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EJIEMEHTHU OJAP’KUBOCTHU U KBAJIUTETA
BOJE KOTJIAHUYKOI JE3EPA

Cnooonan I'maro'*, Pagocias [lexuh', Cjersiana Jlonuh!,
Oo6pen I'bato’ 1 Mapko Bannmesuh'

"Vuusepsuret y bamoj Jlyiu, [Ipupoano-maremaruuku dakynret, bama Jlyka, Penyonuka Cpricka
“Bucoka 1Kona 3a TypusaM 1 Xotenujepctso, Tpebume, Permyonuka Cpricka

Cawxerak: Toxom Jseera 2016. rommHe 00aBJbeHAa Cy TEpEeHCKAa M JlabopaTopHjcKa HCIIUTHBama KBAJIUTETA BOJIE
Kornannukor jesepa Ha 3esieHropu, U3Bopa KOjUM C€ je3epo Harlaja BOJIOM, T€ je3epcKe OTOKe. YTBpheHu cy puzndxo-
XEMH]jCKH, CAHNTAPHO-MUKPOOHOJIONIKH ¥ CAIIPOOHOJIONIKH TapaMeTpH Y30pKOBaHUX Boa. Pesynraru aHann3a rnokasanu
Cy BHCOK EKOJIOLIKH CTaTyC M OJICYCTBO 3Ha4yajHHjUX Ilapamerapa eyrpoduzaimje. Jesepcka Boja je Xumnepcarypucana
(DOTOCHHTETCKOM aKTHBHOIINY MakpodwuTa IOJBOIHE JHMBAJAE, a CAPOOMOJIOIIKA aHAIN3a IT0Kasyje OJMrocarnpoOHa
cBojcTBa. Ha OCHOBY KBaJMTaTMBHOT M KBAHTHTATHBHOI' CAacTaBa ajird M IMjaHOOAKTEpHja y je3epCcKOoj BOIHM M3padyHarT
je nnnekc canpodnoct (1.32) nmpema xome Boga Kommanndkor jezepa oarorapa mpBoj Kilacu KBaJIWTETa MOBPIIMHCKUX
BOJIa, OJHOCHO OJMIOTPO(HHUM BOJaMa BUCOKOT €KOJIOLIKOT cTaryca. Bosja n3Bopa KojuM ce jesepo Haraja, Kao M BOja
je3epcke OTOKe, M3BPCHOT j€ KBAJIHUTETA.

Kbyune pujeun: Kortnmannuxo jesepo, 3enenropa, Gu3nUKo-XeMHjcKa 1 OaKTEPHOIIONIKA aHATIN3a, KBAJIUTET BOZIE.
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Abstract: During the summer of 2016, field and laboratory examinations were carried out on the quality of the Kotlani¢ko
Lake water, the source by which the lake is supplied with water and on the lake distributary. The physical-chemical, sanitary-
microbiological and saprobiological parameters of the sampled waters were determined. The research results showed a
high ecological status and the absence of significant parameters of eutrophication. The lake water is hypersaturated
by photosynthetic activity of the macrophyte of the submersed meadow, whereas saprobiological analysis determined
oligosaprobic characteristics. Based on the qualitative and quantitative composition of algae and cyanobacteria in the
lake water, the saprobity index of 1.32 was calculated which suggests that Kotlani¢ko Lake corresponds to Class I of
surface water quality of, i.e. it is characterized by oligotrophic waters of high ecological status. The water of the source
that supplies the lake, as well as the water of the lake’s distributary, is of an excellent quality.
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YBOJ

[Inanuna 3eneHropa, Ha KOjOj Ce Halasu
Kornanmuko jesepo, mpumajaa MmJiIaHUHCKOM
nanny Yuyrtpammux HuHapuna. CMjemiTeHa
je y jyromctouyHom naujeny bocHe wu
Xepuerosune. Ibena HajBuIma Tauyka je
bperou, u Hanasu ce Ha 2014 m HagMopcke
Bucune. IloceOHy JbenmoTy OBOj MIaHUHHU
najy OpojHa NegHHYKa je3epa y Hapoay
mo3Hara Kao ,,ropcke oun‘. Hajmo3naruja cy
Kornanunuko, Hltupuncko, Opnosauko, [{pHo
u bujeno jesepo, y neHTpainom, te lopme
bape u [lome bape Ha jyroucToyHOj CTpaHu
OBE IJIAHUHE.

KoTinanuuko jesepo HajHENpUCTyNauyHH]je
je oIl CBUX je3epa 3elieHrope, ma je U3 TUX
pasjiora HajMame M3JI0KEHO HEMOCPEIHOM
AHTPOTIOTEHOM YTHIIajy. Y HEKUM JHjeI0BUMA
jesepa JOUIIo je N0 MHTEH3WBHOT pa3Boja
€MEep3HUX U cyOMep3HHX Makpodura Koje
dbopMupajy unTaBe MOJABOJHE JUBAJE, ILITO
noBoaM 10 yOp3aHOr mpoleca cTapema
BOJICHOT €KOCHCTeMa ycJben mnoBehaBama
KOJINYMHE opraHcke Marepuje. Tome HapounuTo
JOTIpUHOCE eMep3He OuibKe Tpeka u maml. OHe
ycBajajy (amcopOyjy) YIJbeHUK U3 Ba3nyxa
U Tpejajy ra y BHAY OpTaHCKE MaTepwuje
BozsieHOM ekocuctemy (hupkosuh, Joanosuh,
& Manerun, 2002). Hakon yrubama
Makpo(duTa TaJOXH C€ 3HATHA KOJUYMHA
OpraHcKe MaTepHje, MITO JOBOJHU JI0 CMambEeha
nyOuHe jesepa u pacra cioja myJba (Petrovic,
Gajin, Matavulj, Radnovi¢, & Svircev,
1998). Ha oBaj HauuH moyia3u a0 TIpoleca
eyTpodusanuje npu 4emy, yciben nopehane
npuUMapHe NPOAYKIHje, je3epo Mpenaszu u3
OJIUTOTPOQHOT y ME30TPpOHO, a 3aTUM Y
eyTpodro ctame. [Ipouecy eyrpodusamnuje
JOTPUHOCH U CIHPamhE OKOJIHOT 3€MJBHUIITA,
Kao W BjeTap KOjU JOHOCH YECTHUIIC MpaIInHe
U CUTHOT NHUjecka y je3epcku Oazen. Ha Taj
Ha4YWH, CJI0] MyJba MOCTEeNeHo ce noBehasna,
IITO BOJM KOHAaUYHOM HECTAaHKY BOJEHOT
ekocucteMma (Sigee, 2004).

INTRODUCTION

The Zelengora Mountain, where
Kotlani¢ko Lake is located, is a part of the
Dinarides mountain range. It is located in the
southeastern part of Bosnia and Herzegovina.
The highest peak Brego¢ is located at 2014
m above the sea level. Specific beauty to this
mountain is given by numerous glacial lakes
known to the people as ,,mountain eyes®.
The most famous are Kotlani¢ko, Stirinsko,
Orlovacko, Crno and Bijelo Lakes, in the
central part, and Gornje Bare and Donje Bare
Lakes in the southeastern part of the mountain.

Kotlanicko Lake is the most
unapproachable of all Zelengora lakes, and
for this reasons is least exposed to a direct
anthropogenic impact. In some parts of the
lake, there has been an intensive development
of emergent and submerged macrophytes that
form submersed meadows, which entirely
cover the area. This leads to the accelerated
process of the aquatic ecosystem aging due to
the increase in the amount of organic matter.
In addition, eutrophication is particularly
fastened by the semiaquatic vegetation, such as
reed and sedge. They adopt carbon from the air
and transfer it in the form of organic matter to
the aquatic ecosystem (hupkosuh, JoBanosuh,
& Mamnetun, 2002). After macrophytes die,
a considerable amount of organic matter
decomposes in the decay phase, which leads
to the lake depth reduction and to increasing
sludge layer (Petrovi¢, Gajin, Matavulj,
Radnovi¢, & Svircev, 1998). This leads to
the eutrophication process whereby, due to
increased primary production, lake transitions
from oligotrophic to mezotrophic and then to
eutrophic states. The eutrophication process
is also contributed by the erosion of the
surrounding land, as well as by the wind that
carries particles of dust and fine sand into the
lake watershed. Thereby, the sludge layer is
gradually increasing, which leads to the final
disappearance of the aquatic ecosystem (Sigee,
2004).
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MATEPUJAJIN U METOIE

Kornanmuko jesepo (Cin. 1) Hamasu ce y
LEHTpaJIHOM JAHjelly IJIaHuHe 3eleHrope, Ha
1514 m HagMopcke BucuHe, Ha 43°21°41.70”
c.I. m. u 18°29°2”’ u. r. A., n npunajaa rpynu
HUPKHUX je3epa. OKPYyXKEHO je MIaHUHCKUM
BpxoBuMma: Kuek, Homom, IIpyraua u
3umoBuna. Jesepo je ayro oko 400 m, a
mupoko oko 200 m. Ouo je HajayOsBe je3epo
Ha 3eneHropu, a Hajeha u3mjepena aqyomHa
u3Hocu 10 m. Hanaja ce BOJjoM U3 HEKOJIHMKO
u3BOpa yKJbyuyjyhum m mamaBuUHCKE BOZE.
Jesepo rybu Boay HMcrapaBambeM U OTOKOM
koja nonupe (Gafi¢ & Dzeko, 2008).

Ca. 1. Kortnannuko jeszepo (Poro: [exuh, 2016. 1)

MATERIALS AND METHODS

Kotlanicko Lake (Fig. 1) is located in
the central part of the Zelengora Mountain at
1514 m above sea level, at 43°21°41.70” N
and 18°29°2” E. It belongs to a group of cirque
lakes. It is surrounded by the Klek, Domos,
Prutaca and Zimovica mountain peaks. It is
about 400 m long and about 200 m wide. This
is the deepest lake at the Zelengora Mountain
— the greatest measured depth is 10 m. It is
supplied with water from several sources
and by precipitation. The water loss is due to
evaporation and the distributary that flows to
subterranean (Gafi¢ & Dzeko, 2008).

Fig. 1. Kotlanicko Lake (Photo: Deki¢, 2016)

VY3opum Bone 3a (PU3HIKO-XEMHJCKY |
OaKTepHOJIOMIKY aHamu3y y3etu cy 20. aBrycra
2016. rommHe. Y30pKOBame j€ W3BPIICHO
yrnmorpedoM CTEpUIHHX CTaKJIEHUX Ooduia
3anpemuHe 500 ml y acenTHYHUM YCIIOBHMA,
n3 cimoja 10—15 cm wcnon moBpIIMHE, Kao H
3 cnoja 30—50 cm wm3Hanm aHA je3epa. Y3opuu
je3epcke Bojie Y3€TH Cy Ha YETHPHU pa3InduTa

Water samples for physical-chemical and
bacteriological analysis were taken on August
20, 2016. Sampling was performed using sterile
glass bottles of 500 ml in aseptic conditions,
from a layer of 10—15 cm below the surface,
and from a layer 30—50 cm above the lake
bottom. Lake water samples were collected
from four different sites (sites A, B, C and D),
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nokamurera (A, B, C u D), Te ca uzBopa kojum
Ce je3epo Haraja BOJIOM, Kao U U3 je3epCKe OTOKE.
3a aHanmu3y (UTOIIAHKTOHA MPO(UIATPUPAHO je
20 1 Bozie Kpo3 IIIAHKTOHCKY MPEKHILY MPEYHUKA
20 pm. KoHueHTpoBaHH y30pak je (uxcupan
KHCEJIMM JIyTOJIOBUM pacTBopoM. JlyOuHa Boze
U HEHa MPOBUAHOCT YTBpheHH cy mnomohy
Secchi nucka. Taxole, U3BpILIEHO je U Mjepemne
TeMIiepaType Boje, a onpeheHe cy v BpHjeIHOCTH
pH, eneKkTponpoBOIJEUBOCTH, KOHILIEHTpAIHje
pacTBOpPEHOI KHCEOHUKa, T€ carypamuja u
TypOuauTeT. CakyIybeHH Y30pIH TPAHCIIOPTOBAHH
Cy Y py4HOM (pYoKUIIepy Ha JIey, Ha TeMIeparypu
1o +4°C. AHanu3a ocTanux rnapaMmerapa u3BpiieHa
je y naboparopuju IlpupoaHo-mareMaTHUKOT
¢dakynrera YuuBepsutetra y bamoj Jlynw.
VYnorpebom cnekrpoporomerpa HACH DREL
Complete Water Lab DR2800, npema nporucanum
npouenypama (HACH LANGE, 2008), onpehene
Cy KOHIIEHTpallfje PacTBOPEHOT aMOHHjadHOT,
HUTPATHOT M HUTPUTHOT a30Ta, opTodocdara u
cyadara, Kao ¥ yKyIHe CyCIeHI0BaHEe MaTepHje.

BpojHocT 6akrepuja onpehena je MHAMPEKTHUM
oxrajuBaukuM meronama (Benson, 1998; McKane
& Kandel, 1996; Wistreich, 2003). Onpehena
je OpOJHOCT YKYNHHUX aepoOHHX XeTepoTpoda,
YKYITHHUX KOTU(POPMHUX OakTepHja, KOMU(pOPMHUX
OakTepuja (ekaJHOT TOpHjeKiIa U OpojHOCT
¢dexannux crpentokoka (Petrovi¢ et al., 1998;
VYpenba o knacuuKaluju Boia U KaTeropu3atuju
Boz10TOKa, 2001), py yeMy Cy KOpHILTEHE XpabUBE
noziore mpousBohada BioMérieux u Torlak.

Wnentudukaiyja aiara u3BplieHa je nomohy
kpyueBa: Hindak (1978, 2005, 2008), John,
Whitton, & Brook (2005), Kannan & Lenca (2013),
Lange-Bertalot, Hofmann, Werum, & Cantonati
(2017) u Lazar (1960). Crenen campoOHOCTH
onpeheH je Ha OCHOBY pellaTUBHE OpOJHOCTH
WHIUKATOPCKUX OpraHuszama, NpU dYemy je
KopuiuTeHa mMahapcka mogudukanuja Pantle-Buck
metone (Pal, 1998).

Konauna oljeHa kBajauTeTa BOJE JaTa je
Ha OCHOBY pEJICBAHTHE 3aKOHCKE peryjaTHhBe
Peny6nuke Cprcke u3 o0macTd KBajauTeTa
MOBPIIMHCKUX Bona (Ypenda o kimacudukanuju
BOJIa M KaTeropu3aluju Bogoroka, 2001).

as well as from the source which supplies the
lake with water and from the lake’s distributary.
For phytoplankton analysis, 20 1 of water were
filtered through plankton net of 20 pm diameter
mesh. The concentrated sample was fixed with
acidic Lugol’s solution. The water depth and
transparency were determined using the Secchi
disk. In addition, water temperature was
measured, and pH values, electroconductivity,
dissolved oxygen concentration, saturation
and turbidity were also determined. Collected
samples were transported in a hand cooler
with ice on temperature up to 4°C. Analysis
of other parameters was performed in the
laboratory of the Faculty of Natural Sciences
and Mathematics in Banja Luka. Using the
spectrophotometer HACH DREL Complete
Water Lab DR2800, following-up user manual
(HACH LANGE, 2008), concentrations of
dissolved ammonia, nitrate and nitrite nitrogen,
orthophosphate and sulphate, as well as the
total suspended matter were determined.

The amount of bacteria was determined
by using indirect breeding methods (Benson,
1998; McKane & Kandel, 1996; Wistreich,
2003). Quantity of total aerobic heterotrophs,
total coliform bacteria, coliform bacteria
of faecal origin and the number of faecal
streptococci were determined (Petrovi¢ et
al., 1998; Vpenba o knacudukanuju BOaa
U Kareropusauuju Bojpotoka, 2001) using
BioM¢érieux and Torlak nutrient bases.

Identification of algae was carried out
using the following keys: Hindak (1978, 2005,
2008), John, Whitton, & Brook (2005), Kannan
& Lenca (2013), Lange-Bertalot, Hofmann,
Werum, & Cantonati (2017) and Lazar (1960).
The degree of saprobity was determined based
on relative number of indicator organisms
and using the Hungarian modification of the
Pantle-Buck method (Pal, 1998).

The final water quality assessment is
given based on the relevant legislation of
the Republic of Srpska in the field of surface
water quality (Ypen6a o knacudukanuju Boga
U KaTeropusauuju BonoTtoka, 2001).



[NTACHUK - HERALD 23

PE3VIITATU U IUCKYCUJA

Bona wusBopa kojum ce KoTmanumuko
je3epo Hamaja U3BPCHOT je KBalHWTeTa H
BHCOKOT ekosomkor craryca (Tab. 1). Mako je
Y30pKOBam-€ U3BPILICHO Y aBrYCTY, TEMIIeparypa
Bozie u3Hocuia je ceera 13.9°C. Bona je 6wa
6orara pacCTBOPEHUM KHCEOHUKOM, IIITO MTOKa3yje
BpHUjeaHOCT caTypauuje ox 94.5 %. buonomika
NOTPOIIba KMCeoHukKa, ox ceera 0.57 mgO /1,
MoKa3aresb je HUCKEe KOHIIEHTPAIIHje OPTaHCKUX
MarepHja y jesepckoj Bonu. Bona je Gmiia Grmaro
ankanmHa (pH 7.81), u Huje Omna onrepehena
CyCIIEHJAOBAaHUM MaTepujaMa OpPTraHCKOT H
MUHEpajHoT mopujekna. KoHmeHTpamuje
OCHOBHHUX HYTpPHjEHATa y je3epcKoj BOAM Ouiie
Cy HHUCKE, a IPHUCYCTBO aMOHHUja4HOT a30Ta H
cyngara Huje 3a0UIbEKEHO.

Ha ocnHoBy mpahenux onmrtux (uzmdko-
XeMHUjCKHX Tmapamerapa, mapamerapa
KHUCEOHHYHOT pEeXHUMa T KOHICHTpaIuje
NPUCYTHUX HYTpHUjEeHaTa, H3BOPCKa BoJa
KOJOM C€ je3epo XpaHH MpHUIaaa MPBOj KIACH
MOBPIIMHCKUX Boja (Ypenda o kiacupukanuju
BOJIa M KaTeropu3amuju BoaoToka, 2001).

Ha BHCOK €KOJONIKM CTaTyc H3BOPCKE
BOJIC YKa3yjy M pe3yjiTaTu CaHUTapHO-
MHUKpPOOHOJOMIKUX aHaln3a. YKynaH Opoj
aepoOHUX XeTepoTpodHUX OaKTepHja U3HOCHO
je 550 CFU/ml, mTo je moka3aTesb HHUCKE
KOHIIEHTpaluje opraHcke marepuje. Haumme,
xerepoTpodHe OakTepuje XpaHe ce OPraHCKOM
MaTepUjoM U HbUXOBa OPOJHOCT TUPEKTHO 3aBUCH
071 IpHCyCTBa OBOT THIA Marepuja y Boau (Pukid,
Gajin, Matavulj, & Mandi¢, 2000). ¥ manom
Opojy H307I0BaHE Cy M yKyIHE KOJIHU(POPMHE
oaxrepuje (10 CFU/100 ml), anmu mely suma Huje
3a0MJBEIKEHO MPUCYCTBO (heKaTHUX Konupopma
HUTHU (EKATHUX CTPENITOKOKA KOj€ Cy HHIUKATOP
onrepehema Bozne ¢exkanmHuM marepujama. Ha
OCHOBY M3BPIIICHHX aHAJIM3a H3BOIH CE 3aKIbYJaK
Jla U3BOpcKa Boza kojoM ce Kornanudko jesepo
Haraja mpuIiaja mpBoj KJIACH MOBPITUHCKUX BOJIA.

Mjepema Cy mokaszana jJa je TeMmIeparypa
je3epcke Boze BUINA Y OAHOCY Ha TeMIeparypy

RESULTS AND DISCUSSION

Water of source, which supplies
Kotlanicko Lake with water, is excellent and
has a high ecological status (Tab. 1). Although
the sampling was carried out in August, the
water temperature was only 13.9°C. Saturation
value of 94.5 %. suggests that it is rich with
dissolved oxygen. Biological consumption of
oxygen of only 0.57 mgO,/1 is an indicator of
low concentration of organic matter in water.
The water is slightly alkaline (pH 7.81) and
is not loaded with suspended organic and
mineral substances. Concentrations of basic
nutrients in water were low, and the presence
of ammonium nitrogen and sulphate was not
recorded in water at all.

Based on all observed general physical-
chemical parameters, parameters of the
oxygen regime, as well as the concentration
of the present nutrients, water of the source
corresponds to Class I of surface water
quality (Ypenba o kmacudukamuju BOAa U
KaTeropusanuju BogoToka, 2001).

The high ecological status of the source
is also indicated by the results of sanitary-
microbiological analyzes. The total number
of aerobic heterotrophic bacteria was 550
CFU/ml, indicating a low concentration
of organic matter in water. As a matter of
fact, heterotrophic bacteria feed on organic
matter and their number depends directly on
the presence of this type of matter in water
(Puki¢, Gajin, Matavulj, & Mandi¢, 2000).
Total coliform bacteria were isolated in a
low number (10 CFU/100 ml). However,
among them presence of faecal coliforms
or faecal streptococci, which are indicators
of water loading with faecal matter, was not
determined. Coliforms get into the water with
municipal waste materials in larger numbers,
but they are also natural inhabitants of surface
waters. Based on the performed analysis, it
can be concluded that the water of the source
which supplies Kotlani¢ko Lake corresponds
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U3BOpPCKE BOJIE, IITO j€ W OYEKHBAHO, jep ce
pamu o crajahoj Boau 4Mja ce MOBPIIMHA OpxKe
3arpujaBa. M3MjepeHe BpHjeqHOCTH KpeTaje Cy
ce y pacriony of 18.7°C, KOJIHKO je u3MjepeHo Ha
nuy nokanutera B, 1o 20.7°C y noBpmmHCKOM
cnojy Ha gokanutery D. [Ipuikom mjepema Huje
3a0WJbeKeHA BEIUKA pasliuKa y TEeMIIepaTypu
BOJIC TIOBPITMHCKOT CJI0ja Yy OTHOCY Ha IPU3EMHH
c10j. OBa KOHCTAaTaIM]ja BayKH 32 CBE JIOKAJIUTETE
Ha KojuMa Cy BpIIIeHa Mjepemha, IIITO 3HAYH J]a HE
MIOCTOjH TEMIIepaTypHa CTpaTu(HUKaInja.

AHanmsze cy Tmokaszaje Ja je je3epcka
BoJa OoraTra pacTBOPEHUM KHCEOHHUKOM.
KoHmenTrpanuja KHCEOHHMKAa Ha CBUM
nokanuteTuma Oumna je Beha on 8 mg/l, u3ysen
OTOKE raje je yTBpheHa Mama BpPHjEIHOCT.
MehyTtum, Ha nokanutety A yTBpheHa je Buiia
KOHIICHTpAIIMja KUCEOHHKA Y TIOBPIIMHCKOM CJI0Jy
y OJIHOCY Ha MPU3EMHHU CJIO]j, JIOK j€ Ha OCTaIUM
JIOKaJMTETUMa CTamke 00pHYyTO. Paszmor Tome cy
Makpo(uTe MOABOTHUX JHBaa. OHE HHTEH3UBHO
BpIIIe rporiec (POTOCHHTE3E MPU YueMy ce ociiobalha
KHCEOHUK, IITO AONPHUHOCH XHUIEpCaTyparyju.
[ToBumena BpHjEIHOCT caTypaluje BOJIE
KHCEOHHKOM cBpcTaBa KoTiianuuko jesepo y
IpyTy KJIacy MOBPIIMHCKUX Bojma. Mjepema Ha
CBHM JIOKQJIUTETUMA [T0Ka3aj1a Cy J1a je OMOJOIIKa
MOTPOIIHa KHCEOHUKA PENIATUBHO HHCKa. Mnak,
HELITO BHILIE BPHUjEJHOCTU OBOI MapameTpa,
300T MHTEH3UBHHU]JET MPOIleca MUKPOOHUOIIOIIKE
pasrpajme Opraicke Marepuje, yrBpheHe cy npu
JHY je3epa, U To Ha JokainuTeTuma A u D, mto
yKa3yje Ha APYTY KJIACy KBAJIUTETa MOBPIIMHCKUX
BOJIA.

Kotnannuko je3epo mma 0Oiaro ankaiHy
Boay unja ce pH BpujenHoct kpehe y nnTepBaty
on 8.22 mo 8.48. Amanuse cy mokaszaie Ja je
KOHIICHTpallhja joHA y BOJIM HM3PA3UTO HHCKA,
jep ce BpHjEeTHOCT EINEeKTPONPOBOATLUBOCTH
kpertana ox 122.6 no 253.0 uS/cm. Hemrro Butie
BPHjEIHOCTU OBOT MapaMmerpa yTBpheHe cy Ha
CBHM MJE€pPHUM JIOKAJIIUTETUMA TIPU JHY je3epa.
KoHnenTtpamnuje cycrneHJ0BaHHX Marepuja H
BPHjEeAHOCTH TYpOUIUTETA yKa3yjy Ha OUCTpY
BOJY, HeonTepeheHy OpraHCKUM M MUHEPATHUM
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to Class I of surface water quality.

The temperature of lake water is higher
compared to the temperature of the source
water, which is expected, since it is a stagnant
water whose surface is being heated faster.
The measured values ranged between 18.7°C,
measured at the bottom of site B, and 20.7°C
at the surface layer of site D. During the
measurements, no substantial differences in
the temperature of the surface layer and the
bottom layer were determined. The stated was
found at all sites where measurements were
performed, which suggests that there is no
temperature stratification.

Analyzes showed that lake water is rich
in dissolved oxygen. The concentration of
oxygen at all sites was higher than 8 mg/l,
except at the distributary where a lower
value was determined. However, at site
A, a higher concentration of oxygen in the
surface layer compared to the bottom layer
was determined, whereas at other locations
the situation was reversed. Macrophytes of
the submersed meadows are reason for this.
They intensively perform the process of
photosynthesis, whereby oxygen is released,
which contributes to hypersaturation. Higher
value of water oxygen saturation ranks
Kotlani¢ko Lake in Class II of surface water
quality. Analysis showed that biological
consumption of oxygen is relatively low at
all sites. However, slightly higher values of
this parameter were determined for bottom
layer at sites A and D, due to more intense
process of microbiological degradation of
organic matter, indicating Class II of surface
water quality.

Kotlani¢ko Lake has mildly alkaline water,
with pH in the range of 8.22—8.48. Analyzes
showed that concentration of ions in water is
extremely low — the electrical conductivity
value ranged from 122.6 uS/cm to 253 uS/
cm. Slightly higher values of this parameter
were measured at the lake bottom layer at all
sites. The concentration of suspended matter
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Tab. 1. dusnuko-xeMujcKke KapakTepucTuke Boae Kormanuukor jesepa

Tab. 1. Physical-chemical characteristics of Kotlani¢ko Lake

[Tapamerap / Parameter

Wzsop /
Source

Jlokanmja A
MOBPUIKHCKH ¢10j / Site
A surface layer

Jlokanuja A mHO /
Site A bottom layer

Jlokarja B
MOBPUIMHCKH ¢J10j / Site
B surface layer

Jloxauuja B nuo /
Site B bottom layer

Jlokammja C
MOBPUIMHCKH ¢J10j / Site
C surface layer

Jlokanuja C qHO /
Site C bottom layer

Jlokanumja D
MOBPIIMHCKH ¢J10j / Site
D surface layer

Jloxarja D mHO /
Site D bottom layer

Otoxa /
Distributary

temmneparypa Boxe ("C) /
water temperature ("C)

H
©
=

1

Nel

2

20.4

%)
<
N

20.0

KOHIICHTpaIlfja
pacteopenor O, (mg
0,/1)/ dissolved O,
concentration (mg O,/1)

8.83

8.73

8.38

8.68

8.66

9.05

8.22

8.88

6.24*

carypanuja (%) /
saturation (%)

94.5

114.6*

113.5%

109.3

112.1*

115.9*

119.6*

110.6*

116.3*

82.7

BPK, (mg O,/1) / BODs;
(mg O,/1)

0.57

1.74

2.31%*

0.77

1.38

1.13

1.68

0.64

2.26*

1.48

KJjaca Boje / water class

II

1I

1I

II

1I

1I

II

II

pH

7.81

8.38

8.22

8.42

8.38

8.39

8.29

8.39

8.48

€JIEKTPOTIPOBOIJBHBOCT
(uS/cm) /
electroconductivity (uS/
cm)

306.1

135.2

253.0

127.4

141.9

122.6

142.5

128.2

138.6

125.2

typouaurer (NTU) /
turbidity (NTU)

0.80

1.59

1.04

1.23

1.47

0.61

1.06

0.84

0.96

0.00

CyCIICHJJOBaHE MaTepHje
(mg/1) / suspended matter

(mg/l)

<0.01

<0.01

<0.01

KJjaca Bojie / water class

amoHwujayny azor (mg/l) /
ammonia nitrogen (mg/1)

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

HUTpatHu a3ot (mg/l) /
nitrate nitrogen (mg/l)

0.5

0.4

0.7

0.4

0.5

0.4

0.4

0.4

0.4

0.4

HUTpUTHH a30T (mg/l) /
nitrite nitrogen (mg/1)

0.009

0.005

0.005

0.005

0.007

0.004

0.005

0.005

0.006

0.006

cyndaru (mg/1) / sulphate
(mg/l)

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

optodocdaru (mg/l) /
orthophosphate (mg/1)

0.05

0.08

0.07

0.08

0.09

0.07

0.08

0.06

0.07

0.09

KJyaca Bojie / water class

I

1

nposuaHOCT (M) /
transparency (m)

1.35

33

7.0

6.5

nybuna (m) /
depth (m)

1.35

33

9.5

6.5

KJyaca Bojie / water class

I

I

Hamomena: * o3HayaBa BpHjeJHOCTHU KOj€ OATOBApajy APYroj Kjacu KBAJIUTETa MOBPLIIMHCKHUX BOJA

Note: * indicates the values that correspond to the second class of surface water quality
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MaTtepujama. M3 TUX pasnora mpoOBHJIHOCT Ha
CBHUM MjEpHHUM JIOKAJIUTETHMa OWJIa j& TIOTIyHa,
710 THa je3epa. M3y3erak npencTaBiba JOKATUTET
C, Ha xoMm je m3MjepeHa HajBeha myOuHa, o1
9.5 m, a mpoBuaHOCT je Ouna 7 m. Bucoka
npoBuIHOCT Bojie KoTmannukor jesepa ykasyje aa
OHa y UNTAaBOM BOJICHOM CTyOy HHje ontepeheHa
YTUHYJIOM OpPTAaHCKOM MAaTepHUjoM HUTH
(GUTOTUIAHKTOHOM uHje ToBehame OpojHOCTH
CripeyaBa MPOAUPAKE CBJETIOCTH U CMambyje
nposuaHocT (Dalmacija & Ivancev-Tumbas,
2004).

KoHueHnTpamnuje OCHOBHHX HYTpHjeHATa
y je3epckoj BoAW OWie Cy M3pa3uToO HHUCKE, a
aHanM3e Cy IMokaszajie Ja Hema Behux pasnuka
n3Mel)y MOBPIIMHCKOT W TPHU3EMHOT ClIoja
Bojie. AHAJIM30M HHUje YTBph)eHO HPHUCYCTBO
aMOHHja4yHOT a30Ta U cyidara.

Ha ocHoBy yTBpheHnx mapamerapa U3BOAH
ce 3akJbydak ga Bona KoTnmaHuukor jezepa mpu
JHY TIPUIIAJa APYTroj, a Y MOBPIIMHCKOM CIIOjY
MIPBOj KJIACH KBAJIUTETA MOBPIIMHCKUAX BOJIA.

CaHUTapHO-MHUKPOOHUOJIOIIKA aHAJIM3a
nokasana je na KoTmanudko je3epo mMa BOAy
O/UTMYHOT KBAJIUTETA, T€ /1a j€ Y Mamb0j MjepH
ontepehena opranckom marepujom (Tab. 2). V
MIOBPILIMHCKOM CJI0]y BOJIE, JeIMHO Ha JIOKAJIUTETY
A, m30710BaH je HemTo Behu yKymaH Opoj aepoOHUX
xereporpoduux 6akrepuja (1,100 CFU/ml), na je
KBQJIMTET O[rOBapao Jpyroj kiaacu. Jlokamuret A
yjemHo je v Hajiuuhu y jesepy, ceera 1.35 m, mto
JOTIPUHOCH TIoBehaHO] KOHIIEHTpAITHju OPTaHCKe
Mmarepuje, a caMuM TuM U Behem Opojy OakTepuja
y BojeHOM cTyOy. Ha ocramum nokamuteTma
yKynHa OpoOjHOCT OakKTepUOILIaHKTOHA Y
MTOBPIIIMHCKOM CJI0]y OJiIrOBapaja je mpBoj KJiacu
MOBPIIMHCKUX Boja. IloBuiiena 6pojHOCT oBe
rpymne OakTepuja 3a0ubeKeHa je TIPH HY, U TO
Ha CBUM JIOKQJIUTETUMA, ILITO je ¥ OYEKHUBAHO.
Harre ananmse nmoTBpanIie Cy MpeTxoHa Ca3Hamba
Jla MyJb CaJpKH 3HaTHO Behu Opoj OakTepuja ox
cnobonue Boze (Sigee, 2004). Takohe, 6pojHOCT
aepoOHHUX TNCUXPODUIHUX U ME30(PUIHHUX
OakTepuja y CBHUM Yy30pIuMMa YyKasyje Ha
JIOMHUHALIM]y ayTOXTOHE BOJIeHE OakTepuodiope.

66

and turbidity values indicate a clear water
which is not loaded with organic or mineral
substances. Given the stated, at all measuring
sites water transparency was complete, till the
bottom of the lake. The exception was the site
C where the maximum water depth was 9.5 m,
whereas the water transparency was 7 m. The
high transparency indicates that water over
the entire water column was not loaded with
dead organic matter or phytoplankton, whose
increase in number prevents the penetration
of light and diminishes the value of this
parameter (Dalmacija & Ivancev-Tumbas,
2004).

The concentrations of basic nutrients in
water are extremely low. Moreover, analyzes
showed that there is no significant difference
between the surface layer and the bottom
layer. The analysis did not found presence of
ammonium nitrogen and sulfate.

Based on the determined parameters, it
can be concluded that the water of Kotlani¢ko
Lake at the bottom layer corresponds to Class
II, whereas at the surface layer corresponds to
Class I of surface water quality.

Sanitary-microbiological water analysis
showed that Kotlanicko Lake has an excellent
quality of water which is less loaded with
organic matter (Tab. 2). At the surface layer,
only at site A, a slightly larger number of total
aerobic heterotrophic bacteria (1100 CFU/ml)
was isolated, which corresponds to Class II
of surface water quality. It should be noted
that this is the most shallow site with a depth
of 1.35 m, which certainly contributes to the
increased concentration of organic matter,
and therefore to the higher number of bacteria
over the entire water column. At other sites,
the total number of bacterioplankton in the
surface layer corresponds to Class I of surface
water quality. The increased number of this
group of bacteria was recorded at the lake
bottom at all sites, which was expected. Our
analyzes confirmed previous findings that
sludge contains a significantly higher number
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VYKynHH KOIu(OPMHU H30J0BAHU CYy y CBHUM
y30pIlIMMa U BbHX0Ba OpojHOCT y BehnHM y3opaka
Owia je mokasaresb Opyre Kiace KBaJuTeTa
MOBPIIMHCKUX BOJA.

Mebhy ykynHuM koaudopMuma, y
MOBPIIMHCKOM CJIOjJy Ha JIOKaJuTeTumMa B u
D, y mamem Opojy H30JI0BaHU Cy (heKaTHH
KonupopMH, AOK Cy (eKamHe CTPENTOKOKE
130JI0BaHe Ha Jokanutetuma A u B. Mehytuwm,
y ob0a ciydaja paaud ce O Majao] OpOJHOCTH
HaBeJeHUX rpyna Oakrepuja, MTO yKazyje aa
BO/Ia HHje onTepeheHa GekaaTHuM MaTepujama.

of bacteria than free water (Sigee, 2004).
Also, the number of aerobic psychophilic and
mesophilic bacteria in all samples indicates
the dominance of autochthonous aquatic
bacteriophore.

Among the total coliforms, at the surface
layer of sites B and D, faecal coliforms were
isolated in lower numbers, whereas faecal
streptococci were isolated at sites A and B.
Total coliforms were isolated in all samples and
their number in most samples corresponded to
Class II of surface water quality.

Tab. 2. MukpoOHoIoIIKe KapakTepucTrke Bojie Kommanuykor jesepa
Tab. 2. Microbiological characteristics of Kotlani¢ko Lake

Kapaxrepucruka /
Characteristic

W3sop /
Source
Jlokarmmja A
MOBPIINHCKH CJI0j /
Site A surface layer
Jloxaruja A HO /
Site A bottom layer
Jlokanmja B
MOBPIINHCKH CJI0j /

Site B surface layer

Jlokauuja B mHO /
Site B bottom layer
Jlokammja C
MOBPIINHCKH CI10j /
Site C surface layer
Jloxaruja C auo /
Site C bottom layer
Jlokanuja D
MOBPIUIMHCKH CJI0j /
Site D surface layer
Jlokarmja D nHO /
Site D bottom layer
Otoxa /
Distributary

aepoOHe xeTepoTpodHe
NICUXPOHITHE
6akrepuje (CFU/ml) /
aerobic heterotrophic
psychrophilic bacteria
(CFU/ml)

550 | 1100%* 3200* 800

2500%* 840 1400%* 760 2833%* 800

aepoOHe Me3oduTHe
6akrepuje (CFU/ml) /
aerobic mesophilic
bacteria (CFU/ml)

333 433 1500 350

500 500 980 120 666 485

YKyIHE KOITu(popMHe
6akrepuje (CFU/100 ml)
/ total coliform bacteria
(CFU/100 ml)

10 200%* 500%*

150%*

600* 30 60* 45 50%* 50%*

(bexanHe KonmupopMHE
6axrepuje (CFU/100 ml)
/ faecal coliform bacteria
(CFU/100 ml)

<1 <1 <1 15

<1 <1 <1 10 <1 <1

(exanHe CTPEnTOKOKe
(CFU/100 ml) / faecal
streptococcus (CFU/100
ml)

<1 10 10 15

10 <1 <1 <1 <1 10

Kkiaca Boje / water class I 11 11 11

II I 1I I II II

Hanomena: * o3Ha4aBa BPHUjEAHOCTH KOj€ OATOBApPajy APYyroj Kjaacu KBaJUTETa MOBPIIMHCKUAX BOJA
Note: * indicates the values that correspond to the second class of surface water quality
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Temneparypa Boge oToke KormaHuykor
jesepa m3nocmia je 20.0°C. Boma je Owmia
ouctpa u HeonTepehena cycmneHaoBaHUM
MarepjaMa OpraHcKor 1 MUHEPAJTHOT TIOpHjeKIa.
Bpujenqnoctu eneKTpOnpoBOIJbUBOCTH |
KOHIIGHTpallMje HyTpujeHaTa Ouie cy HHCKe,
a TPUCYCTBO aMOHHMjadyHOT a3zoTa W cyndara
HUje 3a0uibexxeHo. MelyTuM, KOHLEHTpamuja
PacTBOPEHOT KUCEOHMKa, ox1 6.24 mgO,/1, 6una je
3HAaTHO HIKA Y OJHOCY Ha ErOBY KOHIICHTPAIIN]Y
y je3epcKoj BOAM. 3a Pa3NIMKy OJ je3epcKe BOE,
Koja je xumepcarypucana, y ororu KoTmaHudakor
jesepa yrBpheHo je 3acuheme oBuM racom ox 82.7
%.

Ha ocnoBy npahenux (u3n4Ko-XeMHjCKUX
napamerapa M KOHIIEHTpalyje HyTpujeHara,
yTBpheHo je na Bona oroke KoTmanudkor jesepa
MIPUIIAIa TIPBOj KJIaCH MOBPIIMHCKUX BOAA, AOK
Ha OCHOBY IapamMeTapa KHCEOHHYHOT pexumMa
oaroBapa Jpyroj kiacu. MHTepecaHTHO je
MIOMEHYTH Jla Cy CIMYHU pPe3yATaTu A00HjeHH
MPUIMKOM MCIHMTHBama KBanuTera Boje LpHor
jesepa Ha 3eieHropu, ykbyuyjyhu um merory
OTOKY. Y CTBapH, KOHILIEHTpAallKja pPaCTBOPEHOT
KHCEOHHKA Y jJe3epCKOj BOIH OJIroBapaa je mpBoj
KJIaCH TOBPILIMHCKUX BOJA, JOK je BOAA OTOKE,
[0 OBOM IapaMeTpy, OAroBapaja APYyroj Kiacu
(Deki¢, Loli¢, Gnjato, Gnjato, & Stanojevic, 2016).

CaHUTapHO-MUKPOOHOJIONIKOM aHAIN30M
yTBpheHo je na Bona oroke KoTmanudkor jesepa
MMa U3BPCTaH KBaUTET. Mnak, OpojHOCT YKYITHHX
konmudopma O6uia je Ha rpaHULU U3Mel)y mpBe H
Jpyre Kiace KBaJUTETa MOBPUIMHCKUX BOAA.
BpujenHoctn ocranux mapaMmerapa ykasyjy
Ha TpBY Kjiacy KBaiutera. Mehy yKynmHUM
konmupopmMuMa (eKaTHU HUCY H30JIOBAHHU.
BpojHocT (exanHux cTpentokoka u3nocuia je 10
CFU/100 ml.

Y OKBHpY 4YeTHpHM pasjajena, y BOIH
KoTnanuukor jesepa HICHTU(PUKOBAHO je
cBera 8 pasMUYMUTUX TAaKCOHA alrd 3ajeHO ca
uujanobakrepujama (Tab. 3).

Water temperature of Kotlanicko Lake
distributary was 20.0°C. The water was
clear, not loaded with suspended organic and
mineral matters. Value of electroconductivity
and concentration of nutrients in the water
were low, whereas the presence of ammonium
nitrogen and sulphate was not recorded.
However, the concentration of dissolved
oxygen of 6.24 mgO_/1 is considerably lower
than its concentration in the lake water. Unlike
the hypersaturated lake, the distributary water
saturation with this gas was 82.7 %.

Based on all the observed general
physical-chemical parameters and
concentrations of nutrients, the water of the
distributary corresponds to Class I of surface
water quality, whereas based on parameters
of the oxygen regime it corresponds to
Class II. It is interesting to note that similar
results were obtained when examining the
water quality of the Black Lake at Zelengora
Mountain, including its distributary. In fact,
the concentration of dissolved oxygen in
the lake water corresponded to Class I of
surface water quality, whereas the water of
the distributary, based on the value of this
parameter, corresponded to Class II (Deki¢,
Loli¢, Gnjato, Gnjato, & Stanojevi¢, 2016).

Sanitary-microbiological analysis
determined that the distributary water was of
excellent quality. Still, the number of total
coliforms was borderline between Class I
and Class II of surface water quality. The
values of other parameters corresponded to
Class I of surface water quality. Among the
total coliforms, faecal coliforms were not
isolated. Number of faecal streptococci was
10 CFU/100 ml.

In the water of Kotlani¢ko Lake, within 4
divisions, only 8 different algae taxa together
with cyanobacteria were found (Tab. 3).
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Ta6. 3. KBanurarusuu cactaB anru KoriaHuukor jesepa
Tab. 3. Qualitative composition of the algae of Kotlanicko Lake

Taxcon / Taxon S G h
Cynobacteria
Anabaena solitaria Klebs 1.60 3 3
Chroococcus limneticus Lemm. 1.40
Oscillatoria limnetica Lemm. 1.40 3 1
Bacillariophyta
Asterionella gracillima Heiberg 1.20 4 7
Cymbella affinis Kutz. 1.30 4
Chlorophyta
Mougeotia sp. 1.40 3 1
Pyrrophyta
Ceratium hirundinella (O.F.M.) Duj. 1.30 4 7
Peridinium bipes F.Stein 1.40 4 3
NHJAEKC CATTIPOBHOCTHU / SAPROBITY INDEX 1.32

Hanowmena: s — canpo6Ha BpujeaHoCT Bpcte; G — MHANKATOpCKa TeKUHA; h — peraTuBHa OpOjHOCT TaKCOHA
Note: s — species saprobic value, G — indicator weight, h — the relative abundance of taxa

UnentudukoBane cy TpuU BpcTe
nyjaHo0aKTepuja, o BUje CHIIMKATHE M BaTpeHE
ajre M camMo jeJaH TaKCOH 3€JEHUX alllu.
Jomunnpajy Bpcre Asterionella gracillima (Cn. 2)
u Ceratuum hirundinella (Cn. 3), Koje Cy UHAUKATOP
YHCTUX OJIMrocanpodHux Boja. ['enepanno, paau
ce 0 BeoMa MajioM Opojy TaKCOHa, YaK U Y OJIHOCY
Ha OCTaJIa JISJIHWYKA je3epa Ha 3eJICHropH. Y BOAH
HpHor jeszepa maentudukoBana cy 32 pa3imyura
takcoHa (urorutankroHa (Deki¢ et al., 2016). ¥
Boau jesepa lopmwe bape mmentudukoBaHo je
ykynHo 24, a 'y Bonu jesepa [ome bape ykymHO
26 Takcona ¢urormnanktona (Gnjato, Dekic,
Trbi¢, Loli¢, Gnjato, & Popov, 2018), npu gemy
HUTH Y JEIHOM O]l BbMX HHUCY HJICHTU(PUKOBAHE
Asteruonella v Ceratuum, x0je TOMUHUPA]Y Y BOITH
Kommanu4xor jesepa.

Ha ocHOBY KBaJIMTaTUBHOT ¥ KBAHTUTATUBHOT
cacTaBa aJird W IHMjaHOOAKTEepHja y j€3epPCKO]
BOJIM M3padyHar je uHAekc canpobnoctu (1.32).
Ha ocHoBy BpujeaHOCTH OBOI mapamerpa, Boaa
Kotmannukor jesepa oaroBapa MpBOj KJIAacCH,
OJIHOCHO OJUTOTpO(HUM BOJlaMa BUCOKOT
exoJomkor craryca (Ypenda o kinacudukauju
BOJIa M KaTeropu3aruju Bogotoka, 2001).

Three types of cyanobacteria, two silicate and
fire algae, and only one green algae taxon were
identified. Dominate species are Asterionella
gracillima (Fig. 2) and Ceratium hirundinella
(Fig. 3), which are indicators of pure oligosaprobic
waters. Generally, this is a very small number of
taxa, even compared to the other lakes of this
type at the Zelengora Mountain. In the water of
Black Lake, 32 different phytoplankton taxa were
identified (Deki¢ et al., 2016). In the water of
Gornje Bare Lake, a total of 24 phytoplankton taxa
were identified, whereas in the waters of the Donje
Bare Lake there were a total of 26 phytoplankton
taxa (Gnjato, Deki¢, Trbi¢, Loli¢, Gnjato, & Popov,
2018). However, Asterionella and Ceratium,
which dominate in the water of Kotlanicko Lake,
were not identified in any of these lakes.

Based on the qualitative and quantitative
composition of algae and cyanobacteria, a
saprobity index of 1.32 was calculated. Based on
the this parameter value, the water of Kotlani¢ko
Lake corresponds to Class I of surface water
quality, i.e. to oligotrophic waters of high
ecological status (Ypen6a o knacuduxanuju Boia
W KaTeropusaiuju Boaotoka, 2001).
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HcrpaxuBama kBanureTa Boge Konianuukor
je3epa mokasaja Cy Jla OHO y OJJHOCY Ha ocTaja
je3epa Ha 3eJIeHropHM MMa HajBUIIHN KBAJIUTET, Te
Jla je ’eropa BoJia y HajMamwO0j Mjepu ontepehena
opranckuM wmarepujama. To mnoreBphyje u
IUCTpuOyLrja (QUTOIIIAHKTOHA, jep C€ HEeKe
BpCTE aJIl'M MOTY HahM y IJIAHKTOHY UCKJbYYHBO
y XJIaJHUJeM, a HeKe UCKJbYUUBO y TOILIH]EM
nujeny rogune (Sigee, 2004). 3a moTnyHUjH
YBUJ y cacTaB (UTOIJIAHKTOHA HEOIXOAHO je
Y30pPKOBaHkh€ TOKOM YUTABE FOIMHE.

3AKJbYHAK

Ananuza (QU3NUKO-XEMU]JCKUX, MHKPO-
OMOJIOIKUX M CAllpOOMONIOIIKUX apaMeTapa
Boae KoTmanumukor jesepa mnokasana je
BUCOK EKOJIOUIKHM cTaTyc U ciabe 3Hake
eytrpoduzanuje. YTBpheHne BpuUjeqHOCTHU
npaheHux (U3MYKO-XEMHJCKUX MapaMeTapa
oArosapaljie Cy IpBOj KJacu KBaJUTeTa
MOBPUIMHCKHUX BOJA, U3y3€B XUIepcaTypaluje
kuceoHUukoM. CanpoOuoJiomKke aHaIu3e
MokKaszaje Cy Jia je3epcka Boja Huje onrtepeheHa
¢uTOMmIaHKTOHOM. Bucoka KOHUEHTpauuja
KHCEOHUKa TMoOcJbeAulla je pPa3BUjeHUX
MOABOJAHUX JMBaJa KOje YuHE Makpodure.
VYkynan Opoj Oakrepuja y HOBPIINHCKOM
CJIOjy JEeIMHO Ha JIOKAJIUTETy A OAroBapao je
Ipyroj Kiacu moBpiuHCKHX Bona. Ilosehana
OpojHOCT OakTepuja y CJOjy HM3HaJI JAHA je
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y

The performed analysis showed that of all
the studied lakes at the Zelengora Mountain,
Kotlanicko Lake has the water of the highest
quality, which is least loaded with organic
matter. This is confirmed by the distribution of
phytoplankton due to the fact that some types of
algae can be found solely during the colder part
of the year, and some during the warmer part of
the year (Sigee, 2004). For complete insight into
the phytoplankton composition, sampling should
be performed throughout the year.

CONCLUSION

Analysis of the physical-chemical,
microbiological and saprobiological parameters
of the Kotlanicko Lake water showed a
high ecological status and poor signs of the
eutrophication. Determined values of all analyzed
physical-chemical parameters correspond to
Class I of surface water quality, except oxygen
hypersaturation. Saprobiological analysis showed
that lake water is not loaded with phytoplankton.
The high concentration of oxygen in water is the
result of development of submersed meadows
formed by macrophytes. The total number
of bacteria at the surface layer only at site A
corresponded to Class II of surface water quality.
The increased number of bacteria at the bottom
layer is expected. It is a result of hydrobionates
death and deposition and a greater number of
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odekuBaHa. [locibenuia je yrubama u TaloKemha
xuapoOrnoHara u Beher Opoja 6akrepuja npu JTHY
y OJTHOCY Ha CJIO00IHY BOMYy. YKYITHU KOH(pOpMH
MIPUCYTHHU Cy y CBUM Yy30pIMMa, ajdud OpPOjHOCT
(hexamHuX Komudopma U (PEeKaATHUX CTPETTOKOKA
yKasyje na Boaa Huje ontepeheHa oBHUM THUIIOM
oTmagHuX Martepuja. BpujemHoctu campoOHOT
WHJIeKCa, T0OMjeHe Ha OCHOBY KBaJUTATHUBHOT
YW KBAaHTUTATHUBHOT cacTaBa (PUTOIIAHKTOHA,
yKa3yjy Ha onurocarnpoOHy Boay. Boma m3Bopa
kojuM ce KoTnmanmdko je3epo Hamaja, Kao U Bojaa
OTOKE, U3BPCHOT Cy KBanutera. CBU mapaMeTpu
KBaJIUTETa M3BOPCKE BOJIC Cy ONTrOBapaiv MPBOj
KJIacH TOBPIIMHCKHX Bona. Je3epcka OToKa
MMaJa je HEellITO Mamke PACTBOPEHOT KUCEOHHKA H
MOBHIIIEH OpO] YKYITHUX KOIM(POpMHUX OakTepuja.

bacteria at the bottom layer compared to the free
water. Total coliforms are present in all samples,
but the number of faecal coliforms and faecal
streptococci indicates that water is not loaded
with this type of waste matter. The value of the
saprobity index, obtained based on the qualitative
and quantitative composition of phytoplankton,
indicates the oligosaprobic water. The water of
the Kotlani¢ko Lake source, as well as the water
of its distributary, is also of excellent quality.
All parameters of the water quality correspond
to Class I of surface water quality. Water of
the lake’s distributary contained a slightly less
dissolved oxygen and had higher number total
coliform bacteria.
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