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Abstract

DMITROVIC, D. Nevenka PAVLOVIC, |. RADOVIC, Z. KOVACEVIC, D. COLIC:
ZOOBENTHOS OF SPRINGS IN THE AREA BETWEEN THE VRBAS RIVER AND THE
LOWER COURSE OF THE VRBANJA RIVER ['Faculty of Sciences, University of Banja Luka,
Mladena Stojanoviéa 2, 78000 Banja Luka, Republic of Srpska, Bosnia and Herzegovina ,?Faculty of
Security, University of Belgrade, Gospodara Vuci¢a 50, 11040 Belgrade, Serbia]

Zoobentos samples were collected from 19 springs, located between the right side of middle
course of the Vrbas river and left side of lower course of the Vrbanja river, during March and August
2010. Qualitative and quantitative composition of zoobenthos were analyzed by seasons. The
organisms collection was formed and insects were the dominant group. Chironomidae were found in
all springs in both seasons. The number of individuals and number of taxa of spring zoobenthos are
positively correlated. We found a higher mean value of number of taxa and density of zoobenthos in
August than in March, except for Shannon-Weaver diversity index and evenness, but without
statistically significant differences (p>0.05). The mean values of Jaccard's similarity index indicate a
greater similarity of spring zoobenthos within the same season. The presence of Plecoptera larvae in
zoobenthos of some springs indicate the high quality of its water.

Keywords: springs, zoobenthos, Vrbas, Vrbanja

Caskerak

VY30pium 3000eHTOCa CY caKyIJbaHu U3 19 u3Bopa, cMjemTeHux u3mely aecHe crpane cpejmber
TOKa pujeke Bpbac u nmjeBe cTpaHe Momer Toka pujeke BpbOame, Tokom Mapra m asrycra 2010.
rojvHe. AHaau3WpaH je KBAJIUTATUBHM W KBAaHTUTATHBHH CaCcTaB, PA3HOJMKOCT M CIUYHOCT
3000eHTOCa M3BOpa Mo ce3oHama. dopMupaHa je 30MpKa CaKylJbEHHX OpraHu3aMa, y KOjoj cy
uHCeKTH nomuHaHTHa rpyna. Chironomidae cy mponalhjeHe y cBuM u3BopuMa y o0je ce3oHe. bpoj
JeIUHKU W Opoj TakCOHa 3000€HTOCA M3BOpA Cy MO3MTHMBHO KopenucaHu. YTBpheHa je Beha cpenma
BPHjEIHOCT OpOja TAKCOHA M T'YCTHHE 3000€HTOCA y aBryCTy y OJIHOCY Ha MapT, ocuM 3a llleHoH-
BuBepoB WHIEKC TUBEp3UTETa W MHICKC YjeAHAUYCHOCTH, alyd 0€3 CTATUCTUYKU 3HAYajHE pas3IuKe
(p>0,05). Cpemme Bpujemmoctd JKakapaoBor HHIEKCAa CIHYHOCTH yKa3yjy Ha Behy MeljycoOmy
CIIMYHOCT 3000€HTOCa M3BOpa y OKBHpPY HcTe ce3oHe. [IpucyctBo napBu Plecoptera y 3000eHTOCY
HEKUX M3BOpA yKa3yje Ha BUCOK HMBO KBAJIUTETA lbUXOBE BOJIC.
Kbyune pujeun: u3Bopu, 3006eHToc, Bpdac, Bpbama
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YBOJI

Pujexa Bpbac u3Bupe Ha jy)xHO] maguHu MiaHnuHe Bpanune, Ha 1535 m HagMopcke
BUCHHE, U TIPOTHYE TIpeMa cjeBepy kpo3 ['opmu Bakyd, byrojuo, Jajue, bouarn, bamy JIyky,
Jlakrame u kox Cprma ce yaujea y pujexy Cay. Jyxuna Toka pujeke Bpoac je oxo 250 km.,
IIpoctop cimuBa Bpbaca mocjemyje Benuku Opoj m3Bopa. Ilpomjemyje ce ma camo y CIHMBY
Bpb6ame, nujeBe mputoke Bpbaca, mocroju 1031 u3BOop, ox vera Hajsehm Opoj mpumana
CTaJTHUM M3BOPHMA, JIOK CYy TICPUOJUYHU U IMOBPEMEHH M3BOPH 3aCTYIJbEHU JAJICKO MambHUM
opojem. Hajmamu Opoj usBopa je y momem Toky (10,08%), npu uemy 41 u3Bop Ha JinjeBOj
ctpanu cnuBa u 104 Ha necnoj (Pajuesuh u L{paoropar;, 2011).Yupkoc Tako BeJIHMKOM Opojy
u3Bopa y ciauBy BpOame, cnabo cy HpoydyeHH, a CTame Hacesha HHXOBOI 3000€HTOCA
UCTPaKMBAHO j€ caMO y HEKOJHMKO npumMjepa. [IpBo TakBO MCTpakuBame je HOBUjET JaTyma
OJTHOCHU ce Ha mpaheme CTama TakcolleHa Makpo3000eHToca BuiieHCKUX Bpena, y MOACIHBY
pujeke LIBpike, Ha moapyyjy cena Pactux y Kotop Bapomy (Filipovi¢ i sar., 2009).
HctpaxuBama 3000eHTOCa M3BOpa Bpbame cy HactaBibena 2009. ronuue u y ropmeM Jujerny
ciuBa, 63y Toka Bpbame kpo3 Kpymero bpro u [pucouky, ucnion Bnamumha Ha moapy4yjy
Korop Bapoma (ITaBnosuh u cap., 2011a; 20116).Jom je mamu Opoj mogaTaka 0 3000€HTOCY
M3BOpa 3a OcTalie AUjelioBe CiuBa pujeke Bpbac, Ha moapyyjy Pemy6mmke Cpricke, U To camo
3a u3BOpe JBHje nHjeBe nputoke Bpbaca, pujexy [lnuBy (Pavlovi¢ i sar., 2011c) u pujexy
Kpyny (Pavlovi¢ i sar., 2012; Balta i Bilbija, 2015).Y oBoM paay je aHaau3MpaHO CTambe
TaKCOHA 3000€HTOCA MaJMX M3BOpa KOjH Cy CMjEIITeHH Ha MOApYy4Yjy m3mely cpemmer Toka
Bp6aca u nomer Toka Bpbame. OBu u3Bopu He GpopMupajy HaAJ3EMHU TOK JY>KH O HEKOJIHKO
MeTapa, Wiu Ta He popMupajy yorTe, Ipy 4eMy HEKH OJ] BbUX MPECYIY]jy TOKOM JbETa.

[wb pana je yrBphuBame KBaIMTATUBHOT W KBAaHTUTATHBHOI cactaBa 3000eHTOca 19
u3Bopa Mehysoha Bpbaca u nomer Toka BpOame, ce3oHcko npaheme cTamba pa3HOIUKOCTU U
CIIMYHOCTHU 3001I€H03a MHBEepTeOpaTa JHa, MPOLjjeHa KBAJIUTETa BOJIE U3BOpa, T€ (OpPMHUpaAHE
30MpKe U3IBOJEHUX JEAUHKHU U 0a3ze (OTOJOKyMEeHaTa.

MATEPUJAJI U METOJE

VY3o0pkoBame 3000eHTOCa Je 00aBheHO Y nBHje ce30He (MapT u aBryct 2010. roaune)
Ha 19 manux u3Bopa (1ab. 1) cinuBHOT nmojpydja pujeke Bpbac nsmely necHe crpane cpemer
Toka Bpbaca u nujeBe ctpane nomer Toka Bpbamwe. [loapyyje uctpakuBama ce Ha cjeBepy
rpannun ca rpagom bama Jlyka, a Ha jyry ca JecHoM mnputokoMm Bpbaca, pujexom
CapakaBoM. M3Bopu o0yxBaheHU UCTpakuBameM cy JiouupaHu y mjectuma: 'opwu [lonup
(UuII-1, Unll-2, Uyj u Ullk), Yenunauko packpuihe (UYp), Tpemmwuk (UuT-1, UaT-2 u
13), Bpawemu (MB, BT u ByB), bacracu (UC, Uyb-1, Uyb-2, BOC, Uys u UBC), Koctuhin
(UJT) n Kokanu (MCm). HaBezenu n3Bopy Cy y pa3iM4yMTO] MOACHICHOCTH 3a CHAO/MjeBabe
BOJIOM: oJ1 u3Bopa 6e3 ypehewa (BOC u Uym), npexo usrpaamwe npumutuBHux yecmu (M/1k,
NUp, B u Nyb-1), 3atum crydmuna (MC u UChw), na cBe 10 OETOHMpAaHUX KanTaxxa 4uja ce
BOJIa U3JIMjeBa MPEKO IHjeBH Oe3 MOTYNHOCTH peryircama UCTUIakba BoJe (OCTaIl U3BOPH).
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Ta6ena 1. 'eorpadcku nonoxaj U3Bopa Koju cy 00yxBalieHH HCTPaKUBABHEM

CjeBepHa Hctouna
Haszwus m3Bopa Crpahennua | Havopexa reorpadcka | reorpadcka
Ha3uBa m3Bopa | Bucuna (m)
MIIpHHA Jy>KHHA

W3zBop Ha [Tornpy — 1 Wnll-1 526 44°43.437"' | 17°13.490’
WzBop Ha [Tornpy — 2 Wnll-2 523 44°43.758' | 17°13.550’
W3Bop y jeumumiry Nyj 478 44°43.626' | 17°14.728'
W3zBop Jlebespauko KOpUTO Nk 550 44°43315" | 17°14.614’
W3Bop ncniox YennHaukor packpirha Wlp 601 44°42.466' | 17°15.669’
W3zBop Ha Tpemmmuky — 1 WuT-1 464 44°43.982" | 17°11.025’
W3Bop Ha Tpemmuky — 2 WuT-2 533 44°43.907" | 17°11.576’
W3zBop 3majeBart "3 536 44°43.935" | 17°11.704’'
W3zBop Boxauma B 443 44°42.622' | 17°13.080’
Bpeno Touak BT 461 44°42.400" | 17°13.322’
Bpeno y Bpamemmma ByB 433 44°42.418' | 17°13.418’
WzBop Ctyban ncC 289 44°41.549" | 17°13.319’
WzBop y bactacuma — 1 Nyb-1 297 44°41.704" | 17°13.331'
WzBop y bactacuma — 2 Nyb-2 222 44°41.644' | 17°13.577
W3zBop JlaTkoBarg 50) 1 282 44°41.654' | 17°14.507'
UzBop Crybam UCr 295 44°41.264" | 17°13.892’
Bpemno O3penos Ctybam BOC 284 44°40.858' | 17°14.133’
W3Bop y BUBH Nym 253 44°40.912" | 17°13.935’
WzBop Becuher Ctybam NBC 278 44°40.978' | 17°13.809’

CakymbeHo je 35 KBaHTHTATUBHUX Yy30paka 3000c¢HTOca CapOepoBoM MpexoM
(moBpmuHa 3axBata 34 cm x 33,5 cm, nujamerap okaua 350 pum), ox yera 19 yzopaka y
mapty 2010. rogune n 16 y aBrycty ucrte roguHe. Y aBryCTy HUCY Y3€TH y30pLHU ca U3BOpa
Ha Tpemmuky — 1, uzBopa 3majeBan u Bpena y Bpamemnma, jep cy y nepuoy y30pKoBama
6usnu 6e3 Bojie. JKuBMHUM TepMOMETPOM je ozipel)eHa u TeMmepaTypa Bojie y CBAaKOM HU3BOPY.
CakymybeHH Marepujai je MCIUpaH BOJOM M3 H3BOpA, OJJIaraH y CTakKJeHe MOCYyIulle,
¢ukcupan 70% eraHomoM W erukeTHpaH. KBanWTaTMBHA W KBAaHTHTAaTHBHA aHalM3a
CaKyIJbEHOT 3000eHTOoca je o0aBsbeHa y saboparopuju [IpupogHo-maremMaTHukor dakyaTeTa
y bamoj Jlymu momohy crepeomukpockona Leica EZ4D. Opranusmu cy u3BajaHU W3
JIMjerioBa MOAJIore U JAeTePMHHUCAHU NMPUMjeHOM KibyueBa u nmpupyunuka (Fitter i Manuel,
1986; Kerovec, 1986; Hynes, 1993; Meinander, 1996; Nilsson, 1996; Smith, 1997; Wallace i
sar., 2003). 3atum cy mnpeOpojaBaHH, COPTUPAHHM IpeMa CHCTEMATCKO] MPHUITaIHOCTH,
OJUlaraHl y IUIacTUYHE (prakoHe, KOH3epBHCaHUM 96% eTaHOJIOM U ETUKETHpPaHH ca
yOuspexxeHuM nojanumMa (06poj y3opka, JOKaIUTET, 1aTyM y30pKoBama). Ha Taj HauuH je
dbopmupana 30MpKa CaKyIJbeHUX OpraHM3aMa 3000€HTOCa UCITUTUBAHMX W3BOpa, Kao U Oaza
dboTookymMeHara, jep cy omadpaHu mpeacTtaBHUIM (oTorpaducaHu MPUMJEHOM HaBEIECHOT
cTepeoMHuKpockona.l'ycTiHa TakcoHa 3000€HTOca je u3pakeHa OpojeM jeAMHKH Ha MeTap
KBaJpaTHH TOBPIIMHE JHA W3Bopa (MHA/M?). PasHomukocT 3006eHTOCa je ommcana IlleHoH-
BusepoBum wunaekcom (H'), omHoc wu3mel)y noOHMjeHE pa3HOIMKOCTH W MaKCHMalHe
Pa3HOIMKOCTH HHICKCOM YyjenHadeHoctd (E), a CIOMYHOCT 3000€HTOCA TPUMjEHOM
XKaxapnoBor unzaekca (S;). HaBenene ocoOuHe 3ajeHUIIa 3000€HTOCA HCIIMTUBAHUX HM3BOpa
Cy ONHCaHE OCHOBHMM CTaTHCTHYKHM IapaMeTpUMa JECKpUITHBHE CTaTHCTUKE (Cpelmmba
BpPHUJEIHOCT, MUHUMYM U MakcuMmyM). HuBo moBe3zaHocTu ryctuHe 3000eHTOCa U Opoja
TakcoHa TectupaH je CrmpmaHoBHM paHr KoeduijeHtoM. [Ipumjenom Mann-Whitney U
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TecTa je yTBpheHa 3HauajHOCT pasiMKa 3a TyCTHHY, Opoj TakcoHa, llleHoH-BuBepoB nHaekc
JUBEp3UTETa M HMHJIEKC yjeaHaueHOCTH mo ce3oHama. Craructuyka oOpajga mojaraka je
obaBsbeHa npuMjeHoM mporpama Microsoft Office Excel u nporpamckor makera Statistica
version 5.1. for Windows ’95.

PE3YJTATHU U JIUCKYCHUJA

Mjepemem Temmeparype Boze 19 n3Bopa 00yxBaheHUX UCTPAKUBAKHEM KOHCTATOBAHO
je la BpHjeqHOCT TeMIlepaType BOJE OIlajia ca MopacTOM HAaMOPCKE BHCHHE, Y 00je ce30He
(cn. 1). Tako, Ha u3Bopy ucnon YenumHaukor packpmrha koju je cmjemTen Ha 601 m
HaJMOpCKe BUCHHE U3MjepeHa je Temmeparypa Boje 8,5°C y mapry u 13,0°C y aBrycry, 10K je
Ha u3Bopy y bactacuma — 2 Koju je cMjemITeH Ha HAJAMOPCKOj BUCHHHU 222 M H3MjepeHa
temnepatrypa Boge 12,0'C y mapry u 13,0C y aerycry 2010. romune. YTphena je
HETIPOMjerheHa TeMIepaTypa Boje Ha u3Bopy Jlebespauko kopuTo y obje cesone (11,0°C). Ha
OCTaJIM HM3BOpPHMa je KOHCTaTOBaHO mMoBehame BPUjeTHOCTH TeMIIepaType BOAE Y aBrYCTY
2010. romuHe y ofHOCY Ha MapT MCTe roauHe. Hajmama pasnuka y TemrepaTypu BOZE je
nponalena y m3sopy Ha Tpemmsuky — 2 (9,0°C y mapty u 9,1°C y aBrycty), a Hajseha pasnuxa
(8,5°C) na usBopy Becuhes Cty6am (9,0'C y mapry u 17,5°C y aBrycry).

20 — - 700
18
16 600 _ Mapt
— =
O 500 %
o 14 2 ABryCT
s 12 5
b 400 2
E 10 r z —~— Hapgmopcka BHCHHA
5 s 7 300 £
4 ] = -
z 5 5 g 200 £ Linear (MapTt)
= Z 2 “ =
4 = :
5 2 2 100 —  -——--- Linear (ABTYyCT)
s 2
0 é 2 0
Wull-1  W3Bop Ha [Tornpy — 1 u3 W3Bop 3majeBan W1 H3Bop JlaTkoBar
Wull-2  WM3Bop Ha [Tornpy — 2 VB HW3Bop Bonuuna HCw H3Bop Crybam
Nyj W3Bop y jeumuiry BT Bpeno Touak BOC Bpeno O3penos Crybam
Nk W3Bop Jlebespauko KOpuTo ByB Bpeno y Bpamemma Hym H3Bop y muBI
HN4p W3Bop ucnox Yenmmuauxor packpurha nc WsBop Cryban HBC W3Bop Becnhes Ctybam
MuHT-1 W3Bop Ha Tpemmbuky — 1 Nyb-1 W3Bop y bacracuma — 1
WuT-2 W3Bop Ha Tpemmuky — 2 Wyb-2 WUsBop y bacracuma — 2

Cauka 1. OgHoc TeMiieparype BOJIe U3BOpa U HAIMOPCKE BUCHHE Y JIBUj€ CE30HE,
Mmapr-aBryct 2010. rogune
W3Bopu Cy MO3HATH Kao OMOTOINH ca cTasHOM Temreparypom Boje (Odum, 1971), a
yOodeHa Ce30HCKa TemIeparypHa Kosiebama Bojie U3Bopa 00yxBaheHHMX OBUM HCTPaKMBAKHEM
ce MOry 00jacHUTH HUXOBHM MaJIUM KamanuTeToM. M3BOpH Mayor KamanuTeTa y JbeTHHM
MjeceniumMa Op30 pearyjy nosehameMm TemmepaType BojJe 300T 3arpHjaHOCTH Basjyxa, a y
3UMCKHM MjecelliMa CMamkEeHhEeM TEMIIEpaType BOJIE yCJbel HUCKE TeMIlepaType Ba3ayxa, IITo
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je youeHo M y u3BOpuMa OpJcKo-TutaHuHCKUX nojapydja Cpouje (Mapkosuh, 1998).O06pagom
19 y3opaka 3000eHTOCa U3BOpA KOJH CY CaKyIJbEHU y MapTy poHal)eHu Cy mpecTaBHUIM 35
TAaKCOHA, Ca YKYITHOM I'yCTHHOM HaceJba 22552 unn/m? (1ab. 2), 10k cy aHanms3oM 16 y3opaka
3000€HTOCAa KOjJH CY CaKyIUb€HH Yy aBrycTy mnpoHaleHH mpencTtaBHHIM 34 TakcoHa, ca
YKYITHOM TycTHHOM Haceba 41831 wmup/m? (1a6. 3).I'ycrmHa Hacesba 3006eHTOCA
MCITUTUBAHUX M3BOpa ce Kperana ox 141 mum/m? y m3sopy 3majeBarn mo 4118 mam/m? y
m3Bopy Ha IToHnpy — 2, y Mapry, Te oz 184 unn/m? y usBopy Jle6espauko kopuro g0 12152
uHa/m? y usBopy Ha Ilonupy — 2, y aBrycry ucrte roaune. Hajsehu 6poj Takcona 3006eHTOCa,
17 y mapty u 21 y aBrycry, je nponahen y uzBopy Cryban y ceny bactacu, a HajMamu 0poj
TaKCOHA 3000€HTOCA, TIET TAKCOHA y MapTy U TPU y aBryCTy, y u3Bopy Jlebespauko KOpUTO Ha
[Tornpy. Cpenma BpujemHocT Opoja TakcoHa 3000€HTOCA y Y30pLHMMa CaKyIJBEHUM Y
aBrycty m3Hocu 11,31, a cpenma BpujeHOCT TycTHHE Hacesba 3000eHToca 2614,44 unn/m?,
JIOK je cpefiha BpUjeIHOCT Opoja TaKCOHa 3000€HTOCA Y y30pLuMa y3eTHuM y maprty 9,74, a
ryctuHe Hacesba 1186,95 mum/m2 Bpoj jenmnkm M 6poj TakcoHa 3000€HTOCa M3BOpA CY
MO3UTHUBHO KOPEIMCAHHU, IIPU YeMy je ciaba MO3MTHBHA JIMHEapHa MOBE3aHOCT yTBpheHa 3a
Mmaprt (r=0,252), a nuHeapHa MOBE3aHOCT yMjepeHe jaunHe 3a aBryct (r=0,601).1MucexkTn ynHe
58,30% ox ykymHOr Opoja jeMHKH, YIaHOBA 3ajeTHUIIC 3000€HTOCA, CAKYIJbEHUX Y MapTy
Ha cBuM u3Bopuma. Crujene Oligochaeta (20,42%), Crustacea (7,43%), 1a oCcTaid TAaKCOHH.
On ykymHOr Opoja mHCekaTa nponahennx y mapty Diptera je 52,40%, Trichoptera 33,22%,
Plecoptera 7,68%. IlpomenTtyanHo ydemhe wHcekata y aBrycry je 63,79%, Crustacea
14,61%, Oligochaeta 14,29%. On yxynHor Opoja uncekara oBe ce3oHe 75,89% uune Diptera,
10,66% Plecoptera, 7,27% Trichoptera. Hajsehy ¢pekBeHInjy mojaB/buBama MOKa3yjy
Chironomidae — napge, koje cy npoHaleHe y CBMM HCIIUTUBAHUM M3BOpUMa Y 00je ce3oHe. 3a
wuMa ciujene Oligochaeta y 16 usBopa umu 84,21% y mapty u 15 umm 93,75% y asrycry,
nok ce napBe Limnephilidae jaBmajy y 14 wusBopa wnum 73,68% y wmapry, a Jnapse
Ceratopogonidae y 12 wusBopa wmmm 75,00% y asrycry. JlapBe Diptera u3 damunuje
Chironomidae cy nponaleHe u y 3000€HTOCY OCTaJIUX JIO caJl MPOYYaBaHUX U3BOpPA CIUBHOT
noapydja pujeke Bpbac (Filipovi¢ i sar., 2009; IlaBmosuh u cap., 2011a; 20116; 2011c;
Pavlovi¢ i sar., 2012; Balta i Bilbija, 2015).Limnephilidae cy nomuHanTan TakcoH y OeHTOCY
ner u3Bopa y Mapry, Oligochaeta y yeTupu y UCTOj CE30HH, Kao M LIECT U3BOpPA Y aBTyCTY.
Chironomidae 3ay3umajy JOMHUHAaHTHY MO3ULIM]Y y YETHPH U3BOPA y MapTy U 0CaM Y aBrycry,
nok cy Hydrobiidae ma mpBom MmjecTy y nBa u3Bopa, kao u Nemouridae y ce30HH 3uMa-
nposeehe. Gastropoda u Ostracoda cy Ha mpBOM MjecTy MO OPOJHOCTH Y jETHOM H3BOPY Y
Mapty, a Gammarus sp. u Sphaeridae y aBrycty. 3a pa3MKy OJ OBOT HCTPaKHBama Y
OCTAIMM TPOyYaBaHWM HW3BOpPHMa CIMBHOT Toapydja Bpbaca JOMWHAHTHH TaKCOHHU
3000eHOTa cy: Gammarus sp. u Brachyptera sp. y uzBopy Bunemcka Bpena (Filipovic i sar.,
2009), Hydrobiidae u Gammarus sp. y u3BoprmMa ropmer aujena ciusa Bpoame (ITapmouh u
cap., 2011a; 20116), Gammarus sp. u Chironomidae y usBopuma Ilnmuse (Pavlovi¢ i sar.,
2011c), Ephemeroptera u Hydrobiidae y uzBopy Kpyme (Pavlovi¢ i sar., 2012). Jlapse
uHCcekata w3 pema Ephemeroptera wucy mnponalieHe y 3000€HTOCY H3BOpa KOjU CY
oOyxBaheHU OBUM HCTpakuBameM. JemaH oJ Moryhux pasiora oJICycTBa OBOT TaKCOHa M3
U3BOpa je ocjeTsbuBOCT JapBu Ephemeroptera Ha muxoBo mpeypeheme (Bauernfeind i Moog,
2000), a u3Bopu 00yxBah€eHM OBHM HCTPAXKUBAKBEM Cy Y Pa3IMuMTO] MOJAEUICHOCTH 3a
cHa0/IjeBame BOJIOM, IIPU YEMY j€ HajBHILE KallTUPAHUX HU3BOPA.
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Tabena 2. KamuratuBHY cacTaB 3000€HTOCA, I'yCTUHA Hacesba (MHA/M?) 1 HPEKBEHTHOCT M0jaBJbUBAR-A TAKCOHA Y MCITMTHBAHUM M3BOPHMA y MapTy

o RN > 5] s E s o I§, = |§; = = - g A g = @ F %
o 22| EE|eZg gfg s |22 | e8| 2E| E | ¢E| 2&|zg |5E | 22| 2f|czf 25|28 :io
Takcon S E s g QS| 823 o8 £ Eo 2.2 2 = 5 2 2% 28— g8 =2 ¢g gL | 829 2E| 8s5% 2
25| EE| 2g|=SgE SEEE |EE | SE| 25| 5| BE| S5|EE |EL | 2E| 25|82 2|25 :°
S=| N 2 S| 289 = & = o 3 g & 3 3 = g
Turbellaria 9 5,26
Gordius aquaticus 9 5,26
Nematoda 281 18 18 9 18 9 202 36,84
Oligochaeta 299 1097 9 369 26 9 9 140 18 44 325 9 316 474 70 9 84,21
Hirudinea 9 5,26
Gastropoda 44 140 44 79 21,05
Hydrobiidae 9 44 88 97 70 184 26 202 167 132 18 9 63,16
Physidae 9 5,26
Lymnaeidae 9 18 53 9 35 26 97 36,84
Cochlostoma sp. 26 5,26
Sphaeridae 18 132 18 35 167 26 132 36,84
Ostracoda 2151 9 448 61 26 26,32
Gammarus sp. 18 26 9 15,79
Niphargus sp. 97 9 123 123 97 18 9 35 18 18 52,63
Acarina 9 44 9 9 9 53 9 36,84
Nemouridae 26 9 527 9 9 430 31,58
Diptera (y1apBe) 18 9 35 9 21,05
Diptera (JryTke) 9 9 9 15,79
Chironomidae (11apse) 158 2678 966 413 9 97 61 18 35 132 35 536 9 193 44 35 35 132 53 100,00
Chironomidae (Jrytke) 9 184 18 15,79
Psychodidae (s1apse) 9 18 9 9 35 61 26 36,84
Limoniidae (;rape) 9 9 9 15,79
Stratiomyidae (;1apse) 53 18 26 140 18 26,32
Ceratopogonidae (Jiapse) 26 70 53 18 61 18 79 36,84
Dixidae (1apBe) 9 5,26
Ptychopteridae (11apse) 18 9 10,53
Tipulidae (1apse) 79 26 10,53
Tipulidae (;tyTke) 26 5,26
Trichoptera (Jiapse) 9 18 44 15,79
Hydropsychidae (;1apse) 9 5,26
Limnephilidae (srapse) 26 562 1967 132 9 53 281 53 18 281 202 70 114 9 73,68
Philopotamidae (1apBe) 9 5,26
Beraeidae (yiapse) 44 9 61 9 378 26,32
Coleoptera (;1apBe) 9 9 10,53
Coleoptera (ayarH) 79 9 9 9 9 26,32
Curculionidae (axyary) 9 9 10,53
Dryopidae (Jiapse) 9 5,26
Scirtidae (i1apBe) 9 9 79 9 88 430 9 9 44 47,37
Dytiscidae (JiapBe) 35 5,26
VYKyNHO jeAHHKH 844 4118 4112 906 2310 600 351 141 449 1617 353 1740 370 870 1203 764 177 326 1301 22552
YKyIHO TaKCOHA 9 6 14 5 7 12 9 6 11 15 8 17 8 11 6 11 8 7 15 35
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Tabena 3. KpamuratueHY cacTaB 3000€HTOCA, I'yCTUHA Hacesba (MHA/M?) n GPEKBEHTHOCT M0jaBJbUBAR-A TAKCOHA Y MCITMTHBAHUM M3BOPMMA Y ABTYCTY

s PR [ g SSs = : = g =‘= :‘ g %
2. Bl zE| efg| 8% EE | eF| 2| 23| zE | 2E | =% | si| sBZ| zs| sEE| B
Takcon s g2 2= 225 T8 SEw 2z = 22 9| 23w 2 2 2'Q g 2 o' E 2='e 2X
SE| S5 | Zg|Sé:g| 2| 35 | S5| g | 5| E: | EZf | SE| =5 | 235 2= | =25 &°
:é gé 5_2 é‘( g;g sé -} E_ Ss Ss = &) [«R®) = [--R ) ;5_
Turbellaria 9 6,25
Nematoda 79 18 44 176 9 211 44 9 50,00
Oligochaeta 88 1493 167 26 140 53 3371 26 1159 18 35 667 518 26 755 93,75
Hirudinea 9 6,25
Gastropoda 88 9 18 114 25,00
Hydrobiidae 9 9 132 9 9 53 53 43,75
Valvatidae 246 457 12,50
Lymnaeidae 35 219 35 325 25,00
Sphaeridae 105 61 26 18 702 31,25
Ostracoda 26 149 430 9 413 35 37,50
Asellus aquaticus 9 6,25
Gammarus sp. 1580 6,25
Niphargus sp. 18 53 26 9 342 9 37,50
Acarina 9 18 70 44 9 9 37,50
Plecoptera 9 9 105 18,75
Nemouridae 176 2537 9 18,75
Diptera (11apBe) 79 9 12,50
Diptera (JryTke) 9 9 18 18,75
Chironomidae (1rapse) 746 10500 702 140 53 860 1519 184 799 88 316 61 9 246 97 61 100,00
Chironomidae (s1yTKe) 9 6,25
Psychodidae (s1apse) 26 9 79 35 9 31,25
Limoniidae (yrape) 35 18 9 18,75
Stratiomyidae (;1apse) 18 35 123 9 105 31,25
Ceratopogonidae (Jiapse) 18 281 53 18 360 413 53 18 255 18 35 193 75,00
Dixidae (1apBe) 9 70 281 26 9 35 211 44 50,00
Ptychopteridae (1apse) 9 53 351 61 9 149 37,50
Tipulidae (1apBe) 44 9 9 9 18 26 37,50
Tabanidae (11apBe) 35 44 12,50
Trichoptera (;1apBe) 9 44 105 132 9 31,25
Limnephilidae (srapse) 88 184 9 61 35 35 9 43,75
Limnephilidae (iyTke) 123 6,25
Beraeidae (ylapse) 9 35 843 211 25,00
Coleoptera (;1apBe) 9 9 18 9 25,00
Coleoptera (ayarH) 9 9 9 9 9 9 9 18 35 56,25
Scirtidae (11apBe) 61 18 9 140 35 878 9 9 237 56,25
Dytiscidae (;1apBe) 9 9 12,50
Hemiptera 18 35 12,50
Osmylidae (;1apBe) 18 6,25
YKYIIHO jeAnHKH 896 12152 2054 184 318 1697 9402 448 5471 292 431 1379 1028 2416 1767 1896 41831
YKYINHO TaKCOHA 4 8 17 3 10 14 18 10 21 11 7 6 9 13 16 14 34
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Bpujennoct lllenon-BuepoBor unaekca nusepsurera (H') ucnutuBanux m3Bopa ce
kpehe y unTepBany ox 0,66 3a 3000eHTOC M3BOpa Ha [loHupy — 2 y aBrycry ao 3,28 3a
3ajenHuily umHBepTeOpara nHa m3Bopa CtrybaH y uCTOj ce3oHM. HajMama yjemHa4eHOCT
TakcoHa 3000eHTOca (£=0,32) 3abusbexeHa je y aBrycry y u3Bopy Ha Ilonupy — 2, a HajBeha
(E=1,36) y u3Bopy 3mMajeBal y MmapTy (ci. 2).

MHTI-1
UBC 3,50 IalI-2
Uyw 300 —/ - yj

BOC, NIk

ce (/7

N \ Idp
| .. i Iu — Hr
T ¢ »x V¢ - MIHT-1 E
MyB-2 /X /MInT-2
uc-— | | uB
ByB BT
A.
Hull-1
UBC _3:30 7 JIII-2
- Hyj
o Wk
—
 MUp
" ueT-2
‘1B
b.
Wull-1 UzBop Ha [lonupy — 1 nu3 H3zBop 3majeBarn ni W3zBop JlaTkoBarg
Unll-2 U3Bop Ha [Tonupy — 2 1B W3Bop Boxnuma HNCr  UzBop Ctybam
Nyj U3Bop y jeumuiuty BT Bpeno Touak BOC  Bpeno O3penos Crybam
NIk HN3Bop [lebesbauko KOpUTO ByB Bpeno y Bpamemuma 148%:3 W3Bop y wuBH
NYp N3Bop ucnon Yennnaukor packpmha — UC N3Bop Ctyban NBC N3Bop Becuher Ctybam
MuT-1  M3Bop Ha Tpemmuky — 1 Hyb-1  U3Bop y bacracuma — 1
WNuT-2  Uszeop Ha Tpemmuky — 2 Wyb-2  UszBop y bacracuma — 2

Cauka 2. lllenon-Busepos nnaexc pasnonukoctu (H') u yjennauenoct (£) 3000eHTOCa HCIUTHBAHUX
n3Bopa y mapty (A) u asrycry (b) 2010. rogune
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Cpenmwa Bpujennoct IlleHoH-BuBepoBor uHAEKCa pPAa3HONIMKOCTHM UM HMHJEKCA
yjenHadeHocTH je Beha 3a 3000eHTOC cakymubeH y mapty (H'=2,24; E=1,01) y oxHocy Ha
asryct (H'=2,16; E=0,92)

[ToBehame rycTHHEe W Opoja TakCOHAa 3000€HTOCA y aBI'YCTY CE€ BE3yje 32 CMambCHE
3alpeMUHE HM3BOPCKUX OHMOTONA YCJhENl CMameHa W3JAIHOCTH H3BOpa, Ma CY jeInHKE
KOHIICHTPHUCAaHEe Ha Mamy jeIUHHILY TOBPIIUHE, KOja je moa BojoM. Ha HaBeneHo ykasyjy u
pe3yiITaTH CE30HCKHUX HCTpaKUBamba 3000€HTOCA APYTUX HM3BOpPA Yy CIMBHOM MOAPYY)Y
Bpbaca, kao mro je uzBop 3anoruu y ciuBy BpbOame (IlaBnoBuh m cap., 2011a) u uzBop
pujeke Kpyne, npuroke Bpbaca (Pavlovié i sar., 2012). Melyrum, npumjenom Mann-Whitney
U Tecrta HUje yTBph)eHA CTaTUCTHYKK 3HAYajHA pa3jivka 3a rycTuHy 3000eHTOCca (p=0,185) u
Opoj takcona (p=0,354), xao uu 3a llleHoH-BuepoB unaekc nusep3urera (p=0,868) u
unjaekc yjeanauenoctu (p=0,145) mo ce3oHama y 0BOM paiy.

Bpujennoct JKakapmaoBor MHIEKCA CIMYHOCTH 3ajeHUIIA 3000€HTOCA MCIUTHBAHUX
u3Bopa ce kpehe ox 0,07 (u3Bop JlatkoBam m m3Bop Ha Tpemmwuky — 2), no 0,57 (u3BOp
3MajeBan U u3Bop Jlebesbauko KopuTo), y MapTy (ci. 3), J0K y aBrycTy HajBehy cIM4HOCT
noKa3yjy 3ajeqHuna 3000eHTroca n3Bopa Boanuna u uzsopa Cryban (S5=0,63), a HajMamy
cimmaHocT (S=0,07) 3000eHTOC M3BOpa rcro YennHnaukor packpmrha u nu3Bopa JlaTtkosair (CiI.
4).

HBC
- Hyw
BOC
HCe
!
- TIyB-2
- HyB-1
: Hec
< ByB 2 |[B0406
BT .§ [20.2-04
UB 0o0-0.2
— 3
{ MHT-2
- HwT-1
Hlp
; HAx
¥ o e A A pintl-2
et e B Ny : i Wy e
T RS S 90 DgRLT S8 AR 8R
E e 2P Ll E =20 22 kb= 00 &
CHC I I ST Egs =ERES
Mapt
Null-1  U3Bop Ha [lonupy — 1 13 3Bop 3majeBary NJI N3Bop JlaTtkoBarg
Unll-2 U3Bop Ha [Tonupy — 2 B 3Bop Boxunna UCw  U3Bop Crybam
Nyj M3Bop y jeumuiury BT Bpeno Touak BOC  Bpeno O3penos Crybam
Nk UzBop [lebespauko KOpUTO ByB Bpeno y Bpamemma Nym N3Bop y B1BU
NYp W3Bop ucnox Yenmuaukor packpmha — MC UzBop Crydan UBC  UzBop Becuhes Crybam
WuT-1 HU3Bop Ha Tpemmuky — 1 WUyb-1  UzBop y bacracuma — 1
WuT-2  U3Bop Ha Tpemmuky — 2 Wyb-2  UszBop y bacracuma — 2

Cauka 3. CiimuHOCT 3000€HTOCA M3BOpa Y MapTy u3paxeHa JKakapaoBUM HHIEKCOM
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Apryer
Wull-1 U3Bop na [Tonupy — 1 B W3Bop Boguuna UCw  UzBop Crybam
Wull-2 Ussop na [lonupy — 2 BT Bpeno Touax BOC  Bpeno O3penor Ctybam
Nyj UzBop y jeumumty uc UzBop Ctyban 148%:3 W3Bop y muBU
Nk UzBop [lebespauko KOpUTO WUyb-1  UzBopybacracuma—1  HBC  U3zBop BecuheB Ctybam
NYp WzBop ucnon Yenmnaukor packpmtha ~ Myb-2  M3Bop y bacracuma — 2
WNuT-2  UszBop Ha Tpemmuky — 2 ni UzBop JlaTkoBarg

Cauka 4. CiuanocT 3000€HTOCa U3BOpa Y aBrYCTY M3paxkeHa JKakapJoBUM HHIEKCOM

Komnapanujom ciaudHocTH 3ajeqHUIla 3000€HTOCA M3BOpa Yy MapTy ca HCTUM
U3BOpHMa y aBrycTy yTBpheHa je HajMama BpujenHocT KakapmoBor unuekca (S;=0,05)
u3melhy 30o00eHToca u3Bopa JlatkoBary u u3Bopa BecuheB Crybam, a Hajeha 0,71 3a
3000eHTOC M3BOpa JlaTKoBaIl y 1BHje ce30He (CII. 5).

Cpenmwa BpujeaHocT XKakapaoBor HHJEKca CIMYHOCTH ce kpehe y unTepBaiy on 0,24
3a 3000€HTOC UCTpPaXKMBAaHUX H3BOpa Yy MapTy M aBrycty, 1o 0,29 3a 3000eHTOC M3BOpa y
OKBHUpY HMCT€ Ce30HE (MCTa BpHjeqHOCT y MapTy U aBrycty 2010. rogune), mro ykasyje Ha
Behy CIMYHOCT 3ajeHUIIa Y OKBHPY ucTe ce3oHe. OBO ce Moxke oOjacHuUTH (eHodazama y
JKUBOTY MHBepTeOpaTa OEHTOCA, a HAPOUMTO MHCEKaTa, Koju yuHe Buiie o1 50% o ykynmHor
Opoja JeTMHKH, YJIaHOBA 3aj€THUIIC 3000€HTOCA, CAKYIIJbEHHX Y 00je Ce30HE.
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Mapr
WuIl-1  Uzsop Ha [Tornpy — 1 u3 W3zBop 3majeBan nJ1 W3Bop JlaTkoBarg
Wull-2  U3Bop na [Tonupy — 2 B W3Bop Bognuna UCw  UzBop Crybam
Nyj U3Bop y jeumumity BT Bpeno Touax BOC  Bpeno O3penos Ctybam
Nk N3Bop Jlebespauko KOPUTO ByB Bpeno y Bpamemima Nyw W3BoOp y B1BH
NYp W3Bop ucnon Yenunaukor packpmha — MC UzBop Cryban UBC  UzBop Becuhes Crybam
MNuT-1  UzBop Ha Tpemmuky — 1 Wyb-1  UzBop y bacracuma — 1
WuT-2  U3Bop Ha Tpemmuky — 2 Wyb-2  UzBop y bacracuma — 2

Cauka 5. CnnuHOCT 3000€HTOCa U3BOpa y MapTy U aBryCTy u3paxkeHa JKakapIoBUM HHIECKCOM

[TpucyctBo napBu uHcekata U3 pena Plecoptera yka3yje Ha BUCOK HMBO KBaJIUTETa
BoJsie ocaMm u3Bopa (MUyj, UuT-2, BT, UC, Nyb-1, B, BOC u BC), jep je y nuTamy TaKCOH
KOjU MpBU HecTaje u3 Tekyhune yciben 3arahema (Woodiwiss, 1964). OncyctBo Plecoptera,
npaheno oncyctBom Ephemeroptera, y Hekum um3Bopuma u Trichoptera, a y3 mosehany
TYCTUHY JIapBU MHcekaTa u3 peaa Diptera (¢pamunmja Chironomidae) u nmpcreHacTHX LpBa U3
kiace Oligochaeta yka3yje Ha cMambeH HUBO KBayiuTeTa u3Bopcke Boje (Markovié, 1998).

3AK/bYYAK

OO6panom y3opaka 3000€HTOCA KOjU Cy CaKkylybeHH u3 19 n3Bopa y Mapty npoHahenu
Cy MpeICTaBHULIM 35 TaKCOHA, IOK Cy aHAJIM30M Y30paKa 3000€HTOCa KOjU Cy CaKyIJbeHH U3
16 u3Bopa y aBrycry npoHal)enu npeacraBHUIM 34 TaKCOHA.

Hajeehu Opoj Takcona 3000eHTOca y o0je ce3oHe je mponalhen y uzBopy CrybaH y
ceny bacracu, a Hajmawu y u3Bopy Jlebesbauko koputo Ha [loHupy.

I'ycTHHA Hacesba 3000€HTOCA M3BOpa ce kpeTana o 141 man/m? y m3sopy 3majesar y
MapTy 10 12152 urg/m? y u3sopy Ha [lonupy — 2 y aBrycTy HCTe TO/IHHE.
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VYrBphena je Beha cpenma BpHujenHOCcT Opoja TaKCOHAa M TYCTHHE 3000€HTOCa Yy
aBrycTy y OJHOCy Ha MapT, ocuM 3a llleHoH-BuBEpoB HHIEKC IUBEp3UTETa U HWHIEKC
yjeTHaYeHOCTH, alli 0€3 CTAaTUCTUYKY 3Ha4ajHe paznuke (p>0,05).

Cpenmwe BpujenHocTH JKakapoBOT MHJEKCA CIMYHOCTH yKa3yjy Ha Behy mehycoOny
CJIIMYHOCT 3000€HTOCA U3BOPA Y OKBUPY HCTE CE30HE.

Wncektu unne Buiie oa 50% on ykymHor O6poja jeIMHKU CaKyIUbeHHX y 00je Ce30He
Ha CBUM M3BOpHUMA.

JlapBe mHcekara u3 ¢amuiuje Chironomidae cy mponaheHe y CBUM HCHHTUBAHUM
U3BOpHUMa y 00je ce30He.

[TpucyctBo Plecoptera y 3000eHTOCY 0caM M3BOpa yKa3yje Ha BUCOK HMBO KBaJIUTETa
IbIXOBE BOJIC.
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