MOYKHA BUKOPHCTOBYBATH TIPH
BHOOPI IHANKATOPHUX BUJIIB Pi3HUX 3HAYCHB TEXHOJOTIYHUX XapakTepucTHK poooti OC: BMICTY po3-
YHHEHOTO KHCHIO, HABAHTAXKECHHS Ha MYJ (KUTBKICTh OpPraHIYHUX PEUOBHH, IO TpHTiagac Ha 1 r AM),
3HaueHb pH, HassBHOCTI TOKCHHIB. MU BBaXKaEMO, 1110 BUJIH, SIKi MalOTh BICOKE 3HAYEHHS TPAIUISTHHS, €
IHANKaTOpaMi HOPMAJIBEHO Tpaltorodoro AM, npu sikoMy sikicTb ountnenHst CB € makcnmanbHoro (E.
plicatilis, V. striata, V. convallaria, V. microstoma). A iHIUKaTopaMu KpUTHIHHX cTaHiB podotr OC —
pimkicHi. Hanpukoma, sik ouH 3 iHAUKATOPIB MEPEBAHTAKEHOTO MYITY, TIpH sSikoMy Ha | r AM npumamae
OubIe 350 Mr 3a0pYIHIOIOYIX PEUOBHH 1 TOTIPITYETHCS SIKICT OurIieHHs Bomw € C. polypinum. Hari
JTaH1 MiATBEPDKYIOTHCS pe3ylIbTaTaMy HIIAX TOCIiTHAKIB [3].

OCKinTbKH CTIYHA BOJA MOIAETHCS HA TTOYATKY acpOTEHKa 1 BUTIKAE 3 MPOTHUIICKHOTO HOTO
KIiHIIS, TO, BIINOBIAHO, KOHIICHTPALisl OPraHiYHUX PEUYOBHH Ha MOYATKy aepOTEHKa 3HAYHO BHUIIA,
HIK Ha KiHI [7]. MU TOCITI IMIH 3aJ1eKHICTD IITBHOCTI KOYKHOTO 3 BHIIIB Bijl CTa/Iii 01070TTIHOTO
OYMIIECHHS 3a JI0TIOMOT0I0 OHO(AKTOPHOTO AMCTIepciitHOTO aHami3y. IIpoTe s 3aneHicTh s
ycix BUIIB He Oylia MiATBEpPKEHA CTATUCTHYHO, OCKUTBKHM 3HAYCHHS JIOBIPYOI BipOTiTHOCTI (P)
3HauHo nepeBuiysann 0,05. MoXIJIMBO, 11€ 3yMOBJIEHO HEPIBHOMIPHICTIO PO3IOAIITY OKPEMHUX
BHJIIB B a¢POTCHKAX Yepe3 IHTEHCUBHE MepeMinryBaHas AM BHACTIIOK IITYYHOI aeparlii Ta Bif-
HOCHO MaJIoTo Jacy rnepeOyBaHHs (6—8 To1) fioro B aepoTeHKy [15].

My, sIKMif BUXOANTH 3 AePOTEHKA PAa30M 31 CTIYHOIO PIAWHOIO, IOTPAIUIs€ y BTOPHHHHUNA
BIJICTIHUK, OCi/Ia€ TaMm IIiJl BIUTMBOM BIIACHOI MacH Ha JTHO, 3TYIIYETHCS, OCKUIBKY ITiITyBaHHS
TIOBITPS 1 IEpEeMIITyBaHHS PIIUHE Y HHOMY HeMae. Y nepu(iTOHI BTOpHHHAX BiJICTIHHUKIB OyiTH
BHSBJICHI Ti )K CaMi BUH MEPITPHX, 0 i B AM aepoTeHKiB. [3 BTOpHHHOTO BiJICTII{HAKA BiH 3HOBY
MOTPAIUIsie Ha TIOYaTOK AePOTEHKA Y 3TYIICHOMY CTaHi.

KpyrosiituacTi iH(py30pii BUSBICHO y piAWHAX TIEPBUHHUX BiJCTIHHNKIB, aPOTEHKIB 1 BTO-
PUHHUX BiICTIHHUKIB. Y TIEPBUHHHUX 3HAXOAWIN TUTHKH 3 BHIM KPYTOBiUACTHX iH(Y30pid, a y
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3MIIIaHIA PiFHI aePOTEHKIB 1 BTOPUHHUX BIACTIHHUKIB — 22 Buau. HaitOinbin 3BHYaiiHUIMK BH-
JTaMH TIEPITPUX aKTHBHOTO MYITy, 32 3HAUCHHSAMHE TPAIUIIHHS, € Epistylis plicatilis, E. thinemanni,
E. coronata, E. entzii, E. bimarginata, E. chrysemydis, Opercularia articulata, Vorticella microstoma,
V. convallaria, V. striata, V. alba, V. submicrostoma. 3ane:XHiCTh IIUIBHOCTI BUIIB KPYTOBIHYACTHX
1H(Yy30pii Bix cTaaii 01070TTIHOrO OUHIICHHS HEe Oy/1a IMiATBepIKEeHa CTATUCTHYHO, OCKIJIBKH 3Ha-
YeHHs1 JI0BipYoi BiporinHocTi (p) 3HagHOo mepepuiryBand 0,05, o 3yMOBIEHO iIHTEHCHBHUM Iepe-
MinryBaHHsIM AM 1 BigHOCHO MayiuM dacoM (6—8 rom) nmepeOyBaHHS HOTO B a€POTEHKY.
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THE SPECIES COMPOSITION OF THE PERITRICHIA (CILIOPHORA,
PERITRICHIA) ON THE DIFFERENT STAGES OF THE SEWAGE
WATERS CLEANING

L. Konstantynenko

Ivan Franko Zhytomyr State University
42, Pushkinska St., Zhytomyr 10002, Ukraine
e-mail: lkonstantynenkol@rambler.ru

The Peritrichia were found in liquors of the primary sedimentation tanks, of the ac-
tivated sludge tanks and of the secondary sedimentation tanks. In the primary sedimentation
tanks were found only 3 species, in the periphyton of the activated sludge tanks and of the
secondary sedimentation tanks — 23 species peritrichia. The dependence of the compactness
of the peritrichia species from the biological cleaning stage doesn’t confirmed statistically.

Key words: peritrichia, sewage treatment plant, sewage waters, activated sludge
tank, activated sludge.

BHUJI0OBOI COCTAB KPYTOPECHUYHBIX HH®Y30PUM (CILIOPHORA,
PERITRICHIA) HA PABHBIX CTAIUAX OUUCTKHU CTOYHBIX BOJ
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Kpyropecununsie nH(y30pun 00HapY>KEHBI B JKHKOCTSIX IEPBUYHBIX OTCTOWHHKOB,
a9POTEHKOB U BTOPUYHBIX OTCTOMHUKOB OYMCTHBIX COOPYKEHUH. B mepBUYHBIX OTCTOMHUKAX
oOHapy»KeHBI TOJIBKO 3 BUA, a B IEpU(HUTOHE adPOTCHKOB M BTOPUIHBIX OTCTOHHUKOB — 23
BHJ/Ia KPYTOPECHUIHBIX MH(DY30pHil. 3aBUCHMOCTD IUIOTHOCTH BUJIOB MIEPUTPUX OT CTATUU
OMOIOTHYECKOI OYNCTKN HE MOATBEPIKICHA CTAaTHCTHYECKN.

Kniouesvie cnosa: KpyropeCHUUHbIE HH(Y30pHU, OUHCTHBIE COOPYKEHHUS, CTOUHEIE
BOJIbI, a9POTCHK, aKTHBHBIH HJI.



