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Caodpircaj: be3 o03upa aa nu cy y NHUTamby BEIITAaYKH aKBACUCTEMH WJIM aKBaCHCTEMH
Kao TPHUpPOJHA CTaHMINTA I10J] aHTPONOTEHHM YTHHAjeM (peke, je3epa-NpHpOoJHa H
BEIITa4yKa, KaHaJH U 0ape), MoTpeOHO je PEIOBHO OJAp)KaBamke OBHX CHCTEMa Kako Ou
3a/Ip>KaNd CBOjy (PYHKIH]Y.

OnpxaBame aKBacHCTEeMa IOJpa3syMeBa KOMIUICKCHY ¥ PEIOBHY NpHMEHY
onpeheHNX TEXHMYKO-TEXHOJIONIKHX IIOCTYIaka KOju omoryhaBajy HENpeKHAHO |
erKacHO (QyHKIMOHNCAKE aKBACHCTEMa, IPpeMa ’erOBUM HaMeHaMa.

VY pany je mpuKazaH KOMIUIEKCaH Iperie]] NpodieMaTHKe TeXHHYKO-TEXHOIOIIKIX
MOCTyMaKka IpUMEHE IUIOBHE MeXaHM3alje y Npolecy yKiamama Bereranuje u3
akBacuctema Casckor jesepa y beorpany. Llub pana je ycMepeH Ha yTBphHBame y3poka
M TIOCNIenIa IPEKOMEPHOT pacTa akBaTHYHUX Ousbaka y CaBCKOM je3epy, MEXaHHUKUX
HauyMHa YKJamamba aKBaTHYHE BEreTalyje, Kao M TEeXHHYKO-TEXHOJOIIKUX MOCTYIaKa
npuMeHe ioBHe kocauunie Alpha Boats FX-6, Ha CaBckoM jesepy.

Ha ocHOBy TeopHjckux HCTpakuBama y 00J1acTH Cy30Mjamba akBaTHUYHUX OnJbaka u
MPaKTUYHO] TPHMEHH CIICIUjau30BaHe IUIoBHEe MexaHm3anuje Alpha Boats FX-6, Ha
CasckoM jesepy y beorpany, Moxe ce 3aKJbY4IHTH:

- MexaHWYKH HauuH Cy30HMjama IPEKOMEPHOT pacTa aKBaTHYHUX OHMJbaka IOKa3ao
ce Kao eKOJIOIIKHU JeTHO 01 HajOOJBHX pelIeHe OBOT MpodiieMa.

- Benuke KoTMUMHE OHIBHOT MaTepijana (IHEBHO M 10 35 m®) KOji ce M3HOCH 13
jesepa W OABO3M Ha JACIOHHjY, OTBapa M IHTame IIPOHAJAcKa pellemha Aajbe yrnoTpebe
HOKOIIeHe OMJbHE Mace.

Kwyune peuu: Cascro jesepo, akeamuune Oumke, Ni0BHA MEXAHU3AYUJA, 00PIAHCABAILE
akeacucmema.

YBOJ

VY HacTojamy /1a NPUIaroAx NPUpPOIHO CTAHUIITE CBOJUM ITOTpebdaMa, YOBEK HEeKaaa
CBECHO pEMETH TPHUPOJHY paBHOTEXKY YyHyTap craHumra. llpupoia cBojuM
MEXaHM3MHMa [OKyIlaBa /i@ IOBPaTH TPHPOAHY paBHOTEXY, MEHyTUM CTalHO
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MPHUCYCTBO aHTPOIIOTCHOT (haKTOpa PEMETH Taj TPOIIEC, a YeCTO 3a TOCIEINITY [10jaBJbyje
Ce W TpeKOMepaH pa3Boj IMOjeAMHHMX >KUBOTHHUX 3ajeanuna. da Ou ce mpupomHa
paBHOTEXA Y HEKOM CTAHHUINTY OJp)Kajia y MPUXBATJFHBOM CTEICHY U MOpE] yTHUIlaja
aHTpornoreHor (axkTopa, MOTPEOHO je KOHTHHYaJTHO HAATIICNAmEe W OApIKaBambe
CTAaHUIITA MepaMa KOje Ce 3aCHHBAjy HA HAYYHUM U HUCKYCTBEHHUM Ca3HAUMA.

WUmajyhu y Bumy wmupuHy ¥ o0MM MpoOJjeMaTHKe OJip)KaBama aKBacHUCTeMa,
TEXHUILTE Yy Pajay j€ YCMEPEHO Ha MeXHUUKO-MEXHOI0UWKe ROCMYNKe npumene niogne
Mexanuzayuje 3a yKiamarme aKeamuuHe gezemayuje u3 aKkeacucmema.

1. KAPAKTEPUCTHUKE AKBACUCTEMA

1.1. Y3ponu u nocjiegune NpeKOMEpPHOT PacTa AKBaATHYHHUX
Ombaka

AxBacucteMu (je3epa-pupoJiHa U BELITauKa, peKe, KaHaiu, 0ape, ...) MPeACTaBIbajy
CIIO)KEHE EKOJIOIIKE CHCTeMe y KojuMa je y Behoj WM Mamoj MepH yckialjeH KHUBOT
pazmmuuTHX oOnmka kuBoTa (puba, wWHCekara, Owmibaka, anry,..) [3], [7].
OyYHKIMOHAIHOCT M YCKJIal)jeHOCT HaBeleHHWX 3aje/HHIA Y BEJIHMKOj MEpU 3aBUCU O]l
yTHUIaja aHTPOIIOTeHOT (hakTopa. Y TUIIAj aHTPOIIOTEHOT (PaKTopa MOXKE OUTH NO3UTHBAH,
KaJia YOBEK Ha OCHOBY HAay4YHHX Ca3Harbha W JyroroAMIIkEer UCKYCTBa yCIieBa Jja IIOHOBO
YCIIOCTaBH HapylleHy NPHPOAHY PaBHOTEXKY yHyTap ekocuctema. Ca Jpyre crpaHe
ycie; HEeMapHOCTH U HeOpHre, Kao M ycie] HeCTPYYHOT Ta3J/loBama aKBaCHCTEMHUMA y
BEJIMKO] MEPH C€ JOIPUHOCH HapyIIaBamwy MpUpoaHe paBuotexe [3], [7].

[Ipn HaBepeHMM yclOBMMa akBaTHYHE OWJBKE y TOKY BEreTallMOHOr IepHOja
OCB3jajy BEJIMKE BOJEHE IIOBpIIMHE, YHME IIpeTe Ja yrpo3e HOpMalaH >XHUBOT
aKBacHCTEMa.

Kaza mocToje ToBOJbHH yCIIOBH BPEMEHOM aKBaTHYHA BereTalnja MoXKe MOTITYHO Ja
obpacte u mpekpuje BojxeHo ornenano (ci. 1). OBaj mpomec oOpactama BOJICHE
TOBPIIMHE aKBAaTWUYHOM BETETAINjOM HasuBa ce 3apauthuearse, [3]. Tom mpuimkom
MOXeE C€ JISCUTH Jla Ha MPUMEP je3epCKH THIl SKOCHUCTeMa Mpenasy y O0apcKu WM y
MOYBapHM TUII ekocucrema. IIporec 3apacramba HEpETKO IpaTH U HelpujaTaH MUPHUC
KOJH MOJKE J1a Tpaje U 10 HEKOJIHMKO MECELH, CAMUM THM Ce€ HapyllaBa €CTETCKH U3IJIeN
TOT je3epa Kao peKpeannoHor LHeHTpa.

Ca. 1. I[Tocneouye 3apacmarea jesepa
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HarommnaBame OpraHCcKUX M HEOPraHCKHX MaTepHja Ha JIHY aKBaTOpHja, OJHOCHO
oborahuBame JHAa OBMM MaTepHjama IpEACTaBJba Ipolec eympoguzayuje, [3], [5].
HaBenenu maTepujaji ce TalIOXH Yy BEIMKHM KOJMYMHAMA W JTOIPHHOCH pa3Buily CBe
neOJber W IIOJHHjET CII0ja MyJha OJHOCHO CTBapamy 3a OMJBKY HajBaKHHjET CBOjCTBA
TUTOJTHOCTH.

2. XUAPOBUOMOHHUTOPUHI'

XupoOMOMOHUTOPHUHT Jlajeé U OJArOBOP HAa KJbYYHO IHTAWmE KOjU Of IKEJbEHHX
KpajlbuX pesynTarta je ocTBapeH. IIpBM Kopak XuIpOOHMOMOHHTOpHHra jecre
KnacuuKaryja 1 pacipoCTPambEeHOCT aKBaTHYHE BereTalyje mpe Hero IITOo ce Mpery3my
6ui10 Koje Mepe cy3oujama [S5]. XuapoOHOMOHUTOPHUHT je 0 MPHUPOAU clienupuyuan 3a
pasnuuuTe YCIOBE, M 3a pasdnuuuMTe akBaropuje. KBanurer Bome M ocTamu 00aMun
JKMBOTA Cy Takole mpeMeT XuApoONOMOHUTOPHUHTA.

2.1. MeTtope cy30Mjama NpeKOMEPHOT PacTa aKBATUYHHUX OM/baKa

[ocroje pa3nuYuTH HAYMHK Cy30Hjarba MPEKOMEPHOT pacTa aKBaTHYHUX OMJbaKa:
METOAa MaHMIyJaluje IapaMeTpuMa CTaHUINTA, OHOJIOIIKE METONe, XEMHUjCKe H
MEXaHHYKe MeToJe.

IIpema cBerckum TtpeHmosuma y CpOuju, ox 1973. roamue, Kox pemOBHOT
olpKaBama aKBacUCTEMa, YBEJCHA j€ MeETO/a XEMHJCKOI TpeTHpama aKBaTHYHE
Beretanyje, [8]:

1. CyBor nHa;

2. bankuHa ¥ KOCHMHA KaHala;

3. BnaxxHor nHa (eMep3He Makpodure);

4. Tpetupame y CTaIHUM yCJIOBHMa BIQXKHOCTHU (CyOMep3He Makpoure).

IIpBe Tpu (asze xemujcke MeTOJIe, M3BOAE CE MEXaHH3AILUjOM ca obalie KaHaja WiH
xugpocuctema. Cy30ujambe MPEeKOMEPHOr pacTa akBaTUYHUX OMJbaka (OAHOCH ce Ha
4eTBpTY (ha3y) ca xepOuImMaMMa 3aXTeBa IPUMEHY criennpruHuX ypehaja 3a Tpetupame
KOjH ce MOCTaBJbajy [5], Ha mIoBHE 00jekTe (ci. 2).

OBu ypehaju kojuma ce W3BOAM MEXaHW30BaHA aIUIMKalMja TEYHHX XepOuunaa
Npe/CTaBibajy MoAn(UKALIK]y KIIacHYHe TpCKaluie ca KopuihemeM pa3HuX JojaTaKa
3a crnenuduyHy NpUMEHY Ha BOJM, Kao IITO Cy XOPWU3OHTallHA KpWia, BEpPTUKAIHA
KpHJIa, U CIIUYHO.

Cn. 2. Yamay ca ypehajem 3a aniuxayujy xepouyuoa Cn. 3. [lpumena aepo-mexnuxe
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[IpoGiem je BuIIe m3pakeH Ha BehnM MOBpIIMHAMA Kao IITO Cy pHOmALU U je3epa,
Kako 300T TpobieMa OKO MpeKanama Mpoias3a, Tako U 300r 3HaTHO Behe moBpmmHe (3a
pa3nuKy o KaHana). AIUIMKAI{ja XeMHjCKUX CpEJCTaBa MOke OMTH yrmoTpebom aepo-
TexHuke (ci. 3).

XeMHjcka MeToZia je MCK/by4YeHa Yy YCJIOBHMa KaJa aKBAaCHCTEM HMMa CIIOPTCKO-
peKpeaTUBHY HaMeHy, M KaJja Cy Yy HEIocpenHOj OJM3MHU W3BOPHIITA BOJE KOja ce
KOpHUCTE 3a BOJOCHa0JeBame, KakaB je Ha mnpuMep akBacuctema CaBckor jesepa
(beorpan).

MexaHH4YKa MeTOJa MOAPa3yMeBa MPUMEHY Pa3HUX CHCIHjATU30BaHUX MAIlIUHA U
MEXaHWYKHX anaTta Wwin ypehaja, kojuma ce akBaTu4He OMIBKE CEKY, YyCUTHABa]y, 4ynajy,
CaKyIlJbajy U TPAHCIOPTYjy BaH akBacuctema. OBa MeToja [6], ce MOKe MPUMEHUTH ca
KOITHEHOM MM IUIOBHOM MEXaHHM3alMjoM ca IpEeIHOCTHMA: BOJCHO OIJIeNlallo ce
TpeHyTHO ociobaha O HEMoXKEeJbHUX aKBaTWYHHX OWJbaKa; CaKylJbaleM OHJbaka H
BHUXOBHX [JI0Ba INPUCYCTBO KHUCEOHHWKa y Boau Hehe OMTH yMameHO; MeXaHH4Ka
METOZa c€ MOXKE BPJIO YCHENIHO NMPUMEHHUTH JIOKAIN30BaHO; PEIyKOBambEeM KOJIHMYHMHE
OnJbHE Mace MEXaHMYKOM METOJIOM y BOJOTOLMMA 1000JBIIaBa CE MIPOTOK BOAE ; OBOM
METOZIOM y aKBaCHCTEM C€ He YHOCE HHKAKBE CTpaHE MaTepHje; Y MHOTHM CIly4ajeBUMa
BHUILETOAUIIBEOM IIPUMEHOM MEXaHHYKE METOZE yMambyje ce pacT akBaTHYHHX OMbaka.
OBa merona [6], *Ma B HEAOCTAaTKe: BEIMKH TPOIIKOBU HabaBKe M OpKaBama ca MaJiM
YYMHIMMa MAalllMHA; NPUMEHAa OBUX MallMHa MOXXe OHMTH OrpaHH4YeHa BEIMYNHOM
aKBacucTeMa, JyOMHOM WM OpOjHHM mpenpekama (cTabia, JOKOBH, MOCTOBH, ...);
VKIalkameM OMjbaka KOje Cy CKJIOHE IPEKOMEPHOM pacTy W OWibaka 4YHja je
pacnpocTpambeHOCT yMepeHa (MoeJbHa) CTBapa Ce MPOCTOp Ja NpBE Yrpose JajbH
OICTaHaK OWJbaKa Ca yMEPEHO PAa3BHjCHOM IOMYJIALMjOM; M HEKE PH30MHE aKBAaTHYHE
OuJbKe yCHTH-aBambeM IIOMOhy MalllHe, BOJIOM MOTY JIOCIIETH y HEYTPOXKEHO MOJIpydje 1
TaKo ce Pa3MHOKaBaTH

3. TEXHUYKO-TEXHOJIOIIKH INOCTYIIIIU NIPUMEHE
IIVIOBHE MEXAHU3AIIUJE

Y okBHpY MeXaHHUYKE METO/Ie TIOCTOj! BHUILIE HAYMHA Cy30Hjama MPEeKOMEpHOT pacTa
aKBaTHYHE BEreTallyje MPUMEHOM [UIOBHE MEXaHHU3allHje.

3.1. Porop 3a Bal)eme akBaTH4YHe Bereranmje

OsakaB HaumH je xopunrhen m3mely I u II Ceerckor pata. [Ipunmun pama ce
cacTojao y ToMe IITO je Opoia (peMOopKep) ByKao paJHH OpPTraH - pOTOp, MOCTaB/bCH
Ha CIUTaB Ha KOjU ce HaMOTaBajy akBaTHuHe Ousbke. Ha craBy je mocTojao u Mamu
MPOCTOp 3a JIeTIOHOBamke OusbHe Mace. buibHa Maca ce HAKOH IMpHCTajamba CIUIaBa y3
obay py4HO M3HOCWiIa Ha obamy. PoTop ce Morao mojemaBaTH Ha >KeJbeHY TyOHUHY
pana.

3.2. KynaTuBanuja 1Ha akBacucremMa

[IpeacraBiba  MOJABOAHO  KYJNTHBHPAmE-OJICEAbe  aKBaTHYHE  BEreTaluje
poTanvoHuM ajatuMa. MamimHa ce KOpHCTH 3a TyOrHe je3epa WiH peka, ox 1.5 o 4 m.
PamHu opranu cy HOXXEBH CaBHjeHH IIOJ IPaBUM YIVIOM, (UKCHPAaHH 33 POTALMOHH
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Oy0am, (cn. 4). 3aBucHO ox AyOWHE paga MOCTOjH PA3IMYUT Kpajibu edekar, rae ca
Beliom myOMHOM pasa TOCTOjM WHTEH3MBHHjE JCJCTBO PAJHMX OpraHa Ha aKBaTHYHE
OmbKe.

Cn. 4. Mawuna 3a kynmueuparee ona akéacucmema  Cn. 5. Hzeneo kynmusupanoe oua jesepa

Henocrarak oBakBe KOHCTpyKIOHje MamuHe (ci. 4), je mMTO TOKOM paja MallnHe
JoJIa3y 10 MOAW3ama Tajuora ca JHa W 3amyhema Boze, IITO MMa HeraTHBaH yTHLAj Ha
¢uopy u dayHy akBacuctema, U Ipyre MOCIIEIHLIE.

3.3. Ilpocename cja0ja akBaTHYHUX OU/baka (popMHUPAHOT
Ha NMOBPIIMHH BOJe

OBaxBH TUIOBH MaliHa (cJ1. 6), MPeCcTaBsbajy UACATHO PEUICHHE 32 aKBACHCTEME Y
KOjHUMa je JOUUIO O MOTIYHOT WM AENUMHYHOT 3apacTama BOJEHOTr orienana. OBako
(opmupaH ci10j 4YecTo MOKe OMTH BelMKe YBpCTOhie Tako ja ra je Hemoryhe yKJIOHUTH
IUIOBHUM Kocauunama, [4], [6]. Tlocroje pasziauyMta KOHCTPYKIHMOHA pEIICHka OBUX
MaIllHa, OAHOCHO paJHUX opraHa. PajgHu opran moxe OuTH y OOJIMKY [Ba 3BE3qacTa
HOXa-ceKaya BEJIMKOT NMpEeYHHKa Ha TpelnmeM aeny MamuHe (ci. 6). OOpTameM OKO
CBOj€ OCE U UHTCH3MBHUM JICJIOBAbEM OBH CEKa4H IPOCELajy TyCT CI0j.

VY gpenoBuMa ca MajoM JyOMHOM BOJE, IZie Cy YITIABHOM 3acTYIUbEHE eMep3He
XuApoduUTE y T'YCTOM CIOjy, OBa MAIMHA 3a PA3NUKy OJ IUIOBHHX KocauWia 0Oe3
TelKoha yCUTHaBa akBaTHYHE OHMJBKE, a IOPE TOra CeYrBa MPOJUPY H Y TAJIOT YHME Ce
YHUIITaBa U KOPEH OBHX OMJbaKa.

Cn. 6. Paonu opean y 061uKy 08a 36e30acma HOHCA-CEKAUd 6EIUKO2 NPEUHUKA
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MammHe Koje uMajy pagHu opraH y o0nuky OyOma, rae cy 3rI00HO Be3aHa pajHa
TeNa- HOXKEBHU y 001MKy cioBa "V" , ciIy’ku 3a ceuerme Onsbaka Bemuke ryctute (ci. 7).

:‘;—-"-‘ﬁ:'--._ '_J_-.-;.. 7 =
Cn. 7. Paonu opean 'y ob6auxy 6y6rea ca 3210610 gezanum nHodiceguma y oonuxy ciosa "V" [18]

[Ipobnem pana Kox OBHMX THIIOBA MAIMHA je MITO YCHUTH-CHU JICJIOBH OBHX OMJbaKa
0CTajy HE MOKYIJBEHH, TAKO J]a C€ HAaKHAJHO MOpajy YKJIOHHUTH HEKHM ofrosapajyhum
HOCTYIIKOM.

3.4. Komeme ca IJIOBHUM KOCAYHIIaMa

Komeme OmspHOr MaTepujasia akBacMCTeMa ca KocaduilamMa Kojeé Ce Hajlaze Ha
TUIOBHUM 00jeKTHMa je Bpiio edukacHa Mepa (mope OMOJIOIIKE) KOja ce KOPUCTH Kao
peree mpobiieMa MPEeKOMEpHE PacIpOCTPal-EHOCTH aKBaTUUHHX Omibaka. CaBpeMeHH
Ha4yMH pelllaBama OBOI IpoOiIeMa W3BOAM ce MOMONy IUIOBHHX KOcauyHla. 3a MOYeTaK
Kollema ce oapeheH je mepuol Kaja IPOCeYHa JHEBHA TEMIIpaTypa BOAE JIOCTUTHE
20 °C, [4]. OBa TemriiepaTypa O ce MOrja O4eKHBaTH cBake roauHe nocie 20. maja Ha
HamuM rpocropuMa. 1lITo ce Thue 3aBplieTka Ce30HE KOULICHa, TO je IepHoJ Kajaa
TeMmIepaTypa MmoHoBo omaaHe Ha 15 °C, 1mTO je mojaBa KapakTepUCTHYHA 32 Mecell
cenreMoap.

Cn. 8. [lpunyun paoa nnosue kKocauuye

[Ipouec komema MCIO] MOBPIIMHE BOJE CE CACTOjU W3: OJICELamha, CaKyIubama U
H3HOLIeKa Ha obary OuipHe Mace. MakcnmanHa gyOMHA 10 KOje Ce MOXKE H3BOAWUTH
KOIIIEEH¢ OBOM MEXAaHU3aIMjOM je 10 2 m.

Bemuku 6poj crpyumaka [3], [4], [5], [7], jeAMHCTBEH je y OICHH Ja KOUICEHE U
CaKyIUbambe aKBATHYHNX OMJbaKa MPEACTaBIba jEJHO O/ HajOOJbUX EKOJIOMIKHUX pelIeha.
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4. CABCKO JE3EPO - Y3POII1 U1 TIOCJIEANIE NPEKOMEPHOI'
PACTA AKBATUYHE BET'ETALIUJE

Jezepo Anma Uurannmja wa peum CaBu kon beorpama (mnm CaBcko je3epo)
MPEeJCTaB/ba BEIITAUKy akymynaiujy Gopmupany 1966. ronuHe nperpahuBameM KOpUTa
peke Case usmel)y octpBa Ana Lurannumja u necue obane Case. CaBcko jesepo (ci. 11),
uma ayxxuny on 4.2 km, npoceune mupune 200 m u npoceyne ayoune 4 10 6 m (uma
MecTa U ca ay6uHoM ox 12 m). 3anpemuna Bozie y jesepy je oko 4-10” m’. Cascko jesepo
je dopmupano 3a morpede BomoCcHAOICBamka, CIOPTOBA HA BOAM, PEKpeannjy U OIMOop,
IIa je Ha OBaj HAYMH CTBOPEH BOJICHU 0a3eH ca CBUM KapaKTEepUCTHKama jeJJHOT OapcKor
ouotomna. OBaj CUCTEM CE OJUIMKYje MPHCYCTBOM HCKJbYUHBO JHTOpaIHE (00OaHE) 30HE
(rema mpodyHmaxHe-1yOOKe 30HE) KOja je TUINTKA, MPOCBETIheHA U TpodoreHa (borata
XpaHJbUBUM MaTepHjama), [3].

Y 0BaKoO IIUTKOM aKBaTOPHjyMy HMa JOBOJFHO CYHYEBE CBETJIIOCTH M TOIUIOTE, a
003upoM Ha reorpad)CKu IONI0XKaj jesepa (jyKHH y jyroucrounoj EBpomm) m ocoOune
KJIMMe(TOIUIa KOHTHHEHTAJTHO-CyOCpeio3eMHa ca JIyrMM BETeTallMOHUM IEPUOJIOM M
BHUCOKOM MPOCEYHOM TEMIEPAaTypoM TOKOM TOJMHE), 3aCTyIUbEH j€ Ayradak OaH y
j€3epCKOj BOJIM, OJHOCHO BeOMa AYT BETETAIMOHU Mepuof, [3]. YmpaBo oBa OKOIHOCT
3ajelH0 ca BHCOKOM TEMIIEpaTypoM M HW3BaHPEIHOM BHTATHOIINY M arpecuBHoIIhy
aKBaTHYHUX OnJpaka omoryhyje ma ce Onomaca, mpe cBera akBaTHYHHX OMJbaka, CTBapa
TOKOM I'O/INHE BEOMa JIyTro, Kako y TOKY JlaHa TaKo M y TOKY BEreTallMoHOT IIepro/a.

4.1. PacipocTpameHOCT aKBAaTHYHHNX Olibaka y CaBcKoM jezepy

VY Casckom jesepy [5], [7], Hauenno cy moryhe mojaBe cyOMepsHe, (oTaHTHE U
eMep3He BpCTe aKBaTHYHUX OMibaka-MakpopuTa Koje oOpasyjy oxromapajyhe Tumose
BereTaloHnx 30Ha. Ha ocHOBY mctpakuBama [3], [5], mobpo je pasBujeHa camo 30Ha
cyOmep3Hnx Omipaka. OcTaje aBe 30HE Cy cimabo pas3BHjeHE M Haja3e ce caMmo Ha
MeCTHMa KoOja HHCY IIOJ IUPEKTHHM aHTpONoreHuM yrtunajeM. CyOMmep3He Bpcre
aKBaTHYHUX OMIbaKa Koje Cy 3acTymbeHe y CaBCKOM je3epy OHOCHO KOje JOMHHHUPAjy
y Tmorieay OpojHOCTH OJHOCHO TOKpoBHOCTH cy: Ceratophyllum — demersum,
Myriophyllum spicatum, M. verticillatum, Potamogeton fluitans u P. crispus. [3], [5], [7]

4.2. Haunnu cy30ujama akBaTHYHUX On/baka Ha CaBCKOM jezepy

Pa3zBoj MakpoduTcke Bereraiyje yrpo3Ho je CIOPTCKO-PEKpeaTHBHY (QYHKIHja
Cagckor jesepa. Y mpBoM peny Owia je yrpoxkeHa (GpyHKIHja miaxe Ha je3epy. Panujux
roguaa Oopba mpoTHB eyTpodm3anyje u 3apamhnBama CaBCKOT je3epa CBOAWMIA ce Ha
MEXaHMYKy METOAy Kollema. Ypehaj 3a komeme (ci. 9) Halna3uo ce Ha MPEAmbeM Jeiy
qamia.

Ha oBaj Haunn axBaTH4yHE OMJBKE Cy caMO KOIIECHE JIOK jé CaKyIUbame MOKOIICHEe
OnsbHE Mace M3BOh)EHO pYyYHHM ITyTeM. Belnku HenocraTak, OBOI Ha4nMHa, OHO je y ToMe
mro Beha KoJIM4YMHA TOKOoLIeHe OMJbHE Mace HHje MOTJIa OMTH CaKyIJbeHa, a CAaMHM THM
je mpencraBibalia OMACHOCT pa3MHOXKaBamba OMJbaKa, Ca YIrpOXKaBamkeM U IPYTHX JIeJoBa
jesepa.
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!

Cn. 9. Vpehaj 3a xowerve: 0bauk croea "T" nenocpedno na yamyy, u Ha XUOPAYIUYHO] pyyu

4.3. IToTpeda 3a NJIOBHOM Kocauyunom Ha CaBCcKOM jesepy

Ha ocHOBY Iyrorouimer HCTPaKUBAYKOT Pajia, Y MHOTOOPOJHIM MPOjeKTHMAa, Kao
Y TMO3HaBaWy MPHIHKA M NpodiieMa OKO KBaJMTeTa Boje U (pyHKIHOHHCamba CaBcKor
jesepa, uctpaxuBama [3], [7], [5], cy moTBpamia, Aa je MeXaHHYKa METOoa Cy30Hjama
aKBaTHYHE BEreTallrje, MPUMEHOM IUIOBHE KOCAYHIIE, OMIPaBaHa.

4.4. TexHUYKO-TeXHOJONIKH MOCTYIIY IPUMeHe IUIOBHE KOCAYHUILIe
Ha CaBCKoOM je3epy

Tab. 2. Texnuuxe kapaxmepucmuke niosHe xocauuye Alpha Boats mooen FX-6

I'oguHa nmponsBoame 2002.
Texwuna (neontepehene) miosHe kocaunne (kg) 3992
Jumensuje (qykuHa X MHPHHA X BUCHHA) (M) 11.43x2.60x 2.34
Tun koHTposHE MIaTdopme OTBOpEHa
MaxkcumanHa 1yOuHa KomIema (m) 1.83
IupuHa komema (m) 1.83
Kamanurer cxmagumaor npoctopa (kg) 2040
3anpeMnHa CKJIaJUIIHOT IpocTopa (m’) 8.5
I'a3 HeonrTepeheHe mIOBHE KocaywmIle (cm) 46
I'a3 onrepehene mioBHe Kocauuiie (cm) 31
3anpeMuna pesepBoapa 3a ropuso (1) 75
IMponyn3uja JIBa TOYKA Ca JIOMATHIIaMa
IToroH npomyi3opa JIBa XMJPOMOTOpA Ca HE3aBUCHOM KOHTPOJIOM
JumeHsuje npormyizopa HmpHHa (cm) 86
MTOJYTIPEYHHUK (cm) 127
[Noroncka jexuanmIa Detz - FZL-1011 gusen MoTop

IMporec KolIemha akBaTHYHE BETETalMje Ce y TOKY TOJIMHE, MOHABbA 2 0 3 MyTa.
[IpBu myT ce obaBsba, Mpe MOYETKa Ce30HE Kymnama (Maj), a ApYTH MyT (jyiu, aBrycT) Ha
MeCTHMa TJIe Ce 3a TO jaBjba motpeba. Tpehe Kolnewme je Ha Kpajy Ce30HE, Kaaa Cy
TOBOJEHU BPEMCHCKH YCIOBH (0KT0Oap) O0aBEe3HO KONICHKHE je Mpel IBETame U
(dopmupame cemeHa akBaTWYHUX Ombaka. Kajga mocroje motpede, ce30Ha KoIlewa
TIOYUILC U PaHH]C.

YrinaBHOM ce Koce AeT0OBH mopen came obane y mupunu 15 1o 20 m, 10k ce y ey
KOjHU je 3a0pameH 3a Kylame aKBaTUYHE OMJBKE KOCE Ca 3aXBAaTOM MAamber Jieia OWJbKE
UCIIOJT IOBPIIMHE BOJE U3 €CTETCKUX pasiora. [Ipoiiec Koliema je opraHu30BaH Tako Ja
KaJa Ce HAMyHH CKJIQJWIIHU MPOCTOpP, IUIOBHA KOCAUYHWIlA OJUIa3d 10 MeCTa HUCTOBapa
OousbHe Mace Ha oOanu. busbHa Maca ce yToBapa y KaMHOH NOMONY XHJpayliu4He pyKe
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ca rpabmnuioM U oxso3u Ha nenoHujy. Ilomamu 3a 2004. roguny [7], mokasyjy na ce
KkouremeM (1. 10) y TOKy jyHa-jyna, JHEBHO H3HOCHIO OKO 35 M’ GHOMace aKBAaTHYHHX
6uspaka u3 CaBckor jesepa (ci. 11), JIOK je y aBrycTy To H3HOCHIIO 0Ko 10 m’.

Cn. 10. IInosua Kocatmua
Alpha Boats FX-6

IMoganu (tab. 3) npukasyjy KoJIu4MHY OWJbHE Mace Koja ce MOKOCH M HM3Hece Ha
obamy y Toky mer paguux mukiayca (I-V). Ycmen HepaBHOMEpHE TyCTHHE OJHOCHO
pacnpocTpamkeHOCTH aKBaTUYHE BEreTaldje W HENpaBHJIHHX MNPOXOJa MallKHe,
MOBpIIIMHA Ca Koje je OW/bHA Maca IOKOICHa, je oapelheHa perepuma KOju Cy ce
HaJIa3WIM Ha 00anu jesepa.

IMomarwu (Tad. 3) cy npuKyIbeHH 3a ucTpakuBama 2004. ronuHe y jyHy meceny [2],
a ofHOce ce Ha Komeme aena CaBCKOr jesepa y KoMe je 3a0pameHO Kylame, ca
NpuXxBaToM OMJBHE Mace Ha Jieny ofaye Ha MecTy Ilie MOuYHumbe IUlaxa (ca crpaHe Aze
Hurananmje).

Tab. 3. Ilpeened mpajara ocHoHUX onepayuja npoyeca Kouera [2]

Pagnu nukityc 1 11 111 v \Y
Hona3zak Ha MecTo paza (min.) 3.10 5.30 6.21 5.56 5.45
Pagau tiporiec (min.) 15.39 17.41 18.52 21.16 16.43
Opmmazak 10 MecTa Ipaxkibema (min.) 7.31 7.56 8.19 7.21 7.34
Bpeme nocrasmama y nosuujy 3a 0.39 0.45 0.51 0.36 0.40
pakmbene (min.)
Hernocpeamo peme npaxisersa 0.16 0.19 0.17 0.19 0.20
CKJIQIMIITHOT TpocTopa (min.)
Vkynuo Bpeme P.I1. (min.) 27.15 32.11 34.40 35.28 31.02
Konmumna noxomene GuibHe Mace (m°) 6.3 6.6 6.9 7.5 6.5

Ha ocnoBy mopnaraka [2], u (Ta0. 3), ©3MepeHO BpeMe paJHOT NUKIyca KOUIeHha, y
OBOM CIIy4ajy IIPOCEYHO MMa BpegHOCT oX 17,58 MuHyTa, y 3aBHCHOCTH O T'yCTHHE
aKBaTH4HE Bereranuje. Ycien onrtepeheHOCTH IUIOBHE KOCAyHIle TEPETOM MPOCEYHO
BpeMe O/IacKa 0 MecTa mpaxmema je 7,50 mMuHyTa M 3HaTHO je Behe (46,71%) oxn
BpeMeHa IOTpeOHOT 3a Jojla3aKk 10 MecTa paja, Koje IMpocedyHo M3HocH 5,13 muHyTa.
MebhyTtum, Tpeba HarmacuTH Ja je y OBOM CIlly4ajy, MECTO KOIICHha M MECTO IpUXBaTa
OuspHE Mace, UMajy, peNlaTUBHO Maily yJnajbeHOCT. [IpoceyHo yKymHO BpeMe paja Ho
pamHOM HUKIycy MarimHe je O0umio 29,99 munyra. IlpocednHa KoJMYMHA TMOKOIICHE
OUIbHE Mace 3a YKYITHO BPEME IO PajgHOM LHKIYCy je 6,76 m’. YuuHaK 10 pagHOM aHy
je Bapupao o 33,80 m® 10 54,04 m® y 3aBHCHOCTH O/ I'yCTHHE aKBATHYHHX OHIbaKa.
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5. 3AK/bYYAK

Ha ocHOBY ucTpakuBama y 00JacTH pacta U cy30Hjamba akBaTHYHUX OHJbaka U
NpaKkTHYHO] TPUMEHM CIelHujaiu3oBaHe IuioBHe Kocauuiie Alpha Boats FX-6, Ha
CaBckoM jesepy, MOXKe Ce 3aKJbYIUTH:

- HekoHTposincaH pacT u NMpeKOMEpHa PaclpoCTPameHOCT aKBaTHYHUX OMIbaka y
AKBaCHCTEMY MOTY 030MJBHO J1a yrpo3e HeKe 0J1 OCHOBHHX HaMeHa akBacucTema (CIopT,
peKpeartyja, HaBOIHABAHE, OIBOAHABALE, IUIOBHI0A).

- Hamena CaBckor jesepa, je CHOPTCKO-peKpeaTHBHa M BOJOCHAOJeBame, Ma je
MexaHWYKH HauuH (TwioBHa Kocaumma Alpha Boats FX-6), cy36mjama mpexomepHOT
pacra akBaTHYHUX OWMJbaKa, jeTHO O/ EKOJIOIIKH 3a/10B0JbaBajyhnx pemema.

- Henocratak HaumHa Ha KOju ce 00aBJba MpoIec Kouiema Ha CaBCKOM je3epy jecte
TO IITO HE MOCTOje MPEIM3HU MOAALM O YKYIHO] NMPOAYKIMjU aKBaTHYHHUX OWJbaka W
IBPUXOBO] PaclpoCTPameHOCTH y jesepy. CaMHM THM JOBOAW C€ y THTAmkE KBAIUTET
KOIIeHa, a MOCTOjU M ONAacHOCT Off HapyllaBama EKOJIOIIKE paBHOTEXe HiMely
JKUBOTHUX 3aj€THUIIA.

- Manu 06uM uckopunrhieHoCcTH WIoBHE kKocauuiie Ha CaBCKOM je3epy (MPHOIHKHO
250 h rogumimbe), Tpeda nosehatu ynorpeboM Ha IpyruM JIoKalnjama.

- Haunn capamme Mmanunymanuje ca OmsbHOM MacoM u3 CaBckor jesepa, riae
IOCTOjU CcaMO HCTOBap Ha ofaly, a 3aTUM YTOBap y TpaHCIOPTHA CPEACTBa ca
NPUPYYHOM MEXaHHU3alnjoM, Tpeba 3aMEHUTH aJJeKBaTHHJUM MOCTYIIKOM, TIOTOTOBY aKO
6mpHa Maca Oy/ie HaMemeHa MPoIlecy Mpepaje WK I0paje

- Benmke KonuuHHe GH/BHOT MaTepHjana (HEBHO M 10 35 m’) KOjU ce M3HOCH U3
jesepa ¥ OBO3W Ha JICTIOHH]jY, YKa3yjy Aa Tpeba mpoHahn ameKkBaTHO pelielke KOjuM ce
OuJpHA Maca MOXe YIIOTPEOUTH y IpyTre CBpXe, (IPOU3BO/Iba KOMIIOCTA U CIIMYHO).
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THE TECHNICAL AND TECHNOLOGIC ACTIONS FOR THE APPLYMENT
OF THE NAUTICAL MECHANIZTION FOR WATER SYSTEM
MAINTENANCE OF THE SAVSKO JEZERO LAKE IN BELGRADE

Micéo V. Oljaca, Dragan Ignjatovic., SneZana Oljaca,
Dragisa Raicevi¢, Kosta Gligorevic¢
Faculty of Agriculture - Belgrade, Zemun
www.agrifaculty.bg.ac.yu

Abstract: Whether a water system is artificially created, or a water system is a natural
habitat created by man’s influence (rivers, lakes — both artificial and natural, channels
and ponds), a constant maintenance of these systems is required, in order for them to
fulfill their function.

Maintenance of a water system implies a complex and regular appliance of certain
technical and technologic actions which enable a constant and efficient functioning of
the water system, according to its functionality.

The work shows a complex overview of the problems during technical and
technologic actions of the nautical mechanization during the process of vegetation
removal from the Savsko Jezero Lake’s water system. The objective of the work is
aimed at determining the causes and consequences of the excessive growth of the aquatic
plants in the Savsko Jezero Lake, mechanical ways of vegetation removal, as well as
technical and technologic actions of the applyment of an Alpha Boats FX-6 nautical
mower at the Savsko Jezero Lake.

Based on theoretic researches in the field of aquatic plant repression and a practical
appliance of the specialized nautical mechanization Alpha Boats FX-6 at the Savsko
Jezero Lake in Belgrade, it could be concluded that:

- Mechanical ways of repression of the excessive aquatic plant growth has proved to
be one of the ecologically best solutions for the problem,

- Large quantities of the plant material (up to 35 m® daily) which is extracted from
the lake and driven to a dump site, generates a question for the further use of the mowed
plant mass.

Key words: Savsko Jezero Lake, aquatic plants, nautical mechanization, water system
maintenance.
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