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OIIIHKA IHTEHCUBHOCTI )KUBJIEHHS KPYTOBIMYACTHUX
IH®Y30PIH (CILIOPHORA, PERITRICHIA) OYMCHUX CIIOPY ]

Koncrantunenxo JI. A.
JKumomupcoxuii Oepocasruil ynieepcumem imeni leana @panka
10008, Ykpaina, ’Kumomup, eyn. B. bepouuiecvka, 40
Ikonstantynenkol@rambler.ru

JocmimkeHa 3a1eXHICTh IHTCHCUBHOCTI KHUBIICHHA KpYyroBiiftuacTux iH(y30piil BiJ 3HaAUYCHB TigpOXIMIYHAX
MOKa3HUKIB aKTUBHOTO MYJIy OYHMCHHX CIIOPYJl, Ha SKHUX 3/iHCHIOETHCS OYMCTKA NMPOMHCIOBHX CTOKIB. Jlis
TphOX 13 Jocmimkenux BuaiB, Carchesium batorligetiense, Vorticella microstoma ta V. submicrostoma,
BCTAaHOBJICHA IPsAMa 3aJIeXKHICTh MK 3HaueHHAMH KUB Ta KOHIEHTpamielo po3urHHOTO KUCHIO B 3MIIIaHIH
pinuui akrtuBHoro myny. ust Pyxicola affinis, Thuricola similis Ta Epistylis longicaudatum — ob6epuena
3aNeKHICTh Mix 3HaueHHssMA KUB Ta mMynoBuM iHmekcom. OOepHeHa 3ajexHicTh Mixk 3HaueHHAMU KUB Tta
aKTMBHOI peaKilii cepeIoBHUINa BCTAHOBIIEHA JIJIsl YOTHPHhOX BB Kpyrosiituactux indysopii, V. microstoma,
V. submicrostoma, E. coronata ta C. batorligetiense. BcraHoBieHa BiAMiHHICTh IHTEHCHBHOCTI YKHMBJIEHHS
HEepITPHUX Y MPOLECi OYUCTKU TTOOYTOBHUX Ta MPOMHUCIOBUX CTIYHUX BOJI.

Kniouosi cnosa: kpyeosivuacmi ingy3opii, akmunuii My, [HMEHCUBHICMb JCUGLEHHS, KEAOPAm Hucid mpagHux

8aKYOIIb.

OIIEHKA HHTEHCUBHOCTH NMUTAHUS KPYTOPECHUYHBIX UH®Y30PUM (CILIOPHORA,
PERITRICHIA) OYUCTHBIX COOPYKEHUI

Koncrantunenko JI. A.
JKumomupckuii cocyoapcmeennulil yHueepcumem umenu Meana Oparnxo
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HccnenoBana 3aBHCHMOCT WHTCHCHBHOCTH IIMTAHHMS KPYTOPECHWYHBIX HH(QY30puii OT 3HAYCHHM
THAPOXUMHUYCCKHX MOKa3aTesiedl aKTHBHOIO WA OYHCTHBIX COOPYXCHHH, TI/¢ MPOUCXOTUT OYHMCTKA
NPOMBILIUIEHHBIX CTOKOB. [l Tpéx mMccliemoBaHHbIX BuaoB, Carchesium batorligetiense, Vorticella
microstoma Tta V.submicrostoma, ycraHoBieHa mpsMas 3aBHCHMOCTh HWHTEHCHBHOCTH TIHTAHHS OT
KOHLICHTPALMU PACTBOPEHHOTO KHCIOPOJa B CMEIIAHHOM JKUIKOCTH aktuBHOro mia. s Pyxicola affinis,
Thuricola similis Ta Epistylis longicaudatum — o6GparHast 3aBHCHMOCTh MEXITy 3HAUCHUAMH KBaJpaTa duciia
NHIIEBAPUTEIbHBIX BaKyoJiell M WIOBBIM uHIEKcOM. OOparTHas 3aBHCHMOCTb MEKIY WHTEHCHBHOCTBIO
OHUTAHUS W aKTHBHOW pEakiMedl Cpejbl YCTAHOBJICHA VIS YETHIPEX BHUIOB KPYrOPECHUYHBIX UH(Y3O0pHH,
V. microstoma, V. submicrostoma, E. coronata ta C. batorligetiense. YcranoBneHo oTian4ne HHTCHCHBHOCTH
[HUTAHKS IEPUTPUX B POLECCE OUMCTKU OBITOBBIX U MPOMBIIUICHHBIX CTOYHBIX BOJI.

Kniouesvle cnoea: Kpyzopecnuunvie UHGY30puU, AKMUGHBIL UN, UHMEHCUSBHOCMb NUMAHUS, KE8AOPAm Yucia

RUWEBAPUMENbHBIX 8AKYOel

THE EVALUATION OF THE PERITRICHIA (CILIOPHORA, PERITRICHIA) NUTRITION RATE
IN THE SEWAGE TREATMENT PLANT

Konstantynenko L.A.
Zhytomyr Ivan Franko State University
10008, Ukraine, Zhytomyr, V. Berdychivska str., 40
Ikonstantynenkol@rambler.ru

The peritrichous infusoria — is one of the main organism groups in activated sludge in the sewage treatment
plant. As the result of their filtering activity sewage cleaning takes place, activated sludge flakes structural
characteristics ameliorate. The peritrichia indicative meaning is important too. They react to sewage
treatment plant technological regime changes both morphologically and physiologically. That's why we
suggest using their nutrition rate — the square number of food vacuoles — for evaluation of cleaning sewage
quality.

Nutrition in peritrichia goes with certain rhythm. Maximum nutrition intensivity is registered in favourable
environmental conditions. In unfavourable conditions infusoria stop their nutrition and sewage water
cleaning deteriorates. Earlier we evaluated some peritrichia species nutrition rate in activated sludge from
aerotanks with sewage water from dwelling quarters. But we didn't investigate this index in activated sludge
of industrial sewage.

The aim of this work is to investigate the dependence of peritrichia nutrition rate on hydrochemical indices of
activated sludge from industrial sewage.

The activated sludge was investigated every season during 2007-2013. 250 samples were taken. The samples
were taken from aerotanks in two sewage treatment plants in Zhytomyr. On the first plant sewage water
mainly from dwelling quarters was collected, while in the second — from industrial enterprises, such as meat-
processing factory, plants where plastic windows and bags are produced, etc. The peritrichia were
investigated in living state. The activated sludge was constantly aerated in the laboratory. To investigate the
nutrition rate activated sludge was poured into Petri cups (d=3,5 cm) 2,5 ml each, then 0,01 ml of liquid
black ink “Gamma” (Moscow, Russia) was added and after 10 minute exposition the number of food
vacuoles with ink was calculated. As the index of peritrichia nutrition rate we used square number of food
vacuoles. Obtained data were processed with STATISTICA 6,0 program.

All in all 26 peritrichia species were registered in activated sludge of these plants. Average indices of
peritrichia nutrition rate in these two Zhytomyr plants were analyzed during the whole period. Nutrition rates
and their dependence on activated sludge hydrochemical indices were investigated in the following species:
Vorticella convallaria (Linnaeus, 1758), V. alba Fromentel, 1874, V. submicrostoma Ghosh, 1922, V.
microstoma Ehrenberg, 1830, Carchesium batorligetiense Stiller, 1953, Epistylis plicatilis Ehrenberg, 1831,
E. longicaudatum Banina, 1983, E. entzii Stiller, 1935, E. epibioticum Banina, 1983, E. coronata Nusch,
1970, Thuricola similis Bock, 1963 ta Pyxicola affinis Kent, 1881.

The highest average indices of nutrition rate are in peritrichia colonial forms: E. plicatilis (108,59), E. entzii
(82,59), E. longicaudatum (72,07) ta E. coronata (57,02). In our opinion it’s the result of mutual activity of
zooids from one colony. Approximately equal nutrition rate is in V. alba (24,83), V. convallaria (19,38), C.
batorligetiense (27,74), P. affinis (21,65) and T. similis (22,30). The lowest indices of nutrition rate are in
such species as V. microstoma (11,24) Ta V. submicrostoma (12,92). Amongst the colonial forms the lowest
average nutrition rate index is in E. epibioticum (26,56) due to zooids smaller size. According to the
investigation results peritrichia nutrition rate greatly slows down during sewage cleaning technological
regime breach. One of the reasons is hydrobionts intoxication with toxic substances from primary settling
tank in which fresh sediments were not removed thoroughly. In such conditions peritrichia activity lowers,
their peristoms draw into and the cilia movements become sluggish. It results in lower number of food
vacuoles the square of which is the nutrition rate index. Also, if the cleaning regime changes, hydrochemical
indices such as dissolved oxygen, active environmental reaction which directly influence peritrichia nutrition
rate change too.
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The dependence of peritrichia nutrition rate on activated sludge hydrochemical indices is researched. In all
researched species the direct dependence of square number of food vacuoles and the dissolved oxygen in
activated sludge is established. But for majority of them the correlation coefficients were less then 0,2. The
low correlation can be explained by the constant dissolved oxygen level maintained by workers for normal
sewage cleaning. Only in C. batorligetiense, V. microstoma Ta V. submicrostoma correlation coefficients are
0,75, 0,60 and 0,35, that’s why the square number of their food vacuoles can be recommend as the indicator of
oxygen level in aerotank sewage.
Inverse dependence in nutrition rate and sludge indices is clearly seen in such species as P. affinis, T. similis
and E. longicaudatum. Their correlation coefficients are 0,71, —0,73 ta —0,68 accordingly. These three
species are more sensitive to pressure change and quickly react to sludge reloading with low nutrition rate.
That's why square number of their food vacuoles can be recommended as indicator of AS pressure.
S.1. Metalnikov admitted increase of nutrition rate in paramecium in low-acid environment and its decrease in
low-alkaline one. The same tendency is observed in peritrichia in activated sludge. In our research the pH
level was constant. The highest inverse dependence in nutrition rate and pH level is in V. microstoma,
V. submicrostoma, E. coronata ta C. batorligetiense. Their correlation coefficients are —0,42, 0,46, —0,52
and —0,38 accordingly/
The results of our research show great difference in peritrichia nutrition rate in two sewage treatment plants.
All peritrichia species have lower square number of food vacuoles in industrial sewage if compared with that
from dwelling quarters. Most probably it is connected with industrial sewage toxicity.
The further investigation of peritrichia nutrition rate, enlisting indicative species for registering fluctuations
of activated sludge hydrochemical indices, establishment of peritrichia indicative species in industrial sewage
are promising. It is important to implement the investigation results into the practice of sewage cleaning
monitoring for quick reactions to technological regime violations.

Key words: peritrichia, activated sludge, nutrition rate, square number of food vacuoles

BCTYII

Kpyrosiituacti iH$y30pii ckiIagaloTh OCHOBHY I'pyNy OJHOKIITUHHHUX B aKTUBHOMY Myl (AM)
ouncHux cnopyn [l, 2]. BaximBuM HacminkoMm ixHBOI (inbTpamidHOl MISUTBHOCTI € 3HUIICHHS
OakTepiil, y TOMY YHCIi 1 XBOPOOOTBOPHHMX, OCBITJIICHHS OYHMIIEHOI BOAU. Taka isJIbHICTh
1H(Y30piii 3HAYHOIO MipOIO AonoMarae (POpMyBaHHIO IIAcTiBLIB AM 1 mokparye Horo CTpyKTypHi
BIAcTUBOCTI [3, 4]. BaxxnuBe i iHAUKATOpPHE 3HAYEHHS MEPITPUX aKTUBHOrO myny [3, 4, 5]. Bonu
Mopdooridao 1 (i3i0JOTIYHO pearyrTh Ha 3MIHH TEXHOJIOTIYHOTO PEXUMY POOOTH OYHCHHX
cnopya. Came ToMy 1 3alIpOIIOHOBAHO BUKOPUCTOBYBATH MOKA3HUK 1HTEHCUBHOCTI iX KMBJICHHS —
KBaJpaT uncia TpaBHUX Bakyosb (KUB) mis BU3HaUeHHS SKOCTI OYMCTKY CTIYHHX BOJ [6, 7, 8].

IIponiec xuBneHHsS B iHQY30pid BiAOyBa€ThCS 3 TMEBHOIO PHUTMIYHICTIO. MakcuMalbHa
IHTEHCHUBHICTh >KMBJICHHS CIIOCTEPITAETHCS 32 HASBHOCTI CIPUATIMBUX yYMOB cepenoBuimia [S5]. Y
BUIMAJIKY, KOJIM YMOBH CEpeJOBUINA HECIPUATINBI, 1H(PY30pii MepecTaroTh KUBUTHCH, BiIOBITHO
MOTIPIIYETHCSI OYMCTKA CTIYHUX BOJ. llomepennbo Hamu 3AiiiCHIOBaJIach OIlIHKA 1HTEHCHUBHOCTI
KUBJICHHS I€IKUX BHUJIIB MEPITPHX, 110 HACEJAIOTh aKTUBHUM MYJl OUMCHHUX CHOPY, aje JHILe THX,
ne BIIOYBa€ThCsl OYMCTKA 1MoOyToBuUx cTokiB [9, 10]. JlocmimkeHHs 3aleXHOCTI 1HTEHCHUBHOCTI
KMBJICHHS MIEPITPHUX BiJ CKJIA1y CTIYHUX BOJ JIO I[LOT'O HE MMPOBOIANINCE.

MeToro poboTu Oyl0 OCIIIUTH 3aJIEKHICTh IHTEHCUBHOCTI KMBJIEHHSI KPYTroBiifuacTuX 1H(Yy30pii
BiJl TiAPOXIMIYHUX TMOKa3HHKIB AM OYHMCHUX CIOpYI, /€ BiAOYBAETHCS OYHMCTKA MPOMHCIOBUX
CTOKIB.

MATEPIAJIM TA METOU JOCJIIKEHHA

JlociskeHHsT aKTUBHOTO MYJTy TPOBOJIMIIN KOXKHOTO ce30HYy Brnpoaosx 2007-2013 pokiB. Ycboro
Bi1iOpano 250 mpo6. [IpoOu BigOupanu B aepoTeHKax JABOX OYMCHMX cropyn Kanamizamii (OCK
Nel ta OCK Ne2) m. XKutomupa. Ha nmepumx npoxoauTh ourncTKa NEPEeBaKHO MOOYTOBUX CTIYHHUX
BOJ (MPOAYKTH KUTTEMISTBHOCTI JIIOJIMHU ), Ha 1HIIHMX — ipomucioBux. Ha OCK Ne2 ounnrytorscs
CTIYHI BOAHW, WIO0O MICTITh CTOKH M SICOKOMOIHATy, MIAMPUEMCTB, [I€ BHUTOTOBJISIOTH
METaJIOIUIACTUKOBI BiKHA, MTOJIIETUICHOBI MIIIKU Ta 1H. AM 3auepmyBaiu KoBiueM i3 rimubunu 0,5-
1 M 1 Bigpa3y IoCTaBiIsuIM A0 jJadbopaTopii y BIIKpUTIH CkisHINA nocynuHi. [lepiTpux BuUBYaIM B
KUBOMY cTaHi mig MikpockornomM MBP-3 (36inbmenns 150-600 paziB). Y nabopatopii AM
MOCTIHO aepyBanu. Jlyis BUBUEHHS IHTEHCHUBHOCTI JKMBIIEHHS KpyromiidacTux iHdy3opiii AM
posnuBanu B vammku Ilerpi (d = 3,5 cm) no 2,5 mi1, mo yep3i goxaBanu mo 0,01 mi pigkoi 4opHOT
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tymi «["amma» (Mocksa, Pocis) 1 gepe3 10 xB. ekcrmo3uuii migpaxoByBajdu KiIbKICTh TPAaBHUX
BAaKyOJIb, IO MICTSITh YacTOYKH Tymr. SIK TOKa3HWK I1HTEHCHBHOCTI JKHMBJICHHS TNEPITPUX
BUKopHucToByBasin 3HaueHHs KUB [6, 7, 8]. JocnimkeHHs IHTEHCHUBHOCTI JXUBJICHHA Ta ii
3aJIC)KHOCTI BiJ 3HAYEHb TiIpOXiMIYHHMX MOKa3HUKIB AM mpoBoawnu y Takux BuaiB: Vorticella
convallaria (Linnaeus, 1758), V.alba Fromentel, 1874, V. submicrostoma Ghosh, 1922,
V. microstoma Ehrenberg, 1830, Carchesium batorligetiense Stiller, 1953, Epistylis plicatilis
Ehrenberg, 1831, E. longicaudatum Banina, 1983, E. entzii Stiller, 1935, E. epibioticum Banina,
1983, E. coronata Nusch, 1970, Thuricola similis Bock, 1963 ta Pyxicola affinis Kent, 1881.

KinekicHi nani o6po6ieno 3a gonomoroto nporpamu STATISTICA 6.0.
PE3YJIbTATH TA IX OBGITOBOPEHHS

3a Bech mepioA AOCIIDKEHHS MPOAHAII30BAHO CEPE/IHI 3HAYCHHS IHTCHCHUBHOCTI >KHBJICHHS
Kpyropiiuactux iHpy30pii aBOX ouucHHX crnopya M. Kutomupa (puc. 1). Bcworo
3apeecTpoBano B AM mux criopyn 26 BuIiB Kpyrosiiiuactux iHdy3opiii [10]. Haitboinem BuCOKi
CepellHl TMOKa3HWKU 1HTeHcUBHOCTI xuBieHHs (KUB) xapaktepHi misi KoloHiambHHX (Gopm
kpyrosiituactux iHdy3opiit: E. plicatilis (108,59), E. entzii (82,59), E. longicaudatum (72,07)
ta E. coronata (57,02). Tlpu6iu3Ho oaHAaKOBAa IHTEHCHBHICTH XXKHBJICHHS crocrepiraiacs y V.
alba (24,83), V. convallaria (19,38), C. batorligetiense (27,74), P. affinis (21,65) ta T. similis
(22,30). HaiiHmkumii MOKAa3HUK IHTEHCHBHOCTI JKUBICHHS HAJIEKUTh MPEACTABHUKAM TaKUX
MOOJWHOKKX BHUAIB, sk V.microstoma (11,24) Tta V. submicrostoma (12,92). Cepen
KOJIOHIJIbHUX (hOPM HAWMEHIINN cepeHIN MOKa3HUK IHTCHCHBHOCTI JKMBJICHHS MPUTAMaHHUN
E. epibioticum (26,56).

HaiiBuii moka3HUKW 1HTEHCUBHOCTI kuBiieHHs (57,2-108,6) mpuTamMaHHI came KOJOHIaJbHUM
dbopmam nepitpux. Lle €, Ha HamTy TyMKY, HACJIIIKOM CITUTBHOL TISITBHOCTI 30011B OJIHIET KOJIOHII.
3MEHIICHHS IMOKa3HHMKIB iHTEHCHBHOCTI skuBjeHHs (11,2-26,56) sBumis, V. microstoma,
V. submicrostoma rta E. epibioticum, iiMoBipHO, MOB’sI3aHO 13 BiJHOCHO MEHIIMMH PO3MipaMu
300i1iB IIUX MEPITPHUX.

B E. plicatilis
\ ) E. longicaudatum

21,65 { E. entzii
21,14 ) I 108,59

E. coronata

E. epibioticum
m V. alba

V. submicrostoma

V. microstoma

e @N\\\\\\\\\\:\E

i

.

== V. convallaria
[-7] T.similis

C. batorligetiense

82,59

=
N P. affinis

Puc. 1. Cepenni 3nauenns KUB kpyrosiituacTux iH(py30piii 3a nepioJ1 JOCIIHKEHHS

3a pe3yibTaTaMu JOCHIJKEHb BCTAaHOBJEHO, L0 I1HTEHCHUBHICTb >KHUBJIEHHS KpYyroBiiiuacTux
iH(Yy30piii 3HAUHO 3HUKYETHCS MPH MOPYIIEHHI TeXHoJoriyHoro pexumy podoru OCK [9, 10].
OnHi€l0 3 MPUYMH TaKOTO 3HUKEHHSI € IHTOKCHKAIiS T1JpOOIOHTIB TOKCUYHUMH PEUOBUHAMM, SIKI
YTBOPIOIOTHCS B MEPBUHHUX BIACTIMHMKAX NMPU HEAOCTATHHOMY BHIAJIEHHI 3 HUX CHPOTO OCaIy
[5]. 3a TakMX yMOB aKTHBHICTb MEPITPUX 3HIKYETHCA, iX EPUCTOMHU YaCTO BTATYIOThCS, a poOoTa
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BillOK mocnabmroeThes. 1le mpu3BOaUTE 0 3MEHIIEHHS KITBKOCTI TPaBHUX BaKyoJb 1 BIAMOBIIHO
KYB, 1110 € MOKa3HUKOM 1HTEHCUBHOCTI iX JKMBJIEHHS.

Kpim TOro, mpu 3MiHI PEKHUMY OYMCTKH, 3HAYHOIO MipOIO 3MIHIOIOTHCS 3HAYEHHS OCHOBHHUX
TiAPOXIMIYHMX MOKa3HHUKIB, TAKUX SIK BMICT PO3YMHEHOr0 Y BOJAI KHCHIO, aKTHBHA pPEAKI[is
cepelloBUIIa 1 HaBAaHTAKCHHS, sKi O€3MOCepeHbO BIUIMBAIOTh HA AKTUBHICTh JKUBJICHHS
iHQy3opii [5].

JUis BCiX IOCHIJKyBaHUX BHUAIB BCTAaHOBUIIM NPSIMY 3aJIeXKHICTh MK 3HaueHHsMu KYUB Ta
BMICTOM PO3UYMHEHOTO KMCHIO B AM. [IpoTe mist 6UIbIIOCTI 3 HUX KOe(DIi€HTH KOpesii Oynu
MeHmuMH 3a 0,2. HU3bKy KOpensiilo MOXHa MOSCHUTH THUM, IO KOHIEHTpAIis pO3YMHEHOTO
KHCHIO B AM MiATpUMYETHCS NMpaliBHUKAMU OYHCHHUX CIIOPY[ MPUOJIM3HO HA OJTHOMY PiBHI, IO
€ HeOoOX1THOK YMOBOI HOPMaJIbHOTO X0y mpoiecy ouuctku [5]. Jlume mis C. batorligetiense,
V. microstoma Ta V. submicrostoma koedimieHTrn KOpensiii MaroTh BiAMOBIAHO TaKi 3HAYCHHS:
0,75, 0,60 Ta 0,35 (puc. 2). He3nauni koJmBaHHSA KOHIIEHTPAIlIl PO3YHNHEHOTO KUCHIO, HMOBIPHO,
Nnpu3BOJATH 110 3MiH 3HaueHHss KUB y Tprox 3ramanux BuzaiB, Tomy KUB nanux BuIIB MOXKHA
pPEKOMEHAYBaTH BUKOPUCTOBYBATH SK 1HAMKATOP BMICTY KHCHIO B 3MillIaHil pPiIUHI aepOTEHKIB,
y SIKHX 1 BiIOyBa€eTbcs 610JI0T1YHA OYMCTKA CTIYHHUX BOJI.

UiTko BHUpakeHa OOepHEHa 3aJIeKHICTh 1HTEHCHBHOCTI JXKUBIICHHS BiJl 3HAYEHHS MYJIOBOIO
iHgeKCcy y Takux BHIIB, sk P. affinis, T. similis Ta E. longicaudatum (puc. 3). Koedimientn
KopeJsii MiXk IUMH TokazHukamu ctanoBisaTte —0,71, —0,73 ta —0,68 BIAMOBIIHO IS TPHOX
sraganux BuaiB. s V. microstoma, V. submicrostoma, C. batorligetiense, E. entzii Ta E.
coronata 3anexHICTh IHTEHCHBHOCTI >KMBJIEHHS BiJ] 3HAYEHHS MYJOBOTO 1HJIEKCY HE3HayHa.
Koedimientn kopensmii MK UMM TIOKa3HMKamMu cTaHoBwid MeHime Hik —0,30. Ile
MOSICHIOETBCS THM, IO JaHl BUAM € MEHII BHMOIJIMBHMHU [0 3MiH HaBaHTa)KEHHS Ta 31aTHI
MPHUCTOCYBAaTUCh 10 NiepeBaHTaxeHHs. Tpu Bumu, P. affinis, T. similis ta E. longicaudatum, e
OLMBII YYTIAWBI 7O 3MiHM HABAaHTAXEHHS, 1 IPH TMEPEBAHTAKEHHI AKTHMBHOTO MYy UIBUIKO
pearyioTh Ha HBOTO 3HWIKEHHSM IHTCHCUBHOCTI kuBJieHHs. Tomy KUB manux BumiB MoxHA
pPEKOMEHIYyBaTH BUKOPHUCTOBYBATH SIK 1HAWKATOp HaBaHTakeHHS Ha AM. CTOCOBHO iHIIHMX
BUJIB MOXHa MNpunyctutd, mo 3miHa KYB Oyna mnoB’s3aHa 3 Ji€l0 SKOrochb 1HIIOIO
30BHIIIHLOTO YMHHHUKA.

12

10 .\\‘\
8 | ——KUB 300
6l 250
b —= o &— BuicT 200 ——KYB
4 0, 150
2 MF}H 100 —8— MynoBuit
50 A~ iHIEKC
0 T T 0 M T T T

16.09.2013
20.10.2013
04.10.2013 4
11.10.2013
27.10.2013
03.11.2013
10.11.2013
17.11.2013

27.10.2013
29.10.2013
31.10.2013
02.11.2013
04.11.2013
06.11.2013
0;3.11.2013
10.11.2013
12.11.2013
14.11.2013
16.11.2013

bionoziuni nayxu



187

25

300

20 25 gA——= *\\
15 % | xuB 200 N—
150

——KUB

10 —=—Bumicr O, 100 —&— MyoBuit
- ) ML/ 50, iHJIEKC
5 )
O T
o+— """ """ g g g g g g g g g
N M M M MM M MMM MMmMMmMMmMmMm
SEE8EE8858888888¢8¢8 S 2g SS S o o o
geS8ssg8ss898eg4dd 88 53 &g & 4
< © 00 O N < ©W 0@ N < O 0 O M
O OO0 d =+ d A1 a4 AN N NANN MO O
b b
30
25\ 300
250
20 - —¢ | _—KuB —a__
15 20 "\- ——KuB
10 —a_Bwmicr Oy, 150
__ - Mr/7 100 —#=Mynosuit
5 - 5 .\0\\’—/_’, iHeKC
0 0 T T T -
[ep] [e0] [e0] o [30] [30] o ™
s ¢ g d 4 4 4 d s $§ 8§ s 3 9 d
N & &5 o8 -8 8 8 3 g 4 8 8 & 8 18
C
C
Puc. 2. 3anexHicTh IHTEHCUBHOCTI Puc. 3. 3anexHicTh IHTEHCUBHOCTI
xusneHHs (KUB) nepitpux Bix BmMicTy xwuieHHs (KUB) nepitpux Bix
PO3YMHEHOTO KHUCHIO: 3HAUEHHS MYJIOBOIO 1HJEKCY:
a— V. submicrostoma, a—T. similis,
b — V. microstoma, b — P. affinis,
¢ — C. batorligetiense ¢ — E. Longicaudatum

le C.I. MeranpuaukoB [11] momiTHB, 10 CTa0OKUCIIE CEPEOBUINE ITiBUINYE IHTCHCUBHICTDH
KMBJICHHS B TMapamerii, Toai sk cnaboiyxHe, HaBmaku, 3HWKye ii. IlomiOHa kapTuHa
croctepiraiack 1 B iHpy30piit AM. Pesynbratn Hammx AOCTIIKEHb MOKa3yOTh, 0 3HaUYeHHsS pH
HNIATPUMYBAJIOCST TPUOJIM3HO HA OJHOMY pIBHI BIPOJIOBXK Mepiofy nociimkeHHs. HaifricHimmii
oOepHEHUil 3B 130K MK IHTEHCHBHICTIO KMBJICHHs 1 3HaueHHsM pH BusiBuBcs y V. microstoma,
V. submicrostoma, E. coronata ta C. batorligetiense (puc. 4). Koeodiuientn kopemnsiii Mixk TUMH
IMOKa3HUKAMH CTaHOBWIH Bignosiguo —0,42, 0,46, —0,52 ta -0,38.
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Puc. 3. 3anexuicts iHTeHCHBHOCTI XuBieHHs (KUB) nepitpux Big 3Hauenns pH cepenosuia:
a— E. coronata, b — V. submicrostoma, ¢ — V. microstoma, d — C. batorligetiense

3a pe3yapTaTamMH JOCTIKEHb OYJIO BCTAHOBJICHO, IO IHTEHCUBHICThH JKUBJICHHS KPYroBIHYacTHX
iHpy30piit B OCK-1 ta B OCK-2 pisko Biapi3HseTbca. 3HaueHHS Kputepito CTbIOJEHTa ABOX
BUOIPOK MpecTaBieHi B Tadbmumi 1.

Tabmumss 1 — 3navenHs kputepito CTbIOAEHTAa NpPU MOPIBHSHHI IMOKAa3HHUKIB 1HTEHCHUBHOCTI
xwusneHHs nepitpux OCK-1 1 OCK-2 m. XKutomupa
CepenHi MOKa3HUKHA IHTCHCUBHOCTI
Hasga »kuiieHHs (KUB) -
t — kpurepiu p
BUTY
OCK-1 OCK-2
E. plicatilis 174,56+21,40 108,58+15,16 2.97 0.005
E. longicaudatum 116,00+11,08 72,92+10,83 2.75 0.010
V. microstoma 24.44+5,08 11,24+0,37 2.43 0.021
V. submicrostoma 43,83+9,67 12,91+1,45 2.35 0.037
V. convallaria 39,94+8,74 19,35+3,16 2.45 0.026

s Beix BUAIB p ctaHoBuTh MeHme 0,05. Ile cBiguuTh mpo Te, 1O TiNoTe3a CTOCOBHO HMKYMX
3HaY€Hb MOKA3HUKIB IHTEHCUBHOCTI KUBJICHHS KPyTroBIHYacTHX 1H(Y30piii B OUMCHUX CIIOpPYaX, Je
BiIOYBa€ThCS OUMILEHHS MPOMUCIOBHUX BOJI, OPIBHIHO 13 3HAUYEHHSIMM 1HTEHCHBHOCTI >KUBJICHHS
NEepITPUX OUMCHUX CHOPYH, J€ BIAOYBA€TbCA OYMINEHHS IEpEeBaXXHO NOOYTOBUX BOJ,
niaTBepAKyeThes. HailO1b1 IMOBIpHO, 110 11€ OB’ A3aHO 13 TOKCUYHICTIO IIPOMHUCIIOBUX CTOKIB.

[lepcnekTMBHUM y MalOyTHHOMY € TOAAJIbIIE JOCTIPKEHHS IHTEHCHBHOCTI JXKUBJIEHHS 1HIINX
NEepITPUX, PO3LIMPEHHS CHUCKY PEKOMEHJIOBAaHMX IHJMKATOPHUX BHUJIB BIAXWIEHb BiJ
ONTHMAJIbHUX 3HAU€Hb TIAPOXIMIYHUX T[IOKAa3HHUKIB aKTHMBHOIO MYyJy Ta BUSIBICHHS Cepel
Kpyroiyactux iH(y30piil BUIIB-1HAUKATOPIB SKICHOTO CKJIaay MPOMHCIOBHUX CTOKIB. Baxknuum
€ TIOJaJTbIIIe BIPOBA/DKEHHS PE3yJIbTATIB HAIIMX JOCITIHKEHb Y MPAKTHKY 3 METOI KOHTPOIIO 3a
AKICTIO OYMCTKU CTIYHUX BOJ| Ta IIBUJKOTO pearyBaHHs HA 3MiHU TEXHOJOTIYHOTO PeXUMY poOOTH
OYHMCHHX CITOPY/I.

BUCHOBKHA

1.  Haiibinbuii cepeaHi 3Ha4eHHS NMOKa3HUKIB 1HTeHCHUBHOCTI *)uBjieHHs (KUB) nputamanni came
KOJIOHIAEHUM (popMaM KpyroBiituactux indysopiii: E. plicatilis, E. entzii, E. longicaudatum
ta E. coronata.
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Jlns tpeox i3 mocmimkenux Bunis, C. batorligetiense, V. microstoma Ta V. submicrostoma,
BCTAHOBJICHA TpsMa 3aJICKHICTh MDK 3HadeHHsAMH KUB Ta KOHIIEHTpaIli€o pO3YHMHHOTO
KHCHIO B 3MillIaHii piguHi akTuBHOTO Myy. Koedimientn kopensuii cranosinsats 0,75, 0,60 Ta
0,35 BiAmOBiAHO.

Jlns Tppox 13 mocnmipkeHux BuaiB, P. affinis, T. similis ta E. longicaudatum Bcranosnena
obepHeHa 3alexHICTh MDK 3HaueHHs sMH KUB Ta MynoBuM 1HAEKCOM, BIAMOBIAHO 1
HAaBaHTA)XCHHSM Ha akTUBHUN Myn. Koedimientn kopemnsuii cranosnsats —0,71, —0,73 ta —0,68
BIJIITOBIHO.

Jlns gotupbox BHIiB, V. microstoma, V. submicrostoma, E. coronata ta C. Batorligetiense,
BCTaHOBJICHA OOCpHEHA 3aJICKHICTh MK 3HaYeHHssMH KUB Ta akTuBHOI peakiiii cepeioBHIIA.
Koedinientu xopemsmii cranosmsts — 0,42, —0,46, —0,52 ta — 0,38 BiAmoBigHO.

s ycix JOCHTIDKEHUX BUIIB BCTAaHOBICHO, IO IHTCHCHBHICTh iX JKHUBICHHS B OYHCHHUX
cropyzaax, J¢ BiIOyBa€ThCSA OYMCTKA MPOMHCIOBUX CTIYHMX BOJI MEHIIA, HIK 1HTCHCUBHICTD
KUBJICHHS 1X B OUUCHHX CIIOPYJaX, Y SKUX OUYHIYIOTHCS MTOOYTOBI CTOKH.
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OHTOIEHETUYHUH PO3BUTOK JYBA 3BUMAHHOI'O B PI3HUX
JICOBHUX ®PITOINEHO3AX HOBI'OPOI-CIBEPCBKOI'O ITOJIICCA

Cxusip B.I'.
Cymcokuu HayioHaTbHUU acpaprull yHigepcumem
40021, Yrpaina, Cymu, éya. I'. Konopamwesa, 160
skvig@mail.ru

Po3rnsHyTI OCHOBHI OCOONMBOCTI OHTOTCHETHYHOTO PO3BHTKY AyOa 3BHUaitHoro B Jicax Hosropon-
CiBepcekoro Ilomices. TlokazaHo, mo icHyBaHHA ay0a B aOCOMIOTHIH OiNBIIOCTI JIICOBUX (iTOIEHO31B
perioHy CyNpOBOJUKYEThCS HMPOSIBOM HE3aBEPILIEHOTO OHTOTIEHE3Y Ta IEPEeX0/0M YacTHHH OCOOMH B CTaH
TopuKiB. OcO0IMBOCTI OHTOr€HETHYHOTO PO3BUTKY J1y0a y3arasbHeHi B psiii Moaenedl. Hagano indopmariro
PO  XapaKTepHi OCOOIMBOCTI OHTOTCHETHMYHOI CTPYKTYpH TMOMyJsuid Jy0a 3BHYalfHOrO B PI3HHX
JICOPOCIMHHMUX YMOBAX PETiOHY JIOCIIPKEHb.

Kniouosi crosa: onmoeenes, nicosi ghimoyenosu, 0yo 3suuaiinuti, Hoszopoo-Cisepcovke Iloniccs
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