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antonyswan88@gmail.com, beschasnyis@gmail.com

Undeniable is the fact that NO is involved in the pathogenesis and control of infectious
diseases, has an effect on tumors, autoimmune processes and chronic degenerative diseases.
However, this transmitter has a direct dose dependence, the effects of which can be
diametrically opposed. Despite a large amount of information on the effects of NOS on immune
cells, the issue of the effects of certain types of it, namely eNOS, on the proliferative function of
the lymphocyte cell immunity cell remains open. The study used the Metformine (Mf), which is
a trigger for the production of NO, namely endothelial synthase nitrogen oxide (eNOS). This
gastransponder was chosen as it has been used for therapeutic purposes for decades and has a
bulky evidence base of research. Mf in the form of tablets Mefarmil 500 mg
(“Kievmedpreparat”) was used as the eNOS synthesis trigger. The study was conducted on
white BALB mice weighing 25-30 g. All animals were divided into four groups: control group,
and three experimental ones with Mf concentrations: 0,7; 1,1; 2,0 mg per individual.

The research lasted 20 days, the drug was administered at the same time. The red bone
marrow was taken from the femoral bone by puncture method, blood was taken from the
abdominal cavity. The smears were dyed with the Romanovsky-Gimse dye. Mice have been
shown to affect the number of lymphocytes under various metformin concentrations (eNOS).
Namely, a decrease in the concentration of 0,7 mg and an increase in lymphocytes at doses of
1,1 and 2,0 mg of metformin compared with control. The dose-dependent effect of eNOS on the
selection of prolymphoblasts and lymphoblasts, reduction of blasts in group 2, and reduction
of proliferoblasts in the group 1 and lymphoblasts of group 3, and increase of lymphoblasts in
group 1 and prolymphoblasts of group 3 were established.

Keywords: eNOS, metformin, lymphocyte, proliferation.

Jle0inb A., becuacnuii C.

BILIMB CTUMYJAbOBAHOI MET®OPMIHOM EHJIOTEJIAJIBHOI
NOS HA ITPOJHH®EPAIIIO JIIM®OLUTIB

bezcymnisnum € me, wo NO 6idiepae 6usHauanvbHy poib y namoceHe3i ma
KOHMPOIL IHPEKYIUHUX 3aX80PIOBAHD 8 OP2AHI3MI, NPUSHIUYE PICM 3/I0AKICHUX KAIMUH,
3anyuaemvcs 00 pO36UMKY AYMOIMYHHUX NPOYeci@ ma XPOHIUHUX Oe2eHepamueHUX
3axeopiosats. QOHAK, yell 2a30mpancmimmep 0100i€ 1ACMUBICINIO 00303AIeHCHOCHI,
epexmu K020 MOACYMb Oymu diamMempanrbHO NPOMUTIEHCHI.

Hessaocarouu na oocumsv 3naunuii oocse ingpopmayii cmocosro enaugy NOS na
IMYHHI KIIMUHY, NUMAHHS PO 6NJIUE OEsIKUX U020 MUnis, a came eHOOMeniaibHOi
cunmasu oxcudy Himpoeerny (eNOS), Ha nponipepamuery GyHKYit0 KIiMUHHOI 1AHKU
IMyHImemy 3a1UmaAcmobCs GIOKPUMUM.

YV 0ocnioorcenni sukopucmogyeanu npenapam mem@opmin, AKUU € mpueepom 01
npooykyii NO, a came eNOS. llei cazosuii mpancmimep 6yno0 oO6pamo, OCKilbKU GiH
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WUPOKO 3ACMOCOBYEMBCS 3 MEPANEGMUUHOI0 Mmoo NPOMALOM O0eCAMUNims i Mae
3HAUHY 00KAa308y 6a3y 00cnioxceHb. Excnepumenm nposoounu Ha OIMUX MUax JiHii
BALB. Bci meapunu Oynu po3Oineni Ha yYomupu 2pynu: KOHMPOJIbHA mad mpu
eKCNepUMEeHMAaNbHi (AKUM 8ION0BIOHO Yy8oouiu memgopmin y konyenmpayisax 0,7, 1,1;
2,0 me Ha ocobuny).

Jocnioocenna mpusano 20 0i6, npenapam y8oouiu 6 0OuH i Mol camuli 4ac.
YepeoHnuii KicmKo8Ulli MO30K Opanu 3i CMecHO80I KICMKU MemoooM NYHKYIi, Kpoe
ompumyeanu 3 yepegroi nopodcHunu. Ilpenapamu ¢hapbyeanu 3a kKnacuuHum memooom
Pomanoscvrozo-I'imzu.

byno ecmanoeneno, wo memghopmin (y nopieHaHHI 3 KOHMPOLEM) V PISHUX 003aX
30ameH CNpUYUHAMU BNJIUE HA KIIbKICmb JiMgoyumis y 3miwaniu Kposi. Buseneno
SHUNCEHHSL KLIbKOCMI IIMGDOoYumie niciisa 66edenus mem@opminy 6 konyeumpayii 0,7 me
ma 30i1bUleHHs IXHb020 PIBHs NicA yeedeHHs sucoxkux 003: 1,1 i 2,0 me. Bcmanosneno
00303a1eddcHull egpekm 6naU8y Mem@opminy (akutl cmumynioe npooykyiro eNOS) na
0o3pieanHs npoaimpoodracmie i nimgodracmie: 3meHuleHHs Onacmie y epyni 2,
SHUMNCEHHs KitbKocmi nponimghodbnacmis y epyni 1 ma nimghobracmis y npenapamax
KICMKO0B020 MO3KY MBApuH 3-i epynu, a maxkoic 30invuilenns aimpooracmis y epyni 1 i
npoaimgpoobaacmis y 3-i epyni.

Knrwowuosi cnosa: eNOS, memghopmin, nimpoyumu, nponighepayis.

During the last two decades, nitrogen oxide (NO) has recognized as one of
the universal transmitters in the immune system [15]. It participates in the
pathogenesis and the fight against infectious diseases, tumor protection,
autoimmune processes and chronic degenerative diseases [16-19]. Because of its
variety of reactions with molecules and its wide spectrum and the fact that it’s
activity NO is strongly dependent on its concentration, it arouses the interest of
scientists [20-22].

Today there is no simple consolidated picture of the function NO in the
immune system, the protective and toxic NO effects are often observed in parallel.
Its unique inter-and intracellular signalling makes it extremely difficult to predict
the effects of NOS inhibitors and NO donors, which still impede therapeutic use
[23-25].

Except the vasodilating, neurotransmitter and stress-stimulating properties,
undoubtedly the participation of NO in the reactions of oxidative stress,
glutamate-calcium cascade and inflammation [1-3]. The properties of nitrogen
oxide as an effector in various reactions of the immune-endocrine system depend
on the quantity and location of the product of this compound [26]. Therefore
nitrogen oxide, depending on the specific conditions, demonstrates destructive
and protective functions [4-8].

Nitrogen oxide of the human body and animals may have endogenous and
exogenous origin. Endogenous NO is formed from the essential amino acid of L-
arginine under the action of enzymes NO-synthase (NOS). These enzymes form
the family of cytochrome P-450-like hemoproteins and are divided into two types

8
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- constitutive (calcium and calmodulin-dependent) and inducible (calcium-
dependent). Constitutive are also divided into neuronal (nNOS, type 1) and
endothelial (eNOS, type I11) isoforms [14].

Endothelial nitrogen oxide (NO) is a critical regulator of cardiovascular
homeostasis. Endothelial synthase nitrogen oxide (eNOS or NOS3), derived from
NO, is an endogenous vasodilator gastransducer that constantly regulates the
diameter of the blood vessels and maintains an antiprolite and anti-apoptotic
medium in the vessel walls. First of all, it is a simple factor regulated by
calmodulin (CaM), and it is evident that eNOS has evolved to be controlled for
some post-translational lipid modifications, focusing on multiple residues, and
regulated protein-protein interactions [8, 10 - 11].

From the open questions of the eNOS action on cell proliferation, its role in
the selection of lymphocytes in in vivo experiments remains unclear, namely the
effect on the prolymphoblast in the red bone marrow. Thus, the purpose of this
research was to investigate the role of endothelial synthase nitrogen oxide in the
proliferation of lymphocytes in the blood of white BALB mice and their
correlation with precursors in the red bone marrow.

METHODS

The research was conducted on BALB mice weighing 20-25 g. Experimental
animals were under normal vivarium conditions on a standard full diet. The sick
animals were not taken for the test. The work follows the general ethical principles
of animals in accordance with the First National Congress of Bioethics (Kyiv,
2001) and the European Convention for the Protection of Vertebrate Animals used
for Research and Other Scientific Purposes (Strasbourg, 1986).

Metformin  (Mf) in the form of tablets Mefarmil 500 mg
(«Kievmedpreparat») was used as the eNOS synthesis trigger. Mf activates AMP-
activated proteinkinasen, which leads to increased phosphorylation of endothelial
synthase nitrogen oxide, which leads to an increase in NO production [12, 13].
The drug was administered orally in a glucose solution (1719,9 umol / L) using a
specific probe.All animals were divided into four groups: a control group, and
three experimental ones with metformin concentrations: 0,7; 1,1; 2,0 mg per
individual.

The research lasted 20 days, the Mf solution was injected at the same time.
Animals were withdrawn from the experiment by laceration (diethyl ether). The
red bone marrow was taken from the femoral bone by puncture method, blood
was taken from the abdominal cavity. The smears were dyed with the
Romanovsky-Gimse dye. Cell counting was performed using standard methods
[27].

Conducted statistical and graphical analysis of the results using the program
Statistica 6.0. Correlation between the data was carried out using Pearson
correlation. The critical level of reliability was with P < 0,05.

9
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RESULTS

It was established that in the research of bone marrow smears it was found
that the number of lymphocytes and prolymphoblasts and lymphoblasts
significantly changed and there was a direct correlation depending on the dose of
M.

Dose dependence of lymphocyte response under metformin action. The
number of lymphocytes in the blood of mice varied depending on the dose of Mf.
Figure 1 shows that the dose of the first group reduced the number of lymphocytes
in the blood by 26,3 £ 2,8%. The injection of Mf into the second group led to an
increase in the number of lymphocytes by 10,4 £ 7,8% of the control. Individuals
of the third group recorded an increase in the number of lymphocytes by 14,5 +
3,8% of the control, which confirms the dose-dependent effect of Mf, which in
turn causes the induction of eNOS and its subsequent effect on the proliferation
of lymphocytes in laboratory mice.
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Fig. 1. Dependence of lymphocyte number on metformin concentration.

Comment: 1- control group; 2 —first group (0,7 mg Mf); 3 — second group (1,1 mg Mf);

4 — third group (2,0 mg Mf).

Results of metformin effects on blastocytes. In investigating the smears of
red bone marrow of mice, a reliable quantitative change in the parameters of blast
cells was found (Fig. 2).

At concentration of 1,1 mg Mf, a decrease in proliferation of 45 + 4,4% for
prolymphoblasts and 17,3+4,4% for lymphoblast was found to be different from
control.

15
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Fig. 2. Microphotography of thered bone marrow smear inthe control
group (A) and 3 group (B) (Mf=2,0 mg) where the increase level of
prolimphoblasts is visible (x100).

In groups 1 and 3 with low and high Mf concentrations, the reverse effect of
high and low doses was observed. So in group 1 (0,7 mg Mf) the number of
prolymphoblases is reduced by 38,8 + 3,1% in contrast to control, and the number
of lymphoblasts increases by 44,8 + 3,1% (Fig. 3).

Conversely, in group 3 (2,0 mg Mf), the number of lymphoblasts decreased
by 6,9 + 0,07% from control, and by more than 50 + 0,07% by prolymphoblasts.
This confirms the role of eNOS in the proliferation of lymphocyte precursors, and
the dose-dependent effect of the transmitter on the cell [9].
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Fig. 3. Dependence of the number blastocytes on concentration Mf.

Comment: 1- control group; 2 — first group (0,7 mg Mf); 3 — second group (1,1 mg Mf);

4 — third group (2,0 mg Mf).

Parson correlation between prolymphoblasts, lymphoblasts in the red bone
marrow and lymphocytes in the blood is high (r = 0.84), which suggests the role
of eNOS for blast proliferation, and the possibility of using this gastransponder

11
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for therapeutic purposes, namely, the proliferative activity of cells of the
lymphocytic type.
DISCUSSION

Physiologically, eNOS affects laminar shear stress. Through G proteins (Gs),
it can lead to changes in cellular blood elements, such as lymphocytes [28]. Also,
the direct dependence of eNOS and CaM (Calmodulin), leads to an increase in the
level of cytoplasmic Ca?*, as well as Akt-mediated phosphorylation and
diacylglycerol (DAG) [29-33]. The response of lymphocytes to antigens depends
on the signaling network connected to the TCR. Although NO is involved in
regulating the expression of cytokines and proliferation of lymphocytes, through
mechanisms of which it carries out its functional activity, this process is not yet
fully investigated [34]. Especially, the processes of selection of blastocytes in the
red bone marrow.

The experiment shows that stimulation of eNOS by metformin results in a
change in the proliferative activity of lymphocytes and their precursors, as
evidenced by an experiment with an increase in the expression of eNOS and an
increase in primary T cells [35]. The activation of endothelial NO leads to the
nitrosylation of caspase-3 and caspase-8, which leads to the inhibition of
processes of cell apoptosis [36]. In mice and human cells, eNOS is localized either
on the Golgi apparatus, or in caveol, this also applies to lymphocytes [8]. In the
process of synthesis NO, the gastransponder activates ERK (extracellular signal-
regulated kinase) and, at some concentrations, suppresses the proliferation of
T cells [37].

This provides new insights into the role of eNOS in early signaling events
and its effects on the proliferation of lymphocyte precursors, as well as the dose-
dependent NO effect on physiological mechanisms in the initial phase of adaptive
Immune responses.

CONCLUSIONS

It was shown that in mice, the number of lymphocytes changes with varying
concentrations of metformin (eNOS). Namely, a decrease in the concentration of
0,7 mg and an increase in lymphocytes at doses of 1,1 and 2,0 mg of metformin
compared with control. In addition, the dose-dependent effect of eNOS on the
selection of prolymphoblasts and lymphoblasts, reduction of blasts in group 2,
and reduction of proliferoblasts in the group 1 and lymphoblasts of group 3, and
increase of lymphoblasts in group 1 and prolymfoblasts of group 3 were
established.

The variation of the action of the metformin (eNOS) drug on the proliferation
and selection of the lymphatic link in the red bone marrow and blood of mice was
revealed. The correlation of bone marrow blisters and lymphocytes with different
concentrations of metformin is also observed, which confirms the assumption of
the effect on the proliferative function of endothelial synthase nitrogen oxide, as
well as the possibility of using this drug as an immunomodulator.
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KOMIIOCTYBAHHA OPI'TAHIYHUX BIIXO/1IB
Y IIOBYTOBHUX YMOBAX

XMeNbHUIBKUI HAI[lIOHAJIbHUNA YHIBEPCUTET, XMEIbHULbKUM, YKpaiHa
biletska_galina2017@ukr.net

Y cmammi euceimneno pesynomamu excnepumeHmaibHoi pooomu, npoeeoeHoi 3 Memoio
PO3p00ONeHHs peKOMeHOayitl 0l KOMNOCMYBAHHS OP2aHiYHUX 810X00i6 Yy nobymosux ymosax. B
AKOCMI CUPOBUHU O KOMNOCMYBAHHS UKOPUCMOBYBANIU CYMIU XAPHUOBUX (3ANUUWKU 080YUIE |
@dpykmis) ma citbcbko2ocnodapcokux (0yp’anu, onane aucms) 6i0xo0is. [[nsi 6u3HaueHHs.
81ACMUBOCMEl KOMNOCMY BUKOPUCMAHO QI3UKO-XIMIUHI MemoOou OO0CHIONCeHHs | Memoo
bOiomecmy8anHsI.

11i0 yac aepobHo20 KoMnocmy8auHs 0 3a0e3nedeHHs: NPUNIUBY NOBIMmpPs 00 KOMNOCHY
cymiwt nompibro posnyuiyeamu i nepemiuysamu. Taxosc HeoOXiOHO NIOMPUMYBAMU BUCOK)
807102ICMb KOMNOCMHOI CYMIWli. 3MEHWEeHHS 80J1020CMI CNPUYUHSE 3HUNCEHHS AKMUBHOCMI
bakmepiii, momy 014 NPULUBUOULEHHS PO3KIAOAHHS OP2AHIYHUX PEYO8UH MIKPOOP2AHIZMAMU,
KOMHOCMHY — cymiul HeoOXiOHO nepioouuno 36onoxcyeamu. Huzvka memnepamypa
HABKONUUWHBO20 Cepedosulyd YNOBIIbHIOE NPOYeC PO3KIAOAHHS OP2aHIYHUX peyosuH. B menui
JIMHI  OHI KomnocmyeauHs 8i0oysacmuvcsa weuowe. Ha egexmusnicms [ weuoxicmo
PO3KNAOAHHSA OP2AHIYHUX 6I0X00I8 BNIUBAE | PO3MIP UACMUHOK KOMNOCMHOI cymiwi. Hum
OpIOHIWUL BUXIOHULL Mamepial, MUM weuoue 8i00y8acmuvcsl 1020 PO3KIAOAHHS, MOMY nepeo
KOMNOCMYBAHHAM 8i0X00U NOMPIOHO pemesibHO NOOPIOHI0BAMU.

He3zesaoicarouu na 3nauny Kinbkicmv npayvb, 8 AKUX GUCBIMIIOIOMbCS PI3HI ACNeKmu
npoodniemu KOMROCMY8AHHA NOOYMOBUX 8i0X00i8, NO03d )8aA20K0 HAYKOBYIE 3AIUULAEMbCS
NUMAHHA  BUKOPUCMAHHA — MIKPOOION0CIUHUX — 000a80K Ol NPUWBUOULEHHS  NpOYecy
KOMNOCMYB8AHHSL | NOKPAWEHHS AKOCMI 00ePAHCAHO20 KOMNOCHL).

B pezynomami oocniosxcenns 3’acoeano, wjo ymeopeHHs KOMROCHY HPULUBUOULYIOMb
MIKpoOiono2iuni  npenapamu NPUPOOHO20 [ WMYYHO20 HNOXOONCEHHS, SKI CHpUsomb
Gepmenmayii i posxkradanHio Oiomamepiany, 3abe3neuyiomv MAKCUMANbHE BUOLTEHHS
noJMCUSHUX peuosuHn. Excnepumenmanvho niomeepodiceHo, w0 BUKOPUCMAHHA 8 SAKOCMI
MiKpobionoziunux npenapamis excmpaxkmy 3 Ipyumy i EM-npenapamy «baiikany,
NPULUBUOULYE KOMNOCIYBAHHS | 3a WICTb MUJICHIE MOJICHA OMPUMamu AKiCHutl komnocm. /s
003piBaHHS KOMNOCMY 6e3 MIKpOOIOI02IUHUX 000A80K NOMPIOHUU OLILUULL NPOMINCOK YAC) .

Omoice, NpONOHYEMO OJisl NPULUBUOULEHHS KOMNOCMYBAHHA OP2AHIYHUX 810X00i8 Y
no6Yymosux ymosax 00 KOMROCMHUX cymiuteli 000asamu MiKpoOiono2iuni 000asKu NPpUpooHo20
(sumsdcka 3 tpynmy) i wmyunoeo (hanpuxiao, EM-npenapam «baiikany, «Boooepaii naocy
ma iH.) NOX0O0HCEHHSI.

Knrwouoei cnosa: meepoi nob6ymogi 8i0xoou, KOMROCMY8AHHS, KOMNOCH.

Biletska H. A., Matyushenko I. V.

COMPOSITION OF ORGANIC WASTE IN HOUSING CONDITIONS

The article highlights the results of experimental work carried out with the aim of
developing recommendations for the composting of organic waste in domestic conditions. As a
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raw material for composting, a mixture of food (residues of vegetables and fruits) and
agricultural (weeds, fallen leaves) waste was used. To determine the properties of compost, the
physico-chemical methods of the study and the method of biotesting were used.

During aerobic composting, in order to provide an airflow of compost, the mixture should
be loosened and stirred. It is also necessary to maintain high humidity of the compost mixture.
Reducing moisture causes a decrease in the activity of bacteria, so to accelerate the
decomposition of organic substances by microorganisms, the compost mixture should be
periodically moisturized. The low ambient temperature slows down the process of
decomposition of organic matter. In warm summer days, composting takes place faster. The
efficiency and speed of decomposition of organic waste also affects the size of the particles of
the compost mixture. The finer the source material, the faster it decomposes, therefore, before
composting, the waste must be thoroughly crushed.

Despite a large number of works covering various aspects of the problem of municipal
waste composting, scientists remain concerned with the use of microbiological additives to
accelerate the composting process and improve the quality of the obtained compost.

The results of the study found that the formation of compost accelerates the
microbiological preparations of natural and artificial origin, which promote fermentation and
decomposition of biomaterials, provide maximum allocation of nutrients. It has been
experimentally confirmed that the use of microbial extracts from the soil and E-preparation
"Baikal" as antimicrobial agents accelerates composting and, in six weeks, it is possible to
obtain qualitative compost. To mature compost without microbiological additives, a longer
period of time is required.

Therefore, we propose to add microbiological additives of natural (soil extraction) and
artificial (for example, EM preparation «Baikal», «Vodogray plus», etc.) origin to accelerate
composting of organic waste in domestic conditions to compost mixtures.

Key words: solid household waste, composting, compost.

AKTyaJIbHOIO MPOOJIEMOI0 ChOTOJIEHHS, III0 Ma€ Ba)KJIUBE CEKOJOTIYHE Ta
€KOHOMIUHE 3HA4YeHHs, € YTWIi3allisl TBEpPAMX IMOOYTOBUX BIAXOMiB. Temmu
HAKOIMMYCHHS 1 KUTBKICTh TBEpAMX MOOYTOBHUX BIAXOMIB Yy CBITI OE3YIHMHHO
3pOCTalOTh, 1XHIM HETATUBHUM BIUIUB HAa HABKOJIUIIHE TPUPOJHE CEPEIOBHIIE
MOCHITIOETBCS, & TPOLIECH 3HEIIKOKEHHS YCKIIATHIOIOTHCS Yepe3 pO3LIUPEHHS
MOpP(QOJIOTIYHOTO CKJIay BIiAXOMIB, TMOSBAU B HHUX PEYOBHH, SKI TPHUBAIO
po3kiagaoThesa. He3Baxarouu Ha Te, 110 HUHI y Tally31 MOBOKEHHS 3 TBEPIUMHU
MOOYTOBUMH BiXOoAaMU € 3HayHa KUIBKICTh TEXHIYHHUX PO3POOOK, TOCTPOTA
poOIeMu HE 3HUKYETHCS.

[Ile onnier0 mnpobiemoro, MO MOTpeOye BUPIMICHHS, € YTHIi3aIlis
OpraHiYHMX BIAXOJIB y moOyTOBHMX ymoBaxXx. Ha mnpucamuOHuxX insHKaX
YTBOPIOETHCS BEJIMKA KUTBKICTh OPTaHIYHUX BiIXOJIB (CyXe JUCTS, CBIXKI 1 CyXi
Oyp’siHHA, OOpPI3KH T1IOK, COJIOMA, CiHO, THIiM, 3adUIIKK TKi Tomno). [IpucaanbHi
3BIMINA I[UX BIAXOMIB € JDKEPEJIOM HEMPUEMHOTO 3amaxy, CHpPUSIOTH
PO3MHOXKEHHIO KOMaX 1 MaTOreHHUX MIKpoopraHizMiB. OCOOIHBO 3arOCTPIOETHCS
npo0JieMa BOCEHH, KOJIM MEIIKaHIIl TPUBATHOTO CEKTOPA MACOBO CHAIIOIOTh CyXi
Oyp’siHM Ta omnaje JIUCTS, 1[0 CHOPUYUHSE 3a0pyJHEHHS TMOBITPS MPOAYKTaMU
TOPIHHSA, SIK1 MOJIPA3HIOIOTh CIW30B1 O0OJOHKHM OpPraHiB JWXaHHS 1 BUKIUKAIOTh
ajJieprivHi peakilii y Jroaei.
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OnHuM 13 METOMAIB 3HEUIKOJKEHHS TBEPJAUX MOOYTOBUX BIIXOJIB, KU
MOXke OyTH BUKOPUCTAHUM SIK HA MOJITOHAX, SIK 1 HA MPUCAAUOHUX JUISHKAX, €
KoMIiocTyBaHHs. CyTHICTh METOY MOJIATAE Y PO3KIIaJaHH1 BIIXO/(IB B aepOOHMX
Yyl aHaepoOHMX YMOBaX 3a YYacTl IPYHTOBHX MikpoopraHidmis. KiHueBum
MIPOJYKTOM KOMIIOCTYBaHHSI € KOMIIOCT — BHCOKOSIKICHE OpraHiuHe A0O0pHBO.
BukopucranHs KOMIOCTY B SIKOCT1 JOOpPUBA € €KOHOMIYHO BUT1AHUMU, OCKUIbKU
€KOHOMJIATHCSI KOIITH HA 3aKYIIIBJII0O BUCOKOBAPTICHUX JOOPHUB 1 301IbIIYETHCS
BPOXKalHICTh  CUIbCHKOTOCHOJAPCHKUX  POCIMH  BHACTIIOK  MOKpALIECHHS
BJIACTHUBOCTEH I'PYHTIB.

3Bakatou Ha BUIIE O3HAuY€HEe, pO3pOOJEeHHS pEeKOMEHJalid s
KOMITOCTYBAHHSI OpPraHIYHUX BIAXOJIB Yy MOOYTOBHUX YMOBAax € aKTyaJbHUM
3aBJIAHHIM €KOJIOTTYHUX JOCHIKEHb.

Merta pochmipkeHHS TosTasia y po3poOJIeHHI peKOMEHHaIiin s
KOMITOCTYBAHHSI OPTaHIYHUX BIAXOIB y MOOYTOBUX yMoOBax. Jlnsi mocsrHeHHs
MOCTaBJIEHOI METU BUPIIIYBAJIUCS TaKl 3aBIaHHS: PO3POOUTH MPOIMO3HUIIIT 1010
CKJaJy KOMIIOCTHMX CyMilIed Ta YMOB TIPOBEIEHHS KOMIIOCTYBaHHS Y
noOYTOBUX YMOBAaX; BU3HAYUTH MOKA3HUKH 3PIJIOCTI KOMIIOCTY Ta OI[IHUTHU SKICTh
OTPUMAHUX Yy TMOOYTOBUX yMOBaX KOMIIOCTIB; JOCHIAUTH BIUIMB Ha
KOMITOCTYBaHHS MIKpOO10JI0TTYHHUX JOOABOK.

MATEPIAJIM TA METOHU

B skocTi CHpOBHMHM i KOMIIOCTYBaHHS BUKOPHCTOBYBAJIM CYMIII
XapyoBUX (3QJIMIIKKA OBOYIB 1 ()PYKTIB) 1 CUIbCHKOTOCTIOAAPCHKUX (Oyp’sHHU,
omaJie JIUCTS) BiAXoiB. /[ mpoBeieHHS KOMIIOCTYBaHHS 1 BA3HAYCHHS 3pUIOCTI
OTPUMAHUX  KOMIIOCTIB  BHUKOPHCTOBYBAJIM  METOAMKY  3alpONOHOBAHY
O.A. CarzeeBoro [1]. CupoBuHy MOApiOHIOBAIM 10 PO3MIPIB MPUOIU3HO
10 — 15 MM, migcymryBadiM Ha MOBITPI MPOTATOM 2 TOAWH 1 3arpyxaiu B
KoHTeliHepu. EKCIiepuMeHT NPOBOIMIN y TPhOX KOHTelHepax 00’eMoM 3 ame.
Tpu koHTeliHepu Ha 2/3 00’ €My 3aNOBHIOBAIA CYMIIIIIIIO JJI1 KOMIIOCTYBaHHS.
st «3amycky» MIKpOOIOJIOTTUHMX peakIlii y KoHTeitHepu monaBanu mo 100 r
IPYHTY (TUTIOBUH JIJIsi PETiOHY YOPHO3EM) 1 MepeMillyBadl HOTO KOMIIOCTHOIO
cymimmito. B konrtedinep 1 momaBamm 100 M muctunboBaHoi Boau. Y
KoHTelHepn 2 1 3 momaBamm mo 100 mu Mikpobiomoriunoi mo6aBku (y
KOHTEHHEp 2 — eKCTPaKT 3 IPyHTY, Y KoHTeliHep 3 — EM-nipenapar «baiikam).
JJist mpuTOTYyBaHHS BOJHOTO eKCTpakTy mepemimryBanu 10 r rpyaty 3 100 T Boau
npotsrom 20 XBUIHH 1 PITBTpyBaH CyMIlll Yepe3 CKIaa4acTuii QiabTp.

KommocTtyBaHHS 3/1ICHIOBAIN MPOTSATOM IECTH THKHIB TIPU TEMIEpaTypi
HAaBKOJUIIHROTO cepepoBumia. CyMmilmn y KOHTEHHEpax OAWH pa3 Ha THXKIICHb
3BOJIOKYBAJIU BOJAOIO 1 IEPEMIIIYBAJIH.

B oxmepxanux KoMImocTax BHW3HA4YalW TOKAa3HUK pH, coiBBigqHOMICHHS
BMmicTy 3arainbHoro KapOony 1 3arameHoro Hitporeny (C:N) Ta
(ITOTOKCUYHICTD.
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IToka3nuk pH Bu3Hauanu 3 gonomororo jaboparopuoro pH-merpa y BogHux
BUTSDKKaX 13  KOMIOCTIB. DITOTOKCHYHICTh OLIHIOBAIM 32 IHIEKCOM
MPOPOILYBAaHHA HACIHHA PEAMCY MOCIBHOTO Y BOJHMX BUTSKKAaX 13 KOMIIOCTIB
(BIAHOLIEHHSI KUIBKOCTI HACIHUH, IO MPOPOCIO, [0 3arajbHOi KUIBKOCTI
BUCISTHOTO HaciHHs (BuciBanu 10 HacinuH)). BOgHI BUTSKKH 13 KOMIIOCTIB
rOoTyBaJM TaKUM 4MHOM. HaBakKM KOMIOCTY Macow 5 I' MOMIIIaJd B KOHIYHI
xonou Ha 250 mu®, mommBamu 50 My IMCTHIBOBAHOT BOAM, HEPEMINIyBalu
npoTsAroM 1 roauHu 1 GUIBTPYBaJIK Yepe3 CKIaa4acTuii puibTp.

Jlnst Bu3HaueHHs BMICTy 3araibHoro KapOony 1 3araimsHoro Hitporeny
BiIOMpanu mpoOU KOMIIOCTY Macor S5 T, MOMIIaJIM iX B MeTajieBl OIOKCHU 1
BUCYIIIYBaJM [0 TMOCTIHHOT Macu. JloBeleHi 10 MOCTIHHOT Macu mpodu
nopiOHI0Banu B hapdopoBsiii cTyIIIIl 1 MPOCIIOBAIIN YEPE3 CUTO 3 A1aMETPOM TOP
0,25 MmMm. B orpumanux 3pa3kax BH3HayaidM BMICT 3araiibHoro KapOony 3a
Tropiaum [2] 1 3aransHoro Hitporeny 3a Kpenpnanem [2].

[Ticas mpoBeeHHs €KCIIEPUMEHTY MOPIBHIOBAIM 3HAYEHHS JOCIIKYBaHUX
MOKA3HUKIB Y KOMIIOCTaX 3 PI3HUX KOHTEHHEPIB.

PE3YJbTATHU TA IX OGITOBOPEHHS

B pe3ynbrari KOMIIOCTYBaHHSI y BCIX KOHTEWHEpax OTpPUMAIH
Ip1OHOAMCTIEPCHY CHUIIKY CYOCTAHIIII0 TEMHO KOPUYHEBOTO KOJIbOPY MPAKTUYHO
0e3 CTOPOHHIX 3amaxiB. 3pUTiCTh KOMIIOCTY OIIIHIOBAJIHM 32 TAKUMH MTOKa3HUKaAMU
[1]: 3nauenns nokaszHuka pH, crmiBBigHOmEeHHS C : N, GITOTOKCUYHICTD.

[loxasnuk pH xapakTepusye HaKONMMYEHHS TMPOAYKTIB METaboIi3My
MikpoopranizMmiB. [lodarkoBe 3HaueHHs pH cymimni ajis KOMIOCTyBaHHS OyJi0
cnabo kuciaum (5,8). Kinnese 3nauenns pH B koHTeiHepax 2 1 3 OyJ10 OIM3bKUM
no HeuTpampHOro (6,9 i 7,6). Y konteiinepi 1 3HadueHHs pH mpakTudHO He
sminuiocs  (6,0). Pesynbratm BuU3HAueHHs TokazHuka pH cBiguaTe mpo
3aBEPIICHHS IMPOIECY JI03pIBaHHA KOMIIOCTY Yy KOHTeHHepax 2 1 3 Ta mepeoir
010XIMIYHUX TIPOLIECIB, a BIAMOBITHO TMPOJOBKEHHS KOMIIOCTYBaHHS, Y
KOHTeHepi 1.

[ToyaTkoBMiI BMICT OpraHidyHOi PEYOBHHU Yy KOMIIOCTHIA CyMilli B
3aJleKHOCTI  Bim ckimany BinxonmiB  ckimagae  28-87 % [3]. B mpomeci
KOMITOCTYBAaHHSI CIIOCTEPIra€ThCs 3HUKEHHS BMICTY OPraHi4HOI PEYOBUHU 1,
BIJIMOBIZTHO, 3MEHIICHHS BMICTy 3araimbHoro KapOony. [lpuumHoio 1mporo €
JIETKICTh BYTJIEKHUCIIOTO Ta3y, IO YTBOPIOETHCS MPH MiHEpaii3ailii opraHiYHuX
PEYOBHH B pe3ynbTaTi MisIBHOCTI MiKpoopraHizmiB. HaromicTh, BMICT
3aranibHOro Hitporeny 30UiblIyeThCs a00 3aMuIIaeThesd HE3MIHHUM. [IpuunHoto
IbOro € Horo iMmoOuTi3alisi B YTBOPEHUX T'YMYCOBHX CIOJYKax 1 KIITHHAX
Mikpooprati3miB [1]. Takum ynHOM, B Mpolieci KOMIOCTYBaHHS CIIOCTEPITaETHCS
3MEHIIEHHA BMICTY 3arajibHoro KapOoHy mpu BIIHOCHO MOCTIHHOMY BMICTI
3arasibHOro HiTporeny, 1o npu3BouTh A0 3HWKEHHS 3HaueHHs! C | N BIJHOCHO
MOYaTKOBOTO pIiBHA. BIAMOBIAHO 10 BHUMOT MDKHApOAHWX CTaHAApPTIB
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cuiBBigHomenHss C :N y KOMIOCTI TMOBHHHO CKjJamaTtd He Outbmie 25 [4].
Haiixpamum € ciiBBigHOIIEHHIM 3araibHoro KapOony 1 3aransHoro Hitporeny
22 — 25 [4].

[louatkoBuit BMicT Kapbony y kommocTtHii cymimi OyB 48,3 %. B
pe3ynbTaTi AOCHIIKEHHS 3’SICOBAaHO, IIO B TMPOIECi KOMIIOCTYBaHHS BMICT
3aranbHOoro KapOoHy y BcCiX KOHTeHHepax 3meHIuBcs. HalOiuieima BTpata
3arajgbHOro KapOoHy xapakrepHa Al KOMIIOCTY Y KOHTeHHep1 3.

Bwmict 3arambHoro HitporeHy y KOMIOCTHIA CyMilli THepea Mo4aTKOM
kommnoctyBaHHs OyB 0,23 %. HanpukiHil KOMIIOCTYBaHHS BMICT 3arajbHOIO
Hitporeny B ycix koHrteiiHepax 30utbimBcs. Halimenmmii Bmict Hitporeny
XapakTepHUU JJIs1 KOMMOCTy y KoHTelHepi 3. lle cBiquuTh mpo 30UIBIICHHS
BuTpatr HiTporeny npu BHECEHHI MIKPOOIOJIOTiUHOT JA00ABKM IITY4YHOI'O
TIOXOJ[)KCHHSL.

CmiBBigHomenns C : N B ycix oJiepKaHMX KOMIIOCTax MEHIIEe, HDK 25, 1
CBIIUMTH, IO TPOIEC KOMIOCTyBaHHs 3aBepiuuBcs. HaitOinpme C @ N (24,5)
XapaKkTepHe JJIs1 KOMIIOCTY y KoHTeiHepi 1. OTxe, MOKHA 3pOOUTH BUCHOBOK, II0
Opy BHECEHHI MIKPOOIOJOriyHOT [M00aBKM TEpMIH JO3PIBaHHS KOMIIOCTY
CKOPOYYETHCA.

Pi3H1 peuyoBHUHM, K1 MPUCYTHI B HE3PUTUX KOMIIOCTaX, MOXKYTh 3I1MCHIOBATH
HeraTuBHUH (PITOTOKCHUYHUIA) BILUTUB HAa POCIUHU, TOMY Ba)KJIMBUM MOKa3HUKOM
3pUTOCTI KOMITIOCTY Ta MPHUIATHOCTI HOTO 10 BUKOPUCTAHHS € (DITOTOKCUYHICTb.
KomrocrT, 110 Mae iHeKc mpopolryBaHHs HaciHHS MeHIe Hix 80 %, BBaKaeThbCs
diroTokcuunum, 6inbire 80 % — 3pimum [1].

PesynpTaT  AgOCHiKEHHS  CBiAYaTh, IO TICHS  IIECTH  THXKHIB
KOMITOCTYBAaHHSI KOMIIOCTH B KOHTEHepax 2 1 3 MaloTh 1HAEKC MPOPOITyBaHHS
100 %, 110 CcBiMUKTH IPO TE, IO KOMIIOCTH HE TUIBKH HE MICTAThH (DITOTOKCHHIB,
ale ¥ CcTUMYINIOIOYE JIIOTh Ha MpOIeC MpopollnyBaHHS HaciHHSA. KowmmocT y
KoHTeitHepi 1 Mae iHaeKkc mpopouryBanHsa 70 %, 0 CBITYUTH MPO HOTO HETIOBHY
He3puTicTh.Pe3yapTaTd  BU3HAYEHHS  TIOKA3HUKIB  3pUIOCTI  KOMIIOCTIB
npeacTaBiieHi y Taommili 1.

OmHuM 13 METOAIB MEepepoOKH TBEPANX OPTaHIYHUX BIAXOAIB Y MOOYTOBHUX
yMOBax € KoMmmocTyBaHHS. [IpoGiemi komMmocTyBaHHS MOOYTOBHUX BiTXOiB
MPUCBSYCHI HAYKOBI JIOCHIDKEHHS, Y SKHAX BUCBITIIOIOTBCS THTaHHS
YAOCKOHAJEHHSI TEXHOJIOTl KOMIIOCTYBAHHSI XapyOBOi CKJIAJIOBOi TBEPAMX
noOyToBux  BigxofiB [1], OOIpyHTyBaHHS  TEXHOJIOTIYHHX  TPOIIECiB
KOMITOCTYBaHHSI CUTbCHKOTOCTIOJIAPCHKUX OPTaHIYHUX BIIXOMIB TBAPUHHOTO
MOXOJ/KEHHS [3], oTpuMaHHS JOOpHUB i Yac KOMIIOCTYBAHHS POCIMHHUX
pPEmTOK Ta MOOYTOBUX BIAXOMIB [5; 6], yrmmizalii i mepepoOKu moOyTOBOTO
CMITTS CUIbCHKHUX TEpUTOPiil [7]. Y HAyKOBHUX JOCIIIKEHHSIX 3a3HAYAETHCS, IO
ICHYIOTH Pi3HI CIIOCOOM KOMIIOCTYBaHHS. 30KpeMa, BOHO MOXXe OyTH aepoOHUM
Ta aHaepoOHHMM. Y TOOYTOBHUX yMOBaX HAWOLIbII JOLUIBHO 3I1MCHIOBATH
aepoOHe KOMIIOCTYBaHHS y KOHTeHHepax, OypTax 4d KOMIOCTHUX SIMaX.
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Tabnuys 1
Iloxka3HMKH 3piJIOCTI KOMIIOCTIB

Howme ITokasuuk |Csar, | N sar, | ~ . Innexc mpopo-
KOHTeﬁHI::pa Jlobasia pH % | r/kr C:N HlyBaHHI;)I, le)
1 - 6,0 42,1/17,2| 24,5 70
2 Ekctpakr 3 6,9 38,9/ 17,6 22,1 100

IPYHTY
3 EM mnpenapar 7,6 35,4/ 16,6 | 21,3 100
«batikany

HaykoBui 3a3HadaroTh, M0 Ha pPO3KIAZaHHS OPraHiYHUX PEYOBHUH
BIUIMBAIOTh Taki (paKTOPH: HASBHICTh KHCHIO 1 BOJIOTH, TEMIIEpaTypa, po3Mip
YaCTUHOK KOMIOCTHOI cywmimil. [lim 9ac aepoOHOrO KOMIIOCTYBaHHS, IS
3a0€e3MeUeHHs] MPUTUIMBY MOBITPs, KOMIIOCTHY CYMIII MOTPIOHO PO3IMYIIYBaTH i
nepemimryBatu. Takox HEOOX1THO MIATPUMYBATH BUCOKY BOJIOTICTh KOMITOCTHO1
cymimi. HaiOunplly axkTUBHICTH MIKPOOPTaHI3MH MAalOTh IPU  BOJOTOCTI
60 — 70 % [3]. 3MmecHIIEHHS BOJIOTOCTI CHPHYHHSE 3HUKCHHS AaKTHBHOCTI
OakTepid, TOMYy IJs TPUIIBUAIICHHS PO3KIAJaHHS OPraHiYHUX PEYOBUH
MIKpOOpPTaHi3MaMH, KOMIIOCTHY CYMIlll HEOOXITHO TMEPIOAUYHO 3BOJIOKYBATH.
BaxnuBuM ¢akTopoM, 110 BIUIMBa€ Ha IIBUJAKICTH KOMIIOCTYBaHHS, €
Temreparypa. Huzbka TeMriepaTypa HaBKOJMIIHBOTO CEPEAOBHINA YIOBLIBHIOE
Ipoliec Po3KJIaJaHHs OpraHiuHUX PEeUoBHUH. B Teruri jiTHI JHI KOMIIOCTYBaHHS
BiIOYBA€ThCS MIBHUIIE. 3BAKAIOUM HA BUILE O3HAYEHE, KOMIIOCTYBAaTH OpraHiuH1
BIIX0aM y MOOYTOBUX YMOBax Kpaiie BIITKy. Ha edexTuBHICTH 1 HMIBUAKICTD
pPO3KJIaJaHHsl OpPraHIYHUX BIIXOJIB BIUIMBAE 1 PO3MIP YACTMHOK KOMIIOCTHOI
cyMmimi. Yum piOHIMMK BUXITHUNA MaTepiai, TUM IIBUIIIE BiIOYBa€ThCA HOTO
PO3KJIaJIaHHS, TOMY TIepe]l KOMIIOCTYBaHHSM BIIXOJM TOTPIOHO pETEIbHO
noapibutoBatu [8].

BUCHOBKHU

HesBakarounm Ha 3HAYHY KUIBKICTH Mpallb, B SKUX BHUCBITIIOIOTHCS Pi3HI
aCmeKTH TpoOJeMH KOMIIOCTYBaHHS TOOYTOBHX BIIXOMiB, 032 YyBarorw
HAyKOBIIIB 3aJIUIIAETHCS MTUTAHHS BUKOPUCTAHHS MIKpOO10JIOTTYHUX J0OABOK JIJIst
MPUIIBUAMIECHHS TPOIIECY KOMHOCTyBaHH;I 1 TIOKpAIeHHs SKOCTI OJE€P>KaHOTO
KOMITOCTY. 3 pe3yibTaTiB JOCTIIKEHHS 3’sICOBAHO, IO YTBOPEHHS KOMIIOCTY
MPUIIBUAMIYIOTh  MIKpOOIOJIOTIYHI TpernapaTd MPUPOJHOTO 1 IMITYYHOTO
MOXO/KCHHSI, SIKI CHOpUSAIOTh (depMeHTalli 1 po3KiIajaHHiO OiomaTepiany,
3a0e3MeuyoTh MaKCHMaJIbHE BUJIIJICHHS MTO>KUBHHUX PEYOBHH.
ExcriepumeHTanbHO  MWIATBEPKEHO, IO  BUKOPUCTAHHA B SIKOCTI
MIKpOO10JOT1YHHUX MpenapaTiB eKCTpakTy 3 IpyHTy 1 EM-nipenapary «baiikany,
MPUIIBU/IIIYE KOMIIOCTYBaHHS 1 3@ IIICTh THXKHIB MOXKHA OTPUMATH SIKICHUU
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KOMITOCT. {7151 103piBaHHs KOMIOCTY 0€3 MIKpOO10JIOTr1YHUX 100aBOK MOTPIOHMIA
OUTBLIMI TPOMIKOK Hacy.

OTxe npornoHyeMO [UIsi MPUIIBUALICHHS KOMIIOCTYBAHHS OpraHIYHHUX
BIIXOMIB Yy MOOYTOBMX yMOBax JO0 KOMIIOCTHHUX CyMilled J0JaBaTu
MIKpOO10JIOT14H1 JT00aBKM MPUPOJHOTO (BUTSKKA 3 TIPYHTY) 1 IITYYHOTO
(manpuknan, EM-npenapat «baiikany, «Bogorpaii mitoc» Ta 1H.) MOXOIKEHHS.

[lepciekTMBH MOAANBIINX AOCTIIKEHb BOAYAEMO y BU3HAUEHHI BILJIUBY Ha
NOXKMBHY LIHHICTh KOMIIOCTY KOMIIOHEHTHOTO CKJaay KOMIIOCTHOI CyMiull 1
BUBUYEHHI JJUHAMIKH MPOLECY KOMIIOCTYBaHHS.
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Haseoeno canpobionoziuny xapaxmepucmuxy sAKOcmi 600U JIUMAHY-8000CX08ULA
Cacux 3a opeamizmamu Makpo3000eHmocy, GUKOHAHY pisHumu memooamu. Ilposedeno
NOPIGHANILHY OYIHKY 00epicaHux pesyromamis. 3a memodamu Iyonaiima i Yimnes ma
Ilaumne-bykka 6 moougixayii Cradeuexa ompumana 00HAKO8A OYIHKA canpoOHOCmi: 800a
gionosioae [-me3ocanpobHill 30Hi, WO XaAPAKMePU3ye 8000UMY K «NOMIPHO 3a0PYOHEH) ».
Onicoxemuutl iHOeKC 8 cepedHbomMy no 800oumi dopieHiosas 43,05, inoekc canpobnocmi —
2,45. Biomuunuii inoexc Byodisicca cknaoas 3,27, wo 6Kasye Ha p-0-me30canpooHull pigeHb
3abpyonenns ma V-1V knac sxkocmi 600u. 3 nienoui Ha nie0erb NPOCMeAHCY8anacs meHoeHyis
3pOCMAaHHs canpooHocmi SIK Yy GIOKpumitl, max i 6 NpubepedcHil YacmuHi B000UMU.
Axeamopis 630062ic cXiOH020 bepeza wucmiwa 3axionozo y 0,15-2,7 pazu. Canpoouicms 600u
Cacuka 3anedxcums, 6 neputy uepey, 6i0 00 €My Op2aHIYHUX pPeuyOB8UH, WO NOCMYNAIOMb 3
gooor [ynaro no kaunany /[ynaii-Cacuk, a maxkoxc 6i0 aHmpono2eHHo20 6NJIUBY HACeNeHUX
nynkmie c. bopuciexa ma c. Tpaniexa. Ha cyyacnomy emani, 3a pe3yribmamamu
canpooionoeciun020 aHanizy, CNOCMePieacmvbcs 3HUNCEHHS 3A0PYOHEHHS, WO € CBI0UeHHAM
3MeHULeHHsl 00 MY HAOX0OHCEHHS OYHAUCHKOI 800U.

Knrouoei cnoea: enympiwini soootimu, Cacux, Makpo3oobenmoc, canpooHicms, aKicmo
800U.

Halkina A. A., Zamorov V. V.

SAPROBIOLOGICAL ANALYSIS OF THE WATER QUALITY OF
SASYK RESERVOIR ARE SHOWN ON THE ORGANISMS OF
MACROZOOBENTHOS

Invertebrates and their groupings are sensitive indicators of pollution of the aquatic
environment due to its taxonomic diversity, sufficient life cycle and, mainly, stationary
lifestyles. That is, bentonists for a long time are in a particular biotope, where they directly
come into contact with the pollutants, and therefore able to respond adequately to any
environmental changes. In hydroecological studies, such features give preference to benthic
forms in front of other groups of hydrobionts and allow them to be considered as reliable
indicators of water quality not only in the reservoirs as a whole, but also in individual sections
thereof.The saprobiological characteristics of the water quality of Sasyk reservoir are shown
on the organisms of macrozoobenthos, performed by various methods. A comparative
evaluation of the results obtained. By the methods of Goodnight and Whitley and Pantle-
Bukka in the modification of Sladecek the same saprobity score is obtained: water
corresponds to the f-mesosaprobic zone, which characterizes the reservoir as «moderately
polluted». The average oligochaet index for the water body is 43.05, the saprobity index is
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2.45. The biotic index of Woodivissa was 3.27, indicating a p-a-mesosaprobic level of
contamination and a V-1V grade of water quality. From north to south, there was a tendency
for saprobity to grow both in the open and in the coastal part of the reservoir. The water area
along the eastern shore is cleaner than the western one in 0.15-2.7 times. The saprobity of
the Sasyk reservoir water is rely, first of all, by the volume of organic substances entering
from Danube through the Danube-Sasyk Channel, as well as the anthropogenic effect of
settlements in the village Borisovka and Trapovka. At the present stage, according to the
results of saprobiological analysis, there is a decrease in pollution, which indicates a
decrease in the amount of Danube water intake.
Keywords: continental pond, Sasyk, macrozoobenthos, saprobity, water quality.

Cacux (Opecvka o001, 45°38'N 29°39'E) € oaHuM 3 KpPYIHHX
[IppyyopHOMOpCHKMX  BOJOWM Ha MIBAHI  YKpaiHW, sBIs€  CcO0OIO
BilokpemiieHui y 1980 p. Big Mops 1aM0010 1 ONpICHEHUM AYHANCHhKOT BOJIOIO
KOJIMIIIHINA cosioHuM nmuMaH. B manuii yac Cacuk € BOJONMOIO-HAKOTTUYYBaYeM
BOAH 3 p. JlyHa# 1 BAKOPHCTOBYETHCS, TOJIOBHUM YHHOM, JiJIst prOoIoBcTBa [1].
Tomy mnepmopsiiHE 3HAYCHHS TNPH BUBYCHHI HOr0 TiAPOEKOJIOTrii MaroTh
MUTAHHS SKOCT1 BOJU Ta PUOONPOTYKTUBHOCTI.

JlonHi 6e3xpeOeTHi Ta iX yrpylnoBaHHS € YYTJIMBUMH 1HAMKATOPAMU
3a0pYyIHEHHS BOJIHOTO CEPEIOBUINA B CHIIY CBOTO TAKCOHOMIYHOT'O PO3MAITTS,
JOCTAaTHBOI TPUBAJOCTI JKUTTEBOTO IUKIY 1 TEPEeBa)KHO CTaIllOHAPHOTO
croco0y uTTsA. ToOTO OEHTOHTH TpPHUBAIUN Yac 3HAXOIATHCS B IMEBHOMY
6ioTori, e 0e3MmocepeIHO KOHTAKTYIOTh 13 3a0PYyIHIOIYMMHU PEYOBUHAMH, 1
TOMY 3JaTHI aJeKBaTHO pearyBaTh Ha OyIb-fKi 3MIHH JOBKULIA. Y
TIIPOEKOJIOTIYHUX  JOCITIDKEHHSIX Taki OCOOJMBOCTI JalOTh IIepeBary
OeHTOCHUM (opmaM Tepea IHIMMMH TPynmaMH TiIpOOIOHTIB 1 JO3BOJISIOTH
BBaXKaTH 1X HaIIMHUMHU 1HIMKATOpaMH SKOCTI BOJM HE TIJIbKH BOJOWMHU B
IJIOMY, aje W OKpeMuX ii TUISHOK.

PoGoTta BukoHaHa B IJIaH1 HAYKOBOT TeMaTHKH Kadeapu riapo0bioiorii Ta
3aranbHOi  ekonorii  OIechKOoro HAIlOHAJBHOTO  YHIBEPCHUTETY IMEHI
I. I. Meunukoga.

Mertow nochimxkeHHs € cadHitapHuii ctaHn Cacuka 3a opraHizMamu
MaKp03000€HTOCY 13 3aCTOCYBaHHSAM CanpoOi10JIOTIYHUX 1HICKCIB.

PE3VJIBTATHU JOCJ/IIAKEHDb

Marepian 316pano npotsirom 2013-2014 pp. Ha 41 cTaHmii, po3MilmeHNX
nmo Bciii akBatopii Cacuka (puc. 1). KimbkicTh cTaHIiil Ta iX po3TamryBaHHS
BCTAHOBIIOBAJM 3 YpaxyBaHHSIM pPO3Mipy BOJOCXOBHINA, PO3MIMICHHS 30HU
HaO1IBII IHTEHCUBHOTO onpicHeHHs (Buxin kaHany Jlynaii-Cacuk), a Takox 3
ypaxyBaHHSIM PaliOHIB aKTMBHOTO aHTPONOTE€HHOrO BIUIMBY (pailOHU CeNuIil
Bbopuciska, ['muboke, TpamiBka) Ta iHmux ¢gakropis. Bigbip Ta 00poOky npood
MaKp0o3000€HTOCY MPOBOJAMIIM 3TIJTHO 13 3arajibHONMPUUHSATOI0 METOANKOI0. B
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poOOTYy TakoX BKJIIOYEHO MaTepiai, 310paHuil 3a JOMOMOTOI MiJBOJIHUX
CBITJIOBUX MAcTOK [2].

3a pmochimkyBaHuii  mepion B Cacuky BusBIEHO 78  BUJIB
MaKkpo3000€HTOCY (OJIrOXeTH 10 BUAY HE BU3HadeHi). HailGinbpmuM BUI0BUM
0araTcTBOM XapakTepu3ylThCcsa komaxu (Ouibiie 29 BuaiB), pakononioui (20) 1
Momtocku (14). YV BuaoBoMy CKiIaal Makpo3000€HTOCY BOJOCXOBHIIA
JOMIHYIOTh IPEACTAaBHUKU MPICHOBOJHOI Ta MOHTO-KACHIMCHKOI PENIKTOBOI
dayn [3,4]. B mpubepexHiii 30HI BOJOCXOBHUINA 3HaWAeHO 77 BUIIB, Yy
BIIKpUTIA yacTuHi — jqume 28. OauH 13 pakTopiB, 10 BU3HAYAIOTH PO3MOLIT
BUJIIB - HasBHICThL 3apocTed ouepery Phragmites australis (Cav.) Trin. ex.
Stend., paecHukiB Potamogeton pectinatus L., P. perfoliatus L., pi3yxu
Mopcbkoi Najas marina L., 30cepemkeHUX, TOJOBHUM YHHOM, y BepXiB'i
Cacwuka. I[IpocTopoBuii po3momin O6eHTOCYy OOYMOBICHO TaKOX XapaKTepoM
JOHHUX BIAKJIaJAeHb. Y BIAKPUTIA 4YacTUHI BOJOWMHU cdopmyBaiucs
nenodiapHl  yrpymoBaHHS TIEPEBAXXHO 3 OJITOXET, JUYMHOK XIPOHOMIA
Procladius ferrugineus Kieffer, P. rp. choreus Meigen, Chironomus plumosus
L. 1 cepueBunox Hypanisangusticostata angusticostata (Borcea), H.
laeviuscula fragilis(Milachevitch). Ha ginsakax 3 MymuCTO-IIIIIAaHUM IPYHTOM
nepeBaxkanu nojixetu Hypania invalida (Grube). Ha nitopani copmyBanuce
ncaMMoUIbHI YIPyHOBaHHS TMEPEBAXHO 3 PAKOMOMIOHUX - KyMOBHX
Pterocuma pectinata (Sowinsky), pisnonorux Corophium volutator (Pallas),
Dikerogammarus villosus (Sowinsky) 1 Pontogammarus crassus (Sars),
NeCATUHOTUX pakiB Rhithropanopeus harrisi tridentata (Maitland), a Takox
Mmizun Paramysis intermedia(Czerniavskyi).

B rigpoGionoriyHiii Ta €KOJIOTIYHIM MPaKTHUIl 3aCTOCOBYIOTH Oarato
METOMIB CampoOioNOTIYHOTO aHalli3y, y TOMY YHCIl 1 3a MOKa3HUKaMU
Makpo3o00eHTocy. Bci mi meronu MaroTh CBOi IMepeBard, HEIONIKH, Ta
KOPEKTHICTh BUKOPUCTAHHS Y BOAONWMAX 1 BOJIOTOKAX PI3HUX KIIMAaTHIHUX 30H.
Hns ominku canpoOHocTi Cacuky Oyno BUPINIEHO BUKOPUCTATH JEKUTbKa
METOJIIB O101HAWKAIlI1, Kl € KIAaCHIHUMH 1 MAalOTh MI>KHAPOJHE NMPU3HAYCHHS
[5, 6].

1. OniroxetHuii inaekc 'ynHalita 1 YiTies, BU3HAYa€ThCS K BITHOIICHHS
3arajpHOi YMCETBHOCTI OJNITOXET /10 3arajibHOi YMCENBHOCTI BCIX OpraHi3MiB
Makpo3000eHTOoCy B mpo6i. lleli merom oOpanuii HamMu HE BUIMAAKOBO. B
M’ sikoMy OeHToci Cacuka OJITOXETH € JTOMIHYIOUOK TPYMOI0 32 MOKAa3HUKAMU
YUCENPHOCTI Ta Oiomacu. A pa3oMm i3 XipOHOMiJlaMH BOHH CTBOPIOIOTH
BHCOKOIIPOAYKTHBHHM OJIrOXETHO-XIPOHOMITHUM KOMILICKC, SKUW 3aiimae
O6mm3bko 72% momi OeHTanmi Ta JIOKali3ye€ThCs Ha MYIHCTOMY TPYHTI y
BIAKPUTIN YacTHHI Bogoumu [7].

2. Kinskicauit meton [lantne-byka B Mmogudikarii Ciaanedeka; moiasirae y
BU3HAYEHI I1HJEKCY CampoOHOCTI, KOTPUM OOUUCIIOETHCS 3a (POPMYIOIO
S =X (sxh) / X h; ne s — iHAUKaTOpHA 3HAYUMICTH (CanpoOOHA BaJIECHTHICTD)
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BUAY, h — BIJHOCHa YacTOTa 3yCTPIYAJbHOCTI OpPraHi3MiB JIaHOTO BHUAY B
npobax. [HauKaToOpHy 3HAYUMICTD 1 30HY CAaIPOOHOCTI BUSHAYAIIH JIJIs1 KOXKHOTO

BUY-1HAMKAaTOpa 3a
npu3HavYeHHs |35, 6, 8.

CIIUCKOM campoOHUX OpraHi3MiB

c. Hepymaii

¢. HoBocennus

MW c. Tpaniska

c. Jluman

Yopue mope

pPErioHaJIbHOTO

Puc. 1. Po3minienns cranuii Bigdopy npo6 Makpo3000eHTOCY B

JuMmaHi-Bogocxosuini Cacuk.

(® — cmanyii’ 6 npubepedicorci, ® — y 8IOKpUMITL YACMUHI).

3. Cucrema Bymiicca abo 6iotuunmii iHgekc piuku Tpent. lleit meton
OIIIHIOE CTYIIHb 3a0pyTHEHHS 32 BHJIOBOIO PI3HOMAHITHICTIO (KUTBKICTIO TPy
ByniBicca) 1 moka30BUM 3HAUYEHHSIM TAaKCOHIB y O10TMUHHX iHAEKCaX. bioTnuHi
1HJIEKCU BU3HAYaJIM 3a TaOIulIelo, MpeAcTaBlIeHow0 B JiTeparypi [9]. B rpynu
ByniBicca ysidimnu: kinac Oligochaeta, KOXeH BUJIl 1'SIBOK, PaKOMOJIOHHX,
AKYKIB, KJIOIIB, MOJIOCKIB, poauHa Chironomidae. IIpuiiHATI Taki KJIacu SKOCTI
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Bonu: | — «ayxe wuwmeriy, Il — «umcrtiy, III — «nomipHO 3a0pygHEH1D»,
IV — «3abpynneni», V — «Opyani», VI — «uayxe OpynHi». 30HH canmpoOHOCTI
BCTAHOBIIIOBAJIM Ha OCHOBI1 €KOJIOTO-CaHITapHO1 Kiacuikarii sskocti Boau [10].

100 -
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40 A
20
0 . . ‘ ‘ .
cT. 5 cT. 6 ct.9 et 10 e 17 e1.23 eT.31 er. 32  cT.37
A
100 -~ 100 -
80 80 A
60 - » 60
40 A 40 A
20 A 20 -
0 . . . 0 | T—e—e—o—0
cT. 3 cr. 16  cr.41 cT. 40 cr.7 cr.15 c1.19 cr.33 crt. 35
b B

Puc. 2. Bernuunu oJriroxerHoro ingexkcy I'ynnaiita i Yites (%) y
BiAKpHTIil akBaTopii (A), B310Bxk 3axigHoro (A) ta cxiznoro (B) Oeperis,
y cepeaHbOMY 3a Beretauiinuii nepioa 2014 p.

BepxHsa mexa 30HU:
KCEHOCanpoOHO1 ojirocanpo6Hoi === -Me30canpoOHOT

o-Me3ocanpoOHOi rioJticarpoOHO1 s TP CAPOOHOT

Omniroxetnuit iHAexc ['yaHaiita Ta YiTies xapakTepusye, IMepil 3a Bce,
3a0py/IHEHHS OpTaHIYHUMHU peYOBUHAMU. Y BIIKpHUTIiK yacTuHi Cacuka MpoTIrom
BereTarlliitHoro nepiony 2014 p. iHaeKc KonuBaBcs B Mexkax Bif 29,9 no 90,1%; B
cepenHboMy mopiBHIOBaB 71,7%, 10 BiamoBimae mojicanmpoOHiA 30HI 1
XapaKTepu3ye BONONUMY K «OpyaHy» (puc. 2). B mpubepexHiii yacTuHi 1ei
MOKa3HUK CYTTEBO 3MEHIIYBABCS: B3JOBXK CXIIHOTO Ta 3axiHOTO OeperiB
OJIITOXETHUHW 1HJIEKC JOPiBHIOBaB B cepenHbomy 9,2% 1 24,7%, mpu 3HaYHHX
konmuBaHHAX 4,9-12,7 Ta 1,9-53,2 BigmosigHo. ToOTO Boma B mpHOEpeKHIM
JaCTHHI BOJIOMMH BiJITOBiTa€ KCEHOCANPOOHIiH 30H1, Ta MOXKE XapaKTepHU3yBaTUCh
K «ayxe gucTtay. lle Moxke Oyt 0OyMOBIIEHO JBOMa OCHOBHUMHU MPUYHHAMH.
[To-nepuie, yepe3 pi3Hi GakTopu (Xapakrep IPYyHTY JAHA, aKTUBHE CIOKUBAHHS
MOJIOAA0 pub-0eHTOdAariB, TOIIO), B MPUOEPEKHINA YaCTHUHI YaCTKa OJITOXET B
3arajibHiil 4uceNnbHOCTI Ta 0ioMaci Makpo3000€HTOCYy Habararo MeHIla, HLK Y
BiAKpuUTIK dacTuHi. [lo-mpyre, BigkpuTa yacThHa, SK OUIBII TIIMOOKOBOJHA,
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e(heKTHBHIIIE JIOKaII3y€e OpraHIdH1 pEYOBHHH, 1O € COPUITIMBUM (DAKTOPOM I
PO3BUTKY OJIITOXET.

Bucoke 3HaueHHs OJNIrOXETHOTrO IHJEKCY croctepiraiu Ha cT. 10, ska
po3TailioBaHa MiBAeHHIIIE ¢. bopuciBka, a came HaBNPOTH MACOBUII] 1 BOIOIOIO
BEJIMKOI poraroi Xy100u. 3Ha4He MiJBUIICHHS 1H/IEKCY BiIMI4aJiv 1 B MpUOEepes ki
Ha CcT. 3 (puc. 2 0), sika 3HaXOUTHCA Oe3mocepeHbO OIS IbOTO Celia, a TAKOXK Ha
cT. 7 (puc. 2 B), po3ramoBaniil mobausy c. TpamiBka. TakuMm YuHOM L1 AUISTHKA
BOJIOCXOBHIIIA HaOUIbLIE 3a3HAIOTh AHTPOINOreHHOro BIUMBY. HaliMeHmui
MOKa3HUK OJIIroxeTHoro iHaekcy (1,9%) Bia3HaueHo Ha cT. 16, po3TaioBaHiit Oiis
c. ['muboke. BoueBuap, B 11boMy 3irpaia posib popma OeperoBoi JiHIi Ta BUCOKI
abpasiitHi Oeperu, 0 HE J1a€ MOKJIMBOCTI CIYCKAaTHUCh Xy1001 10 BOJU.

Sk Big3HAYan0Cs BUILE, KIIOYOBUM €JIEMEHTOM BU3HAYEHHS CallpOOHOCTI 3a
metonoM IlanTine-bBykka B Mmogudikaiii Ciagedeka € BUIU-IHANKATOPU. 3a BECh
nepiofl JOCHIIKEHb Yy BOJOCXOBHWIII BHSBICHO 26 BHJIIB-1HIUKATOPIB
canpoOHoCT1 (Tabis. 1); OUIBIIICTh 3 HUX XapaKTepU3yIOTh [-me3ocanpoOHy Ta
B-a-Me3ocanpobHy 300U 3a0pynHeHHs — 58% 1 15% BiAMoOBiAHO.

Tabnuys 1

Buan-inaukaropu, 3HaiieHi B JMMaHi-BoA0cXoBHUINI CaCHK MPOTATOM
2013 — 2014 pp., Ta ix canpo6ioJioriyna xapakTepucTuKa

Buan-inaukaropu S 3oHa canpoOHoOCTI L
Hipania invalida(Grube) 2,3 |B-a-me3ocanpobHa 7
Haemopis sanguisuga (L.) 2,0 |B-me3ocampoOHa X
Plumatella fungosa(Pallas) 2,0 |B-me3ocampoOHa X
Dikerogammarus villosus (Sowinsky) 1,8 |B-me3ocampoOHa 4
Limnomysis benedeniCzerniavskyi 1,0 |omirocampoOHa X
Astacus leptodactylus Escholtz 0,0-2,0 | kceHo-omiro-f-me3ocanpobHa | X
Ilyocoris cimicoides (L.) 2,0 |B-me3ocanpobOHa X
Tanypus punctipennis Meigen 2,0-3,0 |B-a-Me3ocanpobHa 4
Procladius ferrugineus Kietfer 2,0-3,0 |B-a-me3ocanpobHa X
P. tp. choreus Meigen 2,0-3,0 |B-a-me3ocanpobHa X
Cricotopus tp. algarum Kieffer 2,0-1,0 |B-me3ocamnpoOHa-omirocanpoOHa | x
Cladotanytarsus tp. mancus Walker 1,0-2,0 | oniro-B-me3ocanpoOHa X
Cryptochironomus tp. defectus Kieffer | 2,0 |B-me3ocanpobnHa 4
Glyptotendipes gripekoveni Kieffer 2,0 |B-Me3ocampobHa X
Chironomus plumosus L. 4,0 |momicanpoOHa 6
Limnochironomus nervosus Staeger 2,0 |B-me3ocanpoOHa 4
Polypedilum rp. nubeculosum Meigen 2,0 |B-me3ocampobHa 5
P. p. scalaenum Schraenck 2,0 |B-me3ocampobHa 5
P. breviantennatum Tshernovskij 2,0 |B-me3ocanpobHa 4
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Buan-ingukaropu

S 3oHna canpoOHoCTI

Dreissena polymorpha (Pallas)

1,0-2,0 | oniro-B-me3ocanpoOHa

Anodonta cygnea (L.)

2,0 |B-me3ocanpoOHa

Lymnaea ovata (Draparnaud)

2,0 |B-me3ocanpoOHa

L. stagnalis (L.)

2,0 |B-me3ocanpoOHa

L. palustris (Miiller)

2,0 |B-me3ocanpoOHa

Physa fontinalis (L.)

1,0-2,0 | omniro-B-me3ocanpoOHa

Planorbis planorbis(L.)

2,0 |B-me3ocanpoOHa

A X XX X |-

Ipumimku: S — IHIMKAaTOPHA 3HAYUMICTh (canpoOHa BaJIGHTHICTh) BUY; L —
THAMBIIyaJIbHI 1HJAEKCH CaripoOHOCTI, sIKi BijioMi 3 JiitepaTtypu [1,8,9], X — Hemae nmaHuX.

VY BIIKpUTIA YacTHHI
2014 p. iHgekc campoOHOC

BOJIOCXOBHIIA MPOTITOM BETETAIIHOTO TEPioay
T1 KOJMBaBca B Mexax 2,22-3,60, To0TO MIX

B-me3o0canpoOHOI0 Ta o-Me30canpoOHO 30HaMH 3a0pyaHeHHs (puc. 3A). B
cepeaHbOMy IHJEKC campoOHOCTI JopiBHIOBaB 2,91, 1m0 BigmoBigae
0-Me30canpoOHil 30H1 1 XapaKTepu3ye BOAONMY SIK «3a0PYIHECHY».

4 -

3
2
1
0

CT. 5 CT. 6 CT.

AN

9 c¢1.10 c1.17 c1.23 c1.31 c1.32 c1.37
A

O R N W b
1

SO P, N W b&
1

cT. 1 ct.3 cT1.16

b

Puc. 3. Beiuuunu inaexkcy

cT.41 cT1.40 c¢r.7 ctr.15 ¢1.19 c1.26 c1.33 c1.35
B

canpoOHOCTI y BiAKpHUTiil akBaTOpii (A), B310BK

3axigHoro (b) Ta cxignoro (B) OeperiB, B cepeHbOMY 3a BeretamiiiHuii

Bepxns Mexa 30HHU:
KCeHOoCcarpoOHOT1

o-Me30canpoOHOT

nepiox 2014 p.

omirocanpoOHOi  ======= -Me30carpoOHOT

noJricarmpoOHOT

Sk 1y BUNIQJKY 3 OJIIFOXETHUM 1HAEKCOM, 3pocTania canpoOHIcTh Ha cT. 10.
B3gomx 3axigHOro Ta CXiIHOro OeperiB IHJAEKC CcampoOHOCTI JOpPIBHIOBaB B
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cepeanbomy 2,2 1 1,8, npu 3HayHuX KonuBaHHsx 1,6-3,7 ta 1,7-2,1 BinmoBigHO
(puc. 3 b, B). ToOro Boma B mpuOEpekHIM YacCTHHI BOAOWMHM BIANOBIIAE
B-Me30canpoOHiil 30H1, Ta MOXKE XapaKTEPHU3yBATUCH SIK «IIOMIPHO 3a0pyaHEHA.
MakcumanbHe 3Hau€HHA 1HAEKCY camnpoOHocTti (3,69) BinMiueHe Ha cT. 1 B
npubepexcki (puc. 3 b), Ouis rupna piuku Korunphuk. Ilpu BHU3HaAueHHI
MONEPEIHIX ABOX 1HACKCIB 1 CTaHIIIsl B aHAJ3 HE BKJIIOUEHA Yepe3 BIJCYTHICTh
B IIp00ax OJIroXer.

[Iporsirom Beretauiinoro nepiogy 2014 p. 6iotuunuil iaexc Bynisicca y
BIIKPUTIA YacTUHI BOIOMMHU JopiBHIOBaB 2-3 (puc. 4 A), umo BiAMNoOBiAa€
noJiicarpoOHiii 30H1. B npubepesxHiil yacTuH1 MOKa3HUKHU 3pocTtaiu (3—5), To0To
3a0pyAHEHICTh MEHIIA. BIOTHYHUH 1HAEKC B3OBXK 3aXiTHOTO Oepera KOJIMBaBCs B
Mexkax 3—4,3, mo BIANOBIZAE 0-Me30CanpoOHil Ta momicanpoOHi 30HaM
(puc. 4 b). Bona B310BX cxiaHOTO Oepera OUTbII YUCTa, OCKUIBKH Ha Pl CTAHIIINA
(ct. 15, 26, 33) inaekc gocsiras 1’ aTu, TOOTO f-Me30canpoOHOT 30HU 3a0pyIHEHHS

(puc. 4 B).
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CT. 3 cT. 16  cr1.41 cT. 40 ct.7 cT.15 ¢1.19 ¢1.20 cT1.26 cT1.33 cT. 35

b B

Puc. 4. Betnuunu 0iotuuHoro ingexkcy ByaiBicca y BinkpuTiii akBaTopii
(A), B3moB:xk 3axigHoro (B) Ta cxiznoro (B) 6eperiB, y cepennnomy 3a
Bererauiiinuii nepiox 2014 p.

Bepxns mMexa 30HHU:
ojirocarpoOHo1 : B-me3ocanpoOHOi o-Me30canpoOHOT

roJricanpooHo1 s TIIIGPCATTPOOHOT

OBI'OBOPEHHS PE3YJIBTATIB JOCJIIIKEHb
B pesynbrari npoBeneHHX AOCHIJIKEHb BCTAHOBIEHO, IO JMMaH-
BogocxoBuile Cacuk  XapakTepusyeTbCcs  [-me30canpoOHUM  piBHEM
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3a0pyIHEHHS 13 CEpeqHIM 1HJIeKCOM canmpoOHocTi 2,45. Sk BuaHO 3 Tabm. 2,
3a Metogamu ['ynnalita 1 Yirnes ta [lantne-bykka B monudikamii Crnaneueka
OTpUMaHa OJIHAKOBa OI[IHKA campoOHOCTI: BoJa BIAMOBIIA€ -Me30canpoOHin
30H1, IO XapaKTepU3y€e BOAONMY SK «IOMIpPHO 3a0pylHEHY». 3aCTOCYBaHHS
O0ioTuyHOro iHJekcy ByniBicca moka3zajno MEHII CHPUSATIUBY CHTYalllo,
OCKUJIbKHM BOJ@ BIAMOBIJAE p-0i-M€30CcanpoOHOMY PiBHIO 3a0pyaHEHHS Ta V—
IV knacy siKoCTI.

Tabruys 2
Canpo0iosioriyHa XapakTepUCTHKA JJUMAaHAa-BogocxoBuIa Cacuk
3a cepeAHIMHU MOKA3ZHUKAMH

Jlinsaka OIroXeTHUN 1HIEKC Innexc Biotnunuii
BOJIOCXOBHIIA I'ynnaiita ta Yitnes canmpoOHOCT1 iHaekcBynisicca
[Ipubepexna
qACTHIA 14,40 (x, I) 1,98 (B, III) 4,12 (a, IV)
Binkpura yactuna 71,70 (p, V) 2,91 (a, IV) 2,42 (p, V)
VY cepennboMy no B
BOTOHM 43,05 (B, I1T) 2,45 (B, 111) 3,27 (p, V—a, IV)

Ilpumimku: X — KceHocanpoOHa 30Ha, f — f-Me30canpoOHa, o — a-Me30canpoOHa,
p — mouicarpoOHa 30Ha; pUMCHKUMHU U PpaMH MTO3HAYEHO KJIACH SIKOCT1 BOJI.

Ha nam mormsia, mepini aBa iHAEKCH OUTBIN aJeKBAaTHO BiTOOpaX)aroTh
canmpo610J0TIYHY CUTYallll0, OCKIJIBKH BPaXOBYIOTh HE TUILKU HasBHICTb a00
BIICYTHICTh 1HAWKATOPHUX Tpyn OeHToCy, aje W IXHI KIUJIBKICHY
IpeACTABICHICTh B TTP0OO1 (OJIITOXETHUM 1HJEKC), a TAKOXK XapaKTE€PUCTUKH
KOXKHOT'O 1HIMKATOPHOT'O BHAY OKpeMO (1HJEKC campoOHOCTI).

BusBneni gesiki 3aKOHOMIPHOCT1 B CTyIIEH1 3a0pyIHEHHS PI3HUX JUISTHOK
Cacuky. 3 miBHOYI Ha MIBAEHb NPOCTEXYyBajacs TEHACHIIS 3POCTAHHS
3a0pyIHEHHS K Y BIIKPHUTIH, Tak 1 B MpuOepekHiil yacTUHI Bomomu. Taka
TWHAMIiKa 1HJIEKCIB MOB’sA3aHa 3 HaOMmkeHicTI0 a0 kaHany J[[ynaii-Cacuk,
SAKAM € OCHOBHUM JDKEPEIIOM HAJXOMKCHHS OpTaHIYHOI PEYOBUHH, IO
IocTynae 3 BoAow JlyHaro.

B nmpubepexxki cepeaHi MOKa3HUKUA CAaTPOOHOCTI JIMIIII, HIXK y BIIKPUTIH
JaCTHUHI BOJOUMH, IO OOYMOBIIOETHCS MIEPEBAKHO MIPUPOJTHUMH (DaKTOPaAMH.
[Ipuuomy B3mOBX cXigHOTO Oepera cmocTepiranacs OUTBII CHPUSATINBA
KapTuHa: O10THYHI IHJAEKCH BKa3yBalld Ha 3MEHIICHHs 3a0pymaHeHHs y 0,15-
2,7 pasu. Taka pi3HHUIE MOXe OyTH OOYMOBJIEHa BEJIHUKOI KUIBKICTIO
apediceHn B OOpOCTaHHSAX OEperoykpiliroBaibHUX TpaHiTHHX Opmia. Tyt
HIITBHICTh moceneHus Dreissena polymorpha (Pallas) mocsarae 6imbine 206
tuc. ex3./M> [3]. JlpeliceHa € MOTyXHHM (iIbTPaTOPOM BOAHU; MOIIOCKHU
Macoro 1 r npoinbTPOBYIOTH B cepelHbOMY 110 12 11 Boau 3a 100y [11]. Tomy
11 TBApMHU BIIIrPalOTh 3HAYHY pPOJIb B MPOILIEC] CAMOOYHUILEHHS BOJONMM.
Kpim Toro, 6inbin 3a0pynHeHa 3axijiHa NpuOepekHa aKBaToOpisi po3TalloBaHa
Ha OJHIA CTOPOHI 3 BUXOJOM KaHaly, TOJ1 sIK CXIIHUM Oeper BiamadeHUMN Bif
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HbOro Ha 14 kM 1 Oinbiie. Taky KapTUHY 3a7a€ QUPKyIALisa Boau B Cacuky: 3
KaHajy BoJa 13 3a0pyJHIOIOUMMHU PEUOBMHAMU MOCTYIIA€ CIIOYATKY HA MiBHIY
B3JIOBXK 3axiHOro Oepera, a MOTIM MEHII IHTEHCUBHO IHPKYIIOE Y
3BOPOTHOMY HaIlPSIMKY B3JIOBX CX1JJHOTO Oepera.

IIpo inTencuBHe 3a0pynHeHHs y BepxiB’i Cacuka cBig4yaTh BHCOKI
MOKa3HUKU 1HJEKCY canpoOHocTi Outs rupna piuku Korunsauk. Haragaemo,
[0 caMe€ TYT JIOKajli30BaHa Ouybllla yacTHHA 3apocTteil MakpodiTiB. Bigomo,
10 TakKi 3apOCTi y BOJIOWMAaxX Ta BOJOTOKAaX BUCTYMNAalOTh B poji 010 uIbTpa.
MakpodiTu CTBOPIOIOTH CBOEPIAHUM «Oap’e€p» Ak TOKY BOAM 1 TUM CAMUM
CIPUSIOTh €PEKTUBHOMY OCAJKEHHIO NeTpuTy. KpiM Toro, 3anac opraHiku B
I AUISHII BOJAOCXOBHUIIA IIOPOKY MOIMOBHIOETHCS 3a PAXYHOK BIAMHpPAHHS
OUX POCIUH. SIK HACHIOK, TYyT 3a KUIBKICTIO JOMIHYIOTh XIPOHOMIJIH
Chironomus plumosus, Kl MarThb BHCOKY IHIAMKATOPHY 3HAYUMICTh (IUB.
Tabs. 1). TakuMm 4uHOM, 111 AUISTHKA BOJOCXOBHIIA MOXKe OyTH BiJTHECEHA JI0
noiicannpoOHOT 30HM 1 OXapakTepu3oBaHa SK «OpyaHa». 3HAYHOTO
AHTPOINOTEHHOTO BIUTMBY 3a3HaBaju TAaKOX JUISTHKH, PO3TalIOBaHI OLIA
HaceJleHUX MyHKTIB c¢. bopuciska, c. TpamiBka.

BUCHOBKHA

TakuM YWHOM, TIJCYMOBYIOYH OTPHMaHi1 JaHi CcanmpoOioJOrig4HOTO
aHanizy, Ha 3abpymHeHHs Boau B Cacuky Ail0Th HacTynHi daktopu. Ilo-
nepiie, 1e BIJIUB OpraHiku, U0 MOoCTynae 3 Boaot JyHato no kanany JlyHaii-
Cacuk, Ha 1O NEPHIOUYEPTrOBO pearye akparopis mnonu3ss. I[lo-apyre,
pO3TaIlyBaHHS HacCJICHUX ITYHKTIB B 0e3mocepeHii OJIM3bKOCTI 0 BOJTONMH.
Ha npoctopoBuii po3monain opraniku B CacuKy Tako)X BIJIMBAIOTh MPUPOIHI
dakrtopu: rtupma pidyok Kormnpauk 1 Capara y BepxiB’i BomoWimMm Ta
crieruivHl I i€l TIISHKA €KOJOTi4HI YMOBH (MIUJIKOBOJHICTB, 3apOCTI
odepeTy Ta IHIIMX POCIHMH, MiABHIIEHAa MiHepamizamia — g0 11370 mr/om?,
HasiBHICTh CIPKOBOJHIO, TOINO); IMUPKYIALisS Boau; Gopma OeperoBoi JiHii
BOJIOCXOBHIIA; pelibed THA.

3rigHo 3 miteparypoto [12], Bomocxosuiie Cacuk y cepequbomy 3a 1991
p. XapaKTepu3yBajoch 0-Me€30CaNPOOHUM PiBHEM 3a0pYyIHEHOCTI, 3 1HIEKCOM
canmpobuHocti 3,2. YV 2009 p. camnpoOHICTh 3MiHIOBajJach B MeXax
a-B-me3zocanpoobHoi 30oum [13]. Ha cydacHomy erami, 3a pe3yiabTaraMu
canpoO0ioJOTIYHOT0 aHalli3y, CIOCTEPIracThCs 3HMKEHHS 3a0pymHEHHs, 1110,
CKOPIII 3a BCE€, € CBIMUEHHSM 3MEHIICHHS 00’ €My HaJXOMKCHHS TYHAHCHKOT
BOJAM BHACIIJOK 3amyltoBaHHsA KaHany JlyHaii-Cacuk Ta 3HUMKEHHS HOTO
MPOTMYCKHOT 37aTHOCTI.
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