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PE3IOME

CbBpPEMEHHOTO MpoyyYBaHe Ha arpo-
€KOJIOTUYHUTE CUCTEMU BK/IKOYBA Habno-
[eHne Ha [uHamukaTa Ha MUKpobuosno-
rmyHata akTMBHOCT B no4ysata. Mukpo-
opraHm3mMmuTe kato O6MOSIOrMYEH KOMMO-
HeHT ca o0bp nokasaTen 3a KayecTBoTO
Ha noyeaTa, Tbil KaTo Te 6bP30 pearnpar
Ha NMPOMeHWTE B MOYBEHATa eKocucTema,
Taka 4e MUKPObMOsIorMyHaTa akTUBHOCT
MOXe fga MOCMYyXM 3a OonpefesisiHe Ha
noyBeHoTO nsogopogue. OnpegeneH e
6posAT Ha GakTepuuTe OT Azotobacter, 3a
[Ja ce KOHTpo/Mpa KayecTBOTO Ha 3eme-
Jenckata noyea M ga ce npowvsBexpgar
6e3onacH/ xpaHu Ha TepuTopuAaTa Ha
rpag Kpywesay, (Peny6ivka Cbpbus).

B XbAMUCTUTE Y NSTAHUHCKN TEPEHN
B palioHa nouysMTe ca cpefHo U cnabo
NAOJOPOLHN, C  pasnnyHM  OU3NYHM,
XVMWUYHU U MEXaHU4yHU CBOICTBa, KOWUTO
Ce xapakTepuampart Haii-Beye C nosuLle-
Ha KMCesIMHHOCT. B HacToswarta ctatus e
n3cnenBaHo HannumeTo Ha Azotobacter B
noysata oT 88 mecTononoxeHus. Kuce-
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SUMMARY

Modern study of agroecological
systems includes monitoring the dynamics
of microbiological activity in the soll.
Microorganisms as a biological
component are good indicators of sall
quality because they respond quickly to
changes in the soil ecosystem, so
microbiological activity can be used for
the determination of soil fertility.

In order to control the quality of
agricultural soil and produce safe food in
the territory of the city of KruSevac
(Republic of Serbia) the number of
Azotobacter was determined.

In the hilly and mountainous
terrains of this region, medium and poor
fertile soils with different physical,
chemical and mechanical properties are
present and which are  mostly
characterized by increased acidity. In this
paper the abundance of Azotobacter in
the soil from 88 sites was assessed.
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nara peakuus Ha OkosHarta cpefja uma
oTpyLaTeNnHoO Bb34ENCTBUE BbPXY akTUB-
HOCTTa M u306uMeTo Ha Azotobacter .
V3cnegBaHeTo nokassa, Ye 50% OT npo-
YyYEHWTE MOYBU HE CbAbpXKaT Te3n bakre-
pun. BposAT Ha aloTodmkcmpalm bakTe-
pun B no4ysBeHUTE NpPobU C HeyTpasHa ”
cnabo kucena peakuuss Bapupa oOT
HSIKOJIKO Ha 6poii Ao noyTh 200 KNeTkn Ha
e/lVH rpam abCco/IlTHO cyxa noysa.

KniouoBn gymn:  Azotobacter,
nousa, 6GuoreHHocT

yBO/[,

Mousute B Peny6sivka Cbpbusa ca
cnabo Kkucenu, cpeaHo KUcenu u U3Kto-
ynTesiHo kucenu (Hag 60% ot o6paboT-
Baemara 3ems) C u3paseH geduunt Ha
Kanuuii n KaTo Npasuio HUCKN fo6MBK OT
Hall-3HauMMuTe CTOMaHCKM Kyntypu. B
palioHa Ha rpag, Kpyliesal, pasnosioxeH
B LeHTpasiHata 4acT Ha Cbpbus, uma
peanHa Mo3alika OT MOYBEHW TUMOBE,
obpasyBaHV MOJ, B/IMSSHNETO Ha cneuu-
ouyHM dhakTopu (reosioxkn, reomopgo-
NOTVYHW, XUAPOMOTUYHW, KAUMATUYHU U
6uoreorpadcku), KOMTO oKasBaT BAUAHUE
BbpPXYy BbHLWIHMA BuA, CBOCTBata W
noTeHuMasiHata CTOMHOCT Ha noyearta. B
Xb/IMACTUTE W MMIAHVHCKATE TepeHu Ha
TO3M pailoH ca Hasmue cpefHU 1 Heno-
JOPOJHN MNOYBM C PA3/INYHU  (PU3NYHMK,
XUMUYHW 1 MEXaHWUYHW CBOMCTBA, KOUTO
ce xapakTepusupar npeivMHO C rnosuLLe-
Ha KWCE/IMHHOCT. Hasimumeto Ha XpaHu-
Te/IHW BellecTBa CU/IHO 3aBuCKU OT pH Ha
noysara. MHOro 4ecto ToBa € orpaHuya-
Ball hakTtop 3a no-eeKTVBHO M13M0/I3Ba-
He Ha noysarta ¥ YCNeLwHOTO oTrexaaHe
Ha xenaHu pactutenHu sugose (Wheeler,
1998).

B ponbiHeHve KbM mMncaTta Ha
Kauuuid, Kucenute noysm ce xapakrepunsu-
paT ¢ BUCOKO CbbpXaHue Ha JSIECHO NOoj-
BWKHU dhopmn Ha Al, Fe n Mn n HuCKo
CbAbpXaHue Ha goctbnHu P, K 1 Mo (Su
and Evans, 1996), koeTo Bfusie oTpuua-
TeNIHO BbpPXy NOHMKBAHETO Ha KyNTypuTe,
paHHMA pacTex u obLoTo NPon3BOACTBO
Ha 6uomaca (Zhang et al., 2006). OcBeH

Acidic reaction of the environment has a
negative effect on the activity and
abundance of Azotobacter, so this study
showed that 50 % of the examined soils
not containtend these bacteria. The
number of Azotobacter in soil samples of
neutral and slightly acidic reaction varied
from several to almost 200 cells per one
gram of absolutely dry soil.

sail,

Key words: azotobacter,

biogenity

INTRODUCTION

In the Republic of Serbia, slightly -
acid, acid and the extremely acid reaction
soils (of over 60% arable lands) with an
expressed deficiency of calcium and, as a
rule, low vyields of the most significant
plants. In the area of the city of KruSevac,
located in the central part of Serbia, there
is a real mosaic of soil types, formed
under the influence of  specific
pedogenetic factors (geological, geo-
morphological, hydrological, climatic and
biogeographical), which put their stamp
on the appearance, properties and the
potential value of the soil. In the hilly and
mountainous terrains of this region,
medium and poor fertile soils with different
physical, chemical and mechanical
properties are present and which are
mostly characterized by increased acidity.

Availability of soil nutrients strongly
depend on soil pH. This very often
represents a limiting factor for more
efficient utilization of the soil and
successful cultivation of desired plant
species (Wheeler, 1998).

In addition to the lack of calcium,
acid soils are characterized by a high
prevalence of easily mobile forms of Al,
Fe and Mn, andlow contents of available
P, K and Mo (Su and Evans, 1996), which
negatively influences the emergence of
crops, early plant growth and total
biomass production (Zhang et al., 2006).
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TOBa, Kucenata peakuus orpaHuyasa
NPUCHLCTBMETO Ha CBOOOAHO >KMBEELLU
azoTohukcmpalwm  6aktepun  OT  pof,
Azotobacter. B 3aBucUMOCT OT npeobna-
JaBsalimTte ycnosus B noysara, as3oTvo-
oukcupatmte 6aKTe§)vw| MOXe Aa npepa-
6oTtBar 50-80 kg ha™ a3oT oT Bb3ayxa u
MOXe [a ce U3Mon3BaT B 3eMefesimeTo,
KaTo 3amMecTWTes1 Ha YacT OT MUHepasHUTe
a3oTHM TopoBe (Govedarica et al., 1995).

BnaronpuaTHMAT edekT Ha asoTo-
oukcupalte OGakTepum ce Ab/DKU He
camMo0 Ha crnocobHocTTa UM ga duukcupart
aTMochepHUsi asoT, HO M Jda oTAenAaTt
61OIOTMYHO aKTVBHY BELLECTBA: ayKCUHW,
rmoepenuHn, NUPUOAOKCUH, OUOTUH ¥
HUKOTMHOBA kucennHa (Dobbelaere et al.,
2003; Hayat et al.,, 2010), ga npousBex-
[aT NpoTMBOIrbOUYHN CbefUHEHUS, aHTU-
o6uoTtuun (Dey et al.,, 2017). Azotobacter
pearmpart Ha MUHUMaJIHWN MPOMEHW B MOY-
BEHUTE YC/IOBMS, KaTO HamasisaBaT CBOS
6poii, KOETO MOXe ga ce M3Mnos3Ba kKato
MHOVKATOP 3a KayecTBOTO Ha Mo4ysaTta.
KncennHHata peakumss Ha OKosiHaTa
cpefa okasBa OTpuLaTeNHO Bb3AeNcTBme
BbpPXYy akTUBHOCTTA M W306MINETO Ha
Azotobacter, Tbii kaTo Te npegnounTar
CWIHO NpPOAYKTMBHA HeyTpasHa no4ysa
(Govedarica and Jarak, 1995; Andjelkovi¢
etal., 2012).

Azotobacter sp. ce cpewar B
noysata W B pwusocgepara Ha MHOrO
pacTeHuss 1 TaxHaTa nonyiauus Bapupa
OT He3HauuTenHn po 104 g'l noysa B
3aBMUCMMOCT OT  (PU3UKOXMMUYHUTE N
MUKpobuonormuHm  ceoiictea  (Kizilkaya,
2009). ToBa MOXe pAa O6bae BakHa
anTepHaTMBa Ha XUMUYECKU TOp, Tbi
KaTto Te ocurypsear asoT BbB popmarta
Ha aMOHSIK, HUTPATU N aMUHOKUCENNHU
6e3 cBpbxgosa (Jnawali et al.,, 2015),
KOeTO € BaXHO 3a ekonormsata u
3emegenveto (Wani et al., 2013).

Llenta Ha ToBa u3cnegBaHe e Aa
Ce npoyun cbabpxaHneTo Ha Azotobacter
B pas/IMyHMTE BUAOBE 3eMefesiCK1 NoYBYU
Ha TepuTopuaTa Ha rpag Kpywesal,
(Penybnuka Cbpbus).

Besides that, acidic reaction limits
presence free-living nitrogen-fixing
bacterium of the genus Azotobacter.
Depending on the prevailing conditions in
the soil, azotobacter may process 50-80
kg ha™ of nitrogen from the air and it may
be used in crop production as a substitute
for a portion of mineral nitrogen fertilizers
(Govedarica et al., 1995).

The beneficial effects of
azotobacter are not only due to its ability
to fix atmospheric nitrogen, but also to
secrete biologically active substances:
auxin, gibberellins, pyridoxine, biotin and
nicotinic acid (Dobbelaere et al., 2003;
Hayat et al., 2010), produces antifungal
compounds, antibiotics (Dey et al., 2017).

Azotobacter reacts to minimal changes in
soil conditions by reducing their numbers,
which is why it can be used as an
indicator of soil quality.

Acidic reaction of the environment has a
negative effect on the activity and
abundance of azotobacter since these
bacteria prefers a highly productive
neutral soil (Govedarica and Jarak, 1995;
Andjelkovic¢ et al., 2012).

Azotobacter sp. are found in the
soil and rhizosphere of many plants and
their population ranges from negligible to
104 g-1 of soil depending upon the
physico-chemical and microbiological
properties (Kizilkaya, 2009). It can be an
important alternative of chemical fertilizer
because it provides nitrogen in the formof
ammonia, nitrate and amino acids without
situation of overdosage (Jnawali et al.,
2015), so it is important for ecology and
agriculture (Wani et al., 2013).

The aim of this investigation was to
examine the abundance of azotobacter in
different types of agricultural soils in the
territory of the city of KruSevac (Republic
of Serbia).
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MATEPVAT N METOAN

Mpe3 anpun u maii 2017 1. ce
cbbupar npobu ot cnoii 0-25 cm ot 88
pasnMyHu Mecta. Bcuykm 06ekTn ce Ha-
MupaTt Ha Teputopusita Ha rpag Kpylue-
Bal,. XMMWYECKNTE CBOICTBa Ha no4ysaTta
ce onpegensaT cbC CTaHA4APTHU MEeToan B
XMMmyeckata nabopatopusa Ha VHCTUTyTa
3a doypakHn kynTtypu, Kpywesal,. brono-
rMyHata akTMBHOCT Ha nouysata (6uorex-
HOCT) e HabfiiogaBaHa Ha OCHOBa Hasu-
ysneTo Ha asoTodomKcupaluy GakTepun.
V306unmneTo Ha asoTodmkcmpalm 6akte-
puvn ce OLeHsiBa Ype3 MeToda Ha Miofo-
pPOAHMTE Kamkn BbPXY XpaHuUTesiHa cpefa
denopos. VHoOkynauusita e u3BbpLIEHa
kato ce m3nonseat 0,2 ml cycneHsusa ot
noysara, paspefeHa Ha 10™ VHokyna-
umaTa npogb/nkaBa 48 uaca npu 28°C.
BpoAT Ha oTrexpaHuTe KOoJIoHUM ce
n3umncnsea Ha 1 g abconoTHO cyxa noysa
(Jarak and Djuri¢, 2006).

Pesyntatute ca o6paboTeHn uypes
KoMMoTbpHa nporpama STATISTICS 8.0.

PE3YJITATU N OBCBXXOJAHE
MouBeHMTe npob6M MokasBaT pas-
NINYHA KNCENMHHOCT, HO Hai-ronsam 6poii
NnoyBM uUMaT Kucena peakums (M3KNHOYK-
TesiHo knucenu — 41%, ymepeHo Kucenm —
32%, cnabo kucenn — 16%), AokaTo camo
11% ca HeyTpasiHu (Purypa 1.).

MATERIAL AND METHODS

In April and May of 2017 samples
from 0-25 cm layer from 88 different
locations were collected. All sites are
located in the territory of the City of
KruSevac. The chemical properties of the
soil were determined by standard
methods in the chemical laboratory of the
Institute for Forage Crops KruSevac.
Biological activity of the soil (biogenicity)
was monitored on the basis of the
presence of azotobacter. The abundance
of azotobacter was assessed using the
fertile drops method on the medium by
Fedorov. The inoculation was done using
the 0.2 ml of soil suspension diluted by
10", The incubation lasted for 48 h on
28°C. The number of grown colonies was
calculated per 1g of absolutely dry soil
(Jarak and Djuri¢, 2006).

The results were processed by
means of STATISTICS 8.0 computer
program.

RESULTS AND DISCUSSION
Soil samples show different acidity,
but the greatest number of soils are acidic
chemical reactions (extremely acidic —
41%, moderately acidic — 32%, slightly
acidic — 16%), while only 11% % of the
examined soils are neutral (Figure 1).

B Extremely acidic
® Acidic
Slightly acidic
Neutral

dwur. 1. pH cToliHOCTK Ha n3cnegBaHaTa Nnoysa
Fig. 1. pH values of examined soil
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PeakuusiTa Ha noyesata € BaeH
arpoxMMUYeH nokasaTtes, Tbii KaTo Okas-
Ba CW/HO B/IUSIHAE BbPXY pacTexa Ha
pacTeHusaTa, BbpXy pexuma u 61osoruy-
HaTa Ha/IMYHOCT Ha XPaHUTE/THW BELLEeCT-
Ba U Kak XpaHWTeNHUTe WoHW pocTurat
[0 KopeHuTe. ToBa ce Ab/MKMU Ha hakTa,
ye noyBeHaTa peakuus ce cumTa 3a egHa
OT Hall-BaXHWTE XapaKTepUCTUKM Ha
okonHata cpepa (Pislea and Sala, 2012).
Hail--rongam 6poit  OT aHanuMsmpaHuTe
noysBM ca c€nabo 3anaceHn C asoT, HO
KaTo Us10 He e orpaHuyaBsaly hakTop 3a
CEe/ICKOCTOMNAaHCKOTO MPOM3BOACTBO. Tbid
KaTo no-ronsiMarta 4acT OT noysarta uma
CpefHO KOMMYECTBO XyMyC, KOWTO e ¢
BMCOKO CbAbpXaHne Ha a3oT, Ce o4yakBa
OTHOCUTE/IHO 3a[0BOINTENIEH CbCTAB Ha
noysara no OTHOLUEHMe Ha 06LMs asoT.
MoAo6HO e Ha CbAbPXKAHMETO Ha IECHO
JOCTBMNHWSA KasIMid, AOKATO HA/IMUYMETO Ha
NeCcHO A0CTbMNHM hocdop 1 kapboHaTh B
noysara e HecpaBHVMMO MO-MasiKo 6naro-
NPUSITHO.

Soil reaction is an important
agrochemical indicator because it has a
strong influence on the growth medium of
plants, on the regime and bio-availability
of nutrients and on the way nutritive ions
get to plant roots. It is due to this fact that
soil reaction is considered to be one of
the most important characteristics of the
environment (Pislea and Sala, 2012).

The largest number of analyzed soils is
fairly provided with nitrogen and generally
in this area this element is not a limiting
factor in agricultural production. This
relatively satisfactory soil composition
considering total nitrogen is expected,
since most of the soil has the medium
amount of humus, which is a compound
that has high nitrogen content. It is similar
to the content of the easily available
potassium, while the availability of easily
available phosphorus and carbonates in
the soil is incomparably less favourable.

dur. 2. Azotobacter . B XpaHuTesiHa cpega ®eopoB (CHUMKA)
Fig. 2. Azotobacter sp. on the medium by Fedorov (photo orig.)

KncenvHHata peakuus Ha OKOJHa-
Ta cpeja uma oOTpuuatesiHo Bb3Ael-
CTBME BbPXY aKTMBHOCTTA U U3006MIMETO
Ha asoToMKcMpallM GakTepuu, Taka 4e
HaCTOALLETO Npoy4yBaHe rnokassa, ye 50%
OT wu3cfnefBaHUTe MOYBM He CbAbpXar
Te3n Gaktepuu. Pesynrtatute, NosyvyeHun
B HaluTe nscnensaHuns, moraT ga 6baar

Acidic reaction of the environment
has a negative effect on the activity and
abundance of azotobacter, so this study
showed that 50 % of the examined soils
not containtend these bacteria.

Results obtained in our research can be
justified by the fact that most of the soil
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00siCHeHN OT (pakTa, 4e mno-ronamara
YyacT OT aHa/M3upaHuTe Mo4YBM ca C
MHOrO KMCena W Kucena peakums.
Andjelkovi¢ et al. (2011) peructpupat
yBenMyeHa KncenuHHoct (4,97 KCI) B
pusocepHaTa noyBa Ha NouepHara.
Cnopes Mili€i¢ and Jarak (2008)
Kicenata noysa uma HebnaronpuaTHU
CBOiCTBa, OefHa e Ha (IM3MOMOTMYHO
aKTVMBHM XPaHWUTEsSIHN BellecTBa U e ¢
He3a40BO/INTENHN BO/ZHO-Bb34YLUHU
CBOICTBa,, Taka 4Ye Ha/IMuymeTo Ha
azoTohukcupaly 6Gaktepum B TAX €
MHOFO HUCKO UM AOPU HE CbLUEeCTBYBA.

analyzed is extremely acidic and acidic
chemical reactions.

Andjelkovi¢ et al. (2011) recorded a very
low abundance in the rizosphere soil of
alafalfa increased acidity (4.97 KCI).
According to Milici¢ and Jarak (2008)
acidic soil had unfavourable properties,
poor in physiologically active nutrients,
and an unsatisfactory air-water regime,
so that the presence of azotobacter in
these soils was very low or even non-
existent.

Current effect: F(87, 176)=407,39, p=0,0000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

3,0

25¢1

20t

15¢

10

The number of azotobacter

05t

0,0 0

-

The sample of soil

dur. 3. Bpoii Ha azoTodhmKcupalm 6akTepun B nousaTa
Fig. 3. The number of azotobacter (log of number) in soil

BposaT Ha azoTodmkcupalmte 6ak-
Tepuun B NOYBEHWTE NPOOM C HeyTpasiHa U
cnabo Kuncesna peakumsa sapvpa OT HAKOJI-
KO £o0 noutm 200 KNeTkn Ha eduH rpam
abCcosuTHO cyxa noysa. lMonynauun Ha
Azotobacter sp. psaKO HaAXBBbPAAT HS-
KOJIKO XWNSAAMN KIETKN Ha rpamM HeyTpasiHu

The number of azotobacter in soil
samples of neutral and slightly acidic
reaction varied from several to almost
200 cells per one gram of absolutely dry
soil. Populations of Azotobacter sp. rarely
exceed several thousand cells per gram
of neutral or alkaline soils, and in acid
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WM afikasiHKM NoyBu. B kucenn nouysm
(pH<6,0) TE3n OGakTepum OOMKHOBEHO
NncBeart unm ce cpeLlaTt B MHOTO HUCHK
6poin (Martyniuk and Martyniuk, 2003.
Pesyntatute oT uscnegBaHeTo nokassar,
ye 6poAT Ha aszoTodmKcupalmTe bakTe-
pyM € Hai-ronsM B MO4YBEHUTE nNpoobw,
ymeTo pH e Ha rpaHuuara Ha cnabo kuce-
no po HeytpanHo. Wani et al. (2013)
npegnonarat, ye nonysaymsata Ha a3oTo-
oukcupaliy Gaktepum OOUMKHOBEHO €
HMCKa B pusoccepara Ha KynTypHuUTe no-
CEeBM 1 B HeOobpaboTeHnTe noysu. N306um-
JIVETO Ha Tasu rpyna asoTHu doukcatopu
€ efuH OT Hai-BaxXHUTe MHAMKaTopu 3a
nouseHoTo nnogopoave (Marinkovi€ et
al, 2007). lNMoyBeHaTa MUKPOOHA aKTWB-
HOCT M pas3HoobpasveTo urpasT BaxHa
possi B yCTOMYMBOCTTA, KaTo MoAabpxar
OCHOBHUTE (OYHKUUN 3a J0OPOTO CbCTOSA-
HMe Ha noyBaTa, BK/IHYBALLM BbI/IEPO-
OeH 1 xpaHuTeneH uukbn (lzquierdo et
al., 2005). Mukpo6uonormyHMTe CBOICTBA
Morat fga chnyxar Kato uHavkartop 3a
KayecTBOTO Ha noysBata, Tbil KaTo crej
pacTteHusiTa, MUKPOOpraHuamMuTe B MOY-
BaTa ca BTOPUAT Hali-BaXXeH O1Oo/ornyeH
npeacTaBuTeN B CEICKOCTONAHCKaTa eko-
cuctema (Onet and Onet, 2013). MNouBe-
HUTE MMWKPOOPraHM3MM M EH3UMU ca OcC-
HOBHWUTE MNOCPEeAHMUM B OMOMOrnYHUTE
npouecun B noysara, BK/IOUUTENHO Aerpa-
Jaums Ha opraHuyHUTE BelecTsa, MUHe-
panusauus 1 peuukanpaHe Ha xpaHuTen-
Hu BellecTtBa (Li et al., 2008). Mopobps-
BAHETO Ha TexHo/0rusaTa 3a npousBoan-
TeNHoCTTa OT MnoceBuUTe npegnonara WH-
TEH3MBHO 006paboTBaHe Ha nouBaTa,
npuiaraHe Ha NPekoMepHU KonunyvecTsa
MUHEpasIHn TOpOBe, NECTULUAN, TEXKM
MaLLVHNU 1 Ap., KOeTo BOAU [0 HapyllaBa-
He Ha CTpyKTypaTa Ha no4yBaTta U ecTec-
TBEHOTO paBHOBECUE B ekOcMCTEMATA.

n3Boan

B arpoekocuctemute, T.e. B cucTe-
MaTa nousa-pacTeHne-XpaHUTeIHU BeLlec-
TBa, CbLLECTBYBAT BPb3KM MEXAY MHOXeC-
TBO (OU3MYHU, XUMUYHU U BUONOTUYHU
NMoyBeHN cBoOlCTBa. 3a OTAENSHETO Ha

(pH<6.0) soils these bacteria are
generally absent or occur in very low
numbers (Martyniuk and Martyniuk, 2003.
The results of the study show that the
number of azotobacter was the greatest
in soil samples which pH was at the
border of slightly acidic to neutral.

Wani et al. (2013) suggest that the
population of azotobacter is generally low
in the rhizosphere of the crop plants and
in uncultivated soils. The abundance of
this group of nitrogen fixators is one of
the more important soil fertility indicators
(Marinkovic¢ et al, 2007).

Soil microbial activity and diversity play
important roles in the sustainability by
keeping essential functions in soil health,
involving carbon and nutrient cycling
(Izquierdo et al., 2005).

Microbiological properties can serve as
soil quality indicators because after plants
soil microbes are the second most
important  biological agent of the
agricultural ecosystem (Onet and Onet,
2013).

Soil microorganisms and enzymes are
the primary mediators of soil biological
processes, including organic matter
degradation, mineralization and nutrient
recycling (Li et al., 2008).

The improvement of the technology for
crop production implies intensive soil
cultivation, the application of excessive
amounts of mineral fertilizers, pesticides,
heavy machinery, etc., which leads to
disruption of the soil structure and the
natural balance in the ecosystem.

CONCLUSIONS

In the agro-ecosystems, i.e. in the
soil-crop-nutrient  system, relationships
exist between numerous physical,
chemical and biological soil properties.
For release of several plant nutrients a
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HSIKOJIKO PacTUTESIHU XPaHUTE HM Bellec-
TBa € Heobxoauma 1 gobpa akTMBHOCT Ha
MHOTO MOYBEHW MUKPOOPraHn3Mu. Bb3
OCHOBa Ha MOJlyYeHUTe pe3ynTaTu Moxe
Ja ce 3aknuu, Ye B 3emegesickara rnou-
Ba Ha m3cfnefBaHata 06/1acT, XxapakTepu-
3upalla ce C MnoBULIEHA KUCESIMHHOCT U
KaTo Usno  AoctaTbyHO — KOMMYECTBO
XpaHWTENIHN BELWLECTBA, Ha/MYMETO Ha
a3oTohuKcMpalLLy GakTepun € HUCKO.

MouBnTe, BbPXY KOUTO ce npuiara
WMHTEH3UBHO pacTeHNeBbACTBO, ca Noaso-
XEHV Ha AerpagvpaHe, U3paseHo r1aBHO
ypes BKUC/ISIBaHe, Ab/KAW0 Ce Ha npu-
naraHeTo Ha (hr3M0I0TMYHO KUCENN Topo-
Be. ToBa BOAM [0 BfiollaBaHe Ha noyse-
HaTa CTpyKTypa ¥ [0 HamasisiBaHe Ha
WMHTEH3UBHOCTTA Ha npoueca Ha a3oTdu-
Kcauusi. Bb306HOBSIBAHETO Ha noyBaTa
TpsibBa Aa Cce M3BbpLUBA Ype3 3acsiBaHe
Ha noaxoAswm pacTUTeNHW BUAOBE 3a
cneumgunyHnTe YCNoBusa 1 13MNosi3BaHe Ha
arpoMenIMopaTuBHN  MeponpusaTus  3a
perynupaHe HaTpynBaHETO Ha Kanuuii u
hochaTtn. ToBa e MOBULLIM HMBOTO Ha
M3M0/13BaEMOCT Ha NoyBaTa KaTo OCHOBEH
CEeJ/ICKOCTOMaHCKN pecypc, KaTo ChblieBpe-
MEHHO LLe NOoANOMOrHe 3awmraTa 1 onas-
BaHeTO Ha oOkosiHaTa cpefja (nousaTa,
Bb3/lyxa U BOAHUTE U3TOYHULM).
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good activity of many soil microorganisms
is also required.

Based on the obtained results it can be
concluded that in agricultural soil of the
examined area characterized by elevated
acidity and generally sufficient amounts of
nutrients, the abundance of azotobacter
was low.

Soils in  which intensive plant
production is conducted are subjected to
degradation, which is primarily reflected in
the acidification which occurs due to the
introduction of physiologically acidic
fertilizers, causing the deterioration of the
soil structure and the reduction of the
intensity of the process of nitrogen
fixation. Revitalization of the soil should
be done by sowing the appropriate plant
species for certain conditions and using
agro-melioration rate of calcification and
phosphatization.

This would increase the level of usability
of the soil as a basic agricultural resource,
while helping its protection and the
protection of the environment (sail, air and
watercourses).
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PE3IOME

Pekunte B KocoBo, KOUTO MWHaBaTt
npes rpaga ca ce npeBbpHan B
cbbuparteneH NyHKT 3a M3XBbpAsHE Ha
pas/IiMyHu 3aMbpCuUTENN.

OcHOBHaTa LUe/sl Ha HacTOoSLEeTO
uscnefBaHe € Aa ce Mpoyyn anroueHo-
3aTa Ha BoauTe Ha p. Mupywa (MHunsHe,
KocoBo) npe3 neTHUsA ce3oH Ha 2013 r.
Mpobute ca B3eTM OT TPU MECTOMNOJIO-
XeHusi. KoHcepBupaHeTo € W3BbPLUEHO
ype3 copmangexmg 4%. OnpenensiHeTo
€ W3BbPLEHO cnopes knacudukaumata
3a Bogopacnw.

Mpe3 nepvoga Ha u3cnefBaHe ca
ycTaHOBeHM 22 Buaa BOAOpac/v, KOUTO
npuHagnexar KbM 4 paspega:
Cyanophyta (5 Buga), Bacillariophyta (12
Buga), Euglenophyta (3 Buga) n
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Published: 21.12.2018

SUMMARY

The rivers in Kosovo, passing
through the city, have been transformed
into collector, in which the polluters are
discharged.

The main purpose of this paper is
to analyze the algocenosis in waters of
the river Mirusha (Gjilan, Kosovo) during
summer season of 2013 vyear. The
samples taken at three localities. The
conservation is done by formaldehyde 4
%. The determination is done by algal
keys.

During the investigation period we

noticed 22 species of algae, which
belongs 4 division: Cyanophyta (5
species), Bacillariophyta (12 species),

Euglenophyta 3 species) and
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Chlorophyta (2 Buga). B anroueHo3saTa
npeobnagasa Bacillariophyta (12 Buga
unun 54.55%), cnegsaHa o1 Cyanophyta c
5 Buga wimn 22.73%, Euglenophyta ¢ 3
Buaa unm 13.64% u Chlorophyta ¢ 2 Buga
nnn 9.09%.

KnioyoBn  gymu:
peka, Mupywa, MunsaHe

anroLeHo3a,

YBO/,

MNpe3 nocnegHute Tpu pecetune-
VS, eyTpodmkauusta 3aMeHn opraHuy-
HOTO 3aMbpcsBaHe KaTo [OMMHMpALLO
XUMWYECKO Bb3OENCTBUE B TrO/IEMUTE
peyHn cuctemy B EBpona. MNoBuLEHOTO
KOMIMYEeCTBO Ha XMMWUYECKU BellecTBa
npeansBMKkBa rofisiMO  yBe/IMYeHMe Ha
BoJopacnute n MakpoputuTe BbB BOAHU-
Te 6aceliHn, KOUTO MHOTO YeCcTO OuBeTH-
BaT roniemute pekn B EBpona B 3eneH
unn kKagas ueAat (Bucka, 2000, 2002;
Behrendt and Opitz, 2001; Karrasch et al.,
2001; Neal et al., 2008)

OpraHMyHOTO 3ambpcABaHe Bb3-
HUKBa, Korato rosiemMm Kosun4yectsa opra-
HUYHU CbeMHEHUSA OT MHOr0 WU3TOYHULIN
ce OTAenAT B Tevawute Boau, esepa u
MopeTa. OpraHuyHUTE  3aMbpcuUTenu
npovsnusar ot 6uToBM OTMaAbYHU BOAU
(cypoBu unu TpetupaHun) Uan ot rpanckus
OTTOK, MPOMULLNEHN OTNaAbyHN BOAU WU
BO/AM OT CEJNICKOTO CTOMAaHCTBO.

OpraHyn4HUTE 0TNaAbYHM BOAM YECTO
CbAbpXaT rofIeMun KoamyecTsa cycneHampa-
HO TBBbPAO BELLECTBO, KOETO HamasisBa
CBETNMHaTa, C KOATO pasnonarar poToCUH-
TesupalumMTe opraHusMu, NpegyMHO BOAO-
pacnute. OcBeH TOBa OpraHW4YHWTE OTna-
ObUM OT X0Opa M XUBOTHW CbLLO MoraT Ja
6baar 6oratn Ha 601eCTOTBOPHU (NaToreH-
HK) opranmamm (Altenburger, 2000).

MATEPWNAN N METO4WA

MpobuTte ca cbbpaHuM oT 3 mecTa
no npoTexeHne Ha peka Mwupywa npes
NpPoneTHMsA ce30H Ha 2013 T.

BogHute npobu ca cbbpaHn B
CTbKAeHn wuweta ot 500 ml, 10 cm nog,
BOJHaTa MOBBLPXHOCT CbC CTaHAapTHU
meTtoamn (Hindak, 1978). NposoanmocTTa,

Chlorophyta(2 species). The algocenosis
is dominate by Bacillariophyta (12 species
or 54.55 % ), followed by Cyanophyta with
5 species or 22.73 %, Euglenophyta with
3 species or 13.64 % and Chlorophyta
with 2 species or 9.09 %.

Key words: algocenosis, river,
Mirusha, Gjilan

INTRODUCTION

In the last three decades,
eutrophication has replaced organic
pollution as the dominant chemical

pressure in large river systems in Europe.

Irradiance can be sufficient to support
sizeable in-stream production by algae
and macrophytes, which frequently
colours the large river of Europe green or
brown (Bucka, 2000, 2002; Behrendt and
Opitz, 2001; Karrasch et al., 2001; Neal et
al., 2008).

Organic pollution occurs when large
quantities of organic compounds from
many sources are released into the
receiving running waters, lakes and also
seas. Organic pollutants originate from
domestic sewage (raw or treated), or
urban run off, industrial effluents and farm
water.

Organic effluents also frequently
contain large quantities of suspended
solid which reduce the light available to
photosynthetic organisms mainly algae. In
addition organic wastes from people and
animals may also rich in disease causing
(pathogenic) organisms  (Altenburger,
2000).

MATERIAL AND METHODS

The samples were collected from 3
sampling sites, along the river Ibri during
summer season of 2013 year.

Water samples were collected in
500 ml glass bottles, 10 cm beneath the
water surface, using standard methods
(Hindak, 1978). Conductivity, pH, salts,
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pH, conn, TDS (O6WO KOAMYECTBO
pasTBOPEHN COMN) ca U3MEPEHMN HA MSACTO
C npeHocummn MHcTpymeHTn (HACH). O, e
M3MEpPEH C MNPEHOCUMU WHCTPYMEHTH,
kKato ypes 3a kucnopog  (Hanna
Instrument), a xpaHuTenHuTe BellecTBa
(N, P, Si) ca aHanusnpaHu CbC
ctaHgapTHu metoam (DEV, 1981).

C d4yeTka 3a 3b6M € cBaseH
enuWINTOH OT KaMbHUTE. FOpHUAT cnoii oT
envnenoH e B3eT 4pe3 BaKyymMHa
cuctemMa, cnef KoeTo e J[o3upaH ¢
kankomep (Sladeckova, 1962). B3e ce
npoba enugutoH OT cybecTpaTa U ce
noctasy B Na1acTMacoBu BYTUSIKN.

KpemMbyHMUTE BOAOpac/in ca Wus-
cneggaHun ¢ mukpockon Leica. C uncposa
kamepa Fujifilm ca 3acHeTn Bogopacnute
HanpagBo oT npob6ara.

MouncTBaHe Ha KpeMbYHU BOA0pPAaC/IN

MounctBaHeTo Ha dpycTynu oOT
KpeMbYHM BOAOpacnn, NoArotoBkara Ha
MOCTOSIHHW  MpeaMeTHN  CTbkia  3a
MUKPOCKOM 1 onpefensiHeTo uM  ce
u3BbpWBaT nNo metogute Ha Krammer
and Lange-Bertalot (1986-2001).

NaeHTudmkaumaTa Ha Bogopacau
6e 13BbPLUEHA CBINIACHO K/IKOUYOBU AYMU:
Bacillariophyta: Krammer and Lange-
Bertalot (1986, 1988, 1991a, 1991b).

MecTononoxeHue Ha nscnefBaHeTo

Pekata n3Bupa B ceBepo-
nm3TouHara 4yact Ha rpag HunisHe, Tede
npes 3anagHa Mopasa.

PE3YJITATU N OBCBXXOAHE

Mpe3 nepvoga Ha u3cnefBaHe ca
ycTaHOBeHM 22 Buaa BoAOpac/iv, KOUTO
npuHagnexar KbM 4 paspepa:
Cyanophyta (5 Buga), Bacillariophyta (12
Buga), Euglenophyta (3 Buga) n
Chlorophyta (2 Buga). B anroueHosaTa
npeobnagasa Bacillariophyta (12 Buga
unn 54.55%), cnegeaHa oT Cyanophyta ¢
5 Buga wnmn 22.73%, Euglenophyta ¢ 3
Buaa unm 13.64% u Chlorophyta ¢ 2 Buga
unun 9.09%.

Pesyntatute oT uscnepBaHeTo ca
npectaBeHn B Tabnuua 1. Paspeg

TDS (Total Dissolved Salts), were
measured on site using portable
instruments (HACH), O, was measured
with portable instruments, such as,
oxygenometer (Hana Instrument) and
nutrients (N, P, Si ) were analyzed by
standard methods (DEV, 1981).

Epilithon was brushed from the
stones using a toothbrush and the upper
layer of epipelon was drawn up via a
vacuum suction system and then pipetted
(Sladeckova, 1962). Epiphyton was
sampled from the substrate and placed in
the plastic bottles.

The diatoms were examined using
a Leica microscope, with a digital camera
Fujifilm, which photographed the algae
directly from the sample.

Diatoms cleaning

Cleaning of diatoms’ frustules and
the preparation of slides and their
determination was done according to
Krammer and Lange-Bertalot (1986-
2001).

Diatoms’ identification was done
according to the keys: Bacillariophyta:
Krammer and Lange-Bertalot (1986,
1988, 1991a, 1991b).

Study area

The river begins in the north-east
part of city Gjilani flows into the West
Morava.

RESULTS AND DISCUSSION

During the investigation period we
determined 22 species of algae, which
belongs 4 division: Cyanophyta (5
species), Bacillariophyta (12 species),
Euglenophyta (3 species) and
Chlorophyta (2 species). The algocenosis
is dominate by Bacillariophyta (12 species
or 54.55 % ), followed by Cyanophyta with
5 species or 22.73 %, Euglenophyta with
3 species or 13.64 % and Chlorophyta
with 2 species or 9.09 %.

The results of our investigation are
presented in Table 1. The division
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Bacillariophyta e npeactaseH ot 10 poaa,
cnegBaH ot Cyanophyta ¢ 4 poga,
Euglenophyta c1 pog n Chlorophyta ot 2

poga.

Bacillariophyta

Euglenophyta

Chlorophyta with 2 genera.

contain

with 1

10 genera,

followed by Cyanophyta with 4 genera,

genera and

Tabnuua 1. Bogopacsn BbB Bogarta Ha p. MupyLia npes fieTHUA ce30H Ha 2013 r.
Table 1. Determined algae in waters of river Mirusha during summer season of

2013 year

HwvBo Ha
canpo6HocT
Level of
saprobity

MecTa/Localities

1 2 3

Pa3pen / Divison Cyanophyta

Chroococcus cochaerens (Naeg.)

Nostoc linckia (Born et Flah.)

Oscillatoria formosa (Bory)

Q™

Oscillatoria brevis (Kitzing ex Gomont)

[N

Spirulina_platensis (Nordst.)Geitl.

Bp. 6ronHANKATOPHN BMAa 3a MecToobutaHne
Number of bioindicators species per locality

QO+ [+ |+ |+ ]|+
+

5 Buaa/species

06w 6p. ot Bug Cyanophyta 1 6p. BugoBe 3a
MecToobuTaHue / Total number of species Cyanophyta
and number of species per locality

19 Buga/species

Paspeg / Division BACILLARIOPHYTA

Cocconeis pediculus (Ehrenberg)

o-P

Cocconeis placentula (Ehrenberg)

Cyclotella ocellata(Pantoseck)

Cymatopleura solea (Brebisson)W.Smith

Cymbella affinis ( Kiitzing)

C.helvetica ( Kitzing)

Diatoma monoliforme ( Kitzing)

Fragilaria ulna(Nitzh.)Lange-Bertalot

||+
+
+

O[O [N[o[O[_R[W[N[F

Gomphonema parvulum (Kitzing) Cleve

Navicula lanceolata(Agardh)Ehrenberg

Nitzschia palea ( Kitzing) Smith

o-f

Synedra ulna(Nitzsch)Ehrenberg.

Bp. 6ronHANKaTOPHM BMAa 3a MecToobutaHne
Number of bioindicators species per locality

~N ™

12 Buga/species

06w 6p. BuA Bacillariophyta n 6p. BngoBe 3a
MecToobuTaHue / Total number of species
Bacillariophyta and humber of species per locality

10 8 7

3 Buga/species

Pa3peg / Division EUGLENOPHYTA

1

Euglena viridis (Ehrenbeg)

2

E.terricola (Dang.)Lemm

3

E.oblonga (Schmitz.)

3 Buaa/species

06w 6p. Bua Euglenophyta n 6p. BugoBe 3a
MecToobuTaHue / Total number of species and
bioindicators species of Euglenophyta per locality

W+ |+ |+
+
+

7 Bupa/species

Pa3pepn / Division CHLOROPHYTA

1

Cladophora glomerata (L) (Kiitz)

2

Stigeoclonium tenue Kitzing

+
+

06w 6p. Bug Chlorophyta n 6p. BugoBe 3a
MecToobuTaHue / Total number of species and
bioindicators species of Chlorophyta per locality

N|Q ™

2 Buga/species

22 Buaa/species

061y, 6p. BMAOBE BOAOPAC/IN 1 BUOVHA, BUAa 3a NeTeH
ce30H 3a MmecToobuTaHue / Total number of species of
algae and bioindicators species during summer

season per locality

13

20 14 13
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bposatr Ha BugoBeTe OT efHo
MECTOMOJIOKEHNE € Pas3/InieH: Ha Mbp-
BOTO MECTOMNOJSIOKEHNE ca YCTaHOBEHU
20 Bnaa, Ha BTOpOTO 14 BNAa, [oKaTo Ha
TPEeTOTO MECTONOJIOXEHNE ca onpegene-
HM 13 Buga. Kakto ce 3abensisea Ha
MbPBOTO MECTOMO/IOXKEHME UMA MO-TO/IAM
6poii Bogopacan, OTKOIKOTO Ha BTOPOTO
N TPETOTO MECTOMNOJIOXEHNE.

YcTaHoBeHu ca 13 6GuonHankaTop-
HM BMAa, OT KOUTO 6 BUAA MpuHagnexar
KbM [-me30canpo6Hu BMOMHANKATOPHM
BUOBE.

B kayecTBeHMs cbCTaB Ha (uTo-
NAaHKTOHa, NpubNAN3UTENHO NoJIoBMHATA
(okono 40%) ca PB-me3ocanpobHu BUAO-
Be, KOUTO ca nokasartesl 3a HMBOTO Ha
3ambpcsaBaHe (Mischke, 2011).

Ha Tpn mecta ca peructpvpaHu
MHOF0 BM0BE, KaTto Hanpuvep
Oscillatoria formosa oT paspep
Cyanophyta. MNpu pa3pen Bacillariophyta
Diatoma moniliforme, Synedra ulna. Mpwu
paspen Euglenophyta, Bua Euglena
oblonga.

boraTtcTBOTO Ha BMAOBETE U pas-
HoobOpasneTo ca no-6oratm B OTHOCWU-
Te/IHO HesambpceHnTe mecTa (1) B cpaB-
HEeHMe cbC 3aMbpceHuTe MecTa (2, 3).
HawwTe pe3ynTtaty ca B CbOTBETCTBUE C
Te3un Ha Bere (2011).

Hsakon BugoBe kato (Nitzschia
palea n Gomphonema parvulum) ce
cuuTaT 3a yCTOM4YMBM Ha 3amMbpcsiBaHe C
OPraHNYyHN N TEXKN MEeTa/M M 4ecTo ca
peructpupaHn BbLB BOAM 6oratm Ha
XpaHuTesiHn  BewectBa UM cnabo
cHabpenn c¢ kucnopog (Round 1991,
Biggs and Kilroy 2000, Potapova and
Charles, 2003; Duong et al., 2006).

N3BOAN

3a nepuopga Ha u3cnegBaHe (neTeH
ce3oH 2013) ca ycTaHoBeHu 22 Buga
BoZopacnu.

Mpeo6nagasa Bug Bacillariophyta ¢
12 Buaa, B cpaBHeHMWE C Apyru paspesu.

YctaHoBeHU ca 13 6uouHaukartop-
HW BuMAa, kato npeobnagasar 6GeTta
Me3ocanpobHuTe ¢ 6 Buga.

The number of species per locality
is different: in first locality determined 20
species, in second determined 14, while
at third locality is determined 13 species.
As seen first locality has more number of
algal species than second and third
locality.

Bioindicators species determined
during the study period are 13 species,
where 6 species belongs to f-
mesosaprobic species.

In the qualitative composition of
phytoplankton, approximately half (about
40 %) are [B-mesosaprobic species —
indices of the level of pollution (Mischke,
2011).

At three locality we registered
many species, such as Oscillatoria
formosa at division Cyanophyta,. At
division Bacillariophyta Diatoma
moniliforme, Synedra ulna. At division
Euglenophyta, species Euglena oblonga.

Species richness, and diversity are
higher in relatively unpolluted sites (1)
compared to the polluted sites (2, 3). Our
results are in accordance with other
results such as Bere (2011).

Some species such as (Nitzschia
palea, and Gomphonema parvulum ) are
reported to be resistant to organic and
heavy metal pollution and have been
frequently recorded in waters that are
nutrient rich and poorly oxygenated
(Round 1991; Biggs and Kilroy, 2000;
Potapova and Charles, 2002; Duong et
al., 2006).

CONCLUSIONS

During the study period (summer
season 2013) we identified 22 species of
algae.

Dominated the Bacillariophyta by
12 species, compared with other divisions.

Determined 13 bioindicators
species, dominated beta mesosaprob
bioindicators species with 6 species.
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PE3OME

OcHOBHaTa Len Ha HacToAaweTo
uscnefsaHe e fa ce npoyyn asroue-
Ho3aTa Ha BoguTe Ha p. N6pu (Kocoscka
MuTpoBuLa) Npe3 feTHUSA ce30H Ha 2013
r. Mpobute ca B3eTM OT TPWM MECTOMNO-
NOXeHns. KoHcepBMpaHeTo € N3BbPLLIEHO
ypes chopmangexun 4%. OnpenensHeTo
€ U3BBbPLEHO cnopes kKnacudukaumata
3a Bogopacnu.

Mpe3 nepvopa Ha u3cnefBaHe ca
ycTaHoBeHU 34 Buaa BOAOPAC/v, KOUTO
npuHagnexar KbM 4 paspega:
Cyanophyta (5 Buga), Bacillariophyta (19
Buga), Euglenophyta (3 Buga) n
Chlorophyta (7 Buga). B anroueHo3saTa
npeobnagasa Bacillariophyta (19 Buga

Accepted: 18.12.2018

Published: 21.12.2018

SUMMARY

The main objective of this
investigation is to analyze the algocenosis
in waters of the river lbri (Mitrovice,
Kosovo) during summer season of 2013
year. The samples taken at three
localities. The conservation is done by
formaldehyde 4 %. The determination is
done by algal keys.

During the investigation period we
determined 34 species of algae, which
belongs 4 division: Cyanophyta (5
species), Bacillariophyta (19 species),
Euglenophyta 3 species) and
Chlorophyta(7 species). The algocenosis
is dominate by Bacillariophyta (19 species
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unn 55.88%), cnegsaHa o1 Cyanophyta c
5 Bnga wm 14.71%, Euglenophyta ¢ 3
suaa unu 8.82% u Chlorophyta ¢ 7 Buga
nnn 20.59%.

KnwovoBn  gymu:
peka, N6bp, MuTposuua

a/iroLleHosa,

YBO/,

3ambpcaBaHeTo Ha BoguTe e 3a-
MbpPCSABAHETO Ha BOAHWUTE BaceiHn (KaTo
HanpuMmep oKeaHu, MopeTa, e3epa, pekwu,
BOJOHOCHW MnacTtoBe W NOANOYBEHMU
BOAN), KOETO OOUKHOBEHO Ce NpUYMHsIBa
OT 4YOBelWKa [AeiHOCT. 3ambpcsBaHe Ha
Bojara ce cuuTa BCAKa NpoMsHa BbB
dousnyeckuTe, XMMUYHN UM GUONOTUYHN
CBOWCTBa Ha BogaTa, KOSITO MMa BpegHu
nocnefcTBuUA 3a BCEKU XUB OpPraHu3bMm
(https:/imww.toppr.com/guides/biology/natural-
resources/water-and-water-pollution/).

M3BecTHO e, Ye 3ambpcsABaHETO €
BCNEACTBME Ha YoBellka OelHOCT, 3allo-
TO € CpaBHUTENIHO HOB (DEHOMEH B WUCTO-
pu4yeckoTo pasBuMTME Ha MNaHeTarTa:
npeauv nHaycTpuanHara peBosiouma npes
19-Tn BeK xopara ca XWBenu no-xapmo-
HWYHO C OKosiHaTa cpefa. Tbli KaTto WH-
AycTpuanumsauusaTta ce e pasnpocTpaHunia
no uesva CBAT, NPO6/EMBT CbC 3aMbp-
CsIBAHeTO ce e paspacHan ¢ Hes. Korato
HacesnieHMeTo Ha 3emsaTa e 6uno no-ma-
NOGPOIHO, HUKOI HEe e CMATaUT, Ye 3aMbp-
CsABaHeTO Lle npeacTasnisiBa Cepuo3eH
npo6nem. Hskora ce cuutalle, ye okea-
HUTe ca TBbpJAe rosiemu, 3a ga morat ja
6baatr 3ambpceHun. [Hec, ¢ okono 7
Muvapza Aywun HacesneHue Ha niaHeTa-
Ta, CTaHa fACHO, Ye uma rpaHuun. 3ambp-
CABaHeTO e efuH OT Mnpu3HauuTe, 4e
xopara ca npeBuLLInIv Te3un rpaHuLu.

OpraHvuyHUTE 0TNaAbYHN BOAM YECTO
CbAbpXa rofieMn KO/M4ecTBa cycneHampa-
HO TBBbPAO BELLECTBO, KOETO HamansBa
CBET/NIMHATA, C KOSAATO pasnonarar poTOCUH-
TesupalumMTe opraHusMu, NpegymMHO BOAO-
pacnute. OCBeH TOBa OpraHUYHUTE OTNaAb-
Ly OT XOopa ¥ XUBOTHW CbLLO MoraTt ja 6b-
Aart 6oratn Ha 60/1eCcTOTBOPHM (MATOreHHN)
opraHunsmu (Altenburger et al., 2000).

or 55.88 %), followed by Cyanophyta with
5 species or 14.71 %, Euglenophyta with
3 species or 8.82 % and Chlorophyta with
7 species or 20.59 %.

Key words: algocenosis, river, lbri,
Mitrovice

INTRODUCTION

Water pollution is the contamination
of water bodies (like oceans, seas, lakes,
rivers, aquifers and groundwater) usually
caused due to human activities.

Water pollution is any change in the
physical, chemical or biological properties of
water that will have a detrimental
consequence o any living organism
(https:/imww.toppr.com/guides/biology/natural-
resources/water-and-water-pollution/).

We know that pollution is a human
problem because it is a relatively recent
development in the planet's history: before
the 19" century Industrial Revolution,
people lived more in harmony with their
immediate environment. As
industrialization has spread around the
globe, so the problem of pollution has
spread with it.

When Earth's population was much
smaller, no one believed pollution would
ever present a serious problem. It was
once popularly believed that the oceans
were far too big to pollute. Today, with
around 7 billion people on the planet, it
has become apparent that there are limits.
Pollution is one of the signs that humans
have exceeded those limits.

Organic effluents also frequently
contain large quantities of suspended
solid which reduce the light available to
photo-synthetic organisms mainly algae.
In addition organic wastes from people
and animals may also rich in disease
causing (pathogenic) organisms
(Altenburger et al., 2000).
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MATEPWNAN N METO4WA

Mpobute ca cbbpaHuM OoT 3 MecTa
no npoTexeHuve Ha peka Mupywa npes
NneTHUA ce30H Ha 2013 .

BogHute npobu ca cbbpaHn B
CTbKAeHn wuweta ot 500 ml, 10 cm nog,
BoAHaTa MOBBPXHOCT CbC CTaHAAPTHU
meTtoamn (Hindak, 1978). NpoBoanmocTTa,
pH, conn, TDS (O6WO KOAMYECTBO
pasTBOPEHN COMN) ca U3MEPEHMN HA MSACTO
C npeHocummn MHcTpymeHTn (HACH). O, e
U3MepeH C TMPEHOCUMU WHCTPYMEHTH,

KaTo ypes 3a kucnopog  (Hanna
Instrument), a xpaHuTenHWTe BellecTBa
(N, P, Si) ca aHanusnpaHu CbC

ctaHgapTHu metoam (DEV, 1981).

C veTka 3a 3b6K e cBasieH enuiu-
TOH OT KaMbHUTE. [OPHMAT C/I0i OT enu-
nesioH e B3eT 4ype3 BaKyymMHa CUCTEMA,
cneL KoeTo e [o3vpaH C  Kankomep
(Sladeckova, 1962). B3e ce npoba
ennuuUToH OT cybecTpaTa U ce NocTaBu B
naacTMacoBun GYTU/IKK.

KpemMbyHMUTE BOAoOpac/in ca Wus-
cnepBaHu ¢ Mukpockon Leica. C yudposa
kamepa Fujifilm ca 3acHeTn Bogopacnute
Hanpago oT npob6ara.

MouncTBaHe Ha KPEMbYHM BOZOPAC/N

MouncteaHeTo Ha dpycTynm oOT
KpeMBbYHU BOJOpacnu, NOAroToBkara Ha
MOCTOSHHM  MNpegMeTHW  CTbkna  3a
MWKPOCKOM 1 onpefensHeTro WM ce
u3BbpWBaT No metogute Ha Krammer
and Lange-Bertalot (1986-2001).

WpeHTudmkaunata Ha Bogopacnu
6e M3BbpLUEHA CbINIACHO K/IHOHOBU AYMW:
Bacillariophyta: Krammer and Lange-
Bertalot (1986, 1988, 1991a, 1991b).

MecTononoxeHue Ha n3cnefBaHeTo

Pekata wn3Bupa OT njaHuHaTa
Xana, pgo rp. Poxae, W3TouHa YepHa
ropa, teye npe3 Kocoso 1 ce B/uBa B. p.
3anagHa MopaBa
https://en.wikipedia.org/wiki/lbar_(river)

MATERIAL AND METHODS

The samples were collected from 3
sampling sites, along the river Ibri during
summer season of 2013 year.

Water samples were collected in
500 ml glass bottles, 10 cm beneath the
water surface, using standard methods
(Hindak, 1978). Conductivity, pH, salts,
TDS (Total Dissolved Salts), were
measured on site using portable
instruments (HACH), O, was measured
with  portable instruments, such as,
oxygenometer (Hana Instrument) and
nutrients (N, P, Si ) were analyzed by
standard methods (DEV, 1981).

Epilithon was brushed from the
stones using a toothbrush and the upper
layer of epipelon was drawn up via a
vacuum suction system and then pipetted
(Sladeckova, 1962). Epiphyton was
sampled from the substrate and placed in
the plastic bottles.

The diatoms were examined using
a Leica microscope, with a digital camera
Fujifilm, which photographed the algae
directly from the sample.

Diatoms cleaning

Cleaning of diatoms’ frustules and
the preparation of slides and their
determination was done according to
Krammer and Lange-Bertalot (1986-
2001).

Diatoms’ identification was done
according to the keys: Bacillariophyta:
Krammer and Lange-Bertalot (1986,
1988, 1991a, 1991b).

Study area

The river begins in the Hajla
mountain, in Rozhaje, eastern
Montenegro, passes through Kosovo and
flows into the West Morava
https://en.wikipedia.org/wiki/lbar_(river)

251



PE3YJITATU N OBCBXXOAHE
Mpe3 nepvoda Ha u3cneaBaHe ca
ycTaHOBeHM 56 BuAa BOAOPAac/in, KOWUTO
npuHagiexar KbM 4 paspeja:
Cyanophyta (5 Buga), Bacillariophyta (19

Buga), Euglenophyta (3 Buga) n
Chlorophyta (7 Buga).
B asroueHosata npeobnagasa

Bacillariophyta (19 Buga wnu 55.88%),
cnepsaHa ot Cyanophyta ¢ 5 Buga wunm
14.71%, Euglenophyta ¢ 3 Buga wnu
8.82% wu Chlorophyta ¢ 7 Buga wm
20.59%.

Pesyntatnute ot mscnepBaHeTo ca
npectaseHn B Tabnuua 1. YcTaHOBEHM ca
34 Buga, KOMUTO nNpuHagnexar kbm 4
paspepa: B anroueHosara npeob6sagasa
Bacillariophyta (19 Buga wunu 55.88%),
cnepsaHa ot Cyanophyta ¢ 5 Buga nnm
14.71%, Euglenophyta ¢ 3 Buga wuau
8.82% wun Chlorophyta ¢ 7 Buga wnm
20.59%.

Paspepn Bacillariophyta e npeacrta-
BeH oT 13 poga, cneasaH oT Cyanophyta
¢ 4 popa, Euglenophyta ¢ 1 pog wn
Chlorophyta ot 3 poga.

Bpos Ha BMAoOBeETE OT €4HO MecCTo-
MoJIOXKEHWEe e pa3/InyeH: Ha MbPBOTO Mec-
TOMOJIOXKEHNe ca ycTaHoBeHu 11 Buga, Ha
BTOpOTO 18 BMAA, AoKaTto Ha TPeToTo
MEeCTOMoJIOKeHe ca onpegenedn 24
Buga. Kakto ce 3abensassa Ha BTOPOTO U
TPETOTO MECTOMOJSIOXKEHNE MMa MO-FO/IAM
6poit Bogopacsn, OTKO/IKOTO Ha MbPBOTO
MECTOMOJIOXKEHNE.

YctaHoBeHu ca 20 6uouHaukartop-
HW BMAa, OT KOUTO 8 BMAA NpuHagnexar
KbM (-me30canpobHuTe BMaOBE.

B KauyecTBeHWs cbcTaB Ha (uTO-
NMaHKTOHa, MPMGN3NTESIHO MOJIoBMHATA
(okono 40%) ca 3-me3ocanpobHu BUAOBE,
KOMTO ca nMokasaTen 3a HMBOTO Ha
3ambpcsaBaHe (Mischke et al., 2011).

RESULTS AND DISCUSSION

During the investigation period we
noticed 56 species of algae, which
belongs 4 division: Cyanophyta (5
species), Bacillariophyta (19 species),
Euglenophyta (3 species) and
Chlorophyta(7 species).

The algocenosis is dominate by
Bacillariophyta (19 species or 55.88 %),
followed by Cyanophyta with 5 species or
14.71 %, Euglenophyta with 3 species or
8.82 % and Chlorophyta with 7 species or
20.59 %.

The results of our investigation are
presented in Table 1. Determined species
(34 species) belongs to 4 divisions:
Bacillariophyta (19 species or 55.88 %),
followed by Cyanophyta with 5 species or
14.71 %, Euglenophyta with 3 species or
8.82 % and Chlorophyta with 7 species or
20.59 %.

The division Bacillariophyta contain
13 genera, followed by Cyanophyta with 4
genera, Euglenophyta with 1 genera and
Chlorophyta by 3 genera.

The number of species per locality
is different: in first locality determined 11
species, in second determined 18 , while
at third locality is determined 24 species.
As seen second and third locality has
more number of algal species than first
locality.

Bioindicators species determined
during the study period are 20 species,
where 8 species belongs to f-
mesosaprobic species.

In the qualitative composition of
phytoplankton, approximately half (about
40 %) are [-mesosaprobic species—
indices of the level of pollution (Mischke et
al., 2011).
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Tabnuua 1. Bogopacsin BbB Bogarta Ha p. Iobp npes fieTHUA ce30H Ha 2013 T.

Table 1. Determined algae in waters of river Ibri during summer season of 2013

year

HuBo Ha
canpo6HocT
Level of
saprobity

MecTononoxeHue/Localities|

1 2

3

Pa3pep, / Divison Cyanophyta

Chroococcus cochaerens (Naeg.)

Nostoc linckia (Born et Flah.)

Oscillatoria .formosa (Bory)

Q™

Oscillatoria mirabilis (Bécher)

[ [W[N[F

Spirulina_platensis (Nordst.)Geitl.

[+ [+

Bp. 6BroMHAMKaTOpHM BMAa 3a MectoobuTaHmne
Number of bioindicators species per locality

Ny

5 Bupa/species

06 6p. oT B1g Cyanophyta n 6p. BuaoBe 3a
MecToo6uTaHve / Total number of species
Cyanophyta and number of species per locality

Pa3pep, / Division BACILLARIOPHYTA

19 Buaa/species
1

Cocconeis pediculus (Ehrenberg)

Cocconeis placentula (Ehrenberg)

F

Centronella reichelti(Voigt)

Cyclotella ocellata(Pantoseck)

Cymatopleura solea (Brebisson)W.Smith

Cymbella affinis ( Kiitzing)

C.helvetica ( Kiitzing)

Diatoma ehrenbergi Kitzing

D.monoliforme ( Kutzing)

Fragilaria ulna (Nitzh.)Lange-Bertalot

Gyrosigma acuminatum ( Kiitzing)

Navicula lanceolata (Agardh)Ehrenberg

Navicula radiosa (Kutzing)

Nitzschia dissipata ( Kutzing)Grunow

N.palea (Kitzing) W.Smith

N. longissima

Pinnularia microstauron(Ehren.)Cleve

Surirella angusta Kitzing)

Synedra ulna(Nitzsch)Ehrenberg.

Bp. 6BroMHAMKATOPHM B1Aa 3a MectoobuTaHmne
Number of bioindicators species per locality

19 Buga/species

06, 6p. BMA Bacillariophyta n 6p. Bugose 3a
MecToo6uTaHue / Total number of species
Bacillariophyta and number of species per
locality

12

3 Buga/species

Pa3pep / Division EUGLENOPHYTA

1

Euglena viridis (Ehrenbeg)

2

E.terricola (Dang.)Lemm

F

3

E.oblonga (Schmitz.)

3 Buaa/species

06 6p. BuA Euglenophyta n 6p. BUgoBe 3a
MecToo6uTaHue / Total number of species and
bioindicators species of Euglenophyta per
locality
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7 Buga/species |Paspep / Division CHLOROPHYTA
1 Cladophora fracta(Roth) Ktz B +
2 C.fracta var. lacustris (Roth) Kiitz +
3 C glomerata (L) (Kutz) B + +
4 Closterium archerianum Cleve + +
5 C attenuatum Ehreb. +
6 C.gracilis (Breb.) + +
7 Stigeoclonium tenue Kiitzing [of +
061, 6p. Bug, Chlorophyta n 6p. Bnugose 3a 6 2 3 5
MecToo6uTaHuve / Total number of species and
bioindicators species of Chlorophyta per
locality
7 Buga/species
34 Buga/species|O6Ly 6p. BMAOBe Bogopacnu n 6uonnHa,. sugasa |20 11 18 24
neTeH ce3oH 3a mectoobuTaHue / Total number of
species of algae and bioindicators species
during summer season per locality

N3BOAN

3a nepuoga Ha uscneggaHe (neteH
ce3oH 2013) ca ycTtaHoBeHu 34 Buga
BOA0pAac/IN.

Mpeo6nagasa Bug Bacillariophyta ¢
19 BuAaa, B CpaBHEHMWE C ApYry paspeau.

YctaHoBeHu ca 20 6uouHaukartop-
HW BuAa, kato npeobnagasar 6Geta
mMe3ocanpobHuTe ¢ 8 Buaa.

CONCLUSIONS

During the study period (summer
season 2013) we identified 34 species of
algae.

Dominated the Bacillariophyta by
19 species, compared with other
divisions.

Determined 20 bioindicators
species, dominated beta mesosaprob
bioindicators species with 8 species.
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