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-: : -:-. - MareMarhuKh $axynrel Aucturyt aa 6uororujy u exonoruly, Hparyjeeaq, Cp6raja, snezasi@kg.ac.rs

3aurrura craHhura r Bpcra

OH BEP3HTET AN|N Y 3ATUT]4hEH14M NOAPYqJhMA -,,BPE.NO M.NABE'
,,,i KPYNAJCKO BPE.NO"

) .z'sity of algae in protected oreas-the Mlava springheod ondthe Krupoj springheod

- - = - a Ha 5. Crnnrhl, Heeexa 5. Bopf eeNhl, AlexcanApa E. Mrrpoerhl

hrao4: Bpeno Mnaee ra Kpynajcxo Bpeno cy aaurrheHa no4pyvja y ceBepor4crovHoj Cp6rajra. l-lporna-

-:-: :y cnoMeHrqhMa npHpoAe il craB,rbeHa noA pex14M 3aurilre llcrenena. Mefyrrarvr, h nopeA BenrKor
- : .':: 'ror :uavaja, oBa Bpera cy BeoMa cra60 rcrpaxeua ca 6ronoluKor acneKTa.

Arrorotllxa ilcrpaxhBaFba no4pyvja oBhx Bpena cnpoBeAeHa cy y oxro6py ZOl4. n aBrycry 2015. ro-
- '-= ,lcroBpeMeHo cy craHAapAHhM MeroAaMa npahenra r sHavajur Qrasravxo-xenNjcxr napagerpr4 BoAe.
j :: - cBaFbe je apu:eno Ha no rph .noxarhrera, xoja cy o6yxaarara caMa Bpena h BpencKe oroxe. V 6eHrocy
:"-3rnaHKroHy no4pyvja epena Maaee r Kpynajcxor Bpena npficyrHoje 56, oAHocHo 79 (pecnexrrer.ro)

-:-:l-3 cne4ehrax pa3Aena: Cyanobacteria, Rhodophyta, Xanthophyta, Bacillariophyta, Chlorophyta ra
I -.=::hyta. l-lo4pyvje apera Mnaae r'r no4pyvje Kpynajcxor Bpena noKa3yjy pasnraxe y AhBep3ilrery afiv.
j.::-erq<eHecyHeyo6rvajeHe$opmeHexhxBpcra cl'nvtarHtxanru(Melosirovorians),Haornpr4cycrBo
- =--: 5e,rexeHhx Ha rcpwopuiu Cp6raje, Bpcra poAoBa Botrochospermum, Porterinemo v Spirogyro. Ha ape-- "r i'i'yoqeHh AilpeKrHr4 14 hHAr4peKrHh aHTponoreHuytuqaiu xojr 4onprHoce npoMeHr4 $utnuxux v,rxe-

":-'1 xr'rapaMerapaBoAe(npeceeranoeeharuyKoHqeHrpaqhje6roreHrxconra) uroyrpoxaBanp7cycrBo
::-' : "ia/TaxeHhxt/' ocerbvEl4x Bpcra anrn aa6elexeHhx Ha oBl4M CTaHhurhMa.

K.ruy'rxe peur: Bpero Mraee, Kpynajcxo Bpeno, AhBep3hrer, anre, yrpoxeHocr craHhuJTa

Abstract: The Mlava springhead and the Krupaj springhead are protected areas located in the north-
.:j:='- Serbia. Both ofthem have been declared natural monuments and placed underthe ll degree protec-
-: - -:gime. Despite the great natural importance, these springheads have not been biologically researched
: - - -i', Algology research of these springheads were carried out in October 2Ot4 and August 2015. At the
: -.: : me standard methods and significant physical-chemical parameters of water were followed. Sampling

'.::^ductedatthreelocality,whichincludeditself springheadsandpartofthebrooknearthespringheads.
-- 

= ::"thos and phytoplankton of area Mlava springhead had 56, while Krupaj springhead had79 (respec-
- = .'the following taxa: Cyanobacteria, Rhodophyta, Xanthophyta, Bacillariophyta, Chlorophyta and phae-
":-':" TheMlavaspringheadandtheKrupajspringheadshowdifferencesinthediversityofalgae.Unusual
---! .'diatoms (Melosiro vorions) were recoreded along with the presence of rarely recorded type genera

::"::^cspermum, Porterinemo and Spirogyra. Direct and indirect anthropogenic influences contributing to-:-=-=: nphysical andchemical parametersofwater(primarilyanincreaseintheconcentrationof mineral
: :j - 3!'e been recorded in these habltats, threatening the presence of those rare algae species.

Key words: Mlava springhead, Krupaj springhead, diversity, algae, threat of habitat



2. Ct4rtrnos M o 3a[!rHTH nprpoAe ca nnelyrapo6nNnn yueu.lhenn

yBo4

Kapcrur u3Bopu t''t noA3eMHe BoAe KapcrHt4x repeHa npe4craB,rbajy eaxan pecypc 6y4yhno-
crr' Kapcrua cpeArHa je rsyseruo ocer/br4Ba Ha 6rro HaKBy npoMeHy npilpoAHl4x KapaKre pncr1,*a,
a FbeHa peaxqrja Ha nopennehaje 6paa r qecro BeoMa ApacrrqHa, r.uro yxaayje Ha HeonxoAHocr
3aurilre oBux cnell,aQuvurx craHutrra (Mapxoerah, L998, MunaHoerh u cap.,2010). Bpeno pexe
Mraee u Bpe'o pexe Kpynaje npnna4ajy xapcry ceBepomcrouue (xapnarcxe) cp6raje, Ha,na3e ce y
Xonno'rucxoi KornnHn.36or xr4porpaQcxrx, reonnop$oror.rJKr4x r ecrercKr4x o6enexja npeAcraB,rba-
jy $eHonneu reouacaef a HaqhoHarHor paHra (Koja,qrHoe uh,2013, Koja4unoarh, 2013a). Oea epe-
na cY 3awruheHa no4pyvja o4 Ll3y3erHor aHavaja, ua xojr,lma je ycnocrae/beH pelx1aM aau.lrrre ll
creneHa (Ype46a Bna4e Cp6raje,,,Clyx6eHr r,nacHuK pC,,, 6p. g/gi).

Y Cpiuiu cy n3Bopvt BeoMa cna6o ilcrpaxeHu ca 6uoaouxor acneKra. l4crpaxreara ce
yrnaBHoM oAHoce Ha MaKpo3oo6eHroc (Mapxoer,rh, 1998). l-lpenna noAaqrMa 6ra6nrorpaQc6or npH-
Ka3a a'nro'nouJKl4x l4crpaxhBaFba y CP Cp6rajr, xojr o6yxeara nepiloA o4!947.4o 1980. ro4rHe, a,nre
cy npoyqaBaHe y cBera HeKonl4Ko l43Bopa, yx,ruyvyjyhz h Bpeno Mraee (Blaiendii v cap.,1985). Og
1980' ro4rane Ao AaHac hcrpalHhBalba Bpena Mnase BptxeHa cy cnopaAilLtHo (BlaZendi (, u cap., Zooo,
cutauh,2oo2)' o a,nroaou.txnM ucrpa)+<vlBarurMa Kpynajcxor Bpena HeMa nhreparypHr4x noAaraKa.

l-{rru pa4a je nprxaa ArBep3tarera saje4Hrqe anflA, alanvtsa Qrauuxo-xennrjcxrx napaMe-
rapa BoAe no4pyvja Bpena Mraee ra no4py'rja Kpynajcxor Bpera, Kao il npolleua Qaxropa yrpoxe-
HOCT]4 OB]4X CTAHill.llTA.

onuc ilcTPAX Ll BAHO r n oAPyqJA

cnonnenrx npilpoAe ,,Bpe.no M.naBe" (cn. 1.) ce Hana3uy KapcrHoM no.qpyvjy Xonnorucxrx
n'naHilHa (Koja4rHoenh,2o!3). To je runrvHo KparxKo nuMHoKpeHo Bpeno. ocHoeHo nnopeonouLxo
u xt44ponouxo o6enexje no4pyvja Bpena Mnaee je ynazuu, cr$oucxr, Kpaugil x3Bop y o6nrxy
oBa'nHor jeaepr-1a npeqHhKa rpilAeceraK Merapa raMHon.flaB e unv 3eneHxacre 6oje, cMe[xreHo y
BpraqacroM ygydruersy crpMl4x crpaHa, xoje je npeMa ceBepy npoceqeHo KparKoM KnrcypacroM h
nyqHo noarjeHonn AonilHoM oroKe Bpena. Bo4a ce caKyn,rba npv v3na3y rs noA3eM.rba y nnano jese-
po xoje 3aruM orl4qe n qv'tHn rexyhe Aeo Bpena, oroly nnh en[KpeHoH. Bo4a ra Bpena ce nprpoAHo
YiuBana y peKy Tucuutly nocne HeKrx L60 m roHa, a xacHrje je ua Hexrx 'J,40 moA Bpena Ha oror-'4
rarpafieHa 6paHa xojoru je najeehra Aeo BoAe Bpena ycMepeH Ka 3arBopeHoM KaHary xojra eo4y
oABoAvt Ao BenilKor nacrpMcKor pr6ruaxa y tllary6utry, a 3arvMet4Hu toptburox Maaee. LUrprna
BpencKe oroKe r3Hocn 12 m. ca neee crpaHe BpencKe oroxe, rneAaHo Hr43BoAHo, Hana3u ce More,n
,,Bpeno", uuju enacuuK Bpr.rJ14 nopr6naeaFbe BpencKe oroxe xarrQopHujcxonn nacrpMgoM.

cnonneHrx npilpoAe ,,Kpynajcxo Bpe,no" (cnnxa L) uanazn ce y ceBeporcrovHoj cp6nju, y
3anaAHoM no.qHoxjy nraHrHe SeruaHrqe, Ha 230 m HaAMopcKe BilcrHe (Koja.qranoe nh,2ot3a).
Kpynajcxo Bpeno je nprapo4no BepoBarHo Br4ue vMano oco6rue peoxpeHor Bpena Hero rilnhr{Ho
nuMHoKpeHor, nnefyrrnn, crBapaFbeM BeuraqHe KaMeHe 6paHe BrcoKe oxo 3 m, Ha HeH[x 30 m o4
nehrucxor Aena Bpena, Hacra.no je jeaepr-1e npocer{He ,qy6rane og L.7 m, raKo 4a je epe,rro na oeaj
HaqhH 4o6wno v{neLr oco6rHe n[MHoKpeHor Bpena Ay]r{hHe 40 m u ulupuHeLT m. l-lo,{erHI Aeo
Bpena (Cnuxa L.), wcnogcreHoBt4Tor oAceKa BilcoKor AeceraK Merapa, HarKpil,rbeH je ayuuunn ceo_
AOM norKanrse. Ha oBoM MeCry Hana3u ce y4y6rueroe,,Be,nilHa xaqa", xoje npe4craB,rba 3aBprJHl4
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3au:rxra craHHUTa H BPcra
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Figurel,PositionofthereseorchoreasinSerbioondtheiroppeorance

- - - -..3oHCKor KaHa.na Ay6raHe 14 m. Bearxa KaLla je nnanrm KpeqFbaqKhM npeqaraMa o4aojena o4

---.-3ayAy6ruerua-Ma,neKaqe,gy6r'rHe4mrcexyHAapHornarherorBopa'4y6raHe2m'anuje
: -,.,,,3 xhAponouKr noBe3aHa noA3eMHLrM KaHa.nilMa . Ha 6-7 m hcnpeA 6paue Hana3lt. ce yAy-

"::-i :y6ilHe oKo 3 m, xoje je npe nperpaf nearua npeAcTaB.rba.no rnaBHo l'13BOpl''luTe Bpena'

:-:-:-:croKa,yKynHeAylHl4He435m,npBoorrqenpeMaCeBepyHaAylKl/Ht/o41"30m'a3arilM
:.== -oeMa 3anaAy 14 nocne HeKLlx 300 m Ynvla ce y KpynajcKy peKy' Bo4a ce npeKo npenhBa

. - : -: : i:yuaaa y BLIAy BoAonaAa VtlVHV en[KpeHoH unutauawje enilpL,lTpoH, jep xopNro il3,na3He

-. . . ..-: ,rMa eehr na4 r 6paraHy eo4e. Ca neBe crpaHe 6paHe, rneAaHo Ht'13BoAHo' no'na3h 3vAaHV

-,: _-=-:5 KW xoja npoil:eoAil eneKrpt4vHyeneprrajyaa norpe6e4omahrHcrBa, a y npil3ilAaHoM

-:" :,-,,1e 1e pa4rala H Ba/bapLlqa 3a cyKHo. V apenne javrx na4auHocTl,4 Be,nylKa Ho,nhqilHa BoAe

: . - ,.-:',1 oSpyLuasa npeKo 6paHe H xyqHo orilqe creHoBl'1rt'lM Kopt4roM' Mefyrnm' y nephoAhMa

. 1 : , -," '\ cylxa AeuaBa ce Aa cBa BoAa Bpena raAe y jaa 3a M'nilH TaKO Aa ce npenIBaFbe ua 6pa-

, - : : - ..:,, Ta4a ce y Kopl,lTy OrOXe jaerua caMo Mana Ko,nilqLlHa eo4e xoja ce, ycTBapr, npoqefyje

: ].: -: ..po3 nyKoTt4He y KpeqFbavxoj no4no3V1 Acno/1TeMe/ba r ga 6oxoaunna 6paHe. Heulro

- : - - -.. . ,r,c,,teA cMaFbeFba Haru6a KopilTa $opnnrapa ce Be,nhKH BVp V13 KOra BoAa cnopo oTt',lqe y

-,":i:-"','yKpynajcxypexy.OroxaBpenarManpoceqHy4y6raHyogO'7m'Ha60-T0MerapaoA

- . -: -.r: Ce o6jexla 4onnahnucraea xoja je enacuvt x MtlVHa V AeAa 3eM'rbiluTa y oKBtzlpy 3a-

1 {\3



--,'--.-:' 'r pocropa. ,{omahrHcrBo y oKBr4py ABopr4r.ura rrna craprjy cnparHy 3rpaAy h HeKo.flt4Ko

: - : - l',1cKZX o6jexara, Hao h HoBo3n$aHu crannoeHo-noc,noBHr4 cnparHil o6jexar r3BaH ABopt4ura.

--2.-;d 
je ra na4rxr oxo 200 m r3HaA xyhe. 04 rpafesNucxrx o6jexara Ha saurrheHoM npocropy

:e rana3e lxra,na v ceqn(, y Aocra pyhHrpaHoM craFby.

MATEPT4JA/I 14 METOAE

Arrolotuxa rcrpaxrBaFba Bpena Maaee ra Kpynajcxor Bpera cnpoBe4eHa cy y oxro6py
2074. u aBrycry 2015. ro4rue. Ysopxoearue je spu:eHo Ha no tpr notanvrera, xoja cy o6yxearaaa
caMa Bpena (M1-rpr 4y6rane ML-1" m, M1-5 m i M1-20 m ra KB1) r Bpe.ncKe oroxe (M2, M3 ra KB2,

KB3) (ra6. 1.).

Yaopr-tta SrronrauxroHa Ha noy.anurernrvra (M1, M2 n KB1, ra KB3) caxyn.rbeHil cy nnaHxroH-
cKoM MpexrqoM (0 22gml, AoK cy y3opr-p4 Qrro6euroca Ha .floKa/rurerrMa (M1, M2, M3, KB1, KB2)

caKyn.rbeHn y 3aBncHocrl4 0A Trna noAnore: nhneroM no noBpul14Hil necKa, crpyraFbeM ca KpeqFbaq-

Krx creHa, KaMelba, rpaHa. vaopqn cy $rxcrpaHuy 4% Qoprvran4exra4y.

,QerepruuHaqrja raxcona ypafexa je npervra Eloranta h cap. (2001), John r cap. (2002),

Komdrek r Anagnostidis (2005), Kprannanuh (2009), Starmach (1972), Wehr r Sheath (2003). leo
cBaKor y3opKa rperupaH je crax,qap4Hrru aa6oparoprjcxrru nocrynKoM ca KoHL{eHrpoBaHoM cyM-
nopHoM Krce.nhHoM (Krammer r Lange-Bertalot, 1986), ga 6u ce 4o6ro ruareprjan noroAaH 3a

H3paAy rpajHrx npenapara cunvtartnx antn.

AnconyrHe BpeAHocn4 6pojHocla raKcoHa Hucy npoqeFbeHe, ann je Aara penart4eHa 6poj-
HocrraKcoHanpeMacr.anu:+-nphcyraH,l-6pojau,2-aeola6pojan,3-4onnuxaxran.

l4croepenneno cy npahenu n $nsuuxo-xennnjcxu napaMerpr BoAe craHAapAHHM MeroAaMa
(APHA, 2005): reMneparypa (oC), eneKrponpoBoA.rbhBocr (prsim/cm3), npoBl4AHocr (m), pH, xou-
qenrpar-1rja KilceoHhKa (mg/l), carypar-1uja KrceoHhKa (Yo), nwparn (mglll, Hrrpvlru (mg/l), QocQa-
ru {mg/ll, annonrjax (mell) ra rep4oha eoAe (mg/l).

P E3y/tTATl4 n AVCRy CUJ A

Ananugonn caKyn.rbeHilx y3opaxa no,qpyuja Bpena Mraee r no4pyvja Kpynajcxor Bpena KoH-

craroBaH je yxynuo 91 raxcou cBpcraH y uecr pa3Aena anrra (Cyanophyta - 15, Rhodophyta - 4,
Bacillariophyta - 56, Xanthophyta - 4, Phaeophyta - 1 ra Chlorophyta -10). V o6a epena Hajaehr 4r-
Bep3urer rmajy anre pa3Aena Bacillariophyta, u:ro je yo6ravajeHo 3a KpeqFbaqKa noApyvja (Round,
1981; Jasprika r Hafner, 2005; Dedi6 A cap.,2015).

Cnncax u4enrrQuxoBaHrxraKcoHa antn no4pyvja Bpena Mnaee r no4pyuja Kpynajcxor epe-
.na, Kao N Fbr4xoBa penarhBHa 6pojnocr, nprKa3aHu cy y Ta6e,rrr 1.

Pesylrarr 4o6rajexn MepeFbeM Sueuuxux r,r xennrjcxrx napaMerapa BoAe ca no rpt4 notanv-
rera Bpena Mnaae r Kpynajcxor Bpena Aaril cy yTa6enn2.

Bpeao Maaee r Kpynajcxo Bpe.no Kapaxrepuue qhcra, rBpAa, cna6o arxanHa n 4o6po ae-
pncaHa so4a, 6orara pacrBopeHrarvr jounsyjyhrru nnareprajanna. Ha roxarnrery M2 noaehane cy

2. Cxunorxjy*{ o 3ilurrrH npxpoAe ca ruefyHapogrinm yveuhem



3aurrmra craHhura il Bpcra

BpeflHocrh QocQara (Ao 0.65 me/l) u Hrrpara (5 mg/l) y aBrycry 20L5. Y aerrueM neproAy 2015. na

Aotannrernrvra KB2 r KB3 6raae cy noaehaue BpeAHocrl4 Hr4rpara (ao 20 mg/l).

Ha sarafere c[creMa Bpena Mnase ra Kpynajcxor Bpena yrhqy KaKo nphpoAHr4 npo4ecr,
raxo r aHrponoreHn Qaxrop. Ha apeny Maaee eBuAeHrHoje HenaaHcxo nopr6ruaaaue xanrQop-
unjcxorvr nacrpMKoM, y BoAy ce y6ar-1yje Be,nhKa Ko,nur{taHa xpaHe sa pr6e. Kao noreuqujanan Qaxrop
yrpoxaBaFba Kpynajcxor Bpena jaerua ce nacrpMcKr pr6ruax. Y 4eay peKe rcnoA camor jeaepa (K82)

je yovexa Be.nhxa Ronuqnla ocraraKa pra6rue xpaHe.

Y 6enrocy r n.naHKroHy Bpena Mraee sa6eaexeHo je 56 raxcona. Hajeehra ALlBep3hrer Bp-

cra sa6eaexeu je y pa34eny Bacillariophyta (39 raxcoHa), noce6Ho y poAoBXMa Gomphonema u

Noviculo. MaxpocxoncKe arperaLluje y cucreMy Bpe^a Mnage o6paayjy Batrachospermum
coyennense Montagne ex Kritzing, Tribonemo viride Pascher, Microsporo omoeno (Ktitzing)

Rabenhorst n Spirogyra sp. 14 KoHqacre xoaourje cta.fltaKarHe anre Melosira varions C. Agardh, Tany-

cu Botrochospermum coyennense cy aa6e.nexeHu Ha xanneuuroj, saceuveuoj nogo3l4.noKa,arrera
M1 v M2 y oxro6py 2OL4. u aBrycry 2015. l-lprcycrBo oBe Bpcre y Bpeny MaaBe, anrz, uy Cp6r,rju, no
npBh nyr cy onncanu Blaiendii r cap. (2000), a xacnrje u Cunuh (2OO2). PelarueHo bpojna nony-

nar4rja B. coyennense (noxpuea oxo lOYo AHa caMor epena), npoxafena h y HaueM [crpa]KilBaFby,
yxaayje Ha ro noreH4njanau Qaxropr yrpoxaBaba Hucy AoBenr 4o auavajHujrx nporueua eKo,no-

mKHx ycnoBa HeonxoAHr4x 3a oncraHax r paaeoj oBe creHoBa,neHTHe Bpcre.

V o6a neproAa rcrpaxhBalba 2OL4 n 20L5., Ha Aeny v3na3a oroKe h3 Bpena u .ruraBVM

AHoM BpencKe oroxe, yoqeHil cy ,,RoH4v" M. vorions, xojra cy y 4e6eaonn caojy noxprBanu A go70%

4ua. Cnopa4xqHo y rerlbeM nepiloAy paserjajy ce ranycr Tribonema sp., AoK ux y jecemeM nepr-
o4y crueruyjy KoHqacrr ranycv Microsporo omoeno.Ilperua noAaqhMa Biggs-a (1996), npecyAaH

Qarrop aa paaeoj M. vorions je Benrxa Ko.nhqrHa cBer ocn4 r nyrprjexara. Bncoxe xou4eHrpaqnje
nyrprjenara y cr4creMy Bpena Mraee onnoryhrne cy lbeHy o6rauy pasarjeuocr. flperua noAaqilMa

cryAxje xojy cy cnpoBenh JaHxoeilh r JaHxoauh (1962), y Bpeny cy AoMl4Hhpanu KoHt-ll4 Tribonemo
sp., xojr cy obuauo npeKpuBanh eereraqrjy la AHo oroKe Bpena Mnaee.3a epeme Hhcxor BoAocra-
ja xouvacrn ranyclTribonemo pazenjann cy ce y Mach, Harpabyjyhr npaBr 3e.fleHu huaun pa3acrpr
qlrTaBoM Ayxl4HoM 14 r.ul4pl4HoM TOKa.

llpaheroenn ce3oHcxe AilHaMuKe yrepf eHe cy npoMeHe r y pa3Aeny Bacillariophyta, urro je

Hajrspaxeuuje xo4 Achnanthidium minutissimum (Ktltzing) Czarneski u Cocconeis plocentulo
Ehrenberg, xoje cy 6ilne eeon a 6pojne y y3opr-trMa rs jeceruer nepuoAa hcrpaxxBalba, ,qox je y
,rerlbeM nepuoAy 14crpalxrBarca tu[xoBa 6pojHocr ApacrhLtHo MaFba.

V noronruesonn crQoucxoM KaHa.fly Bpena Maaee ua 4y6rHr og20 m nalenr cyranych
Pofterinemo sp. Oellrvr r4crpalx[BaFbeM no npBil nyr y Cp6rju je ycraxoarueHo npilcycrBo oBe MpKe

anre, xoja je npema AocrynHhM nureparypHhM Ha,na3uMa Ao caAa npoHanaxeHa perKo, caMo y
6paxNvxoj rnr mopcxoj ao4ra (Guiry ra Guiry, 2076).

V 6enrocy 14 nnaHKroHy Kpynajcxor Bpena sa6e.nexeHo je 79 raxcoua. Hajeehu AhBep3rrer
Bpcra Ha no,qpyvjy Kpynajcxor Bpeaa sa6e.flexeH je y pas4eay Bacillariophyta (49 raxcoxa), npe

cBera y poAoBr/Ma Achnonthidium, Gomphonema u Navicula, h y pa3Aeny Cyanophyta, npe cBera y
pqAoBhMa Leptolyngbya n Phormidium. MaxpocKoncxe arperaqraje y chcreMy Kpynajcxor Bpena

o6pasyjy Homoeothrix vorions Geitler; Botrachospermum sp., Vaucherio sp. u Spirogyro sp.

x09
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3aurNra craHhura h Bpcra

V o4ttocy Ha noKpoBHocr, y oKro6py 2014. roAilHe AoMrHaHrHe Bpcre 6une cy Spirogyro sp.
u Vaucherio sp., AoK je y o4rocy Ha 6pojHocr AoMrHa HrH a 6una M. vorions, npoHaf eHa y nna HKro-
Hy. Y 6eurocy je o6pa:oBana cnopaAr4qHe HaKynrHe, Ha KaMerby r noron.rbeHhM rpaHaMa Ao MaK-

cilMa,nHo 5%o.Y aerycry 2015. roA[He AoMrHaHrHe y oAHocy ua 6pojHocr 6rne cy M. vorions n

Spirogyra vorions (Hassall) Kritzing, o6e nponaf eHe y nnaHKroHy, AoK je 4omuHaHrHa y oAHocy Ha

noKpoBHocr 6una H. vorians.

ilpaher+enn ce3oHcKe AhHaMilKe yrepf eHo je 4a nponneHa noKpoBH octn 6una uajrapaxe-
Hrja xo4 Batrochospermum sp. u Vaucherio sp., xoje cy 6rre eeol a 6pojHe y y3opqxMa rs jecemer
neproAa ilcrpalxilBaFba, AoK y nerFbeM nepiloAy r4crpar{rBaFba FbilxoBo nprcycrBo Hrje aa6eaexe-
Ho. Pas,flor MolKe 4a 6y4e Br,rcoKa KoHqeHrpalpaja Hyrpr,rjeHara, y npBoM peAy Hl4rpara (19 mg/ly
aBrycry ), ann u Hil3aK HilBo BoAe Ha,noxanilrery.

IlponneHa 6pojHocrr BeoMa je rapaxeHa xo4 A. minutissimum, C. placentula u Gyrosigma
scolproides (Rabenhorst) Cleve, xoje cy 6rne peaarreno 6pojHe y y3opl{hMa ra jeceruer nepiloAa
ilcrpalKrBalba, AoK je y neruenn nephoAy Fbt4xoBa 6pojHocr Apacrrr{Ho Ma}ba.

Ocrnn epcra cnr'vr.arHtxaarr yo6r,rajeurx:a KapcrHa Bpe.na, y orot-lr o6a epena npoHafe-
Ha je epcra Diadesmis confervacea (ra6. 1.). To je rHeaanBHa rponcxa epcra xoja nocneArbilx roAr-
Ha y Cp6rjr Hace,rbaBa HoBa craHr4txra. (Kprsnna nnh, 2OO9; Krizmanii v cap.,2015). Kprannaurh r
capaAHhl-11/ (2015) HaBoAe 4a je 4or.uno Ao panLrAHe excnaHsrje y 4racrpr6yr-1nju oee anre y peKaMa

v Ka+anvMa Cp6rje. l-lojaea oBilx a.flre y KapcrHr4M BpenhMa Cp6raje je nper nyr caAa ea6eaexeua.

3AK/bYI]AK

l-lo4pyvje Bpena Mnaee r no4py,rje Kpynajcxor Bpena noxasyjy pa3nilKe y ArBep3rrery
anrr. Behrnn AilBep3rrerona, o4nuxyje ce noApyr{je Kpynajcxor Bpe.no, uro je nocneAhr{a eeher
6poja pasnrevrttx Mt4KpocraHrrxra y caMoM Bpeny u AylK oroKe.

3a6eaexese cy Heyo6rvajene Qopnne HeKLlx Bpcra crz,nnlarHilx anrn (Melosira varions), xao
h npilcycrBo perxo 6enexeHilx Ha rcpmopnjn Cp6raje, Bpcra poAoBa Botrachospermltm, Porterinemo
u Spirogyro.

Ocrnn epcra yo6rvajenrx 3a KapcrHa Bpe.fla, y BoAn Bpena Mraee n BoAu Kpynajcxor Bpe,rta

npouaf eHa je uueaaueHa rponcxa epcta Diodesmis confervaceo.

Ha apeaunna cy yoqeH[ AhpexrHr4 u t HAupeKrHil aHrponoreHn yrrqaju xojn AonpilHoce
npoMeHLr Quzuut<wx r xemrjcxrx napaMerapa ao4e (npe ceera noeehaFby KoHL{eHrpaqrje 6noreHrx
coltt) u:ro yrpoxaBa npilcycrBo perKo HanalKe{nxv ocer/bl4BLtx Bpcra anril ga6eaexesrx Ha oBhM
craHunJrhMa (Botrachospermum sp.), a 4onpn+ocv noeehaHoj npo4yxr-1rjra HeKilx eyrpo$urx epcra
(Melosira varians).

V qrruy ot{yBaFba n 3aulrilTe cnoMeHilKa npr4poAe,,Bpe.no M.naBe" h cnoMeHrxa nprpoAe
,,Kpynajcxo Bpeno", norpe6Ho je npe,qyaeril Mepe xoje ce oAHoce Ha KoHrpony o6orahileaFba oBrx
cneqrQrvHrx 6norona Hyrprjeulanna. Taxofe je ueonxo4uo o6ea6e4urr yje4HaueHV Hytlo BoAe y
oror-p4 Kpynajcxor Bpe/ta roKoM L{ene roAilHe.

Pesynrarr n pil Ka3aH il y paAy 4ajy canno n pen hMil Ha pHu ylvlAy Ar4 Bep3hrer a,n rr oBrx Bpe-
.na, n,naHilpau je 4arun KoHTt4HyrpaHr MoHrlropt/Hr.
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SUMMARY

The springhead of the Mlava River and Krupaj springhead are the karst springs in northeast-
ern Serbia. Due their exceptional geomorphological and hydrological properties they have been
under protection of our state representing nature reservation of ll category. Karst springs are the
most significant freshwater areas because of their inhabiting living communities. Besides their un-
disputed importance, these springs have been biologically insufficiently investigated. The research-
es on these springs' algae were performed in October 201.4 and August 2015. The significant water
parameters were simultaneously followed by using the standard methods. ln phytoplankton and
benthos of the Mlava and Krupajspringhead,56, i.e. 79 taxa of the next division was recorded: Cy-
anobacteria, Rhodophyta, Xanthophyta, Bacillariophyta, Chlorophyta and phaeophyta . Not surpris-
ingly for karst regions, Bacillariophyta is the most dominant algal group in the springhead of the
Mlava and Krupaj springhead. These springs exhibit some interesting differences regarding the di-
versity of species. The unusual form of M. varians was recorded in the springhead of the Mlava,
completely covering the whole bottom of the spring's branch in the form of macroscopic aggrega-
tions' ln Krupaj springhead this species inhabits plankton. The species of genus Batrachospermum
and Spirogyra were also recorded in the researched springs being rarely recorded species in Serbia.
Thalliof Porterinemo sp. were found in the sunken siphon canalof the Mlava springhead. Forthe
first time in Serbia, the presence of this rarely found brown alga has been identified by this research.
Direct and indirect anthropogenic impacts were recorded at the localities. They contribute to the
changes of physical and chemical water parameters, primarily related to the rise in concentration of
biogenic salts endangering the presence of rarely found and sensitive species recorded in these
springs and contributing to the larger production of some eutrophic species (M. vorions).


