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1. A +,'52%,2/i*,$ 7TE5% 5e6=7(5h/(7¢(,
1.1.$ KLGURELROYJLD WiUJ\D

$ Yt]JMGW D I|/OGUDM]L EXURN HWHDNDVKHGY
OyJLD IRJODONRILN $ KLGD®RXYPLO\RV FLRD W
ROYDGiI{VDNpQW D]RQRVtWKBIW M XN D KE&LBWR LK
KH] NJ|W G pO OpQ\HN Y DODP§ QW] BXOUHNVRYY] HEHO
pO OpQ\HN SRSXOiIFLYLQDN WplUEFHO R Q\® [EW O
6]JRURV NDSFVRODWEDQL]®IQENMWLNNREYRUY PO
iOODSRWXN V]IHULQW | HGIRA]} QY KOOI MXAL DHNAAD t @
minto, J VyW W DrUAWD/OFDYE5E-0p0 NHYHVHEE VyWw
A ApGHVY.ISJHNGHVYL]JHNHW LV WRY iE BN BWRHBR YW
IRO\VIVRNUD $ I|OGL pOHWN|]HtJHW] ICNDLNpW WN K B!
ODMGRQViJDL PHJVRNV]RURDP/@® D ]RN MQEUJWHOI
V]tQ&VpJpYHO D KLGURELROWPRW \WNGREHY LWLHI
$ KLGURELROYJLD UpV]WHU*OHWR Y QHINiPBJQ+Dy
HONpPS]JHOpPVHN V]-OHOMWOHN $] ELDO@PLQW 'pY

WiuUVvVDL iOWDO MDYDVROW IHORV]WIiVW LVF
+,'52/1T* % % , 2/ 1T*,%
HIDROBIOTLTI * %
IFHDQRC /LPQRO' 5HROyYyJ 6]WLJR: .ULROyJ
SRWDPR( IHOV]tC MpJ IRUP|

vizektana) HO IRUGXO

v 4 ¥ U

IFHDQREL /LPQRELF 5HRELRO 6]J]WLJRE . .ULRELRGC
WHQJHUI WHQJHU D] iUDPOYy D IHOV] D V]ILOIUG
Q\HN pV  Q\HN pV pO OpQ\HL YL]JHN pO iOODSRW-~
VILVIWp! VILV]Wp |[NRVILVIW| QHN pV | . OpQ\HLQH!

tana) tana) tana) WpPiLQDI V]LV]WpPI
tana)

iIElBDKLGURELROYJLD UpVIWHU-OHWHL
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1.2.$ KLGUREWR@GRIPI\RY pV WiUVDGDOPL V]HL

$ Yt]JUDM]L DGRWWViJRN D] HPEHUL WHOHS-:
IHMO GpVpEHQ LV G|IQW MHOHQW VpJ&HN YROW
INROyJLDL iOODSRWIQDN IHQQWDUWIiIVD N|]|V p
WivUD DONDOPDV pGHVYt] PHQQ\LVpJH NRUOIWI
WHUPpPpVJ]HWN|]HOL MHOOHJpQHN PHJzV]pVYK pV D
JDJ]GIiONRGiIV NRUXQN QDA+BYKOOY@®O 1®HADE@KDW
LVPHUWpPN D YLIHV pO KHO\HNHW PHJIJWDQXOWi
KHW VpJHNHW $ PiUD OHW&QW FVLNiV] UiNiV]
EHKDWyYy ELROyJLDL |[NROyJLDL pV BWRHOYKDDL L
ebbenazL,G EHQ PLQGHM RQHWHQWPBN tJ\ $ IRO\DPL |
WHN WHUPpNHQ\ WDODMDL OHKHW Yp WHWWpN
Q\HUVDQ\DJRW DGWDN D Yt] N|JHOVpJH pOHOH
UHQGV]JHUHN NLYIiOy tYy pV KDydlaki YHH@H S\ | \H |
seink gyakran aY t] IRO\pWRIDOYYL]HN N|[]JHOpEHQ OpWH)
VHEE N|]JOHNHGpVL ~-WYRQDODN VRNV]JRU D IRO
YRQDODN NLpStWpVH HO WW D .iUSIWRN KHJ\HI
MRNNi iFVROYD D 7LV]iQ V]JiIOOtWRWWIiN OLYHO
VpJ& PHGHUV]IDNDV]RNUD YROW V]eNVpJ D VHNp
]iVL PXQNIiODWRNDW YpJH]WHN $ Y|OJ\V]&N+*OH\
WHWWHN D SDWDNRN YL]pW YSiRuraidlozED Q J\ &
YiB012).EzLUIQ\~ VIDNWXGiV QpON+<O QHP OpWH]HYV
WpQ DONDOPD]RWW IRNJD]GIiONRGiV VHP DPHO
KHW Yp WHWWH D PH] JD]GDViJL WHU<OHWHN Yt
QpON+*O QHP OpWHVOWafN Dr R  GDQ MY ¥ HiNHIW P 19 HR\
tott gabona-pV 1& U p GK.BDYOIPIHO pV D Yt]L pO OpQ\HNNH
N X W Dnapj&ifkban isLJHQ V]pS pV pUGHNHY HUHGPpQ\

Korunk KLGURELROyYyJXV QHP]JHGpNpQHN WDJMD
WXGRPIQ\UD Qp]YH ~M YDJ\ HJ\ UpJLY YLV]RQ\(
YpQpV iOODWIDMW tUWDN OH $] LO\HQ-NXWDWi
JU|JV YL]pEHQ IHO O(Batb\s HhiatchsWagyra iD@QINiQL HO
| R U G MOolophtus balcanicusv ] ~Q\RJIDM PHJLVPHHEpVPW .|
OoDQ .ROFViU HW DO 2 '"$QWDHWW ®O
AUSIWDOMD HVHWPpPEHQ LV V]iPtWKDWXQN RO\D

FODORI679EK87$71.9=3217
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HO IRUGXOiViuUD PLQWW \D|PLIS®MWHIQRDMNWAXK EDQ D I
P~OWEDQ IHOOHOW [Epythkohtina &ndempi)M Y. IV®IN W | L
LV .ROR]JVYiUL+'pYDL
$ WHUPpV]HWHYV pV HPEHUL KDWIiVRN IRO
OiJD IRO\DPDWRVDQ IRUPIOYyGLN $ IRO\yN V]C
P&WIiUJ\DN pStWpVH NDSFViIQ D JD]GDViJL KD\
V~O\RVDEEDN D N|JUQ\HIHWYpGHOPL V]JHPSRQ\
VtWpVH (J\ DGRWW pO KHO\UH NRUIEEDWDQHF
OIEDQ QHP JINNAMQHWYWYWPRHWHUVHQ\NpSHYV IDN
QDN DNiU WHOMHVHQ HO LV W&QKHWQHN $ I
WRYIEEL YIOWR]JiVRNDW LQGtWKDW HO OR]Vil
NHW PXWDWy IDMRKiWW W WHEUHNQH &\ D\WAERHN K D O
StWpWBN iSO DPXU EXVD pV EXIIDOR IDMRN
D KDMyN SRW\DXWDVDLNpQW LV pUNH]JWHN L
O|QE|]] NDJ\OyIDMRN HVHWOHJ DNYDULVWIN
WV N p Wé&pjakkbanregRQiOLV VILQW& SURE®®PiIW R
GHQFpEHQ @EabifastadgudleNiusculus)D NtQDL J\DSMDVF
(Eriocheir sinensis) D F L I(Bdaxahidd limosus) D Y|U|V PRFViU
(Procambarus clarki) D] DXV]WUIO YCheakRadrigarind) i N
tus) D PiUY i(®rochmbarus virginalis) D PH[LNyL W|USH IR
(Cambarellus patzcuarensjisp FV H U H V] Q(Neochbidun&) gedtiou-
lata) D] D P XRérgeoius gleni)a W D U NErot&émEhinus marmora-
tus) a IR O\ D P (Nedgdbius fluviatilis)a Kessler-J p @eogobius kess-
ler) D W | U S(ArHeutug MebBulosusq naphal(Lepomis gibbosusia
U D ] E (Pddddorasbora parva)W p U Ky (BeWancienkd/ezhnovetz
2008; Reshetnikov 2013; Weiperth et al. 2013; Kvatal. 2016; Guti 2017;
6HSU V HW DO 6HPHQLXW BI@&/ DO THUI
$ NLWHUMHGW IRO\yV]DEIO\R]JiVRN pV OH
NpQW OHW&QW pO KHO\L JD]GDJViIJRW NRUIEE
iIOOtWKDWMBKNOFYVWBUPPpV]HWL pUWpPNHLQN F
WRVViJ~ VJHUHSH YDQ D WHUPpV]HWHW pUW
NpS]pVpQHN

II. RE.T& =FERENCK E53E7$/-BIAGYARF ,6.2/%



2. VE=.e6=/(7(,1.
21.% )|]OG Yt]NpV]OHWH

$ )|OG Yt]NpV]JOHWpPQHN PHQQ\LVpJL EHFVOp!
WDO LV W D.Gi ONORY K DYW] X @MhayssW W D U Wil P ~
QHN MHOHQW V W|EEVpJH D] YFHIQL PHGHQFpNI
zat). A05g/lQpO NHYHVHEE VyW WNIpWWDHOWORYBH \p G H
MpJ IRUPIMIEDQ WDOiOKDWyY *OHLFN EOWI
EROVJYQN IHOV]tQpPQHN N|UsOEHO+O NpWKDUPDC
(kb. 350 000 000 KA.

WIECS]DWG YtJNpV]JOHWH *OHLFN

7tSXV 7pUIRJDW NP
IFHIiQ 1 328 000 000
3ROIULV MpJVDSNIiIN pV JOHF| 24 064 000
7DODMYWHJIYt] 23400 000
7DODMQHGYHVVpJ 16 500
6]iUD]I|OGL MpJ pV SHUPDIUJ 300000
eGHVYt]& WDYDN 91 000
6yVYt]& WDYDN 85 400
/pINJUL SiUD 12 900
ORFVDUDN OiSRN YL]H 11 470
YRO\yN 2120

eO OpQ\HNEHQ OpY Yt]PHQQ 1120

$ )|OYA]Ki]WDUWiVD NLHJ\HQOtWHWW YLV]RC
VIH IRO\DPDWRYV PR]JIiVEDQ YDQ $ Yt] NJUIRUJI\
D QDSVXJiU]iV DGMD +D D OpJN|UEHQ WDOiOKD
VPNOHWHQ OH K H \(thafmatpbyit) B/ HHIN M/HEWRALWp DHNL F V D
NRQGHQ]iFLY D OpJN|UEHQ HO IRUGXOy NRQG
VIHPFVpN MpJNUS$ \FWDB\REpWWEHUsOHWL HORV]!
GRPERU]DWL pV pJKDMOD W D OVPND NP W] TDADHN KW ©F
GpNYt] HJ\ UpV]H D WDODMUpPV]HFVNpN N|]|WW
LQILOWUiIFLY OHMW ¥ SWHRIG G B \BDati @I\ KR O \ ON
YLOiJ KDV]QRaikvaM ] ] HFOMDIODINMV HWWHEE DOVy pV
IHOV ]yQD MHOOHP] P H O \@nttatjaks) VL iGJ MY DINR® D M
IHOV]tQL pV IHOV]tQ DO D WALy Mty ERIQW VIR (¥ LPHD O
YLOiIJyFHIQ YDODPHB D\ GHIGRDOYINANMIED REEW H U s O HW
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2.2.Ukrajna Y tdjza
2.2.1. 9t]IRO\iIVRN

Ukrajna YtINp VIO H@HHQW VHN $] RUWenget,RO\yL
az Azovi-WHQJHU 4evig® Yo%]D OVMMWWNDRKMHR QDN V]iP X
KDODGMD D H ] Unhebhalddiala) 248 800 kixu

8NUDMQD OHIJMHOHQW VHEE ]KOWWDRD
(OroszZRUV])JGHUiIFLY HUH&e-tpngerbe, )aH Dinyeperi-
OLPIQED WRUNROOLN +RVV]D NNUFD MPCHED VEEH(
OHWpUH 9t]J\&MW PHGHQ F p¥-HW8 NRJIDOMD@M 1/ H
DnyepernekW |EE PLQW PHO O39ONRRQAYYKIPDVN [P O L
al00 km-W 9t] K RgtieRiké OHIJMHOHQW VHEEHN D 31
D %D]DYOXN D] ,QKXOHF D 'H\DIQD] DULOXEV
Szamargl ] ViRD07) A Dnyeperp Y MM KR ] Ddki6080%a a ta-
YDV]L LG VIDNEDQ MHOHQWNH]LNRQHDBH F]t]
iO0OiV eV]IDNRQ iWODJRVDQ QDWkJ iBYDHQ
$ QDJ\ GQ\HSHUL Yt]WiUR]JyN OpR/AHYtWHVH. QY
megemelkedett7 | E BagyY i U R (KRe@ Kremencsuk, Dnyipro, Za-
porizzsja, Nyikopol, Herszon\WKDQDP GSDUL NRPPXQiOLV
]DGDViJL MUHBHWERDQ\DJRN pV D FVHUQRELC
QiVIEyO V]iUPD]y UD G LiRKinuitathaV Wid Vd Bskaé-N p N
GHU*OHGpNpE O eO YLOiIJD D Vjdyantatdsdp VHN
GHIJUD GnORNIEEDQ JD]GDJ pV pUWpPNHV KDO
QpVpPEHQ LV PXWDWNR]LN

$ 'Q\HSHUEHQ HO IR U @&MdonDm@zdiniatiag)Q JR C
WHUPpV]IHWHY KDOIOORPIQ\IiW R OQIME WODH IU\P v
OHQW V IDMRN LV JD]@Emxdhwsd) iN YR I@N#RMD YL]D
ser gueldenstaedtii iBUD V U(Adpensét stellatus) D N|]|Q
V p J H VAUpBnSer sturipvagy a kecsegfAcipenser ruthenusAz
D P X U JpefEccottus glenii) naphal (Lepomis gibbosus) UD]JEyUD
(Pseudorasbora parva)W | U S H KAMgiErdDnebulosus)csatorna
harcsa(lctalurus punctatus) Q D J\V ]i M ~(I&ieblusDc@pRnellus)
N LV Vhuftéte (Ictiobus bubalus)pV HJIJ\pE DGYHQWtY IDM
QpVH LOOHWYH HOV]DSRURGIVBEOHBIWH RW RE
(Scherbukha 2004; Semencher¥ezhnovetz 20080 jb k!l _gdh
Fh\gzZgtJhfzZgv .YDFK 201$HPHQLXN

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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Ukrajna OHJQDJ\RE ™
KR]DP~ IRO\yL NJ|]*O
megHPOtWH Q@GHV]WHL
%XJ pV D 'XQD $ 'Q
J\&MW MpKH] WJ|EE
WDUWR]JLN NJ|]*OeN &
Sztrivohir, Sztrij, Szvicsa, Lom
niFD %LV]WUL&Zbrués| s
IRO\NYNDOIOORPIQ\D
ODJ LV MHOHQW V_ 2 IEWD'Q\HSHU .LMH

$ 'pOAXJI Yt]KiC YRWyYy .ROR]JVYiUL ,
KR] IRO\y WDUW |
MHOHQW V H E Bzihjuhd) 5LY
Szob, valamlntaJatrany Oy

$ 'XQD .LOLMD
iIEUD pULQWL 8NU
IRO\yL D 'XQD Yt]JUH
szei (Tisza, Tarac, Talabor, Nag
iJ %RU]VD /DWRUF
OpNIROAQWY V]DNoB
Y i E BRO kisebb-nagyobbl R O
FVDWODNRI]LN D 'XQ

3 IEWDJYWRN
222 . EOO YyYL]HN (Acipenser gueldenstaedtii)

YRWyY .ROR]JVYiUL
8N UDMAQiE DiQ0 N} HyO

YtWDOIOKDWYyY |VV]g ' g " 3
V]idJ WHU O HWjg QMHLV ‘
SNUDMQ@D MHOH Q@We-
kete-pV D] $WRHQJIHU P
D 3ROLVV]IMIQ SO
PHFNL /XND pV D'
V]iQiO -DOSXK .XK
ki *D]GDJ pO YLOIiJX
Q\H]pV D] pO KHG@zL%
LGH‘_JHQ IDMRN EHHA'L|_4 i E WHBlpiac a Dnyeszter-OL P i Q
OiV]iVW N|YHWNH]W YRWy .ROR]JVYiUL
san J\pU«O +DV]QRVtWIVXN V|pOHYV

FODORIG679EK87$71.g=3217
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NJURQW|]pVUH Yt]L VSRUWRN P&YHOpPVpUH H
JHN KHO\V]tQHNpQW KDODVWYNpQW KDV]QiO
A Fekete-pV $]-RWH.QJHU S D UWMYRRGRpNNW @ UWiINEED
YiODV]WRWpN \WWPEOLUMIWOLPIiQW WDOIOXQN
OLPiQ D '"QUHWWHWYt]WeNUpQHN2 W BN JDHMDHE D
N|]JHO YtIWIiUR]yW OpWHVtWHWWHN $ OH.
SHUHQ O pW-HRKang@wy, Kremdedcélki-, Dnyiprodzerzsinszki-,
Dnyiproheszi-, KahovkaiY t | WiURJ@ \HBSHUL Yt]WiUR]JyNRQ
OHQW V HEBNgah (Uadizsini), az Inhulecen (Karacsuni), valamint a
Sziverszki-RQ\HFHQ 3HFVHQ\LKL WDOiIiOKDWYN
$] BNUIQ@SiIiWRN OHJQDJARBDE ieDgensxint Féd
lettL PDJDVViIJRQ HOKHO\H]NKG p QY CpINK G MUY @V
WA mocsarakpV OiSRN XNUDMQDL |[VV]WHU*OHWH
$ OHJQDJ\REE NLWHOMSROHp VWHBRFWWUHDNVD 3R
PLQW D 'XQD DOVy VIDNDV]iQ WDOs(paildw gN .|
WpN& W JHIMYWHUPHEEWLWHUMHGpPpVeN HOOL
GHOPL VIHPSRQWEYO LJHQ MHOHQW WRRNVD.iU
rak (pl. Csorne Bahno, Zamsatka, Andromeda, Hluhaihyaj i 2007).

2.2.3. )JHOV]tQ DODWWL Yt]JNpV]OHWHN

SNUDMQIED QD] \REIE Ft]WDUWyYy PHGHQFpPN
aDnyeperGRQ\HFL DUWp]JL PHGHQFH
aVoliny-SRGyOLDL DUWp]L PHGHQFH

a FeketeWHQJHUPHOOpPNL DUWp]L PHGHQFH
D] 8NGIODRM]V J\&UW WHU*OHWpPQHN KLGUR.
adonyHFL J\&UW WHU OHW KLGURJHROyYJLD
D .iIUSIWRN J\&UW WHU*OHWpPQHN KLGURJ

X X X X X X

2.2.4. Tengerek

Ukrajna parvonalaiGpOU O -EengerN Y \WW H $tkRgénY |H J piO \H

A FeketeW HQJHU W H U « O?HijugatkeletH ipgndgyeBb kiter-
MHGA@pVHNP OHJQDJ\REE pV]DNxzGpOL NarttWwHU M |
YLGpNpQ WDOIiOM X% HRJ-H QiR ] WaldAdibeji- pV D
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Dnyeper-BugOLPIiQRNDW eldKDMOD
WIiEEDRPp UV p NHQ@W] XKEL
pusiMHOOHJHN GRPLC
OHGHQFpiM©ODHG .
JHUIUDPODWRN DO D=
D WHQJHUSD U3\enO
geri PpUI|OGUH NLW#&L
OHIJLQWHQHIWIHWE
N|UW DONRW Qdddér vi
]JPQHN VYWDUWDOPD
A D SDUW PHQWp
O\WN WRUNROD W QA C
A Fekete-tengerben 12200 m
PpO\VpJ DODWWL
igHQ MHOHQW N-felNgbQ
PR]y GlakultkiD] DOVYE
tegek UHQGV]HUHV iW
K L i Qo & anaerob mikroorganiz
musok anyagcser&V/ H U RekfeH
KDOPR]yGivVD NJ|YA
magasabbUHQG & V]JHUY
IHOV Yt]UpWH EtHkNoE. -
$ EHQWLNXV WDUWI 6 IEWEO|V FVLJID
NJUQ\HJHWH OHKHW (Rapana venosa) 'D
JDVDEE V]HUY H]fa@mpV JRWy 9DVV *0),EO)DWWiUD
PDUDGIVIWVKLEUNROpQUWHU wWHUL
WHWW Yt] UpV]DUIQ %
PHQQ\B®piW W H WA]JHe-
kete-WHQJHU faj@ | ¥iiygdb & O
)JOGNWHQJHKI@mMey 1
JHULQFWHOHQ iO
HPO VIDM PHQMe- G
nachus monachus) V GHA(
(Tursiops truncatus ponticug
Delphinus delphis ponticus, Phg
caena phocaena relictaH O IR :
OiviuyoO YDQQDN LG )RW; QIS\L/]VE§0p)?E\gK[))DOWWiUD
NRUIEEGDD\ WHU<OHW

iEWD) RGHVV]DL NI
J)RWy .ROR]JVYiUL ,
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DOJDJ\HSHN YLVV]DV]JRUXOIiViIiYDO MHOHQW V
GDJVAIDLWHUMHGW WHQJHUL iUXKDWOADViIiYD FDHY]
JD]GDViJL pV LSDUL KiWWHV & | Q]G TN HWH/UHNH
EHN|[YHWNH]HWW NDWDV]W UiV ¥DIO®HILQVID
QYyKiOyN KN YW N W |PEDH QP pusstp REWRQJHU pO
OiJD iEWNa&pjainkraaCsendegFHIQEYO, &gy MKKRAGW YV IDMR
fokozatosanNLV]RUtWy (Rapdné viEnokal D i E @ Bekete-tenger

HIJ\LN MHONpSpYp YiOW MHO@HWQ\N WL DV RIS IRQ\W!I

iIEUD N|O|QW pN avhidkozzaD WKpINOHI Ot/ IR O
J\p U+ QK M2PO1L; A\ <2016).

A Kercsi-szorosonW NDSFV ROy GlFbketep\WVP iV HIR Y L
WHQJHU $ VIRURYV iWODJRV PHD\VWJHAHAMMISYWY
My]iVL FVDW R URH W UREWIN ENger t WHONH W H 2 H]H L
/IHIQDJ\REE PpO\VpJH P p W H lhantetl Q0 D RTEHE | E
ricki- |[E|O eV]DNL SDUWYLGpNpUH MHOBMXJ]HWN LC
Biloszeraji-W XU ]iV % HWXWD]QW | N\ & @ JAXRRNO07)

9L]pQHN VYMRNBWDORWYD Q Q|YHWWIQNH WB]YS$]
szintte aEHWRBONRO Oy ] KR]DPRPIWHMQ D] pY IRO\DPIC
dozik 9t]iOOIVIW WHNLQWYH WDYDV]L PD[LPXP
VHNpO\YL]& WHQJHU Q\iURQ MyO iWPHOHJV]LI
IHOWPWHOHN YiQ®W R [DODRWY QOY EbEH 0agyQe p W p |
OHQW VpJH YDQ D IRO\YyN Yt]JpYHO LGH NHU+O

Az Azovi- pV D )idteNgddeRlisHO IR WEXDYYiJyWRN
regtok KDOiV]DWiUD pV IHOGROJR]iVIiUD$NRUH\ME D
IHNHWH NDYLiIiU H WRNIpOpN LNUIMDNSWD®DQ
NXOiVD D IRO\WNRQ pS*OW JiWDN Y DQOXRPULQIW
W~ 0O KPRgyetW|DMWX NDW GLV/i|INDsttieDEFIVO i V ] Dneppbinkd W
EDQ PiU NRUOIiIWR]]IN D NDYLIUWMBEHQPYLVY~]
QHYHO WHOHSH NAZ AzdliHeDdetK O WWD WL pV WHU
GHOPL VIHPSRQWEYO LV MHOHQW V]|RMV@IBIMD |
NLOND pV V](R&RSalelE2@M< _jrb g [2007)
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2.3..iUSIWDQaEd Yt]
2.3.1. 9t]IRO\iVRN

AUSIWDHDWDtQL YLJHLQHN |[VVIWHUO@HWH KR’
KHNWiUUpPVWHAHKBGMWHY HJpV]pEHQ D 7LVAD Yt]J\&!
YL]IIRO\WYIPPND WHNLQWHWPEHQ JD]GASzaWHU<OHW
LURGDOPL IRUWMRROD VPRHJIPEBNYO VRN HVHWEHC
HOWpU DGDWRNDW N|]|JOQHN %HFN@¥HN V]HU
HW |VV]KRVV]X000&H-B/LJ.IDSiIWDOMD Yt]IRO\iVKi
iWODJRV V&U&VPUH WHKHAVWRISL; A Akgjhd etvd Z
al. 1996;1 hi2003 :nZgZ k2006 M R O Q40Y9.

( Yt]IRO\iVRN MHOHQW V UpV]pQANIRRVV]D Q
km-HV KRVV]~ViJRW PHJKDOQ@JIN NM#*ORO\iVvgwymd
M R O @0D09) Yt]IRO\iVW HEPWDW

iUSIWDOMiIiUD HV V]DNDV]X-MWHKRY@WN W REV
a Tisza NP D /DWRUFD D] 8QJ NPpV D %
IRO\YyN KDODGMIN PI81} AZK|ZYygetvel.Z1996;! hi
2003 M R O QU09).

AJD]GDJ IHOV]tQL Yt]KiOy]DW Yt]xiQSywoO
UsOMHDMiIWRY GRPERU]JDWL pV NOLPDWWNXM YLV]
OHWpPQHN FVDW@HMODFVRQ\ pV N|]pSPDJDV KH
iw D .iUSDOD|CONGBW HV]LN

$ 7LV]D IRUUIVYLGpNpPQHN PDJD DOEHDNQ IHN
VIXEDOSHVL ]yQiKR] WDUWR]QDNW OIJBERW DpO/M.i ¢
|IVV]RIMWNLGpNL WpOAHGOMIFQ | U,saOHI\OIEDNQIO
800 mm-tLVY PHIJKDODSYWHRNIDVDEE W pHAVasi-QHLQ D
YR QX O D Wi & &iieeWimur@ot pdthelk HO\HQNpPQW W|EE PLQ
mm-ttesz ki ;h~g 2987 M R O Q109).

A megye Yt]IRO\IiVIVLROIDIVIEDQDP KW Yt] pVvV D
IHOV]tQ DODWWL YL]HN $ J\WDA DQMp Wp M WUYWHEAN Q +
WHWKHW NpW NeOdk@tedidza QRO ¥ NjbGW pVvV )HKpU
Tisza(;eeZ LPRBAYHQ NH]GL PHJ YIQGRU~WMiW $ |
kete-7LV]iW WHNLQWLN DPHO\ 5DKy N|UHDQpPEHQ
PDVV]tYXP IHO O-pUWHYDHKpU

ATisza966 kmHV |VV]KRVV]IiEyYyO NP HVLN WHO
LOOHW OHJ D KDWiUV]DNDV]RNRIQ UpV]EHQ .iUS

FODORIG679EK87$71.g=3217
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Jelmagyarazat

ws Megyehatar

iIEUDUSIWDOMD Yt]JUDM]L WpUNpPSH

8
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A Fekete7LV]D [RUpdbi\Mi\Wun
V]iPtWYD D 7LWQDiW & :
KyL MiUiV WHU*OHW|
IHMpUSDWDN N|]JHOq
UiQzURPIQ KDWiUuv
iW HJpV]HQ 7pFV L
KDWiUIRO\WNpQW
7pFV YiURViIW HOKEC
UDMQD WRIQWOBIW N &
KRVV]DQ PDMG 7LVEE —

HO V]|U D PDJ\DU=*X| 9 iEWFekete-7LV]D pV
VID~-MODNRW N|YHW )HKpWV]D |[VV]HIRO\iIVD 5DKyQiC
KDJ\MD 8NUDMQ Bzaw JRWy ROR]VYIiUL ,

OyND YDODPLQW &VDS N|UQ\H]JHWPpPEHQ

PiU N|]JpSV]DNDV] MHOOHJJHO WpU YLVV]D

1400

Forras

1200 \
~ 1000
EA
2o 800
% \ Fehér-Tisza
gn 600 forkolata
g e

. '\g\‘\‘\‘

200 . .

T ¢—— g Tiszatjlak
0 1 1 1 !
0 50 100 150 200 250

tavolsag (k)

iEWD7LV]D HVp¥YbBé¢keegMV]D IRUUIVIWYO 7LV]D~MODN
(Nagy et al. 2002)

$ 7LV]D 7LV]ID~MODN IHOHWWL V]IDNDV]iQDN
SDWDN pV IRO\y ELIWRVtWMD N]|]$0Osskukdaty D OHJ
PLQG Yt]KR]DPXN®DW w HKN& Tevdc(H D B\&Tala-
bor (L_j ey 1DJ\igJe+d,Za Borzsa (hj ZV\Za Latorca
(EZIhjbmw D] 8WQ)J
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AFekete-7LV]D KLYDWDORVDQ PHIJMHO|OW IR
D *RUJIQRN N|[]|WWK{IJQGQ SWIDRO KD Wy Py
VILQW IHOHWWL PDJDVVIJEDAQ). Hi®¥aR¥2km, ORC
iWODJRV HVpVH D IRUIMMS R QW pWVDp H KWV H I |

AUH WHKHW iIEUD OHGUH D IRUUIVYLC
OHVVpJH + PpWHU iWODJRV PpO\VpJH NLV
Yt]iOOiVQiO + PpWHU N|U<OL $] iWODJRV N|]
Bilin[:+ebg@ WHOHS - DYVQYPB\&MW WHU<OHWpQC
564 knt 9|OJYWO®DNEDQ PHUHGHNHQ EHYiJyGy
OHGHUDQ\DJIW MREEIUD GXUYD NDYLFV pVvV N
1981 :nZgzZk2d0g Dhgh\Ze gdh

A ) H Kpdza PWHQJHUV]LQW IHOHWWD PDJI
SRORQLQIQ /iV]OylII\ 1D J\MHW WE U+ O HWDQ.
MHGpV H (:n2\gZ k 2006). A Fekete? LV]iKR] KDVRQOyYDQ
Y|OJ\& PHUHGHN IDO~ G XU YD~PKHINIBI®EDA YD W -

NP HVpVH IRUUiIVIiWyO D W RAFLR O QWU W Qf
PDMGQHP D NpWV]$UIMAMGDJRVIiRUHSHYV YM]KR]D
UiVL 1\LODV Jhalhdb WsHO H Sg @48§.Q p O P

eO KHO\L DGRWWViIiJDLW WHNLQWYH D 7L"
O\iVIQDN KLGUROyJLDL LOOHWYH KLGUR|NR!
DOVy V]DNDV]RNpQiO V]pOV VpJHVHEEQHN |
2013). A FeketepV YHKIpW]D IRO\iVIiQDN WHUPpV]HWL
OyDN EiU-TMLVHXpUOJI\H PHUHGHNEE@ISVpV &
GXUYD EHFVOpVHL7 WH p@ W IDMHBNR YHViQiO L
GHUEHQ WDOiIOKDWyYy V]JLNODW|PE|N pV D QD.
HI\DUIi@We-UBP D NDYLFVUDDBFRHMGHUEHQ OHU
YpQ\L HUHGHW& RDDDOB)Y HJ\\RPHE PiV HUHGHW& |
25%-UD WHKHW N

$ 7LV]D IHOV V]DNDV]D pO KHO\L DGRWW
KHW HJ\QHP&HQ $ IRUUIVYLGpNUH MHOOHP]
NiQVDQ HOWpPpUQHN DNiU D UDKyL D WpFV L LC
WyO $ 7LV]D IHOV IRO\iIVIQ LOOHWYH NiUSiWw
UpV]JHLW D J\RUV iWNHYHUHG Yt]JiUDPOiIV D
PpUVPNOHW pV D PDJDV ROGRWW R[LJpQWD U\
ROGRWW LRQRN7NYV]ID DV )BINH B VHHIND B HQW D
Ca&*pV D #&RQRN D NpW iJ |VV]JHIRO\iViW N|YH
viski <brdh\h p-Ve®sm¥riiFZeZ D higgkaszokon a&a
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pV D #&i@ok melletta K- p Vil
CI*LRQRN D] H]IW N|Y s
Na" pV D #&RQRN GRPE - =L '
$ NLWHUMaGW- & o

ton-iOORPIQ\RN PHJ R
QHP MHOOHP] D KHg
szokon, a planktonszervezets
HO IRUGXOiVL DUIQ B4
DODFVRQ\DEE D] D 11 iIEBMEHV SLV]WI
NpKR] NpSHVW $ Yt] (Salmo trutta m. fario) !

WHOHQHN N|]*O D M YRWyYy .ROR]JVYiUL ,

U pfajdk (Plecoptera), a lazde

OpW|]aOVHEHV S [SAhVe igin™y
trutta m. fario, i BUdataki [° 2w
szajbling (Salvelinus fontinalis, (&@*
iBUSpP Q] H Tiymallus f
thymallus) pva GXQDL J&&
(Hucho hucho i E) WeRinthe- K&
W N WHUPpPV]IHWY p G
byO D OHJM HfgjdkicakV;
(:nZgZk20(as). o N P :
%iU LIJHQ ULWN 12 iE Pataki szajbling
JDOYFD HJ\HV SpOG (Salvelinus fontinalis)
V]DND V]R N R&@dulbhatnai JRWy .ROR]VYiUL ,
ISULOLVIEDQ D [LV]|D
WLV]DE|NpQ\L V]DN S -
HO IRUGXOIiViW
5DKyWyO D 9)tdry
NRODWiLJ D 7LV]D
VIHOtG+O A RH
JRV V]pOHVVpJH LW
WHUUH WHKHW O/
7DUDF WRUNR O D#eri-Q
DQ\DJiQDN |VV]HWp VES b
(2006 EHFVOpVHL -kgtal 13 iIEURQDL JDOYF
N WIPE IUDNhMDYLF (Hucho hucho)

homok, illetve 200EDQ HJ\p P 7'—V§E\AgH'-V\V/LBFEL|'\in\L VIDNDV]
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VIHWpWHO & KRUGD O piNajbkps|H4O H \P]IDNNWDR/[IRDRI
GXOQDN D QNarex i |fPétamogetospp. I DMRN $ PHGHU
N WPEMHLUH WDSDGYD PHJILJ\HOKHW N 6SLI

A zooplanktonV]HUYH]JHWHN N|]*O MHOHQ YDQ(
kok (Copepoda, pCyclopoideaajok) D Yt]L PDNURJHULQFW
IHOOHOKHW H NPEJopterdy v UlpW PHOHBvatd), NpUp V] HN
(Ephemeropterap ¥egzesek (Trichopteral pSYLVHO L

$ 9LVy pV D 7TDODERU WRUNRODWD N|]|WW
HVpVH IRNR]DWRVDQ NLHJ\HQOtWHWWHEEpP Y
NRODWiIWYyO 7LUHDFMINNHG & 7LV]ID Y|OJ\H 'R
WpUVpJpLJ iIOWDOIEDQ PLQG|VV]H + P Vg

KHW 'RPEYW N|YHW HQ IRNR]DWRVDQ PHJMI

Q\RN V]LIJHWHN HQQHN HOOHQp Udd aTiexa] W L J
KHJ\L IRO\y MHOOHJH

14 iEUBQDV]WRRBaMPNDV] 7LV]D~M®PN 7LV]DE|N
pV 7LVIDSpWHUIDOYD N|[JHOPEHQ
*RRJOH (DUWK P&KROGIHOYpWHO DODSMIQ

AHuszti-NDSXQ NLOPpS YKH@V YL 3HNHWYHH O K D J )\
Yt]IRO\iVVi VIHOtG+«0O pV HJ\UH V]pOHVHEE iUV
QDN HQHUJLiIMD D PHGHU NLPpO\+OpVpW pV D
VPW HUHGPpPQ\H]L $ IR U MXW]&pNW 7Q \HOWNM O
VIDNDV]D J\DNRUWD iJDNUD V]DNDGYy KHO\HGQ
Nyet iED7LV]D pO KHO\L DGRWWViJDLW V]
PHOOPpPNiIJDN KROWIiJDN pV Kp@jveéBlatsobyddd LV
WRN pV D URPEROyGy PDJDVSDUWRN D NL
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(Dhgh\Ze 2007hKR O R] \&tydlU2015)A TLV]D iJUHQGV]HUpC
pO Y Ligendgazdag( VIDNDV]RQ HI\eWWHVHQ MHOHQ
JJUSPHGHQFpUH MHOOHP] WHUPpPV]HWYpPpGHOPI
W V IRO\DPL V\Gbmpbull Milgdtiddimus, Gomphus flavipes,
Ophiogomphus cecilia, Onychogomphus forcipatug) ]iPRVY NpUpV] p\
iONpUpV] IDM 6RNV]tQ& D PDGIUYLOIJD IDMJD]
O V|N N|]*O PHJIW YD (EltkaiMivay) KM QpKiQ\ pYH YpOt
W HQ D PDJ\DURUV]IJL YANMEYDWHIMSFtOVH @ WND|HH
K y(@astor fiber)is.

$ 7LVID | Y|OJ\pPQHN HVpVH D IRUUIYYLGpNW

KR]]JiYHW OHJHWAMAQAHU H]W N|YHW HQ PiU VtNViJL
WDWMD ~WMiW $] MORDQRD i@ NYNRRWDNI W D O ED
J\RUV O HWUXWKMWWH U pEH Q@ RlyEoD QHQ GV]HUWHOH ¢
EHN|[YHWNKY EiUPHO\LN KyQDSMIiEDQ HO IRUGX
NLWHUMHG®OMWD NpVHN ID~MODNQIO SpOGiXO D °
Yt]NRU PLGGF¥VYIMH WHKHW H]]JHO V]HPEHQ D
iUKXOOiP 4G i¥/MgsQ t]KR]DPPDO WHW ]RWW V D\NPL
O|QEVpIJHY MWD Wt]JUHQGV]IHUPEHQ pYHQWH iO)
UHVHQ HO IRUGXO yeleotkekzikHAZ egyik kbnaGaxasszal
DODNXO NL DPLNRU D 7LV]iQ pV RREDPRNI RQ\yL
LG EHQ LQGXO PHJ D KyROYDGIiIV tJ\ D I IRO\yQ
KX]DPRVDQ NLDODNXOyY Yt]V]LQWS$ PH\OLNNHDGA \DH N
koraQ\iUL LG VIDNEDQ MHOHQWNH] E VpJHV FVDS
ki (AZklzZ\_ptval.Z1996;1 hi 2003; Somogyi 20030 R O Q0QS;
E _\qZtdal. 2013). $] XWYEEL pYHN DV]iO\RV Q\DUDL D
PUHIWHWLN KDWiVXNDW $ OHJV]IUD]DEE Q\iUL j
PHGUpPpQHN Yt]IWHOtWHWWYVpJH GUDV]J]WLNXVDQ ¢
NLDGYVDEE HV ]JpVHNHW N|YHW HQ QpKiQ\ yuiQ
YIOWR]KDW $ UHQGV]J]HUHVHQ MHOHQWNH] iUK:
OpN VIDNDV]RV iWPR]JDWIiViKR] D NDQ\DURN =
PiV UpV]HN IHOW|OW GpVpKH]

EUDGiIVNRU IRNR]JyGLN D] *OHGpNWUDQV]SR
SDUWUpPpV]IHNW O W|EE KRUGDOpPNDQ\DJ V]iOOtW
O\DPDWRVDQ IRUPiOyGH]Ni DD BHGN DPN.YCOARiIYDO
HU WHOMHYVY NLPRVyYy KDWiV WHOMHVHQ iWDODN:1
QpNIDRFPPMGHUIWDODNXOIVRN pV D 3dRasaitHOPR]G.
WHNLQWHWpPEHQ QDSMDLQNEDG IV V]DHQ|Q OWHH
pS*OW WHOHS*OpVHN pV D] GHOVPDWHQVIHNDWWR(QJ
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VRNIHOp PHIJHU VIWHWWpN $ BiQVDNY Nib]dtidnbld
Tisza-szakaszon egyes kdby XODWRN HVHWPpPEHQ QHP UL\
WHUW PHJKDODGY SDURMOHRPRI|GIX BW RN VHP

$ SDUWRN HU VtWpVpW OHJJ\DNUDEEDQ N
QDW pV VDUNDQW\~N EHpStWpVpYHO ROGRWYV
rendszereseP HJERQWMD D PiU YpPGHOHP DOi KHO\
IRO\yPHGHU IRO\DPDWRVDQ ~MMipS«O pV i
HI\HGL GLQDPLNXVDQ YIiOWR]y pV IRUPDJD]G
D YL GpNridt@l. 2D09; KR O R ] étval..201%.

2.3.2. EOOYYL]HN

.iUSIWDOMIQ |VV
PpVIHWHV HUHRGHIOME
W|EEVpJ*N KHNWiU
MHGpV& $ -8LiQISYW
legnagyobboW HUPpV]HWH
OyYL]H PHO\ I|OGF
J\HOJiUyGiV ~WMi@o }
PYYHO H]JHO W Wegna-
J\REE PpO\VpJH Pp : S

KHNWiU NLWHUMHG 15 iEUWD6]LQHWyUL
JHUV]ILQW I|HO HWowbk JRWy .ROR]VYiUL ,
D VHEHV $3aWvroirukieQnd.
fario).

$ 6]JLQHWPUYV]HU
IHP]JHWN|]L MHOHQ
MHJ\FPHN@ DPHO\ OL
vVDUL (J\H]PpQ\ D Q
OHQW VpJl& YDGYL]
NLQWHWWHO D Yt]L
LUH NHUHWPpPEHQ KK

A nemzeti parkPiVLN i
vize a HropaKHJ\ pV]DNN
W MpQ P WHQJ 16 iEWDIvor- WQiWNpSI
maJDVVIJEDQ WDOIiC JRWy .ROR]VYiUL ,

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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vagy VadWy 7HU<OHWH
MHGpV& OHJQDJ\RE
m. AtavatHV pV KyOp Wi
E O D] 2]JHUMDQND D
O\yMD HJ\LN EDOROG
$ Yt] K PpUVpNO
LV OHJIHOMHEE f
EDUQD V]tQ& D Wyl
]JyGy VIDSURSpOW O i W oaet?
]O .MSH 5 ggl‘\ll\x g WN H |_H S F[)) (Ctentl):)halryllzngmgga idellp
| q
zegmoha(Sphagnum spp.pV V.. JRAYE L RORIVYION
ERUtW $ Yt] IHOV]tOnW FnND
KtQiUIDMRN E R Ugis¥tM
UiQJRW W H @ DYifoa-M/
NJUQ\pNH KHO\L M
UROyYJLDL UH]JHUYI|
(K R O R]\etrall2020). 25
AKRUIEEL HOMHIJ
YpQ OpWUHM|WW
NiUWDYDN N|]«O P
CsornohoraiPDVV]tY XP
WDOIOKDWYy %%\ydamiC 18 'ELBULV]WUIQﬂQ]FDY]BD
D )DJ\DORV 6]YLGRY )g\?v;’yNR%%TVFYVIL‘E
EHQ HOKHOWMWHGEU wi\u
$ PHVWHUVpPJIHV, Yt1W|l
N|]*O OHJQDJ\REE A T
Fornosi-Yt]WiUR]y KD "
IRO\yQ pS<OW JiWra®
bor+t1DJANHJHU P& WIiUR]
P¥KRPRNEIQ\iVIDW VF%'
"p GDLy KHNWiU
Az pJKDM O D VOKE ¥
DGyGyDQ YDODPLQVE
IDMRN LJpQ\HLKH] LE
DOMBLGINNL UpV]HLQ

19 IEBBYIUYiQ\RV SLV
(Oncorchynchus mykiss)

EDQ SRQpontp @Qypiinus JRWy .ROR]JVYiUL ,

FODORIG679EK87$71.g=3217
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carpio), | H Kquéa(Hypophthalmichthys molitrixpettyes busélypop-
hthalmichthys nobilis)amur(Ctenopharyngodon idella, i E))JsBa-
SRUtWIiVIiUD pV QHYHOpPVUH VS hFNa®@oedmoOoyGR\
nyi-haODVWy 1DBPKDEHDMNY -] WDWR]D G RHUHJINL
Yt]WiUR]y -YRWQBRR]Ly VWE PtJ D KHJ\YLGPpPNI
UIQIQHYHO Wieié&liek BMSIR N/ HUHEHYIHeM)p US D W
$OVYNDODRENGZ\Z ), Szubabaranka;(hgv)).ZEOWDOIED (
QHP D] VKRQRYV VH@GHWo Butty hw faniq) deRéth az
eV]DINPHULNIEYO V]iUPD]y V]LY i(ONcoarhRi¢huSL V] W
mykiss, IBUMDHQ\pV]WLN

$NQDV]ODWLQIQ Khehl\bgh D NRUIEEL Vy
JRWW WiUQIN pGHVYt]]JHO WHOtW GWHN DPL L
D NRUIEEL EiQ\D-*U bkdttdN EJHIRP QIipWWHM|WW EF
WDYDN VYyWDUWDOPMHIXDOOGMD .JUQ\H]HW-l
YpPQ\IDMRN WHOHSHGWHN PHJ

233. ORFVDUDN OiSRN

A OHFVDSROIVL PXQNiODWRN NJ|YHWSRYWp
W létdlk QHP PDUDGWDN IHQQ .iUSilA®@@M Q\yH %F
N[]IWW D PDL ®HjUHdela&®XNyVJRURIO G
=hjh g QiW=Z)WHOHS+0pVHN akut®\ad-Szerye-BEot Q
FViU I$mibt 0 kA N LW H UWLH IS WBHYX{ B BWH]HW FVI
PHIpStWpVpW LOOHWYH D WHUNIMWW HRJID[®
radt, elvestV HW W H WWWHHUGPQIMPH IEH W L W H DapjBiitkipavi & O i S
D KHJ\YLGPNL UpJLYy NIUWHNQ LEHQ OLMADHKUHM\H I
G V& D-%AROOAXONIQL NUiWHUERKNVOOWUHM|WW

$ 6]LQHYpUL 1HPJHWL 3DUN WH WaeRHWpQ \
EOWDOIiE D QabPY [0 HEH@HM | WWHN OpWUH $] R
OiSRN NLDODNXOiViQDN IRQWRYV IDOMnSdsd-O W p V
SDGpN (JHN YL]JH pV W JHJH V]pOV VpJHVHQ V
$ OiISRN p®pGHOPL MHOHQW VpJpW G|QW HQ
PHJ U]pVpEH Q/BHW|SW | /GWM D

$] HI\LN OHJIN<O|QOHJIJHVHEE N|[]*O*N D )H:
JHUVILQW IHOHWWL PDJD V VNLENDHUHWEBGENOSK D V

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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ROLJRWUyYI GDJEGNG.
dagady Oi® JHJIHO<OH
NRV LG V]DNméekedikF
9DVWDJ W JHJUpWeH
jok (Sphagnum spp. ) NpSH]L o
OiS IHOV]tQpW NLWP = =
VRV AKDOPRFVNIN~
JHQ\' 'V LG V]DNRVD
PpO\HGpVHN WDUNt
7RYIEEL GRPLQi 20 iEWD+OXKDQ\D QHY.
OHP] GDJDGyOiISL | G]i%JHDYG{JCI)_iSlHOIDi]\/L’:lAJ
rozmaring(Andromeda polifolia) P _
D NHUHNOH Y HDr@setal PR o MO
rotundifolia) D KeYHO\HV J\DSM~
V i(Eriophorum vaginatum) D s
JHJ il R QVBccinium oxycoc-
cos) D PIPRUND YDJ\ 3
M ~ E R Brgpetrum nigrum) a &
NHYpVYLUIiJCGare¥ ipau- §
cifora) D KDPY D \Vate (s
nium uliginosum)$ OiS V]H
EHQ ViUNIiQCalNdballst-
rs) pV PRO\KR\Bet@atisgs @ =
pubescens)iOORPIQ\RN L 21 iEWDOXFI|HRidedabies)
dulnak. 1vpQ\]JHWBIVR ¢ UpYpQ IRNR]IDWRVDQ EHHUG V

: . Zamsatka-Oi S
nemzeti SDUN HJ\ PiVL?P 6]LQHYpUL 1HP]HWL 3DUN
dagaGy OiS MipK RJzerjanka JRWyYy .ROR]JVYiUL ,

Y|OJ\pPEHQ IHNY e e v
GpV& =D-FOMBMRIDIE.UD

$ WHWBBMWQW V UpV]pW NJ|]|QVpIJHV E<NNHOI
IHQ\YHVHN ERUtWMIiIN )ROWRNEDQ LWW LV IHQ
QHP]JHWL SDUN I0OyUiQI|Y gQVIBINWQV]iPOiO DPHO\
szerepelBNUDMQD 9| U | V(K RD\R pbé&Eal .Q2020).

FODORIG679EK87$71.g=3217
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$ Yt] VDMiIWRIY¥ NpPLDL pV
JLNDL WXODMGRQ\ @
POHW DODSY HBYly- [
JYONRIQQGKiURP KI V7a\Y
SRWEDQ Yt]J] Yt O
O\yV Yt] HO IRUGX \
OiW N p Watént B\ RIDp ¢ .
J pe@m alkotja(H20). Az oxi- \ 104’45 /
Jp QD WR PK IpG UBdpkQ AN g
N|][WW NRYDOHQV
NpPLDL N|Wp¥z oa-D @
JPQQHN QDJ\ D] HC o5 £ gpyt] VIHUNH]HWI
WiVDDtBROHNXOD |
Sy O QI DWtY aWifioV
JpQDWRREBNRRLWtY W|O
WpV& $] LOV\HQ PROHNXOIWIBWLBYOXV~QDN KtY!
A Yt]J JEHQ D Yt]JPROHNXOMEN NWRVVRIGR) DO
WpVHN &VHSSIRO\yV KDOPDIJKOGD B RWIBIVAHDY V E
NDSFVROYGYD DJJUHJIWXPRNRWDKR[QD R DWW R/R)
URJPQN|WpVW OpWHVtW HJ\ RiR PN Drlt YFDROO HN K C
N|WpV D OHJHU VHEE PiVRG UHQ 8 NIPPWRE RN
PGHU DODNED UHQGH] GYH $K LBGIU B B QD XVRRPN Y1
QHP N|W|WW Yt]JPROHNXOiIN W|OWKHWLN NL
$ Yt] K PPUVPNOHWPQHN FV | NN MW O/ |3
zetekV]iPD $ Yt]MpJ NULVWiO\V]HDNHRPINY @N ND NK
PpUVPNOHW L$ XDWIiNMYIDI\MWDNRU NLDODNXOYy
VIHUNH]HW N|YHWNH]W pEH QKW Wyl RtID \D QM )6 81 INIHC
D IRO\pNRQ\ Yat|OPTJAWIANROYDGiIVDNRU D V]DE
VIHUNH]HW PHJERP O L&D\ \Q NNHHNGY | DVARrER U R Wp
JHGpPV KQWIWNWDLN D UpV]HFVNpPN PR}ME @D NWLX
IRIDWQ|YIHNH G/ $ KLGURJpQN|WpVHENIRIODW D
FVINNHQpV pV D PHOHJHGpPVE @-RQyiGjy\ MR J
NL Hip&W PpUVakgagysbbQyt] VE&&&VIKIPpUVPNOF
emelkeGpVH pV D] ROGRWW VyN D Uil@\ QRN Q) BN
YDOy ROGRDIWW YN ]UM®V]tQ P R]diFB Q\REISAAN M D
katos et al. 2000; Baranyi 2011).
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$ Yt] ILILNDL pV NpPLDL WDODMGRQVYiJDL
magas R O Y b iV VI Rpomt;i V
PDJDV J ]Q\RPiV MOOINRBQPVKDOPD]IOODSRWE
PDJDV ROPNDSiVROJiVK
QDJ\ VSHFLILNXV K NDSDFLWiV
DODFVRQ\-WNp'SHMWpJ
NLVHEE V&U&VpJ V]ILOIUG PLQW IRO\pNRQ\ KL
QDJ\ GLHOHNWURPRYV iOODQGYy
QDJ\ IHO*OHWL IHV]-OWVpJ
NDSLOOiIYULVY KDWiV
NLYiOy ROGyV]HU

X X X X X X X X X X

A Yt] WXODMGRQVIJDLQDN |NROyJLDL KDWiVlI
LVPHUWHWMe*N UpV]OHWHVHQ

FODORIG679EK87$71.g=3217



4. A9,=(. + 0e56e./(7, 5e7(*= 'e6(

JHOV]tQL YLJHLQN UDNWIUR]JRWW K PHQQ\
D QDSVXJiU]iV HOQ\HQ AgpatgBik@Kénetdie gl N
NDQL]JPXV K RBEURRNLDL IRO\DPDWRN VRUIC
gia, valamintaz embeMVHY pNHQ\VpJEKONYERPWDiIWiV SO
K&W D1JiQ\D NLVHEE

$ K iWDGiV KiURP IRUPIEDQ LV PHJYDPOyV]
x6XJiU]DV K VXJiU]y HQHUJLD IRUPiMiED) SO
N[JHJEHQ D E V]RAOEHHOG GSLLNN
x+ YHJHWp®|QE|] K PpUVPNOHW& WHVWHN NJ]|
OpWUHM|Y KWPGBWNPH@®AQHN VRUIQ D |PHOF
K PR]JJIVXNNDO JHUMHV]WLN D KLGHJHEE Wt
HI\HQOtW GpV VILQWMpLJ
x+ iUDPODOW+O|QE|] K PpUVPNOHWE& IRO\DGpNF
NeO|QEVpJpE O HVHWOHJ PHFKDQLNDL|{WPF
NRQYHNFLY N|YHWNH]WpPEHQ OpWUHMI|Y K |

N3D OpJN|UL Q\RPiVRQ D Yt] IDja\iVSR
100f& D] ROGRWW VyWDUWDORP D IDJ\iVSRQW
K PPUVPNOHWHQ pV s R§NE}RED ©\RPO\VpJ.
YiOWR]y Q\RPiVYLV]RQ\RN D V&U&V psDODrO D N X ¢
PpO\VpJ D@AW W00 mdlatt2,8-RQ WDSDV]WDOKDWy
Yt]JV&U&VpPJ (QQHN LIJHQ MHOHQW V [NROyJLE
JV\iVD IHO+OU O NH]G GLN

$ MpJ ~V]LN D Yt] IHOV]tQpQ PLYHO N|QQ
iOODSRW~ Yt]QpO OHJIHOHO PpO\VpJo#VHWp
Yt]JRV]JORS DPL VHJtWL D] pO 1981DiJ iWWHOHO

$ Yt] PDJDV IDMK MH N|YHWNE&pW pEIRQ D RN
N|W GLN PHJ ~J\ KRJ\ D]W QHP OMMWYHWLH G pR/L
8J\DQH] D NLHJ\HQOtWHW W V plJV WXSDIDW & R Q KiDJ
IRJYD D Yt]QHN D OpJN|UK]|] YQO{WE& WWWHE 5 DNK
$] LG MiUIVYIiOWR]iIVEYyO DGYy®HMIWYE GG QWD
PHOHJHGpPVHN pV OHK+OpVHN NWYPN EHN K LROWI
OHWpW &VDN|WDUWRNOEE KKWULRGXVRN NpSH!
PpUVPNHWL YiOWR]IVIEDQ MBOPQW]QHEE YiOW
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$ IHOV]tQL YL] ;}
WHVpJH MHOHQW \ -
DQ\DJ LUIQ\VIEDQ ]L

YDODPLQW D SiUR! T

M|Y K NLiIiUDPOIiV (EPILIMNION)
V]DOLQLWiV Q|YHN |
JiV LQWHQ]LW i Vidu-F|
JiUuliv ~WMiQ NLDO
VpJ iOWDOIEDQanf\ |
O HJL QaN\vig&zénylag bolyga-
WDWODQ Yt]WeNU& |
ben VIHPEHW &QUpWF !
VpJ OHJLQNIEE D Pp! 23 iIEWRPO\HEE WD

]JHN MHOOHJ]JHWSeY W K PpUVpNOHWL UpWHJ] GpVH
NpO\HEE Yt]PHGHQFpPNEHQ IOWDO

EDQ FVDN U|YLG LGHLJ i0OO IHQQ

$ K PPUVPNOHWL YLV]IRQ\RN DODSMiQ D PpO
UpWHJ D@D NEOIDNL
X IHG U epliAnion) th Pp UV p N O H@HPR W PNOHWMWHO YiC
X YiOWy thetslithhibn) +D IHOV pV D] DOVy UpWHJ N|]|W
vastagViYD K P pUMvgzdh¢pkIWs V]I DYNRWR]nvD MHQOH
x DOVy bipovididn) +tK PpUV pNOHW ldgydnlgias P pPYEIHAQ

VpJJHO DOLJ YIOWR]LN

iEWD) iOOYyYL]HN WpOL $ pV Q\iUL % K PpUVpNOF

FODORIG679EK87$71.g=3217
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25 iEWD) iUDPOyY YL]JHN IRO\DPDWRY iWNHYHUHGpPVH Ki
MpJUpWHJ NLDODNXOiViW
$ 7LV]D 7LV]D~MODNQIiO MDQXiUMIiEDQ
YRWy .ROR]JVYiUL /

7LVID~-MODNQIiO MDQXiUMIEDQ
JRWy .ROR]VYiUL ,

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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$ f& K PpUVPNOHW& Yt] V&U&VpPJIJH D OHJQD
VYEE UpJLYLEDQ H] KDOPR]YyGLN IHO $ UpWHJ]H
PYVIDNRVY DODNXOiViYDO HJ\*WW YiOWRI]LN VYV
V]tQ N|JHOPEHQ IRNR]DWRVD& K IFPI§ & T pWD HYPM WM |
U&VpJpQpO IRJYD D PHGHU DOVy UpJLYyMIiED iUD

OLXWiQ D Yt] HIJpV] W|PHJH f& K PpUVpNOF
IHO+OU O OHIHOp KDODG (] D WpOL IRUGtWRWYV
OO D MpJ -RPOX®] D$ WDYDV]L IHOPHOHJHGpPVNRI
N|JHHOLOGHJHEE Yt]JUpWHJHN HOpULN D f& K PpUV
lanak  WDYDV]L FLUNXOiFLyYy 1\iURQ D Yt]K PpUVpN
NHQ $ OHJIHOV IHOPHOHJHGHWW UpWHJ ~V]LN
U&VpJl& YtIW|PHIJHQ GLUHNW UpWHJ]HWWVpJ

$ Yt]IRO\iVRN K PpUVpNOHWL YLV$RO\DLQDN
WikietD WHQJHUV]LQW IHOHWWL PDJDVVIJQDN
IRUUIVYLGpNW O YDOyYy WiIiYROVIJQDN D Yt]MiUi\
QDN pV D] DNWXiOLVnakGArgelldi VL Y I$VYR]QHONi V
YtIW|PHJIpQBDMMGY HYPIGHDW W i2zkUB AQWNOOHP] 137
OHJHV K PpUYVpNO HWdohd pam ldidqutikiy esededl. V PLpQW H
When pV U|YLGeneGHHW W D Yt]IHOV]tQ EHIDJ\iIVIEDC
HI\HQHW @BX) V pilBHND

9t]VILQWHV ViINBPDNQU YN VOHQYW VHEE K PpUVp
VpJHN LV DGYGKDWQDN HOV HREUHEIDNH D HYD WARHE\E
PHQWpPpQ D G~V PDNURYHJHWIiFDyM-PEOWHQVIDDN DB
WU NpS] GPpQ\ SO Q|YpQ\IROW\pNVED®@p N LQPUO
NLVHEE pV ODVV~EE iUDPOIiIV~ D Yt]IRO\IV DQQIi
pV QDSL K PpUVpNOHWL LQJDGR]iVD $ K PpUVp
D] HJI\LN OHJIRQWRVDEE KiWWpUWp&eH$- DPL EI
zetetk pOHWULWP XV iU D uz\9DINBEKely19Y9; Spéhce et al.
1980; FH O | | @&l Bakerp Veldmate 1989; Corkunp V ares 1992
Corbet 2003).$ V]pOV VpJHV -K iDpURIpPNBRNKR] DONDOPL
IDMRNDW HXULWHUPLNXVQDN D V]&NHEE KDWil
VIWHQRWHUPLNXVQBROPWEBHPNNEVHRLGHINHGY
PLNXV WDUWyYyVDQ KLGHJ N|UsOPpQ\HN N|]|WW
YH]]*NL]HLQN pYV]DNRViQWRUVPNOHWL]L pO OpQ
OyJLDL YIiOWR]iVDLW V]DSRURGIVL N|U-OPpQ\HI
IRO\IiIVRBQ MINHWWDQL YIOWR]iIVRN K PpUVpNOHWI
PRV NpUGpV PHJYiIiODV]RODWODQ PpJ

FODORIG679EK87$71.g=3217
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$ NROQWLQHQWIOLVY YLIHNHW K PpUVpNOH
gyobb csoportra oszthatjuk:
a) hidegvizek tK PpUVpNOSH VO WWL SO IHOV|tQ D
YLGpNL IRUUIVRN SDWDNRN YL]H
b) PP UVPNHOW K PpUNDROCRHMW| & WMWHN PpUVpNO
PiQ\~ YLIHN SO DODFVRQ\DEE WpUV]tQ& Q
ink);
c) KpYL}OMC ODJ\DURUVDIIRI@QHWWL Yt]K PpUVpN
SO IHOV]tQ bobwwL JHRWHUPIOLVY HUHGH
SXVL WHU*OHWHN YL]JHL

$] HJ\HV IDMRN K PpUVpPNOHWL RSWLPXP
JIWW PR]JRJKDW tJ\ SpOGiXO HJ\ Q\iURQ iWPF
Wy pO KHO\L B ®RWWHOWOBW RPap RWIW pRIG 3 YQK
degebb vizelk H] DONDOPD]JNRGRWW VHEHV SLV]WU
nek. 6RN Yt]L pO OpQ\ W|OWL D V]iPiUD NHGYH]
ODSRWEDQ SO EpNpV KDODLQN WpOL HOYHL

$ K IRUUIVRNEDQ HOV VRUEDQaDafjskIDV K
pV WHUPRILO EDNWpULXPRNS R@\WiDQDW gD HV
WDUWRPIQ\EDQ LV WDOIiOKDWXQN pO OpQ\HN
JRPEIN N<O|QE|] YpJOpPpQ\HN $ MpJ IHOV]tQp
VXJiU]iV UpYpQ IHGH]LN iVYiQ\L DQ\DJRNKR]
~WMiQ D MpJ IHOV]tQpUH NHU+<O SRUV]HPFVp

1pJY NULRELRWYSWtSXVW N<O|QtW+QN HO
a) VDUNL NUEBRBLRWYSIYLGPNL WHU<OHWHN Mp
b)y WHQJHUL NYS®REVRWNEBLGPNL WHQJIJHUHN Mp
c) V]iUD]I|OGL NUS®RERPRWYBDEE KHJ\VpJHN JOH

NRV KyIROWMDL EHIDJ\RWW WDYDN IRO\yN
d) NeO|QOHJHV Nyl jcBes bRISgdE H O | | THEL).

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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$ )|OGUHaWXWiWJ]iV PLQ VpJLOHJ KiURP I: WDUWRPI
x 300t QP KXOOiPKRVV]~ViJ~ LERO\iQW~HOL VXJ
X 380750 MM KX O OiPKRVV]~ViJ~ OiWKDWYy IpQ\

X 750+ QP KXOOiPKRVV]~ViJ~ Y|U[V|Q LQQHQL
$ 1DSEyO D )|OG IHOV]tQpUH pUNHW QMO MH
NE PV V]y UaN2006X SSANKNBWNY|]YHWOHQ pV D V]y!

JiU]iV DAOQVIN|UEHQLW B OHQKWWYWHN ¥t)SiUD SR
PHQQ\LVpJpW O D] pJ ERUXOWViddWy OtpMD® 1DS
V]tQUH pUNH] IpQ\ EVY]RNDW KUQGLED UHIOH][LY
VIpWV]yUyGLNagy/CHOIQIHY GLN [Kdehb] raphtagdsy
ViJQIiO SO QDSNHOWH QDSQ\XJWD DQDFVRQ\D
IHOV]tQW tJ\ QDJ\REE D YEVPMOPRYHWYV] G pV W U WX
UyGiV pV D IpQ\HO Q\bkOzga/ A 868K et &IgIEINVEDD Q O H
MiWV]yGy UHIOH[LYYDO V]J]HPEHQ M HR\RQWGiV
IRUPIMD DPH&hepN XBIMHPENM® WpU PLQGHM LUIQVIE
MHOHQV pléhdtheD QOMEHJI UpV]HFVNpPN D Yt]IHOV]t
FVHNpO\HEE KiQ\DGEDQ PDJXNDW BWKBPWOHNRO
lpQ\ HJ\ UpV]pW YLVVIDLUIQ\tWKDWWDDR B} IDACPRI
Yt] MHOKBQV@id#pV Yt]IROPQARNV]RQ\DL pYV]DNRVI
VIDNRVDQ V W D PpO\VpJIJHO LV/DBDVRMDPIDN W H (
V]HQ Q\H] pnél akkpimekiithet KD QRUPIO QDSSDOL PH.
PHOOHWW D PHGHUEHQ HJ\ PpWHUW N tDPP O G\HLD
DOM]DWIQDN UpV]HL RSIiORV Yt] HWHIW p]BH O WR
Yt]QpO PHERMUWVHNpPO\HEE UpJLYEDQ PpJ OiWV]LN
UiMIDJ\RQ ][DYDURV Yt] HVHWPEHQ DLRHREGW IV]DE
QpN SURILOMD VHP NLYHKHW  9tyM Oi\Q\DRINPKE.V HW
VIHUHV PpUpVpUH QHP PLQGNPUYDRBpP Q HKNH W | M pIW
SecchiNRURQJJDO W|UWpQ PpUpVVHO NRQNUpPW
J\RUVDEE iUDPOiV~ Yt]IRO\iVRN HVHWHPEHQ HQQ
V]yUyGiV pV D] HOQ\HOpV PpUWPpNH V. ¥JHU Y H®WIDC
YHIJ\¢OHWHNW O D OHEHJ UpV]HEWRYMBHOOHJ
KDWROyY IpQ\WXJDUDN KXOOiPKRVWV]XMWa¢t\WHYLQW
nakle.$] LO\HQ Yt#]JEHQ D NpN V]tQ& VXIJDUDN MXWQ
H]lpUW OiWV]DQDN D PpO\HBEW HQM/NPML HNXt]& WD



K2/2=69E8., tDe93$GY. tKOHUTE..H,'52%,2/i*,$35

27 IEWDQDSIpQ\ N*O|QE|]] KXOOiIPKRVV]~ VXJDUDLQ
D] iIWWWW®JHUYt]EHQ
(Carothers 200D ODSMiIiQ VIHUNHV]WYH

28 TEUD7LVID WLV]D~-MODNL KROWIJIQDN ViUJIVEDUQ
NHYHUHGLN D | iJ YL]pYHO
YRWy .ROR]VYiUL /
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$ IRWRV]LQWpP]LVHQ DODSXOy SW@HU SURG
PHQWL [iV Q|YPQ\]HW iUQ\pNROiVD G|QW HQ EHI
QDSVXJiU]iV PHQQ\LVpJpW V tJ\ NLKDW D Yt]L p
DUIQW IRQWRV IpQ\YLV]JRQ\RNUD pV K PpUVpNO
V]iU~ YHIJHWIiFLywbehe® OHJIpSUB DS/ YJiU]iV D Q|YpC
Qp® tRWRV]LQWHPMVVIRINPIQ+HQHUIHWLNDL WpQ
YLV]RQW PiV IRQWRV V]JHUHSH LV YDQ PHJKDW
SHJtWL WiMpNR]yGiVXNDW pV V]DEiO\R]]D pOHW
(Angelier 2003).$ IRWRV]LQWp]LY KDWpNRQ\ WDUWRPI
JIWWL DPL D] |V V H8%-a\(FI0 U|DEL). +

JRWLNXV WURBDIYQ]HNWHAY MyoO, adoNal OiJtWR
IRWRV]LQWp]LV ]DMOLN

$IRWLNXV UpWHJ+DNRIROROEEVY NMM V|WpW UpWH
HOpJ IpQ\ D IRWRV]LQWHWL]iOiVKR] D] DXWRWL
WL]iOyN NpSYLVHOLN iOWDOyED.Q D OHERQWyN

$ PPUVHPNH®WQIHUHN IRWLNXV ]JyQiMD KR]Ji®
WHU PpO\VpJLJ WHUMHG WUySXEL D/QDWHWV W\pD B N
KDWy D KRPiO\RV ]yQD PDMG PpWHU PpO\Vp.
]lyQD iEUD

$ Yt] V]tQpW OHJSRQWRVDEEDQ V]&UW PLQV
Yt] V]ItQH VRNIpOH N|U<OPpQ\ HI\eWWHYV KDWiViQ
PpO\VpJpW O D KXOOiP]iV LQWHQ]JLWiViwyO D I
OpN PHQQ\LVpJpW O pV V]G RPNz etask O
WtSXViWyO D] DNWXiOLV IHOK ERUtWiVWyO D C
YPQ\ERUtWRWWViJ MHOOHJpW O 1JJ

OLQGH]HN PHOOHWW D IpQ\YLVV]DYHU GpV
HU VHQ EHIRO\IVROMD D Yt]IHOV]tQ IRGUR]YGiV
UpV]HFVNpPN V]HV]WRQV]tQH], GpNW 788]D0 | V] WHR
VIDSRURGY SODQNWRQV]HUYH]JHWHN SODQNWRZC
DOJDW|PHJ QHXV]WRQV]JtQH] GpVW SO Yt]YLU
1981; Dp Y & &l. 2011)$ WpOL LG V]IDNEDQ D Yt]IHOV]tQF
V] MpJUpWHJ DODWW DPHQQ\LEHQ QHP WDNDU
WHQJtY IRWRV]LQWp]LV ]DMOLN $ KLGHJW&U V
OHIOt @itk ELROYyJLDL SURGXNFyMD DNWtY HEEHQ
QLQFV HOHJHQG IpQ\ D IRWRV]LQWDp]LV QHP P
R[LIJpPQKLIiQ\RVY iOODSRWRW LGp]KHW HO
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ATHOV]tQL YL]HN OHIR O \R&IN @NHINDNEN ioF L y
leti Q\RPiIVNGIDPEVHUH® KRUAL]RQWIOLWK &/HQJF
WyOHaymV YLKDUGDJIiO\ OpWUHM)MW plRHIQ i i Uy
HUHG WHKHWHWOHQMWp DL VHH CREEIRIVRMWKYD W M D
iUDPOiIVRN LUIQ\iW IGRpHMpPYIQW WHDV V&U&VPp
gei, D] RWW pO V]HUYH]HWHN p O/HBNYELRPINRIL V p
lehetn ek WD UWYyV YDMtLG /R BARRNO i VIQDPNL N|[]JOH
NHGpV QPpWBNtWpVH D Yt]HU P&Y lNeuexiaE L Qil
EiO\R]iVL PXQNIODWRN N|YHWN hb |5 pNH QWX Qv
PYGRVtWMIN D WHUPpV]IHWHYV QOJUVREBNYHO | RRQ\E
YHJHWHNHW UKHRILO D]lima@iP©0Va\p QHN R H B YQ
]J*N $ Yt] SHULRGLNXV pV DS HU® ®L MK VWVRPRH]JD i
NHYHUHGpVpKH] D WiSDQ\DJRWHBEDRORMKG®IM pk

$] HJ\PiVVDO SiUKX]DPRV SiO\iNR® KPO|E
YtJUpK¥pNFVpWHI]HWWD POIIDQDUN V Leiy lUN X Y W HNE |
YHW HQ PHIYUOWRHMNpIN O HW pjXQIHpywEdEEkE-i E E L
veredYH WXUEXOHQV iUDP@iWIWRILPLW XX BHDBEWHY Y I
YLVINR]IMWVpVIW YW HGHULPIpU&WWWNRPW DBVBIR\QRO
mal(Re)adhatjuk me¢gRe VLN) 7THUPpPV]JHWHY N|UsOPpQ\HDM
KDWy N+O|QE|] HU N D PHG WP \H HFQ\NHW CHIQR/ipy
ViIWy pV NLWpUtW «WN|]pVHRN INQL® MD WXWIEXQ
Q\iED PXWDWQD

OHIN*O|QE|]WHW+ QN SHULRGLNXV ULWPL!I
RGLNXV DULWPLNXV SO KXOOIiP]iV.WyOHQJ

(J\ Yt]JPHGHQFH HVHWpPEHQ Q\XVPORH WO QT
KD D] DOIEEL IHO*OHWHN SiUOXEPBBRVDN HJI\Pi'
x D Yt] IHOV]tQpKH] YLV]IRQ\tWRWW D]JRQRV Py
x D] DJRQRV Q\RPiV~ SRQWRNDW DONRWY IHO
x D] DJRQRV K PpUVPNOHW& SRQWRN DONRWW
x D] HI\HQO V&U&VpJ& IHO*OHWHN

+D H IHO*OHWHN EiUPHO\LNH HOWpU D Yt
lyi iOODSRW YLVV]DiOOtWiViUD LUIQ\XOy iUDF
J\RUVXOiViUD NEKDW D @RKRJR@LNV HUpVDDV~U
Q\RPiVN*O|QEVpJ LV
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$ IHOV]tQL YapétibNikisEEDPOiIVL IRUPIL
xV]pO iOWDOQOUDPMOWRMWWYt]VILQWNLOH®G+-0OpV (
DPHUU O DDVYpIODI®&MB V]pO DODWWL ROQGDORQ
xV&U&VPIN-O|QEVpPJE O Hplna@szakttDPI i RN]DNRYV
K PPUVPNOHWL N*O|QEVpPJHNE © D GWINHDNEDQH N
VIL pV WDYDV]L NRQYHNFLYNEDROiIV D K UpWHJ
xK PpUVpNW-@H@EVpJE i@ DBYGAR N
xNRQFHQWIWOFQEVpJE i DBYGAR N
xN*O|QE|] Yt]W|PHJHN WDOiONR]iVD UpYpQ NLD
xD GRPERU]DW YiOWR]pNRQ\ViJiEyO pV D QHKp]\
NXOy WXUEXOH@¥O UDPA\WNRNL]pQHN iUDPOiVD

X 7YyOHQJpV VHLFKH

$ WyOHQJpV VHIFKBJ\HNpPpW FVURIPWBRQXW~ i®
OyKXOOiP $NNRU M|Q OpWUH DPLNRU WDUWyYV
EHQ D] iUDPOiV LUIQ\iED NLOHQGtWHWW Yt]W|F
PHJV]&QWH XWiQ YLVV]DiUDPOLN D Wip@@OHO HO
W|UWpQ iUDPOi\baR EWRO\PWRQRDWMiN D PHWHR
JHRPRUIROyYJLDL MHOOHP] N

x 9t]IRO\iVRN iUDPOiVD

A Yt]IRO\WLRNQHN iUDPOiVD D PDJDVDEE WpUYV
Q\DEEDN IHOp W|UWpPQLN $ Yt] iUDPOiVD D PHG
J\RQ HOWpU OHKHW $ WHUPpPV]HWHY PHGHUPF
EHQ D OHJPPO\HEE SRQWRN 1+JJ OHJHVpPEHQ D
OHJQDJ\REE iUDPOiVL VHEH/PIp O WDRHBKQ MHO
HOWpU D SDUWL UpJLypWyO $] iUDPOIVL WpQ\H
MiN HJ\ DGRWW pO KHO\ IDXQiMiQDN pV IOyUiMi
iUDPOiVL YLVIRQ\RNDW LOO D KDWiVXN DODWYV
FVH|VV]HWpWHOW R[LJpQWDUWDOPDW K PpUV
UiOMiN D] HJ\HV IDMRN NpSYLVHO L $] iUDGIiVRN
NLPRVY KDWiV W H O MhedéniszonysaDAgydiaDkPiON/WHD D
Yt]JIRO\IVRN G|QW HQ GXUYD PUHGHY R EDQ~LIYR
QDJ\ D Yt] HOUDJDGY HUHMH HPPBWWHD]HEMN Op\Q
IHOWpPWHOHL. NHGDHPJOWMCR-NEN® DGyGy NLPRVYyY p)
WiV HJ\HV pO OpQ\HN HOVRGUYGIiViW IL]JLNDL V
GpVpW RNRKDWMD $ SDUWL Q|YpQ\HN J\[NHUHL
D Yt]L WHUHSWIiUJ\DN PHGHUW]|UpVHN N+<O|QE|]
DODNtWDQDN NL

FODORIG679EK87$71.g=3217
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X +XOO0iP]iV

3HULRGLNXV Yt]JPR]JiIVQDN WHNLQWKHW I
RND KRJ\ D] HJ\HQV~O\L KHO\]JHWEHQ OpY Y
OpJQ\RPiV N|YHWNH]WpPEHQ NLPR]GXO PDMG
SRW iWWHUMHG D V]RPV]pGRY UpV]HFVNpNUF
OiP OpWUHM|WWpW $ UpV]HFVNpPN N|USiO\iQ |
UpV]pW KXOOiPKHJ\QHN EHV+<OO\HG UpV]pW

IRANY
29 IEWDYt]JUpV]HFVNpPN PR]JiVD D KXOOiP]iV NLDO

AKpW VIRPV]pGRYV KXOOiPKHJI\ N|J|[WWL Wi}
QHYH]]*N %iU HVHWHQNPQW D MHOHQVpJ RS\
JHWpW NeetDewrlt]VHLQWHY LUIQ\~ iUDPOiIVW QHP
Sio\iQ PR]Jy YtJUpV]HFVNpPN D PHGHUIHQpNE!
PR]JIVXNEYO LO\HQNRU D KXEUDP BVKKORFOR
JDVViJD KRVV]~ViJD pV IUHNYHQFLiMDa V]pC
VIDEDG Yt]IHO*OHW KRVV]iWyO D Yt] PpO\VpJ

+XOOiPW|UpVQHN QHYPIPWI{BRPSRRW ®DN FVD
OiPKHJ\ |[VV]JHRPOLN

7XU]iIVOQDN BtYMXNO\Yt]& WHQJHUSDUWUD NLI
SDUW HO WHUpPEH @StWHWW KRPRNJIW

x EUDSIO\

$] iUDSHOM pV D WOIBHJYRQ]iVD N|NIHMONDHN XV
SHULRGLNXV$Y+RRORGJDV)|OG EHOVHMWMEHIN WD O
]JPSSRQW N|Uz OJ DREBUGRRNV ID\DE3/YOGY FHQW el X JiOL
+ROG W|PHJYRQ]iVD DODNtW MDpWH Pl IOBDM\Y VK IDWM
iOWDOIEDQ XJ\DQDNNRUD $ 1DIROIGQD@ QDVVF
+ROG N|]JHOHEE WDOIiOKDWy DS )PO GKHIN LtQ WHADW)
VIHU HU VHEE$P D®i®p Q@O D GDJiO\ iWF [RIWR YV DG
HI\PI¥VROGW|OWHNRU pV ~MKROGNRYHpPIHEBWE
tengely P H Q Wi¢lyegkedik e. AIDS pV D +ROG HJ\PiV HU KL
VIWLN pV D]QBWORHEV®DOIO\KXOOIPRW LGp]QH
eOV pV XWROVYy QHJ\HG LGHMPEHD 1iD® mV )PO €

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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NpSHVW tJ\ J\HQJtWLN HD KB JIKOVWXOW iR ®@pHUYNR
YDNB) DSiO\ pV D GDJiO\ Yt]VILQWN-O|QEMpJH D
UpV]HLQ D WHQJHUSDUW pVYYD \Whkhgriadyddrih® pN M HC
NpKiQ\ FHQWl.ZadalHb0 enMD| E E i (UVAdidly-| E | O

PpWHU LV YIOWR]JKDW D] XJ@OQIDPR Q@ GNHH @ HP\W b |
Y 6kintN+ O | Q. AVYHYR QW L @2¢KQ/W I LKISEBON L WHUMHGpPpVH P
PD[LPXP FHQWLPpWHUHYV HQWpWp MHNY Pt QWIDMDNARY
UiVRN Yt]DGy NDSDFLWiVD D]ViwD B | ®MHMH CHHIQW pU p
mutat(B U | Jéd &l. 2014)

X THQJHUIUDPODWRN

7HQJHUIUD POIDWRIN Op¥ N JU¥gVDQ HJI\ LWiQ\ED I~
iOWDO NHOWstkyVHOAHMBIMOD )|OG IRUJIV[EYyO DG
lissHUD V~UOYGiVL HU D NRQWLQHQVHN|[pV D W
HOWpUtWKHW VDMiIWRY iUDPOiIVUHQGV]HUW KR

IJHKHWQHN KRUL]JRQWIiOLV IHOV]tQL YDJ\ I}
IHOV]iO@HYPOOY LUIQ\~DN (ON<O|QtWsQN KLG
sokat. $ IHOV]tQL iUDPODWRN D] pV]DNL IpOWHNPpP
PHJHJ\H] D GpOL IpPOWHNpPQ D]]DO HOOHQWpWF
WDOIEDQ D IHOV]tQW O V]iPtWRWW N|U<OEHO+0
$ WHQJHUYt] K PpUVPNOHWRURQGBRWOYH F yRID YW
YLOiIJYyFHA@BDWQiOOyYy pV IHOV]iOOy iUDPODWRND)
FLUNXQizZEBR Y @WpU V&U&VH IHHIHGIWUUOMDiIVRN EL
tottan KDWQDN D] iOWDOXN p UL QAVEHW, WietweH U« O H W
e V]@tant-iUD PODWHWIDNUD V]iCebt W RS\ \PLH Ot W | P H
MHOHQOpPWH (XUySD VIHPSRQWMIEYyQANRPRO\ p.
NR]DWRVDQ OHK+O YQX[YWHRNFYLWA&UROMQAB WpUVpJ
OHV]iOOy WHQJHUIUDPODWRW NpSH]YH OHV+.0O0O)
NXOy R[LIPQEHQ JD]GDJ PpO\VGhHQ LHWD®O] NH] W
0pO\VWHQJH U lazhjar@p\WHW@p UV pJIpEHQ LV NpS] GLN
pV IHOV]tQ DODWWL WHQJH U iURdganiferRasalE LR Oy J L
OHKHW Yp WHV]LN D YLOiJyFHiQ WpUV]tQHL N|]|

(B U | Jét &l 2014).
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71.7LSROyJLDL DODSYHWpV

%iUPHO\ WLSROyJLD PHIJDONRWIVIQiIiO NL
NpUGpVNpQW PHU«O IHO KRJ\ PLO\HQ V]JHUH:
[IJLVIQDN D WtSXVRN NLYIODV]WIiVIiQiO 0LQG|
rendelkezik ugyanis oyarkHJ\HGL VDMiWRVVIJRN IRUPiIM
QXOMHI\HNNHO DPHO\HN DODSMiIiQ HJ\PiVWy!
DWWyO [«JJHWOHQ+O pUYpQ\HV KRJ\ D] HON«(
W|EEp YDJ\ NHYpVEp LOO MyO YDJ\ URVV]XO
QHKH]JHQ NLGHUtWKHW pV WDQXOPIQ\R]KDWy

$ VIDNHPEHUHN D] DQDOLWLNXVY HOMiUIV
VDMiWRVVIJRNDW LJ\HNH]JQHN IHOWiIiUQL KRJ
WDQL pV MHOOHPH]QL WXGMIiIN (]JiOWDO OpQ\
NtY+«OL VRNIpOHVpJpW $KKR] DJRQEDQ KRJ\
HOLJD]RGKDVVXQN D PHJLVPHUpPV V]LQWHW
JHOWpPWOHQ+O V]*NVpJ YDQ DUUD LV KRJ\ QH
LV RO\DQ MHJ\HNHW DPHO\HN VHJtWVpJpYHO
gek +tN*O|QE|] FVRSRUWNPS]pVL HOM|UMAMRN D
JHNNp IRUPIOKDWYN (]JiOWDO Q\tOLN XJ\DQLV
VRNIpOHVpPJpEHQ YDOy N|QQ\HEE HOLJD]RGIV

$ OHKHWVpJHV FVRSRUWRVtWiIVRN V]iPD "
WXPFVRSRUWQIO LV N*O|QE|]KHW | NpQW DW
VpJIRUPiIOy VDMiIWRVVIJRNDW Y iabnbhamnsxm@aN U F
QHP V]IDEDG V]HP HO O WpYHVIWHQL KRJ\ H]
DEVIWUDNFLY DPLQHN D] HUHGPpQ\H D WHUF
WH] QHN FVDN D] DGRWW FVRSRUWKR] WDUW|
[¢+JJHWOHQ+«O DWWyO KRJ\ HIHN PLQGLJ KRU
W|EE RO\DQ N|]|V MHJ\HW [P R 8 JHMOGI DK HFW RY
VRUR® iYWWHOHQ+O VRNIpOH HJ\HGL Yt]WpU
VIHUJHWW WDSDV]WDODWRN D]W PXWDWWiN
YHOHWSiU VIHULQWL PHJIN|JHOtWpVW D Yt]Wp
ViJDLQDN IHOWIiUIiVIEDQ LV pUYPQ\HVtWHQL N
PHUpVH D PDIJXDGRB¥LRDYJLIEDQ PiU QDJ\RQ
DPLQW D]JW 9DUJD /DMRV NpW NLW&Q GROJI
9DUJD DUUyO V]iPRO EH WPpPUEHQ pV LG
JIODWVRUR]DWDL DODSMiIiQ KRJ\ D PHVWHU?
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egyestavaN O |QiOOy ELROKWRDRIF HQRY@J PpJ DNNRU L
PIVED YDQ OHFRA&SMXNt W V]pOHV JiW YiODV]WI
PiVWyO" eSSHQ HQQHN D NLIHMH]JHWW HJ\HGLYV
W|Q|]WH DUUD KRJ\ V]pOHV N|U& pV QHP]HWN]]
QXOPIQ\RN XWiQ MDYDVODWRW WHJ\HQ HJ\ iWIF
JIWRVVIJRNDW HO WpUEH KHO1%5}). VasgdllapfR Oy JLi U
DIRQEDQ DUUD LV IHOKtYWD D ILJ\HOPHW KRJ)\
V]iPD XJ\DQDQQiIiO D] REMHNWXPFVRSRUWQIO L
l+JJ HQ KRJ\ PL D UHQGH] HOY D]D] PLO\HQ N|]
JRN DODSMiIiQ W|UWpPpQLN D FVRSRUWRVtWIV eUYV
D KD]DL YYt]WLSROYJLIEDQYT LV V]JiPRV FVRSRUW
vai 1976).$ WRYIEELPDEDD) /DMRV VIHOOHRY.VpJIpW |
RO\DQ iOWDONQEROYUIMWpWUVPHUWHWpPVPpUH NHU:

'pYDL HW DO DPLW DONDOPDVQDN WDL
ULIQN DPHGGHWFH LOO PiV WHUPLQROyJLD V]H
JUIILDL UpJLy 'HPHWHU YDJ\ S8.QMRQ [NRUp
VDMiWRV YLV]RQ\DLW 9DUJD = %RUKLGL
tJ\ QHPFVDN ELRJHRJUIILDL KDQHP KLGUR|NRC
KHW OHJMREE pV OHJIWIRJYEE HOLJD]RGIVL IH

6]iPRV NHGYH] WOHQ WDSDV]WDOB®OPWDQ~V
OHWL IpOUHpUWpPVHN pV J\ADNRUDODWIDNXGIPDOFRI
E|]] LQGtWWDWIiV~ WLSROR NILNQG XDV VN.DINWOHDIFH O}
PHQ NtY«O KDIVYDHY HJIpVV]p NtYIQMXN |VV]HRO
VRNNDO LQNIiEE DUUD NHOO W|UHNSERBQWRKRI\ D
PHIJDGMXN pV D] HQQHN PHJIHOHO OIN «NOQ) @/tt\J y U |
VeN Yt]IRO\iVRN HVHWpPEHQ DKKR] KRHQ@] HJ\H
MHOOHPH]KHVVeN KiURPIpOH V]H®RBRBQWQW] HJ 4L\
VPpJHVQHN .|]*O<N D] HOV QpO D VHP®H]O HHWOLY M]
pO KHO\ D PiVRGLNQIO D VIHPOpQIBW]L BIOINSDKL
Yt]WpU D KDUPDGLNQiIiO SHGLJ DJNQHGH]p GIlOW PY
Yt]IRUJDORPt. WIEOQIi]D

$ WRYIEELDNEDQ D Yt]JIRO\IiVRNDW NIMNEH D
MXN LVPHUWHWQL OHJIRQWRVOBEE pD REW R VE/HJ L
PXWDWQL pV pUWHOPH]QL (O V]|WHDRQBRP PH.
UHQGV]HU WpQ\OHJHVHQ OpWH] DODYHODMPHLYE
PDL VIHPSRQW~ WLSROYJLIN HI\PiVUDDOWRQD®/ NF
WpVVHO WXGMXQN HOMIUQL

FODORIG679EK87$71.g=3217
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2. WiEO§DXWURP N+O|QE|]
pUGHPL NDSFVRODWEDQ OpY WLSROyJLD |

VIHPOPOHWPYG~ pV UHQGH]pV
NDWHJyUL

gNROyYJLDL pO KHO\N|]JSRQW~

WL

9t]L DNYDW,
PO KHO\H N

Vizes (szemiakvatikus)
pO KHO\HN

6]iUD]I|OGL W
pO KHO\HN

+LGURJHRJUIILDL YtJWpUN|]SRQW~

JHOV]tQL Y|

)RUUIVRN |

YHOV]tQ DOD

+LGUROYJLDL -YJIRRIQORWLSROYJLI

EOODQGyY HX
Vt]IRUJDOR

EWPHQHWL V]H
Yt]IRUJDOR

9iOWR]y DV]
Yt]IRUJDOR

72.$ KLGURV]IpUD WLSL]iOiVL DODSHJ\VpJHL
7.21. $ Yt]WpU pV D YtJWHVW

$ I|OGL Yt]NpV]OHW HJ\UpV]IW D I|OGNpUH.
GpVHLEHQ PiVUpVKY|IPYQEYNXVHBHQGV]HUHLE
V RWW W|EEQ\LUH YDODPLO\HQ MyO N|U<OKL
DID] PHIMHOHQpPVL IRUPIMB YN VYGHWQ HE\L'
D NJU-OKDWiIUROKDWYyY D]D] |QiOOYyQDN WHNL
UHJQHN D Yt]]JHO IRO\DPDWRVDYQ MW |OW|WW

$ QDJ\REE Yt{]WHUHN HVHWPpPEHQ PLYW SC
XQNISRORFWLU 7LV]D J\DNUDQ PHU<O IHO L
O\HQ VIHPSHRQWE¥ROEDQ N*OOHP IMyYWJHRDEQ WD
YDJ\ HON<O|QtWKHW HJ\VpJHNYRH3NMME4-OpVp!
YH] QNN iEUD (JHNHW J\DNUDQ |inba®@gla®@p Y Y HC
HIJI\HV PHGHQFpl Bzigliget | W KdB0pVY eV]DNBgyOHWL
6LYIFPHIGHQFH YDJ\ D] DIRQ EHO-OL QB|QREE
)&]I-LE|O Dhc@iHOHMHOOHJ]IHWHV-WLV]WIiVDLW®J
WLVIWIiV D PRWFGIROWDWLIOYyDQ HOQHY-H]JHW YV
DarvasH{HQp N &IN\NHDQDIV

(] D NpW IRKDOWRPIQH\DLQNWYO ORVRQ\L
D] (XUySDL 8QLY 9t] . HUHWLUIQ\HOYpPQHN (8 ¢
SHDQ 8QLRQ D KD]DL V]yKDV]QiODWEDQ V
YDUyDQ |[VVIHPRVYGRWW

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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i . 9t]WpU pV

|1pSV-
medence \
.
Keszthelyi- - eV]DNNH (
medence medence

. Szigligeti-
medence
Google Earth
2 X

%i]VOE|Q
s: y

HON.O|QtWpVpQH
Balaton, %i]VPE|O Yt]W
.pW MyO HON-.O|Qt
1iGDV pV 1\tOW
a%ilVPE|OEHQ

INtOW Yt

30 iEUB Yt]WpU pV D YtJWHVW LOO D Yt]L pV D YL]HV pO k
YLVIRQ\tWRWW pV HJ\PiVRQ EHO+OL pUWHOPH]

A VKI hivatalosnak tartott nyelve (angol) ugyanis ugyanazt a kife-
MH]pVW ZDWHU ERG\ KDV]QiOMD PLQGNpW IRJI
V]IYHJ|VV]HI«JJpVE O OHKHW PHJIiOODStWDQL
+LGUR|NROyYJLDL VIHPSRQWEYO YLV]JRQW LJHQ
ORP HON+«O|QtWpVpUH HOV VRUEDQ EHQQIRJOD
QHPFVDNWLISWPEPYJILDL KDYHRtHAUWHD®ROYJIJLDL
VIHPSRQWEYO LV eSSHQ H]pUW EiWUDQ KDV]Qi
PHJOpY NpW NLIHMH]pVW W BUVODG F XN QIpND @ iHKF
KDVRQOyYDQ D Yt]JIRO\IVRNQIiO LV MyO HON-+O|Q
FVDN LWW HOV VRUEDQ D IRO\iV PHLQMWMp Qt]VMDAH Q
+HJ\HV VIDNDVI]IDL|]F®V )H DWW ]D 'H |[NRO®yJILDL
SROQWEYO ML V|i@LQW Yt]WHOWH@Q/RYIEEL YtJ]WHV)
O|QtWpVH LV OHKHWVpJHYVY PLQW SpOGiXO D WI
VIDNDV]RN LOYOt]®p PN | DiedBRASYY amelyeX hidnd-
HI\LNpQHN HJ\HGL |[NRDQ@QJISDIHNBGBEBMWWHWH\DU V
YHWNH]HWHY KDV]QiODWD D EL]WRVtWpN DUUD
MHOHQtWKHW D WLSROyJLDL EL]RQ\WDODQVilJ
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722. $ PHGHU pV D SDUW

$ I|/OGNPUHJ IHOsOHWL PpO\HGpVHitoEHQ H
MHOOHP]pVpKH] IHOWpPWOHQ+0O V]*NVpJ YDQ N
OHV LVPHUHWPUH pV D]RN I$]WH BV MHH b R\oHA HUD
PHVWHUVpPJHY HUHGHWE& PpO\HG pYheden2® HO\E
QHYH]]*N $ Yt]IRO\iVRN HVHWpPEHQ J\DNUDQ
O MHNpQW V]JLQRQtPiMDNpQW D] iJ\ SO IRC
KDWiUD D I|/OGNpUHJ IHOp D] DODSN JHW (E
KRJ\ D PHGHU QHP PLQGHQ HVHWEHQ D IRO\p
YpJ] GLN DRLYBIDSN JHW IHOHWWL Ne<O|QE]|] iC
GpNUpPWHJ PpJ D PHGHU V]JHUYHV UpViipQHN
gyelni kel aPHGHUIHQ MX]IHQ®YDN KHO\HV pV HJ
KDV]QiODWiUD KLV]HQ D PHGHUIHQpPN FVDN I
FVDN DJRQ D UpV]pQ HVLN HJ\EH D Yt]JIHQpNN
PULQWNH]LN hOHGpN MHOHQOpPWH HVHWPQ I
VILQWN+O|QEVpJ D] *OHGpNUpWS$ D ¥ DNV|W D G p
Yt] NeO|QOHJHV WXODMGR QM iHO KHEDMWHILO K QU \
KDV]QiODWWDO Yt]WeN|U NpSH]L D KDWiUW
QHP iOODQGY KDQHP IRO\WRKMRMDRYD Y iRRORG L
VIRNWIN D Yt]VILQW iGOD|QUEYD @ GQu\D G RY| LMW
NH]pVL YRQDOiIW N|]QDSL pUWHOHPEHQ D V]i
D V]iUD]I|OGGHO KDWiUR Vpastpd/m pwWQ HDYB]] €N TV
PHJIRJDOPD]iV DJRQEDQ UHQGV]HULQW FVDN
OHJDOIEELV U|YLG LGHLJ IHQQiOOy iOODSRV
VILQWLQJDGR]iIV PLDWW XJ\DQLV D SDUWYRQ
D] HOWROYGiV PpUWpNH YLV]RQ\ODJ U|YLG L
W|EE PpWHU LV OHKHW DPLQW D]W SO D 7L\
talni). (OYLOHJ WHKiW D SDUW D OBEEDYOMDEEF N
PHJIOODStWRWW SDUWYRQID]}DN DN |§ PUWL YWD OY |
W|EEQ\LUH YiOWR]y V]pOHV\ppO& HPMI WHAM M DE
KPpWN|]QDSL V]yKD V]®DO BDWNEDERD HDAOHIP W Q H N

723. $ KXOOiPWpU pV D] iUWpU

$ Yt]VILQW LQJDGR]iVDL PLDWW DPHO\HN
W VHN LV OHKHWQHN D PHGHU QHP iOODQGY
PHJ VIRNWiN N+O|QE|]WHWQL D KiURP MHOO}
~Q NLVYt]L N|]pSYt]L pV QDJIKYWURDRHIGOHRW]W
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Yt]IRO\iIVRN HVHWPpPEHQ LJHQ @® HOWHOHQ\W \PLI}
NRUODWL VIHPSRQWEYO

.LVYt] pV N|]pSYt] HYHWpPQ D YtJW|PHJ PDJiF
KHOVHINHGLN HO LO\HQNRU WHKiW D PHGHU pV
lemimHJtWpOpV DODSMiQ LV MyO pUWHOPH]KHW N
GHUQHN HOV VRUEDQ D UHNUHIiFLy D Yt]JL N|]OH
WllpV EHOYt]OHYH]HWpV VIHPSRQWMIEYO YDQ
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31.iEUB PHGHU D KXOOiPWpU pV D] iUWpU |VV]HKDQJROW

EHPXWDWiVD D 7LV]D PHQWH 7tPiU N|[]VpJ N|UJHWpKH] WD

D EDO SDUWL ROGDORQ D QDJ\YL]JHNQHN ~WMiW iOOy +D

MREE SDUWL ROGDORQ SHGLJ D] iUYL]JHN HOOHQ W|OW
VINViJiYDO

(JpV]HQ PiV D KHO\]JHW QDJ\YL]JHN N+O|Q|V
OpS iUYL]JHN HVHWpPQ $ IRO\yiJ\RQ NtY«O IHNY
IHOWpPpWHOHVHQ HO| QMWW QMNEMHY \RHIUD D HIWA
D WOWPVHNNHO KHO\WHOHQ +OX QOWEEND O OH
NLQWM*NEUD (JHNQHN D PpUHWH HJ\ V]&N KHJ\
Yt]IRO\iV HVHWpPpEHQ HOpJ FVHNpO\ ONJIHOMHE
GpNL Yt]JIROVIVRNQIO YLVIRQW LJHQ WHNLQWpPO
EHUFHO pV *iYDYHQFVHOO N|]|[WWL V]DNDV]iQ
OHV D] iUWpU YLVIRQW D 1\tBKWEJIVHH UMHEpPpW W/ 1D
MHG V tJ\ N|]JHO NP V]pOHV $ QDJ\Yt]L PHG
GHOPL V H]]JHO |VV]HI*JIJpVEHQ WHUPpPV]HWHVH
szet-pV NJUQ\HIHWYpGHOPL WpUHQ YDQ NRPRO\ M

$ Yt]IRBX®OiRWpPW KiUPDV |VV]HI«JJ HJ\VpJ
OpVH QDSMDLQNEDQ HJ\UH LQNIiEE IHOpUWpPNHC
J\&MMW]GIONRGiIVL VIJHPOpOHW V]JHULQWL IHOPpPL
pV IRQWRVDEE HUHGPpPQ\HLW NRBENRv& SpOGiN
Ecosystenterviceindex tPDJ\DU YIiOWR]DWEDQ 9t]IRO\iV
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Wp-RDROJIOWDWIiVL OpU V]iPD SURMHNW XJ\D
P&HQ H]W D IHOIRJiIVW NpSYLVHOL 3RGVFKXC
D YL]VJIODWL WHU+*OHW OHKDWIiUROiVD D] HC
W|UWpQLN

$ IHOPpUpVL WHU*OHW QHP NRUOiIWR]yGLN
nemapdd WV]HIpO\W D WHOMHY KXOOiPWHUHW
QHYH]pNWDQD V]HULQW MHOHQOHJIL KXOOiP
WpUHQ W~OL UpV]pW D 5(6, QHYH]pNWDQD V]
IRJODOMD $ YL]VJiOCaWKeNVWR JFODN GHWEHQ W
KDQHP D FPORULHQWiIiOWDQ NLYiODV]WRWW
PLQWDNpPQW EHPXWDWRWW V]D)NDerdk miid-HO Y p
HI\LNPEHQ pV D PLQG N-pakt- FROGDIGIMH & YHHY Y F
PHQWpPQ PHJ NHOO W|UWpQQLH D WHOMHV IH

73. gNROyJLDL V]HPOWOSIR@y p DDK H O\

$] INROyYyJLD YLV]RQ\ODJ ILDWDO WXGRPIQ
DIRQEDQ D P~OW V]i]DG PiVRGLN IHOpEHQ Q\
JyQN NpQW FLYLOL]iPIONVSHRWHERPWEVEQDN «WH
VXO V NLGHU*OWHN HQQHN NiURV N|YHWNH
HIJ\UH LQNIiEE WHUHW KyGtWRWW V tJ\ D] [NR
KRPORNWHUpPEH NHU<OW (EE O N|J[YHWNH] HQ
KDWIiVN|UpW LOOHW HQ NRPRO\ pUWHOPH]pVI
al. 1984), s fogalomrenrd|]HUH LV IpOUHpUWpPVHNNHO N
6DMQIODWRYV KRJ\ D V]iPRV WHU*OHWHQ UpJ
HJ\UH NpVLN V D] ~M pUWHOPH]pVHN EiUPHC(
PDLODJ QDJ\RQ QHKH]JHQ MXWQDN péhMpQ\UH
QDJ\ V]*NVpJ OHQQH KLV]HQ 5HQp 'HVFDUWH
SXO YpYH DKKR] AKRJ\ D] LIJD]ViJKR] HOMXVYV
EHQ PHJ NHOO VIDEDGXOQXQN PLQGHQ NpV]F
MDLWyYyO NH]J]GYH NHOO ~ MWUHBIDA\EHW HEGQENI M B Bl \
LJD]L pV QDJ\RQ V*UJHW SDUDGLJPDYiOWiVW
WLSROyJLD iWDODNtWiVD pV HOIRJDGIiVD

$ NRUIEEL |[NROyJLDL IHOIRJiV D] pO KHO\
QtWHWWH HO D Yt]L DNYDWLNXV pV D V]iUD
DPHULNDL NXWDWy OLWVFK pV *RVVHOLQJ
Q\RPiQ YLVIRQW QDSMDLQNEDQ HJ\UH LQNiE
6PLWK VIDYDLYDO pOYH YDQ HJ\ AlpO~W
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D YtJL [INRV]LV]WpPiN N|]|[WW DPHO\ PLQGNHWW
WDWMD ~ 8J\DQDNNRU DJRQEDQ D] LV EHEL]JRQ\
N[JHJ WIUYpQ\V]HU&VpJHL QHP pUYpQ\HVHN UiM
VIHUNH]HWL pV P&N|GpVL IHOWpWHOHLNHW FVD
WpQpVHN KDWiUR]]iN PHJ (JW D KDUPDGLN NJ|]W
SHQ | pO KHO\WtSXVW DQJROXO fZHiy&@DQGT Q
WHUPLQROYJLIEDQ D YL]JHV V]HPLDNYDWLNXV |
0iJ VILQWH PLQGHQ UpV]pQ D WiM OHJI EE MHO
UsOHWLOHJ DJRQEDQ QDSMDLQNUD MHOHQW V
W|EEQ\LUH HU VHQ OHURPORWW V tJ\ D OHJMR
N[]p NHUSOWWBRP | pO KHO\WtSXVW D N|YHWNH]
PiVWyO HJ\pUWHOP&HQ pV PHJEt]JKDWyYyDQ HON=+O
QRQ [NRUpJLY DGRWWViJDLQDN NLW+sQWHWHWW

9t]JL DNYDWLNXV pO KHO\HNQHN WHNLQWM -
JHNHW YDJ\ DJRN PHJKDWiUR]JRWW UpV]HLW DP#
QDWNR]JWDWRWW IHO*OHWDUIQ\RV iWODJPpO\Vp
QN PDNURYHJHWIiFLYy QHP WDOiOKDWy

9L]HV V]JHPLDNYDWLNXV pO KHO\HNQHN WH
HJI\WWpJHNHW DPHO\HNQHN IHO*OHWPPBYMRY iWC
i0O0iV HDHMWP® RpWHUW QHP KDODGMD PHJ D] H
QHN SHGLJ DJRNDW D UpV]HLW DPHO\HNQHN O
YHIHWIiFLYyp KYQN PRFWDU\ VIHIpO\Q|YpQ\]HW
YDJ\ NtVpUL WRYIEEi DJRNDW D WHUPpV]HWL H
PRUI WDODMRN WDOiOKDWYN DPHO\HNQHN IHO
KRVV]DEE LG WDUWDPLJ Yt]]JHO iWLWD®RWW V
Yt]LIpQ\& YDJ\ My Yt]W&UpV& Q|YpQIiOORPIQ\RN
ViVRVRNNINYOPRFBIUUpWHNNHO PRFViULV\RPWIiU
JiIWRQ\Q|YPQ\]JHWWHO QHG YHPN pRR ¥ I NUIH UKBHN MM
ERNRUI«]HVHNINHDHBKEBONNHO pIJHUOLJIHWHNN
DJRN MyO IHOLVPHUKHW PDUDGYiQ\DLYDO MHO

6]iUD]I|OGL WHUUHV]WULVY pO KHO\HNQHN V
HJ\WWpJHNHW DPHO\HNQpO D IHOV]tQHQ V]DEDG
EHQ SHGLJ Yt]JHO YDOy iWLWDWiV WDUWyVDQ |
FVDN OHJIHOMHEE LG V]DNRVDQ pV U|YLG LGHL
PiYDO pV]OHOKHW V H]pUW N|JHSHV YDJ\ NLV
HOYLVHO Q|YpQ\iOORPiIQ\RNNDO SO IpOV]iUD]
V]iUD] ORPERVHUG NNHO IHQ\ HUG NNHO LOO
YiQ\DLYDO MH®OHOHJEHWRNDORPPHJKDWIiUR]iVR

FODORIG679EK87$71.g=3217
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KRJ\ D V]iUD]I|OGL pO KHO\HN YDQQDN W~0OV-
UpV]DUIQ\D YLV]JRQW QDJ\RQ FVHNpO\ LG
WRQ D 'XQD D PpO\HEE EiQ\DWDYDN pV KHJ\
OHQW V UpV]H

1DJ\RQ WDQXOVi-MRVSBPpOLRHGDUDGLJIPD
JHVVpPJIpQHN PHJItWpOpVpKPHGHQHNQ®W HDQLW D
SpUH ,KULJ D WDD®MlyVDQ YDJ\ LG VIDNRVDQ
WHNHW iEUiI]JROMD D IRO\YyV]DEiO\R]JiVRN HO \
OpOYH NLGHU<O KRJ\ D ODJ\DURUV]iJ WHU:
(~30%) D] $01|0G WHU<OHW pQHMN5HHGULH GHEE A
D YLJHV pO KHO\HNKH] WDUWR]yQDN NHOO W
YpQ\WDNDUYW iEUi]JROYy WpUNpPS =yO\RPL

-

Kl j - :ﬁms?:]v/m/amwrr
32.iEUBOODQGYDQ pV LG VIDNRVDQ Yt]]HOPERHQWFRWW
EHQ D ;9,,, V]i]DG YpJpQ D PDJ\DU Yt]V]DEiO\R]JiVL P.

HO WW >,KULJ Q\RPiQ@

( KHO\]JHWNpPSHW LOOHW HQ D] iUPHQWH Vt

OyJLDL VIHPSRQWEYO DKRJ\ HJW D] ~Q EHO
PHJ LV WDSDV]WDOMXN (]JW D] DGRW WNIQXI N
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JHWYpGHOPL KDQHP Yt]JD]GIiONRGIVL pV PH] JD
GHPHV OHQQH HOIRJDGQL V D M|Y W AZOOHW H(
PO KWQSROyYJLDL SDUDGLJPDYiOWiVQDN D N|]H¢
NpSSHQ PHJ NHOO W |UME® $Q GRKHW W BQ|i@9 pUYH
ULQW D ANOtPDYiOWR]iV OHJI NpSSHQ D Yt]JU O
V~O\RVDQ pULQWL D )|OG KLGUROYJLDL FLNOXYV
OpOHWWHO OHKHW WHKiW HJ\ HJ\VpJHMY Yt]JD]G
EHOYt] pV D] DV]iO\ HOKiUtWiViUD LUiQ\XOy N|]|
D] HOOHQ+*N YDOy HUHGPpPQ\HV YpGHNH]pV OHJI
YiOWiV N-O|Q|V+h&derize DI®ISONGL i WHURSRI@WMIiEy O
NXOFVIRQWRVViJ~ GH D] XWyEEL LG EHQ V]iPR\
V VpJHV LG MiUiVL HVHPpQ\HN J\DUDSRGiVD pV |
domb-pV N|]pSKHJ\VpJL WHU*OHWHLQNHQ LV LG V]

74.+LGURJHRJUIILDL VIHPOpOHWS& Yt]WpUWLSFK

OLQGHQ KLGUR|NROYJLDL FpPONLW&]pV& pV W
SRQWMiQPWLBSROWRDL DODSR]iIVW NHG®D WHNLQ
(QQHN LVPHUHWPEHQ OHKHW XJ\DQLV D] p¢
Q\DLW YDOyViJK&HQ IHOWIiUQL pV iWIRJyDQ pUW
WiUyO PHIJDODSR]RWW pV PpUWpPNDGY YpPOHPpQ\
WpEHQ QHPFVDN D KHO\UDM]L WRSRJUIILDL puU
OLWiVW D]D] D Yt]WpU QHYpW pV N|]LID]IDWiVL
IHOWPWHOHNHW EL]JWRVtWy pO KHOfel KELRWYS |
WiUQL pV ILJ\HOHPEH NHOO YHQOQL
A V]iUD]I|OGL NRQWLQKIQW®FPOLVFWRPBRIWUHEND V
KDWyN IHOV]tQL Yt]WHUHN IRUUiIVRN IHOV]tQ
UHNQHN NpW | FVRSRUWMD YDQ iOOYyYL]HN pV
PRV HJ\HGL WtSXVW WDUWDOPD] 'pYDL "pYI
9t]IRO\VIYIMW DJRNDW D V]iUD]I|OGL PpO\HGp\
Yt]JWHUHNHW QHYH]]*N DPHO\HNDRHNRUYE PPN ND
HJ\+WDWOHIJNLVHEE HOOHQiOOiV LUIQ\iED D]D] D
W|EEBYpVEp KDWDURDRIWWIEEHyO D] DODFVRQ\D
KDODG (QQHN D I Yt]WpUWtSXVQWDINJ\DIREWWHO |
YL]JHN HOQHYH]pVW LV VIRNWiN DONDOPD]QL H]
QiODWiW D]JRQEDQ NHU<OQL NHO®intFdk4éHO D] iU
MHOHQVpJHN QHP NL]JiUyODJRVDQ HUUH D Yt]W

FODORIG679EK87$71.g=3217
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A 33 IEUD piKignadenceiYt]WHUHW 7LV]D 6D
Kemence-patak, Ceredi-DUQD -RiQWYL PXWDW EH DPH!
Yt]IRO\iIVRN WHKiW XJ\DQDEED D | Yt]WpUWt
rek azonbant PpJ D KpWN|]QDSL HPEHU V]iPiUD LV
MHOHQW V PpUWPpPNEHQ N*O|QE|]JQHN HJI\PiVW)
V]*NVpIJHV WtSXVRNDW HON+*O|QtWHQL

$ Yt]IRO\VIVRNQDN KpWwWhHUPpPV]HWHV WtS)

Afolyamok KDWDOPDV Yt]J\& MW WHU<OHM/ & LJ
SHV YDJ\ NLV HVpV& V]pOHV GB WD®Dem QNHRU
VIHPLVI]WDWLNXV HVHWOHWDIX\G- YLt G RNOH NVHRQ
lyek egy-HJ\ YtJUHQGV]HU XWROVy WIDNEB Np B @/ WH-
UHNEH LOO yFHIQRNED |POHQWHNU «® H R/®I\ BFF
mint 500 000krA iIWODJRYV Yt]KR]D P X300 @DV \ KIRE/ P 1~Q/\\
guk nagyobbmint2 NP $ )|OG V]iPRV IRO\DPD HOpJ
SpOGIXO (XUySIiEDQ D 'XQD DQ5DMBPBD D -HRAUE
alena,azAmur,aHuang-H D <DQJ]L -LDQ-KongDa@ahgd D C
(Ganges), a Sindh (Indus), a NahrnacUDW (XU iWEHP\H U L&V EDNXD
D OLVVLVLSSL D 0DFN-$$Q HUHaNgz Ar{dddRay, a'pad
UDQi $IULNIEDQ D 1LOXV D LL$MV]WU.®QIFDQ
ray; a Ki U SmédenceiYt]IRO\iVRN N|]*O HJ\HG+*O D 'XQL
NDWHJyULIED *|Q\&W O NH]GYH

x AQDJ\IRO\WNEUD $ NpS KRVV]D + NP
UeOHWB00500000 kA Yt]KR]DP2IOM /HF N|]|WW
x A N[JHSHVIRO\YEUD % NpS KRVV]D % N

W H U« O BOMR00 000 kA Y t]KR]D PN ¥HF N|]|WWL
x ANLVIRO\WNEUD & NpS KRVV]D + NP Yt]
50040 000 ki Yt]KR]DBOXM VHF N|]|WWL

1p]]*QN NRQNUpW SpOGiwW DUUD /DMWHU
SXVPHJKDWiUR]y WXODMGRQViJ VIHULQW D IF
WHJYULIMiED WDUWR]LN D 7LV]D LOO D Yt]U

WIiEO$]BPMWV]D HVHWpPEHQ YDODPHQQ\L PpUW
DGRWW WHOHS*OpVUH YRQDWNR]JWDWYD pUW
URVQDPpPQ\L D 6]DPRVVDO D WRNDML D %RGL
FVRQJUIGL-OU|M\WPHDY D VIHIJHGL SHGLJ D ODUI
OpNIRO\WN HVHWpPEHQ D KRVV]~ViJUD pV D Yt
QDWNR]y DGDWRN D 7LV]iED WRUNROOIiVXNLJ
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33 iEWBDIRQWRVDEE Yt]IRONIMWSRORN]JHWMHY NpSYLVHO Mp
JRWYN 'p.YDLOLVNROF]L 0
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3 WIiEO#]DPW]D KpW PDJ\DURUV]iJL VIDNDV]iQDN pV NLO
QDN WLSLJiOiVL DOPWDSPOWDL PV EYH WRAR O iV X N
7LSL]iOiVL WXODM 7tSXVEHVRU

YRO\y K H Vt |KQ| .g4 | NQ | H | Vvt |.g4

km Km? [m¥g mds | m¥s
Tisza/Tbh 218 9170 (29 |190 3400 (Kif Kif A N
Tisza/V 278  [29055 (45 (330 [3770 [.|1 | (1| .1 ]| .|}
Tiszal/T 419 49449 |53 |464 4000 |.]I 1| Nf N
Tisza/Tp-P | 478 62730 |61 [530 4200 |.|I | .|I | Nf | .1
Tisza/Szo | 628 73113 |65 |546 3770 |.]|I |1 | Nf R
Tiszal/Cs 720 10299172 |652 4130 |.]|I Nf Nf Nf
Tisza/Sze | 789 13839995 |810 4700 |.]I Nf Nf Nf
7~U 95 1262 |0,149 300 Kif Kif Kif Kif
Szamos | 408 1588115 [120 (1350 |.|1 | .1 | .1 | .1
Kraszna 193 3142 (0,047 260 Kif Kif | Kif | Kif
/yQ\bcs | 91 1958 (0,012 40 Kif Kif Kvf | Kif
+iUPDV| 364 |27537 (4,7 (105 (1150 |.|1 | |1 | . |1 | .1
JU|V
Maros 766  |30332 (22 (155 1800 |.|I | .|l | .1 ]| .1
Bodrog 267 13579 |4 (122 1250 |.|1 | 1| .1 | .1
6DMy |229 [12708|57 (66  [700 |Kif NI
Zagyva 179 5677 |0,2410 254 Kif Kif Kif Kif

5|]YLGtWpVHN pV PHIMHJ\]pVHN

JHMOpF + D Yt]IRO\iV WHOMHY KRVV]D D OHAMN\RVV]DE
WHOMHV Yt]J\&MW WHU<«OHWH YDODPHQQ\L IRUUIViJp®
Yt]L KR]DP .g4 N|]pSYt]L KR]DP 14 QDJ\Yt]L KR]DP
9t]IRO\VIVRN-I1B\Q\DYyQ\BVDWRUQD

7HOHS*OpVHN 7E 7LV]DEHFV 9 9iVi{RYapdkBny®\ 7
pV 3ROJIB]IRIRQRN &V &VRQJUIG 6]H 6]HJIHG
9t]WpUWtISXVRN .YI .LVYt]JIRO\iIV .LI .LVIRO\y .|l
O\y

$ PHOOpPNIRO\YN Yt]JKR]DPDGDWDL HVHWQpE
]N 7~-U *DUEROF 6]DPRV &VHQJHU -UDV]Q
| FVDWRUQD .yWD MR CD]VeUDS® W DWWV + XUP DV
VIHQWPiIUWRQ ODURV ODNy %RGURJ )HOV F
QiGGDO HJ\*WW =DJ\YD =DJ\YDUpNDV
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$ WLSL]iOiVL WXODMGRQViIJRN pUWpNHL D I|

(A Tisza 1958; A tiszai$ O 1| O G % XOO0D "1YpQ\L
Q\iN +DPDU pMBWNiQ\ /iv]OyII\ OpV]i
URV pV 6FKZHLW]HU 2UV]iJRV Yt]IJD]GIiONRG
NiQ\LVV pV +DPDU 7HSOIQ D E

http://www.ovf.hu) sok esetben kisel-DJ\REE PpUWpPNEHQ HOW,
PiVWyO (JHN D N+*O|QEVpJHN W|EEQ\LUH DEEyYO
PLNRU pV KRQQDQ PpUW BIO\HOGVLOWDBDVWWPEBED
NRUL NH]G GIWXPUD LOO PLO\HQ YDOoyV]tQ&Vp
QDWNR|WDWRWW DGDWRNDW YHWWHN ILJ\HOHF
7~U pV D .UDV]QD N|]pSYt]KR]DPD QHP D NLVIRO
pUWPNWDUWRPIQVIED HVLN

*\DNUDQ HO IRUGXO KRJ\ D] DGRWW Yt]IRO\I
WtSXVQDN PLYHO D KiURP NJ|]*O D] HJ\LN WXOD
W W O HOWpU NDWHJIYyULIED HVLN V W RO\DQ H
URP WXODMGRQOFIN NODWBpBNKHURIKR] WDUWR]LN ,C
NH] NpSSHQ MiUXQN HO 20\DQ HVHWdMmsQ KD N
NDWHJyULIED VRUROKDWY DNNRU D IRO\yW W|E
YHVV]eN DKRYD H] D NpW pUWpPN HVLN .LYpWHC
DPLNRU NpW pUWpPN SO D IRO\y KRVV]D pV Yt]J\
N|[JHOpEHQ YDQp DWHDNUPD\WGRMW SO D Yt]KR]DP
JV'] HQ HJ\ PiVLN NDWHJyULD pUWpPNWDUWRPIiQ\i
MIiED HVLN ,O0\HQNRU PHIJHQJHGKHW D W|EEV
20\DQ HVHWEHQ KD PLQGKIiURP pUWpN N<O|QE|
koraWtSXVEHVRUROiIV DQQDN D NpW pUWPpPNQHN L
OHIJN|]JHOHEE HVQHN YDODPHO\LN NDWHJyULDK|
JHV KHO\]HW LV DGYyGKDW KRJ\ D] HIJ\LN WXOD N
GiXO H] D WXODMGRQViJ D WtSXV N|]pSpUWpNpYV
J\RQ HU WHOMHVHQ YHW GLN IHO D] DGRWW ND
HVHWEHQ N<O|Q|VHQ KD D PiVLN NpW WXODMC
PLDWW QHP pUL HO D] DGRWW NDWHJyULD DOVy
MHOHQW VHEE KR]]JiIRO\iV QpON+<O YLV]IRQ\ODJ \
OHWHQ KDODG DNNRU D] HI\LN WXODMGRQViJK
HO EEL SpOGD HVHWPpPEHQ D IRO\y KRVV]iW WH!
SRQWMIiEyO PHJKBMHWRDy /DN L] ikatifigielehiibeP SR Q W F
YpYH D 7LV]D pV PHOOpPNYL]HL D NATHANH] Wt
WLSL]iOiVD NRUIQWVHP HJ\WJHU& IHODGDW HQ(
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IRO\y N+O|QOHJHV MHOOHJH 7LV]DEHFVQpO I
O\yQDN WHNLQWKHW OLYHO DJRQEDQ PLQGN
IHOV NDWHJIYULDKDWIiUiKR] D 7~U WRUNROD
ODGMD D]JW D Yt]KR]DP pUWpNH SHGLJ HJ\pL
7LV]D PiU D 0DJ\WDRWEHOPBpVQpO MRJJIDO PL
IRO\y@DMNLV]iW D WRYIEEL IXWiVD VRQi @ LLYLC
JiO@LIRO\WQDN XJ\DQLV PpJ D WHQNHDY WKIR B
QDJ\IRO\y DOVy NDWHJyULD K DQWDiLNMVJ D Dra s
YLVIRQW DB.|U|WPBRUNRODWIQiO Yt]JKR]DP W
PiUD %RGURJ EHWRUNROOiVDin¥eaH @ VG D OM &
+D WtSXVEHVRUROIV BQYMLDV7LLW N K HRAWWH @ .
N[JHSHVIRO\WQDN &VRQJUIiG DODWM G5\ GDN
PLQ VIWKAHMV]ipKR] KDVRQOyY EHVRURGINL QF
YL]VJIiOW PHOOpPNIRO\YN WR pNERIQDOHFA [PIBU
IHO OLQGKiURP WXODMGRQViJ \DODBMAiQUNIL
.UDV]QD pV D =DJ\YD V N|]HSHWRIKGORYQ DN+DU
mas-. |U|V pV D ODURV .|JHSHVIRO\XDDW BRQ Wi
9W pV .g4 DODSMiQ [D 6HORMV |DHPHIOM @p B LV IR (
ULDWDUWRPOQQIEMISXVEHVRURO | VIWFYDPpAORH Q [
DPL OpWHVtWpVL PyGMD PLDWAYi PHW \WHDMQ |
O+O NpW WXODMGRQViJ + pVHAWQWRB®MiQt
]JDPD YLV]RQW D NLVYt]IRO\iV \NDWHJyULDWD
LVYt]IROQIPMRMNHO FpOV]HU& HI\WPpJEH IRJOI
SXVRNDW DPHO\HNQHN Yt]J\&MWNPWH WWDHW R
Yt]JKR]DPD NHYHVWHEEKRVY\W-ViBD SHGLJ NLVHE
6]HUHS*N D 3DQQRQ gNRUpJLY MHOOKY]BWHV
KLGUROYJLDL DGRWWViJDL PL DWW \K DH PplU WL W]
OiVXN pV N[YHWNH]HWHY HOM Q| (EH}ipOWN HJI\D
A patakok iEUD ' NpS iOWDOIEDBVQV A&\ W|DJ
J\HNEHQ IXWy W~OQ\RPyUpV]W J\Rubatagi®,0\iV ~
iOWDOIEDND WUFMRY PHGU& ULWNiV Q|YpQ\]H!
KHJ\VpJL YDJ\ PDJDVDEE N|]pSKHJINWpSp NEN
KemenceSDWDN D -KHHPS\OpIEHQ D 6]DODMND pV D
EHQ D &XKD D %DNRQ\EDQ eUGHNHV PNWJIILJ
IlOGUDM]L QHYH]pNWDQEDQ D W HOMNLHANH I RO\
VRNQDN VRN HVHWEHQ RO\DQ HB\MH G D HNR O yY
WROGDOpPNNpQW D SDWDN V]y
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WIiEGH]BMW Yt]IRO\IVRNUD iOWDOIQRV MH@MNHO]QtW RY pEEi

DONDOPDV WXODMGRQVIJRN >'pWDYLDHA&V DO XWiQ PyG
) WtSXV .LVYt]IRO\iVRN
SOWLtSXV Patak Csermely eU

9t]IRO\iV KRVV| <50
9t]J\&MW WHU
QDJ\ViJB) NP | <500
9t]KR]DP <5

Mm V .g4 VIHUL
6RGRUYRQDOL]| <2
P .g9 VIHULQ\

)JOGUDMI]L magas-p V KHJ\OIiEL GR| VtMLGp
helyzet N|]pSKHJ\

(VpV nagy PpUVpPpNHOW | FVHNPC(
EUDPOIV gyors PpUVpNHOW | ODVV~
Aljzat N | Y Ht&vicsos | kavicsos, homokos | homokos,

iszapos

ODNURYHJHWIiIFH SDUWV]HJ PHGHUV]HJp( mederbeli
7/|UPHODpPN FVHNpO\ PpUVpNHOW | MHOHQ
IHOKDOPRI]YyGi\

A csermelyek IEUD ( NpS N|]HSHV YDJ\ NLV H
EHQ PHGHQFpNEHQ EXFNDN]|]LFVNpPpWIAHGHY H NEHH
FVHQGHVHEE IRO\iV~ YXRWRNBWRE8XUNDY LFW Rt\Q |
PRNRV V W KHO\HDRW]|D®EWR K RORINGHW |[VVIHWPpWHO
sok,re QGV]HULQW JD]GDJ Yt]V]HIJpO\L Q|YpQ\]HWW
KDOPR]yGivVVDO | OHJ I|lUQiYDO pV GHWULWXVV
FVRQ\DEE N|[]pSKHJ\VpJHNUH IHQQVtNRN ODQNi
VItQHNUH GRPEYLGpNHNUH WRYIEEiI D] DOI|OG]|
LUH MHOOHP] HN ,O\HQHN SpOGiXO -pat8dkV/LQFVH
aBorsod-GRPEVIJRQYD PIOIWMG\RINEViIJ V]HIpO\pQ D ¢
Qypéatak a BalatonnHOYLGpPpNHQ D-BLUYyFHD OpNSHQ D .R
Q\iUiLOOy D 1\tUVpJEHQ OHJ NHOO HPOtWHQL
I |]OGUDMI]L QHYH]pNWDQW DR OLFKYMWHROHNWE O HO'
VIHUHSHO WROGDOpPNQpPYNpQW D] HKKH] D WtS:
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IOWDOIEDQ SDWDNQDN QHYH]JLN LOO YDOD
aGRWW WiMUD MHOOHP] -QpMRIOOINOIWMIN HO
Azerek(33 iEUD ) NpS D Q\tOW ODSiIiO\RV DC
KHIJI\YLGpNL ODSRV IHQQVtNRN VHNpO\ V]pWYV
V VpIJHV YtIMiUFLY ]| KRPPRNRYHN& SRFVRO\IV
PHGHU W~OQ\RPy UpV]pQ G~V YHJHWIiFLYYDO
QHPFVDN-PRPWHR KtQiUQ|YpPQ\]JHWWHO LV pV
Q\L WIUPHOpPpNIHOKDOPR]yGiVVDO ,0\HQHN Sg
gO\Y |V D-%iINFDQ LD pBUNXRUWREiIJ\RQ (EEHQ
PHJILJ\HOKHW KRJ\ D PDJ\DU QpSL pV I|OGU
HI\pUWHOP&HQ LGH WDUWR]y NLVYt]JIRO\iVRN
YN YDQ 9pJ*O IRQWRV PHIJHPOtWHQlyelvK RJ\ I
RO\NRU D NLV Yt]KR]DP~ IRUUIVRNEYO HUHG
UHN PHIJMHO|OpVpUH LV KDV]QiOMD pH¥EERHQ D
W|EEQ\LUH QHP H]JW D Yt]WpUWtSXVW IHGL O
Yt]WPYUSROyJLDL VIHPSRQWEYO LQNIEE FVHUP
$] HO EELHNEHQ PHIJDGRWW MHOOHJHN D
HVHWPEHQ QHP iOOtWKDWyN Si|DKXORRD GIXIOF
D N O|QE|] RV]WIO\R]iVL VIHPSRQWRN V]HULC
D] HJ\HV V]DNDV]DL NpW V W HVHWOHJ KiUF
,O\HQ HVHW W|EE KD]DL NLVYt]IRO\iVQiO LV F
VIRQ\RN PLDWW DPL V]iPRV RNEyYyO SO FVDS
FVDSDGpNHORV]OiV WIiUR]iV Yt]NLYpVEHOHN
OHQW V PpUWpNEHQ LV D IHOWpWHOH]HWW W
D Yt]IRO\ivW DEED D FVRSRUWED VRUROMXN
EHYpWHOpYHO WDUWR]LN +D D EHVRUROIV \
DNNRU PLQGLJ D WtSXV VIHPSRQWMIiEyO OHJL
MIWRVViIJRW NHOO D NDWHJRUL]iOiV DODSMiX
(W D WtSXVEHVRUROIVW FpOV]HU& DOND
D] HVHWEHQ LV KD WHOMHV HJpV]pEHQ FLYL
HUHGPpQ\HNpQW OpWUHM|WW Yt]JIRO\iVUYO Y
KRJ\ D] DGRWW Yt]IRO\iV PHVWH UV g-MDWNRIUBX
NLVIRO\y WtSAMRODIVIPODNLtSXV~ PHVWHUVpJE
Q VO S$EEDQ D] HVHWEHQ YLV]RQW KD D] +
Q\RVY PHGHUV]DNDV]UD WHUMHG NL DPL LJH!
csak egy-egy medery DJ\ SDUWROGDOW pULQW DPLY
WXQN QDJ\REE IRO\YLQNQIO QHP V]DEDG D
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QDN WHNLQWHQL D EHDYDWNR]iV IRUPIMIW D V
DGQL SO pU WtSXV~ Yt]IRO\IiV FVYDWRUQIi]RWW
WtSXV~ Yt]IRO\iV N V]yUiVRV EDO SDUWMD

$ Yt]JIRO\iVRN WLSL]iOiVD NDSFViQ PLQGHQN
UySDL 8QLYy 9t] . HUHWLUIQ\HOYpQHN 9., IRJDOI
ITNHYHW WDJ LV VXJDOOMD WHIOWM g VHHQY pRJFMIOHD
don+QHP NtYiQWDN D VDMiW KDJ\RPIiQ\RNRQ Q\XJ
EHIOOtWRWWViJ~ V UiDGIiVXO WDJRUV]IJRQNPQ
SL]JiOiVRN ~-WYHV]W MpEH WpYHGQL .LYIiODV]WI
J\REE PpUHW& Yt]JIRO\iVRN HVHWpPEHQ D fULYH
fTVWUHDPY NLIHMH]pV KDV]QiODWD PHOOHWW
KDJ\YD D OHKHW VpJHW D Uakéretjilegheéknegfdd IR U V ] i
OHO &WDMiW YLV]RQ\DLNQDN OHJLQNIiEE PHJIHC
QiOMIN ODJ\DURUV]IJL YLV]IRQ\RN N|]JIWW D 9., V
D IRO\DPRNDW pV D IRO\yYNDW WDNDUMD D VW
O\iVRNQDN IHOHO PHJ (] YL Yi RzQ Négyindag@W D O i Q ¢
rulis csak egyHJ\ V]yW V]IDEDG KDV]QiOQL D Yt]WpUW
(QQHN D] HOYQHN D N|YHWpVH XJ\DQLV KLGURI
SRQWEYO GXUYD WpYHGpVHN IRUUIVD OHKHW -
WpEHQ EiUPHO\LN NLIHMH]pVW WHQQPQN iOWD:
PHIMHO|OpY SDWDN FVHUPHO\ pU N|]*O D Pi\
O\L l[HOWpPpWHOHNHW pV pO YLOIJRW WIiUVIWDQI
YDJ\ FVDN QDJ\RQ NLV PpUWpNEH @athkh@Qdy HONH]Q
a SzalakapU HOQHYH]pV HVHWPpPEHQ +HO\HVHQ WH
VIDNV]|YHJHNEHQ PHJKDJ\MXN D PDJ\DHQLOO I

Q\HOY& EiU G|QW HQ DQJRO QHYH VN PADHONWM WD B
GLJ PHJKDJ\MXN D] (XUySDL 8QLy IH®pUNDpV]+O R

75.+LGUROYJLDL VIHPOpWHSROYUIURUIJDORP

9t]IRO\iVDLQN Yt]JIRUJDOPL YLV]RQ\®IMDDN W
PHGHQFHL KHO\]JHWH pV D 3DQQRQ gNRUpJLYy N
INROyJLDL VIHPSRQWEYO NLHPHOW MHOHQW Vp
denceMHOOHJ& IHNYpVeQN PLDWW D V]RPV]pGRV
VDMiWRVViJDLQDN PHJKDWIiUR]y VIHUHSH YDQ
0OiIVRGVRUEDQ D] LV HJ\UH Q\LOYiQYDOVYEEi YiOL
ViJRN YiOWR]iVD | NpQW D FVDSDGpNHORV]OiV
IRNR]yGiVD HJ\UH HU WHOMHVHEEHQ NLKDW Yt]
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$ODSYHW N<O|QEVpJ YDQ D YWIRULQDN Pl G\
EDQ DJRNQiO D Yt]WHUHNQ p @ HIKXR OVP JAH GIHV E
HJ\W]HU&HQ pV NLHOpJtW SRQMORMQiINDID PV
JHN pV D IRUUiIVRN WRYIEHir® DHENJ@DRO D \\ON
Yt]IRO\iVed DKIRIOD D Yt]JPHQQ\LVpJ PHIJKDWIiUR]
JHNEH *WN|JLN V EHFV+OQLDQWRVD® MHRH®QWF
IHOV]tQ DODWWL YL]HN W|EEVpJpQpO

( NpW FVRSRUW N|]*O D] HOM QPOD W tPI\RD M
VIHULQWL RV]WIiO\R]iV D Yt]PHRKRHNMp QBIND GV
YHNHGpPVpPQHN PpUWPpPNpUH pW MHPOWJID IND G
ViQiO HOV VRUEDQ D Yt]PHQQ\IyW D iVi W R]DV\V
YHV]WHVpJ PpUWpPNpPW L O OH@OEHBANEMHUpPO G|

9t]IRUJDORP V]HPSRIQWMIEY®L YL]JHNQHN K
SXVD N<O|QtWXWMWDMLNXV V]HPLV]WDWLINXV

'pYDL HW4,HDI999).

Az HXVIWDWLNXV iOODQ G090 SRRIN DD P~P Y1
QpPOKROV]DEE LGHLJ WDUWYyY HJ\pQWK VDDA WM |
ERUtWRWWDN Yt]JIRUJDOP XN ULV PIPGIBU R EHQC
GyViJD D IHOV]tQL pV D EDUGDQJ H IO ¥ y-NIH W NF
ULYGXVQiO PLQGLJ KRV V]DE®GW]EHMBVNDR FROHLUD
IRO\iVRNQiO D] WD UWYVViJHIpRi DKNR|] BSHNO I
WpNH D IHOV]tQ DODWWL Y L\WDNJ WYE KV \Qld O
N|JHSHV Yt]iOOiV DNWXiOLV N¢R] QEW])REQHWR D
NpO\ pUWpNH MHOOHP] DPIWYHIRUNTRIPD RIF
JDOPL iOODSRWiW D]D] D EWQWMpQ pYBIM Oy O
UHQGV]HUHV LVPpWO GpVpW EL]JWRVtWMD

A VIHPLV]WDWLNXV iWPHQH®WQDIRWUID MR -
lenesMHOOHJ D N|JE.OV KHO\JHW MHOR® B HBL
HO QHP YiODV]WKRWNPYERQOLN KDWiUROY Wt
LQHN EL]JRQ\RV YRQiVDLW HJ\H\pPNV I MO P\ g X NDELL
JHO ERUtWRWWDN GH OHKBEMN QWNDIDHQ H F5 Wbk
VHQ V]iUDGQDN NL KDQHP F¥dybteiVdEERNYBON
PXNUD D Q\XJDOPL iOODSRW KLiQIPO® YpVHRQ
WiURN N|]|[WW PR]Jy LG EHQHUW HOMHY O \EB |
YiOWR]iIVRN MHOOHP]-HI RKDANW UF Py B HRUL\y G X \
OLYHO WLSLNXVDQ iWPHQHWN KOH G\YHW/E\NA NNDX]\
YLIHN N[]|WW HO IRUG X O Kgy)WJ\KRH J ID\® FL @S Bq
bantHXV]WDWLNXVQDN PtJ HJ\ PiVEWEB® INV]WI
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Az DVIWDWLNXV YiOWR]y YOORSRDDWORDNYDR]HAH
ODQGyYyViIJ D N|IQQ\HQ pV J\DNUD QDEWHID EY I WANDH ]
ODQXO V W VRNV]RU V]HV] O OHHVIH & EHNOKD® S H PW
7|EEVpJ*N pYHQNpQW OHJDOIEE JHU\VYHNL\VGH J\
UDG $ NLV]iUDGIV DIRQEDQ FHA\DHNWD KIHVIN @ CO/H)
QHN HJpV] OpWeN DODWW Y] MO JERRQUN VDR RVHAGDUN
OpY Yt]JPHQQ\LVpJ PpJ HI\ YHIHW NF]LHWS|IH O L & K §
YIOWR]JLN eSSHQ H]pUW OHJNRKO ®H PR WD U P XINV
iOODQGY MHOOHJJHO V]pOV QPUDHB\RHY pD WYWNMHQC
NpQW iOWDOIEDQ FVDN HJ\V]HW HRISHRUWE QDXVN LY t
UO EHV]pO*QN $ W|EEQ\LUH FYHNPDQ DEIRFRHD Q
KHO\HQ W|UWpQ ~MUDNPpPS] GPW MAVHW. QOVKH V¥V
Yt]IJ\eOHPOpPpVHONHW& |MLKGPHU YL]J]HNQHN QHYH]
KilWDUWiVL WtSXVED PpJSHGWIVD]YLEHAN]BNXRYV
SRUWMIED WDUWR]QDN D YLVWYV]DMDHHRIO\FSNH DL RpC
YDODPHO\ PHIKDWIUR]JRWW LG WDWpKRW N|W EJ (
O\RVDQ LVPpWO GYH PLQGLJ ~MUD PHIJMHOHQC

(J\ YI]WPUQHN YDJ\ DCGCRPWWJIUYVY]IPRAHANY YDO|
O\LN V]DNDM]IQDBDOPL WtSXVD PLQGLJ HIJ\pYFH
PpUpV pV PHJILJ\HOpV DODSMIQ LDOD/HWKD W
SRQWEyYO PHJEt]KDWyDQ$p WHE G\pJILWHDRRHQDW
WpU HQ DIRQEDQ W|UHNHGQL NHXHO B QD W UDL
pYUH KDQHP D YHIJHWIFLYSHWMWEBWWUWD pD]Fp D
WDUWYyYy LG VIDNUD YRQDWNR]IRRp QABE NVAMO DMIN M |
UXQN NDSQL DNNRU QDSL PpU@RVYHNHW HNH D@
NLVHEE J\DNRULViJ~ PpUpVL DGDWNNRWMNNXDO O
IRUJDORP MHOOHJpW PiU FVDID]EBIGRWOVY LY WW
esepEHQ OHJLQNIEE PHJIHOHO MRWW HJJWpPEH B |
lehet alapul venni$ Yt]PHQQ\LVpJUH YRQDWNR]y pYHYV
PpUpVL pV V]iPtWiVL V]iUPD]|WQ VWRWMWR D GIHDOPH
WtSXV PHJIOODStWiVD D N|YHVDMN I MEESHQ W |
+D D Yt]WpU D] DGRWW YHJHWIiFUDSMU LIWHIOW EQ
YLIHNQpO V]DEDG Yt]IHO*OHW IDMHJID QIHEE YHRO W
pPVIOHOKHW DNNRU D Yt]WHUMMO ®] VR VRN
Ugyancsak asztatikusnak kell tekinteni BIRO\iVWDODQ iOOyY
DNNRU KD D PHGHUDODNXODW D&W D/@] iFCHYIK/D W
QiO OHJDOIEE HJ\ QDSLJ PDJDWDP E E LYW C5Qiy GWA
KXOOiPWpUL KROWPHGUHN HVHWWEHXWIQRO\
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OLQW OiIWKDWyYy D NLV]IiUDGIVWDRQ\HDDWIBGM k
DVIWDWLNXV Yt]IRUJDOPL MHEO\WUWHDIP& D

6RNNDO QHKH]J]HEE D KHO\]JHW DDRNRIO
HJpV] OpWeN DODWW Yt]]HO BERNtWIiE®WDW E I
N|]|]OW NpSOHW pV pUWPNWDUWRPJIQORBND QH J
GyViJL LQSHUWPNPW NHOOS$SPNHIOO@ED FtWOQIH
KLGUROyYJLDL DGDWVRUDLQDND[S/MWi]® KOINBR QL
DUUD OHKHWHWW N|YHWNH]JWHWWWD ID XR IR O@\iY
HVHWPEHQ D] pYL WDUWYyYVViJKkRYDRR]DWP
PIVKR] YLVIRQ\tWRWW DUiQ\iEHW HG®D LW K B
ben.

(JHNEHQ D] pUWpPNHNEHQ XJ\D Q@HJI PW EGR
IRO\iVROYy YDODPHQQ\L IRQWRV DE BV RWp@\HHY
QDJ\ViJD pV JHRPRUIROyYJLIMD FY XMV QPSR
IRPHWULIMD D] HYDSRWUDQV\|FIVKWRF IY\)L \D]\R |
Q\tWRWW DUIQ\D |WY]|] GLN

WIiEO#]PWIRUJDOPL WtSXV PHJKDWIiUR]iVD YiQIRO\iVRI
ODQGYViJL LQGH[ DODSMiQ
9t]WpUW't 9t]IRUJDOPL WtSXV
(XVIWDWL| 6]HPLV]WDW $V]WDWLN

9t]TROVIVRN
(Xva=Qsow/. 9 4 Xva ! va® ., va
-HOPDJ\DUI]DW

Xva Yt]IRUJIDOOMGyYViJL LQGH]

Qs PA VHFQI®S D] D Yt]JKR]DP DPHO\HW D] HJ\pYHV Y
adatainak 50%b HOpUW YDJ\ PHJKDODGRWW

.g4 Psec,@ QDS  N|]pSYt]KR]DP DHDH W DDNEHI H2\pY H\
KR]DPpV]OHOpPVL VRUR]DW YDODPHQQ\L WDJMiQDN V]iF

PWVPIJWHOHQ WpQ\ KRJ\ D Y tD]RIOIDIDREPY
ViJ PpUWpPNH WHNLQWKHW DJOWJPRQOI RBUDEG
DNNRU DJ]RQEDQ D] VHP HOKD @Q\@W\HRNOKDWR U\
OiVD VIHPSRQWMIiEYyO KRJ\ PLOQ\WI@ DNY D] IRPL
WpNH (J]W NpWIpOHNpPSSHQ LW D HXKRIRS WY RRQ
UpV]W D NLXJUy V]pOV VpJHNUH YRQDWNR]W
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6 WIiEO#§]PWIRUJDOPL WtSXVRQ EHO+-OL YiOWR]pNRQ\ViJ p\
WIiUR]iVD Yt]JIRO\iVRNQiO

AZXw pVve LOGH[HN pUW][ $ Y{]IRUJDORP YiOW
PHIJKDWIiUR]iVL OHKHW V| pV V]pOV VpJHVVpJ
-HOH 6]JiPRWV &VHN
9t]TRUJDYOBWR]pNR O\ WKw)L
Q0% Qoo%
KOQ/KQ
14 .g4 Xw>8 * w® 4>Xvy
. 0 419851904 KKQ 1985904
KNQ19g54994 . 0 4iog5:1994
9t]IRUJDWJROV VpIAVV@)L
NQ/KQ
KN Q19851994 KKQ 108511994 Xvsz>60 *vsz® 10>Xvsz
-HOPDJ\DUIi]DW
Quo(MPsec, i QD S WDUWYVViJ~ Yt]KR]DP

Qoo (m¥/sec, M/nap) = 90%WDUWYVViJ~ Yt]KR]DP

.g4 Psec,d QDS N|]pSYt]KR]DP

KQ (m¥sec, ¥ QDS  NLVYt]KR]DP

NQ (m¥/sec, ¥ QDS  QDJ\Yt]KR]DP

. 410gsa004(M¥sec, ¥ QDS  N|]pSYt]KR]DPRN W|EE LWW SO p
KKQisgsasaa(MB/sec, @ QDS N|JHSHV NLVYt]KR]DRLVWDAWNS DY t]K RYBIRRIMN @
KNQisgsased{m¥sec, @ QDS  N|]JHSHV QDJ\Yt]JKR]DP DLWHWJSQ]KR]DP
pYHV iWODJD

(JHQ D WpUHQ V]iPRV Yt]JIRO\iVQIiO UHQGHONF
pV PHQQ\LVpJ& DGDWVRUUDO KRJ\ NHMI@WHIGMD W
(JHNQHN DNMJROHHO/HP]pVH DODSMIiQ NpW WRYIEEL
VILN FpOV]JHU&QHN W - O0W R/] p MRYQI\PKRILI DQ R R
pV D Yt]IRW]PIDIRPpIH VX9 JhUQEBNHIW HI\UpV]W D]
VRURNEYO PiVUpV]W D KRVV]DEE &0OO V]pYHV
PD]y DGDWRNEYO NpSH]KHWM#NR Ut} Yy OOWER] p] D W R
NRQ\ViJLX@DBH[t]IRO\iIVRNQIiO D] pYHV pV W
KR]DP D- NY]ESNLVYt]&R]®DW DDNQpSYt]KR]DP WRY
D N|]pSYt]JKR]DPRN pV D NLVYt]JKRID¥YRN DN D
]JpSYt]KR]DPRN (pIV IB)EIMWBIVIiQDN KiQ\DGRVDNpPQW
(azazXw= Q104/Qo0% .94 .4 14 .g4 .p&KKQ pvKNQwo
py.-04 py DPHO\HN N|]*O D] DNWXiOLVDW Q] LQGH]
dig meg kell adni, mint pKw(Q100/Qo0%) =2,82) +D HQQHN pUWPpNH
DNNRU D Yt]JIRUJDORP YiOWR]pNRQLVIDBDNRAH N piO
PRWWHY KD SHGLJ [I|O|WWL DNNRU MHOHQW

FODORIG679EK87$71.g=3217
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7. WIiEO$SDMSDGDWRN D Yt]IRUJDOPL VBRI WRKNIY R N] IFRHDAK\DWN
$ pYL DGDWVRURNEYO
9t]IRO\VIVRN| KQ Qoo% .g4 Qs0% Q10% NQ
U VIHOYpQ\
Duna (Budapest)| 1080,0| 1395,0 | 2610,0 | 2590,0 | 4170,0 | 5310,0
1643,75 fkm
Tisza (Szeged) 150,0 | 338,0 |919,0 | 798,0 |1700,0 | 2660,0
Tisza (Tivadar) 55,4 | 81,9 327,0 |221,0 | 674,0 2000,0
Bodrog 159 | 38,0 107,0 | 68,8 203,0 388,0
JHOV EHUH
Szamos (Csenger)| 31,2 44,5 127,0 71,4 246,0 1190,0

7~U *DUER(04 2,8 14,8 6,8 40,0 151,0
Ipoly 1yJUiIGV] 0,9 2,2 8,8 3,8 21,3 58,6
% pYHV + N[]|IWWL DGDWVRURNEYO
9t]IRO\NIVRN pV | .g419851904 KKQ 1985-1994 KNQ1985-1994
PpU VIHOYpQ\H
Duna 2228,0 1055,0 5430,0
(Budapest):1643,75 fkm
Tisza (Szeged) 721,0 151,0 2130,0
Tisza (Tivadar) 233,0 47,2 1527,0
%RGURJ )HOV |104,0 15,1 497,0
Szamos (Csenger) 102,0 22,4 1136,0
7~U *DUEROF |92 0,8 103,0
,SRO\ 1yJUiIGV] 5,9 0,5 64,6

8 WIiEOH|DWI RUJDDADRORQGYViJL LQGH[ ;9D pUWpMGL D Yt]
KDWiURJiViIKR] D NLYiIODV]WRWW Yt]JIRO\iVRNQiO D]

9t]IRO\VIVRN pV PpU V]H Qso% .g4
Duna (Budapest): 1643,75 fkm 0,9923
Tisza (Szeged) 0,8683
Tisza (Tivadar) 0,6758
%RGURJ )HOV EHUHFN| 0,6429
Szamos (Csenger) 0,5622
7~U *DUEROF 0,4595
,SRO\ 1yJUIGV]DNiO 0,4323
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9 WIiEO$]PWIRUJIDI@RPR]pNRQ\VIiJL LQGH[ ;9Y pUWPpPNHL D |

IRO\VIVRNQIO D] pYL pV D] + N|]JIWWL DGDWRN DO
9t]IROVIVR|QuouQoow|.- 04 4|14 .94 _.04%10850004 | KNQiogsa994
PpU VIHOY KKQ 19851994 | . Q 410854994
Duna (Budapest)| 2,99 2,42 2,03 2,11 2,44
1643,75 fkm
Tisza (Szeged) | 5,03 6,13 2,89 4,77 2,95
Tisza (Tivadar) | 8,23 5,90 6,12 4,94 6,55
Bodrog 5,34 6,73 3,63 6,89 4,78
JHOV EHU
Szamos 5,53 4,07 9,37 4,55 11,14
(Csenger)
7~U *DUE| 14,39 |41,11 | 10,20 11,41 11,15
Ipoly 9,59 10,22 | 6,67 11,76 10,99
1lyJUIGV]I
10 WIiEO$]FPWIRUJIDUPPON VpJHVVpPJIL LQGH[ ;9V] pUWPNHL
Yt]IRO\VIVRNQIO D] pYL pV D] £l N[]|IWWL DGDWRN
9t]IRO\VIVRN pV PpU V| NQ/KQ KNQ1985-1994
KKQ1085-1994
Duna (Budapest): 1643,75 fkm 4,92 5,15
Tisza (Szeged) 17,73 14,11
Tisza (Tivadar) 36,10 32,35
%RGURJ )HOV EHUHF 24,40 32,91
Szamos (Csenger) 38,14 50,71
7~U *DUEROF 419,44 127,16
,SRO\ 1yJUiIGV]DNIiO | 68,14 129,20

A Yt]IRUJVORPV VpJIHV\KXes) LD LOIGIRRO\VIVRNQiIO L
PYHV -QIVIJNLVYt]KR]DP WRYIEEi D QDJ\Yt]JKR]DPF
PRN W|E@EPOHWODJIIiQDN KiQ\DGRVDNQW NpSHI]!
NQ/KQ, KNQ JKKQ ,y DPHO\HN N|[]*O D] DNWXiOLVDW
VRQOYy PyGRQ LWW LV PHJ NHOO DGQL +D HQQ
IRUJDORP V]pOV VpJHVVpJH FVHNpO\ KD + N
KD SHGLJ I|O|WWL DNNRU MHOHQW V

$ NeO|QE|] WtSXV~ DGDWRNEYO V]iPtWRWW |
VRKD QHP D]JRQRV W|EEQ\LUH PpJ FVDN QHP L\
IRUGXO KRJ\ DJRQRV NDWHJYULIED VHP WDUWR

FODORIG679EK87$71.g=3217
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VIHPSRQWEYO pUGHPHV YDODPHQQ\LW NLV]
VIHPSRQW~ PHJN|]JHOtWpVHN QDJ\REE PpUW,|
PivPiV VDMiIiWRVVIJDLUD KtYKDWMIiIN IHO PDUN
A740 WIEOI]DWRN DGDWVRUDLEYO SpOGiX
UHJL pV FVRQJUIGL VIDNDV]iQDN PXWDWyL N|
YDQ DPLQHN D PHJOpWH D] RWWDQL pO YLOI
OHWpWHPpPQ\HVH DPLE O HJ\~WWDO D] LV N|°
VHNQHN D PHJ U]pVH OpWIRQWRVViJ~ D] pO Y
ViKR] '"H QHPF?PDWKIHO\WVQ KDQHP D] XJ\DQRYV
O|QEVPJHN LV OHKHW-QHNVHNMBHENHY BNOGiXO |
LIJIHQ MHOHQW V N«O|QEVpJ OHKHW D NLVYt]L
WpPpEHQ@ pDWpNH DIDODSMiQ@4 .gdDODSMiQ YLV]
csak 10+Y |6 WIiEOi]DW GH H] D N*O|QEVpJ NRUI
DIJW D KRVV]DEE LG VRURNXK®H ®A|pNgH#V D Q ~
oKKQ pwVKBQ ,v.g4 ,yDODSMiQ FVDNQHP D]RQ
11,15+Y|6 WIiEOi]DW
AzokbDQ D] HVHWHNEHQ DPLNRU D KiQ\D!
J\REE HOWpUpVHL PLDWW D RHJEHUROR @ DM/
HJ\pUWHOP& DNNRU D N|YHWNH]JON@SIH @ RP
J\REE LG LQWHUYDOOXP~ DGDWWRURWMNKp®
.04 .4val szembenag4i0 plKKQuopy +D D Yt{YROWR]p
NRQ\ViJL LQGH[ HYHWpPEHQ D KOURPRRBW HDJ ¥
VRUROiIV SO MHOHQW V V]IiIBRWWHY EMYIRU
OoOivw D]JD] D MHOHQW VW KDL DS NGHU LRWVDLG E
UROIiIV N*O|QE|JLN MHOHQW V NRWHN pN|{p §Vi
D]D] D VIiPRWWHY W N H QKor figyalarsbé VemH Ji O O
l[JHQ QDJ\ ILJ\HOPHW NHOO IRWEGDWPQQDMN
nemFVDN D KRVV]~ KDQHP D U|YLGWINIU Ypi ONG
NpQW LV MHOHQW V N*O|QEVpJHNBB®&HWQHN
-yO VIHPOpPOWHWLN H]W D 6] HRRPI\&W HNQ J |
YHW pYL pV Yt]KR]DP DIG B WK ® P pQ DH
A IEUD MyO PXWDWMD KRJ\ DM&enUs e HJ\
MHOHQW V N*O|QEpJHN OHKHWQWEH®L ®G QB
DJRN HORV]OIiVIiEDQ $] PYL \PDNVRPMH PV
D] PYLQHN V HQQHN D FV~FVEDBO PIILHQ
NLVYL]HV LG VIDN YROW GH PDWON iB)] VDYQ HOMH
D] pY YpJL pUWpPNVRURN LV
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mi/sec Szamos, Csenger (Vizhozam, 1969)
2500

2000

1500

1000

500

34 E.ABzamos 1969EHQ pVEHQ &VHQJHUQPO PpUW pYHV Yt]KR]
DJRQRV pUWpPNEHVRURO)VA,BG EDGRWYDROJIOWDWIiVD D

7RYIEEL WDQXOViJJDO MiUQDN B D/W]KR WD P
PUWPNHLE O YpJIJHWW Yt]IRUJD QuFYIL HDGSHDRY ' RKJN
DODSMiQ D] GHUsO NL KRJ\ D PRpPVpNHOW
N|]pSYt]JKR]DP~ pYEHQ Wi E QiipDW Q ®y Wit]LR
index alapjQ D 6]DPRV PpUVpPNHOWHQ HXV]WDWL
MHOHQW V QDJ\YL]JHNNHO WDUN tWRMW
VIHPLV]WDWLNXV WtSXV~ .RPROY]NROJOQOBOWRRP] Y
YIOWR]pNRQ\ViJL pVVWPp OV NRUIIHVOMRBL pUWpPNHL
DPL PLDWW D WtSXEHE® PR QREOIpW PXWDWyQiO \
PPUWpPN&QHENQ SHGLJ MHOHQW V PpUWPN&QHN

FODORIG679EK87$71.g=3217
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DUUYyO PD PpJ QHP iOOQDN UHQWG HIO®IMA YV H
KRJ\ HJHN D Yt]JIRUJDOPL N<O|QEWINHDN] KF
pO YLOIJ |VVIHWpWHOPpPEHQ V tAHNUNROKHPL
MXWKDWXQN D KLGUROyYJLDL YIOWR]JiIVRN KD

$ Yt]IRUIJDORP |[NROyJLDL MHOOHJNMQHN P
QRV LQIRUPIFLYNKR] MXWKDWXQNWDWLE BML
HOHP]pVpYHO $] DGDWIHOGROJR]iIXBNQQIDJW
VIpOV N+*O|QE|] NpSSHQ pf\W &DHWR\K B W@ INFDNP L
D] iWODJpUWpNHN PHOOHWW O HH O\W NQW H BDC

. PWVPIJWHOHQ KRJ\ D V]yUiV pUWRW H/ \WIP
WLV]I]WLNDL MHOOHP] $]RNEDQ D] KDNWHQE|
KDWyN pV pUWHOPH]KHW N DP|IMWRHKDWHRNQD®
YpJH]QL PHUW SO NLVHEE iWODIpNV B NHMWNV
mint a nagyokkal).

11 WIiE.Q\ PRaios 1969EHQ &VHQJHUQpPO PpUW Yt]KR]DPDGDW
MHOOHJ]J]HWHYV Yt]KR]DPpUWpNHN V D] DJRN DODSMiQ
NHL pV WtSXVDL
Szamos (Csenger)

XVa XVv XVsz
9t]KH 1969 | Qso .94 | Quw/Quow |.94 .4 | 14 .g4| NQ/KQ
zamok
KQ 33,48
.g4 129,11
NQ 594 0,689 8,375 3,856 4,601 17,742
Qoow | 32
Qso% 89
Q1o% 268

7tSXVEHYV| Eusztatikus -HOHQ &VHN| 6]iPRY 6]iPR
PpUVpNI WHY WHY

6]iPRWWHY

$] LOV\HQ HVHWHNEHQ D V]yUiVRN KHO\HW YV
FPOV]HU& DONDQRINQPNHSDEDGRWW MHOOHJ
IRUJDOPL LQGH[ UHODWtY YDULIFLYMiQDN Pp
ViJiW D] iWODJRNKR] YLVIRQ\tWMXN
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12 WIiEQ\i$EaWos 1970EHQ &VHQJIJHUQpPO PpUW Yt]KR]DPDGDWDL!
jellegzetes vizhozamértékek, s az azok alapjan szameizforgalmi mutatok értékei

és tipusai
Szamos (Csenger)
9t]KH Xva Xwy Xvsz
zamok | 1970 |Qsos .g 4 Q109 Qoo% | .94 .4 14 .g4NQ/KQ
KQ 38,44
.g4 256,10
NQ 3360 | 0,488 12,209 6,662 13,120 | 87,409
Qoo% 43
Qso0% 125
Q1% 525
Szemisztatikus | -HOHQ|6]iPRW\-HOH(-HOH
7TtSXVEHVI -HOHQW V

OLQWDNpPSSHQ NpW KRVV]~ LGHM& IRO\WRQF
V HOWpU WtSXV~ YtNRORQO\\D pWDWVIEIDPRYV N|]H:
HVHWpPEHQ PXWDWMXN EH D] LQGH[HN &9 DODS

WpNHOpVW

iIEUD

$ Yt]JIRUIJDOPL LQGH[HN &€

YpQ D NpW Yt]IRO\iV HYHWpPEHQ D] DOIiEEL | EE |

Kraszna

35

4 g4 ‘ QLO%/Q90%

14 .g4

XVv

0g&9  GHN
o pY

iEBDYt]IRUJDOPL LQBWHMPNIOQHN JUDILNXV EHPXWDV
Yt]IRO\iV HVHWHEHDGDWVRURN IHOGROJR]iVD DODSMiQ
WDUWRPiQ\iW HIJpV]pEHQ LOO

FODORIG679EK87$71.g=3217
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X OLQGNpW Yt]IRO\IV HWWHNPNEHIRDILDRP iOOD
LQGH[pQ®WOOBINLVHEE pV D V]pOWalegdHVVp
QDJ\REE $ NJ|]|WWeN OpY N<O|QEVpPJ D 6]DF
UHV D .UDV]QiQiO YLV]IRQW FVDNQHP Wt]V]

X OLQGHQ LQGH[QpPO pV PLQGNpPW Yt]JIRO\iIVQIicC
PUWPNHN NLVHEEHN DPL DEBEWPpDENGD NG HM
iIWODJpUWpPNHLE O OHWWHN V]iPROYD (] D]
YDULiIiFLY PpJ D GHNIGRQ EHO.OL LV QDJ\R

Xx$ NpW Yt]IRO\IVQiIO D &9 pUWPNHA|QEBEEWNp.
$ .UDV]QD HVHWpPEHI® ODYXQXGIWRWIIDOVBRP[ 9
WpNHL PLQWBO\KDODGMIN PHJ D 6]DPRVpL
YIOWR]pNRQ\V,)) klaskr@i@W%hp O Wp NHL 1M/Qmné) D 4
pV D .g4 .4 D 6]DPRVpPQDN N|JHO NpWYDHUH
V VpIJHVVpPIL: LRGHPUWpPNHL SHGLJ D .UDV]
6]DPRVpKR] YLV]IRQ\tWYD PLQWHJ\ XiDRPV]
DGDWRN LV HI\pUWHOP&HQ WDPWIuUVVIl M N5 | K
PRVpQiO VRNNDO YIOWR]pNRQ\DEE

X$ V]pOV VpIJHVVpdL QDB HBYNpWOWWpPpNHL PLQG
O\ivQiO D Yt]JIRUJDORP QDJ\PpDWpSRIEQJD
UyO D] LV OiIWKDWy KRJ\ DID .pb®MMDGO WY
VpJHVHEE Yt]IRUJDOPL YLV]REFRNIEBY MHC
mint a SzamogVs; (] D N*O|QEVpPJ D GHNIGR
FVDNQHP XJ\DQRO\DQ PpUWPNEHQ PHJF
Vs7=97,85%, Szamos: ¢¥33,15%).

x $] iIEUI]JROW DGDWRN DODSMIiQ ~J\ W&QLN K
LEHQ D NpW Yt]IRO\IV N|[]IWW Opdg\dz égsak/ N+O
OiWV]yODJRVY D WHQJHO\HN N+*O|QE]|] VpJpE
V]IiPtWRWW &9 pPUWPNHN XJ\DQLV J\DNR
.UuDV]QD 6]DPRV pV D GHNiIiGRN
pPUWpPNHN LV KDVRQOYDN .UDV]QD az 6]
HUHGPpQ\ LV DOiIWiIiPDV]WMD D]JW D IHOIRJiV
PLQpO W|EE V]JHPSRQW V]JHULQWL pUWpNHO
JDOPL HOHP]JpVHNQPO

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%



8. A= E//T19,=(. 7,32/1* E-$

EOOYYt]JHNQHN D]JRNDW D V]iUD]I|OGL PpO\H

Yt]WHUHNHW WHNLQWM+N DPHO\HNQHN HJpV]
LUIQ\EQBKp]VpJL HU KDWIiViuUD D PDJDVDEE KH
IHOPY PHGUeN HJpV] @PD/WNR\DIDDWMWOVWRGLN 'pY
2001).

$ PpO\ pV D VHNpO\ YLIHNQHN V]iPRV HOWp

DPHO\HN N|]*O D OHJIRQWRVDEEDN D N|YHWNH]

X

X

X
X

D VHNpPO\ YLIHNQHN D Yt]IHD<@HWAMHI® DIUO@\ R
JDWD D PpO\ YL]JHNpKH] NpSHVW W|EEQ\LUH FV
D VHNpO\ YL]HNYHMWHQEEHQp# KHD Wit W/RQY MWMPYLLL @
NH]pVL IHO+OpHWSDD WHEHOHWWHO D PpO\ YL]H
D VHNpO\ YL]HNEHQ KD KH U\j &\ D]®IRGVE\LERH N X O
D VHNpO\ YL]JHN WHOMHV |HOINHY HQHGE PP H @\ K]
PPUVPNOHWHQ PHIW|UWpPQKHW

D VHNpO\ YLIHNEHQ D WURJIKI)WI PP W |\EEQ|ROH
D YtIWHVWEHQ KDQHP DJO+0GHdp N E HQWNHI]\p B LY
WDOiOKDWy

PLQGH]HNE O N|YHWNH] HQ D JWRHINIFRANIY\L] HNHEEH
VpJH D PpO\ YLIHNpQpO QD JNRIDEL W ¥RNN NOOpU
Q\HEEHQ pV V]pOV VpJHVHEEHQ UHDJIiOQDN

7tSXVDL
[FHi@bD]DOWRY NpUHJE O iOOy |QiD®y PHGH
OiVUHQGV]HU& YLV]RQ\ODJ H-J\H®PAH WWHVDR C
JRV Yt]PpO\VpJ& iOOYYL]HN 5HQGNYHWDQW N
HO HJ\PiVWYyO

%HOWHQMKEWN VIRURVVDO NDSFVROYGLN YDOD
iUDPOiVL UHQGV]HUH UHQGV]HULQW QLQFV (
OHOOPNWHBOHWHQJHU + QLQFV |Qi0O0Oy PHGL
PHO\ YFHIQRQ YDJ\ EHOWHQJHUHQ EHO+0O KH
VDMiWRVViJ UpYpQ WHU*OHWH MyO N|[UsOKDW
1DJ\WYW|EE PLQWDJ\WR~DN iWODJPpO\VpJsN
QpO QDJ\REE Yt]IRUJDOPXN HXV]WDWLNXV F
KDWiVD NLFVL 2QWDULR +XURQ OLFKLJDQ



K2/2=69E8., tDe93$GY. tKOHUTE..H,'52%,2/i*,$71

X

OpO\WYOHJDOIERDJWRJ~DN iWODJPpO\VpJe-l
QDJ\REE Yt]JIRUJDOPXN HXV]WDWLNXV P&T?
WivVD NLFVL )LQQRUV]iJ JODFLIiOLV HUHGH
SHNp®¥QDJ\ Yt]IHO*OHW& ) QPHDOOHO QMNP

PpO\HEBYYDPHO\QpPO PpO\VpJL aHme®Emekl X QG
HJ\ FVHNpO\ KiQ\DGiwW WHV]L NL YDJ\ WHO
Kopolya zkis Yt]IHOQS@HW& PpO\WyJ&LP HGUPQHN H
OHJPpO\HEE UpV]H WDUWRI]LN PpOWaiJL H X
OLWRULSURIXQGIOLV |YK]]

LVWM|JHSHVY OHJIHOWMBBENLVNPt]IHO*OHW&
OyYt] OHGUH WHOMHV WHUMWGWaRPpOW Q
VHQ NL LV. V]IiUDGKDW

JHUWQDJ\ YDJ\ N|JHSHV NLWHUMH@pV& VI
PpO\ WHU*OHWQpQIiQNGW VE B RFRAMIUMA M\ HQ N p Q
SLQ|YPQ\]JHWWHO ERUtWRNWR EEHKH IO O N VY
YLIHV IROWRNNDO LV WDUNtWRWW PR]DLN
/1S tOWDOIEDQ NLV NLWHUM H Gqge\egfeljgbO D Q G
VIHPLV]WDWLNXV Yt]IRUJDOP~ UNQG VIHHQ@ L
wW|OW GpVpYHO NHOHWNH] VHNpG@\HNEH®@

Q\tOWYt] iOWDOIEDQ FVDN D V]HRIQW®RNEGED
~Q OISVIHPHNEH®IGWONHOKDWQGV]HULQW

DQ\DJRNEDQ JD Jesdel&VQHWUpYQAY «OHGpN D W

DPL D] iOODQGYyDQ QHGYHV N|UQ\GBPpMWWYEHQ
YpJEHPHQ KXPLILNiFLYV IRO\DPDWRNEWHU
HONO|QtWpVH HOV VRUEDQ Q|YpPQ\HJI\eWWEF
ORFVIUYHOWR]y NLWHUMHGpPV& VHNpO\ iO
HIJpV] WHU*OHW+eN|Q LJD]L SDUWL OLWRUI
Yt]WHUWHONOHWNQHN -WYEE OFHIQQ@DJ\WHUPH
Q\HNE O QiG VIWNIECORREVIIYpQ\]JHW ERUt
Q\tOWYL]JHV YDJ\ féltokkal & O YEoQOLWHW HG HW &
W|UPHOpNIHOKDOPR]yGiV MHOHQW V OHKH
I VVIHWPpWHOpPQHN D Yt]Ki]WDUWIiV WtSXViQ
OISRNWyO HOWpU, WEHIO G N DHN RJLLIWANWO QNHEPS |

7IPS|GANLV WHU*OHW& HJI\PiVVDO J\DNUDC
PpPO\HGpVHN DPHO\HNQHN YL]H FVDN V]pc
V]iUDG NL OHGUeN W|EEQ\LUH FVDN + P

pV PRPAEIaIDIKtIQIUQ|YPQ\|JHWWHO ERUtWRWW

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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x Pocsolyaztkiski WHUMHGpPpV& LIJHQ VHQpPO\Q HPWDHOIE
O\HEE pOMWE NLVYt]J\¢eOHPO plkatiiijellB-PHO\HN I
JeN PLIWWW KtQiHP SHGLXD PRRAIBW QHP DODN?
NL OHJIHOMHEE WyFVDYHJHWiFLY WDOiIOKDW

x DagonyaztNLV NLWHUMHGpV& UHQGNtYR® VHNpPO
P PpO\ UHQGV]JHUHVHQ XJ\DQD]RQ D KHO\HQ
NLVYL]JHN iOWDQVYepmQ]RRFYDUL J\[INHUH] KtQi
JHW QpON«O IHQHNpPQ D Yt]]JiUy DBODSN JHW
*OHGpPNUpWHJIJIHO

x Tocsogy OLEE#@\SUy HIHPHUSYtDPH@NRMNPQW O
UpWHN pV D PREVIUUpWHN V&U& Q|YpPQ\]HWH
]IWW QDJ\REE PRKDSIUQINEDQ WRYIEEi UpWI
ODMPpO\HGpVHLEHQ pV WM&SHGpNHLEHQ WDO

x Telma tFVHN P KIiQ\ GUdgyIOHIWHOMHEE QpKiQ\ OL
PHQQ\LMONHOPL YtIQHOHPONYVFVLIDKI]JDN HG

EHOVHNMYEHQHW .DO

FODORIG679EK87$71.g=3217
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EJ\ Yt]WpUHQ EHO+<0 D] pO KHO\L YLX]RQ\R
NeO|QEVp HON MYQ+O pOHWWiIMDN OHKBRWIiUR
DOIEEL WLSL]iOiVW PLQGHQ YtJWpU HVHWDpPEF
VIHPSRQWRN ILJI\HOHPEHYpWBD HWH D O pJH]K F

$ Yt]L pODWWOMBERL WtSXVRNUD RV]WKDWy
)DFLNX]IHO*OHWL pOHWWiM
JLWIDNURYHERWIWLY O MWW iM
%BHQWOMGpPNIHOV]tQL pVYtiD G pNEMIM OpY
3HODJQVEWYt]L pOHWWiM
6]WL@apk JHWEHQ OpY IHOV]tQL YtJWpUKH] N
Yt]L pOHWWiM
YUHDM&EPR JHWEHQ OpY IHOV]tQL Yt]WpUUHO
QHP OfYL pOHWWiM

X X X X X

x

9.1. EOOyYt]L pOHWWIiMDN

$ V]iUD]I|OG pV D Yt]WeN|U pULQWNH]pVL
amelyD OHJPDJDVDEE pV D OHJDODFVRQ\DEE Yt
NH]pVL YRQDODN N|]|WWddewiek Ul @ Hanhid WelyétH O H
IRJODOY Yt]QHN pV *OHGPNQHN PLQW D] NH\
O\pQHN D WXODMGRQViJDL D PpO\VpEUBO MH/

x 3DUWL WiMpN OLWRUiOLV
o Paralimno-OLWRUIiOLYV SDUWIHOHWWL |Y
% (SLOLWRUIOLV IHOV SDUWV]HJpO\L YD
% 6]XSUDOLWRBDIOWYV]HIpWYYL YDIJ\ ORFVRO
o /LWRUiOLV SDUWL |Y
% (XOLWRUIiOLY SDUWL YDOYGL SDUWL ¢
% ,QIUDOLWRUIOLY SRDSWODWMLOMPBRVDOIiP
X MpO\VpJL SWRPNQGiOLV
o /LWRULSUQR&xa@®\WWL YDJ\ iWPHQHWL |Y
o (XSURIXQGIiOLV PpO\VpJL |Y
o $ELVV]IiOLV QDJ\PpO\VpJL |Y

$ YDOyGL SDUW |I|O|WW D OHJPDJDVDEE °
IHOp DHSDHWWL SDUDOLPQROLWRUIOLV [|Y W



T4|VE=, el(7T7TE-$.

PPpEHQ HJ\W]HUUH VRKD QHP ERUtW HO D Yt] .pV
OiV WHUpUH D]D] D KXOOiPRN iOWDO LG V]DNR
ORPV]HU&HQ N|]YHWOHQ+O LV YL]HW NDSy DOV
OpSFV UH LOO D IHOV SDUWV]HJpO\L HSLOLWI
YHIHWW ~WRQ SiUD YDJ\ SHUPHW IRUPIMIiEDQ

Q\pNW O FVDN PLNURNOtPiMD UpYpQ W HO tJ\
pV YDJ\ QHGYHVVpIJW&U Q|YpQ\HN QDJ\REE DU
KHWpYDL HW.DO

e« Szupralitoralis 1épcsé

Litoralis tajék

Epilimnion Fotikus réteg

E Litoriprofundalis ov Metalimnion

‘-

'S % Euprofundalis ov

£ :E 440 o ian Afotikus réteg
=) Hipolimnion

ﬂ‘: Abisszalis ov

36. iIEUBOOYYt]L pOHWWIiMDN

$ SDUWL OLWRUIOLV |[YHW NpW OpSFV DON
VDEE Yt]iOOiV V]JHIJpO\YRQDOiWyO D J\[NHUH] P
ViQDN D IpQ\OLPLWIiFLYEYyO DGyGy SRWHQFLiOL
tatt AYDOYGL SDUWL HXOLWRUIOLV OpSFV D P
VILQW iOWDO N|JUHIRJRWW WHU+OHW $ OHJDO
alatt NH]G GLN D SDUWDOML L Q 0JDIDQ @YD Orlt Y] HOp
UtWRWW

FODORIG679EK87$71.g=3217
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$ PpO\WpJL SURIXQGiOLV WiMpN D PHGHU
FLIiOLV HO IRUGXOiVL KDWiUD DODWWL WHU-
PpO\VpJL HXSURIXQGIiOLV |Y N|]|IWWL ~Q i
OLWRULSURIXQGiOLV |Y DKRO D N|U<OPpQ\}
GpVpUH PiU QHP DONDOPDVDN GH PLYHO NL
KDWRO D IHQpNHQ DOJDEHYRQDW NpS] GKHW
DOJiN pV IRWRV]JLQWHWLNXV EDNWpPULXPRN p
JHWHN PpJ HO IRUGXOKDWQDN $] LIJD]L PpO\!
QpON+OL YLOiJ ELURGDOPD DKRO FVDN KHW!
WDOIiOKDWYN $ PHGHUQHN D PpWH@ DOD)
QDJ\PpO\VpJL DELVV]iOLV |YK|] WDUWR]QDN
FVDN ULWNiQ HJ\HV NLYpPWHOHVHQ PpO\ WD
7DQJDQ\LNIEDQ IRUGXO HO

9.2. 9t]IRO\iVRNipOHWWIiM

$ Yt]IRO\IVRN MHOOHP] MH K-Rp\Y B RA WL Bt

Q\~ WDJROyYyGiV LV MHOOHP] OHKHW PHO\HN
kaszokra oszthatjuk'pYDL HW :DO
X .UHQIiO IRUUIVNLEXJJ\DQiVRN pV IRUUIiIVPHC
X 5LWUIO pHGRPEYLGpNL NSOYWDRRN WRN-VHU

o (SLULWUIO D W|H®HOL%)V pV H

o OHWDULWUIiO D PHGHU HVpVH + N|T|W

o0 +LSRULWUIO D PHGrHiuOB%pVH NHYHVHEE
X JOHEVONYLGpPNL NLVYt]IRO\iIVRN HUHN
x 3RWDRRID\DPRN pV IRO\yN

o0 (SLSRWDPIO IHOV VIDNDV]

o0 OHWDSRWDPIO N|]pSV]IDNDV]

o0 +LSRSRWDPiO DOVyYV]DNDV]

9.21. 9t]IRO\iVRN KDODN DODSMIiQ W|UWpQ

HaaYt]IRO\iVRNEDQ D IRUUIVYLGpNW O KDO
GHQ HGGLJ WiUJ\DOW PXWDWy iOODQGY YiOW
g HQ KRJ\ D IRO\DPDWRYV YIiOWR]iVRN N|YHWN
DPHO\HN D YIiOWR]yN N|OFV|QKDWiXk@&WN HUH
haIDMRN V]iPiUD EL]WR \QO\HDAQ B D VP Y HHGDHHNCH W
egyes szakaszain bizonyos fajok jellenet IRUG X OiVD med\HOKF
(]W D WtSXV~ D IRO\iV LUIQVIEDQ YiOWR]y HC

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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VILQW WiM@EBM]LQWWiMIMXN OHJLQNDAER MDA H |
NDSMiN D QHY*NHW (]W D UHIRGW]H BBaNHO V]|U
D] HXUySDL IRO\WN KDOIDXQIiMI@QIMN RIHDWIHD WI
DODSMiIiQ 6]JLQWWIMEHRV]IWiIiMNN G Hy \ &nDVS MEHEW Q
QHP YIOWR]W'DpWB NH®HD O

A SLVIWUIQJ¥ YL QD WONkRkBRN szakasza iEUD
$ PHGHU UHQGV]HULQW N |2HVs. OhPIHUHERO M @I
Q\iURQ L&D ODWW YDQ D] ROGRWW R[LIJPQ PHQC
89 mg/l. Jellemz KDODL N|]|WW WDOiIiOK@SAlmoD VHEH
trutta m. fario) D N| Y (OrMieN barbatulus) D I«UJHPR®*HOOH
xinus phoxinus) D ER W R (Coit® ¢abit)H

A SpQJ]HVSpURQLOWRVOMyYL]HN PHGUpPEHQ D N
PiU QDJ\REE NDYLFVRN LV HOJHR UIGEXMTsQeDN D Y-
Yt]JK PpPUVPNOHW SHGLJ QHP HPHEUEMGW N f&
megfelel HQ D] ROGRWW R[LJpQ PHQQ\LWHH PpJ +
78mg/l. Jellemz KDODL D S(pryhiEiMs $griallusya magyar
PiUQWDUE XV SHOR S R)QayasKds X34b&kid WipoQs $0-
uffia agassizi)

A SDGXFVIROWDNQ MRO\WNRQ DODNXO NL DKF
DOI|OGL V]IDNDV] NJ|]IWW IRO\DPEDpaEUcFW P HQH\
VILQWWIMRQ D PHGHU NDYLFVRVY h WYV HEHVYV
VPpNOHWH PpJ Q&DJROWMW PDUDG R[LIpIQWDUWL
mg/l. Jellemz halai N |] | WW Y D CBonglsBoK& nasusa ga-

Oy fHDcho hucho) D ITHO S L O @GblipownandseqpQs)

A PIUQDV]LRWWPNEYLGpNL pV D] DOI|OGL IRC
NDV]I]DLQ WDOiOKDW\YG HIKHRO YD PHGXWY DKRPRNF
JRV Yt]PpO\VpJ SHGLJ OHELDI EE YtFRWHEHVVpJI
0,7m/s, KPpUVpNOHWH D OHIJPHOHJHEEW@WYUDRD LG
20f &RW R[LJIpQVSDdW ReRD IDIMDL N|]*O aHPOtWKH
P iU @BRrbus barbus) D V]L O Y D RWNiba Wrhabd)ld-hdmoki
N « Q@obio kessleri)

A Gp¥Xeddeg [LQWWRW\yN ODVV~ DOI|OGL V]D
PHGHU KRPRNRV pMIYWMHEHRAMI S PV DODWW
PpO\VpJ W|EE PpWHU LV OHKHWIMQRDO NO D R DPRQQNp/@\
a25f&RW LV PtJ R[LIpQWDB ylDalénr RBRIPIQ N f
]*O IHOWhH WMtM@MON pUGHP H@®brdniGhrahmYaNHV ] H J
ponty (Cyprinus carpio) a harcsgSilurus glanis)

FODORIG679EK87$71.g=3217
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37 IEBDSLV]WUIQJVILQWWiM MHOOHP] KDELV
A Szarvas-SDWDN 6]DUYDVKi]D N|JHOpPEHQ
JRWy .ROR]JVYiUL ,

shar i e o S :

38 IEWDSPQ]HVSPUVILQWWiM MHOOHP] KDELWX
7HUHEHVIHMpUSDWDN N|JHOpPEHQ

YRWYy .ROR]JVYiUL ,

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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39 IEBDSDGXFV]LQWWiM MHOOHP] KDELWXVD D 7
7LV]D~MKHO\ N|JHOpPEHQ
YJRWy .ROR]JVYiUL ,

40 iEWDPiUQMV GpYpUNHV]HIJVILQWWiM KDWiUYLGpNH
7X]VpU N|JHOpPEHQ
JRWy .ROR]JVYiUL ,

FODORIG679EK87$71.g=3217
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A GXUELQF\VAWHDNWUMRO|WE® NHY&UH® VYV
VIDNDV]iW RRICEDO MDD pUW QHYH]LNONSRNVRLC
VILQWWiIMQEBENDYV DKRO pGHVYHL PV iQAIEH®! UL
nak. $ TIHQWL VILQWWIMEHRV]WiV HOWYR®EDQ
GyDQ ENLY&t]IRO\VIVRNUD | NpQMWz&DAMRNRIOU I
WR]y Yt]KR]DP~ Yt]IROWMLWRRQ\IN)HROO D NLVY;
]*O D FVHUPHO\HN HVHWPEHQ %D Q®iQHNBY Y
VILQWWiMB@WN-DPY {WH& L

41 IEWBWDGXUELQFVV]LQWWiM MHOOHP] MH D IpO\
$ 'XQD .LOLMDL-GPOWIEQR
*RRJOH (DUWK P&KROGIHOYpWHO DODSMIiQ

A GRPRO\NYyV b @¥d&feieket vagy maga az alaat

SO PiUJD DJ\DDJIDONRWONDs O H@p/shorhbR)Y L FV
ERUtWMD PLYHO D Yt] VHEHYV VipdrhbbH €zprii- Q D J\
FVpDM@E@ DIJRNDW HOVRGRUMD $ PDJDVOEEHR/HJ
vizeit | DJRQEDQ D] N*O|QE|]WHWL PHJ KRJ\ D Y
VPNOHWH pV R[jleptGWDVWWERYO QIJD GRY}iYDRH C
WIiJDEE KDWIiURN N|]|WW IXo®@Ww RN LINO aHiD@t MK
P R O \(Neuciscus cephalus) D IHQ p N M(GopioNeldad D N |

Y L F(OttNrias barbatulus)

AVeJpUVIRQWWYM PiU VRNNDO ORBMSUBrEEDQ
IHQHNHW SXRB®WNODJQRPKRPRN pV LV]DS EF
VPNOHWH PDJDV D KEDN DNQRUMMPREOCOpFW D UWD O F
UDQ MyYDO NHYHVHEE'pYDQDHWR.QQ QJDGR]y

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%



80|VE=, e/(77E-S.

w o AR
42 iEWPart PHQWL Q|YpQ\]HW iUQ\pNROy KDWiVD FV|[NNHQW
D Yt]EHQ PHIJWHUPHO G V]HUYHV DQ\DJ PHQQ\L\
A Kuzi- SDWDN 5DKy N|JHOpPEHQ
YRWy .ROR]JVYiUL ,

B
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-HOOHP] IDMDL N|]*O(Pereadltuviaklid)\& kabkay « J p U
keszegBlicca bjoerkna pV D E RGtRIYMtus) (] D VILQWWiMN
ODPHQQ\L GRPEYLGpPNL pV D] DOI|OGUH pUNH

$] HI\HV VILQWWiMDN VRKDVHP KDWiUROK
iIWPHQHWHN IRO\WRQRVDN V W D] HI\YHUHW
O«O VHP IHOWpPpWOHQ+*O pUYpPQ\HV+O $ Yt]IRO
NR]JIVRNQDN SO V]DEIO\R]iVL PXQNIiODWRNRQ
IHQpNNe*V]|E|IN PHGHUJIWDN pV Yt]OpSFV N p!
KDWiVD YDeIrénde GQ IWHND L HW.DO

9.22. )RO\y IRO\WRQRVViIJL HOPpOHW 5LYF

$ IRO\y IRO\WRQRVViJL HOPpOHW 9DQQRW
JHOpVHQ DODSXO KRJ\ D Yt]IRO\iIVRNEDQ pO
UiVWyO D WRUNRODWLJ IRO\DPDWRYV JUDGLH
VIDNDV]RVViJ $ IRO\y |[VV]KRVV]iIiEDQ EHN|YH
NJUQ\H]HWL IHOWpWHOHN IRNR]DWRV YiOWR]
PpO\VpJ K PpUVpNOMWE iUQLEERIQHW D YiOWF
O|QEVpJHN KDWQDN D VIJHUYHVDQ\DJWHUPHO
KHO\L pO OpQ\N|[]|VVPJHN |VV]IHWpWHOpUH

$ IHOV EE KHJ\YLGpNL UpVIHNHQ + UHQ
EHNHU+OW DOORFKWRQ V]JHUYHVD@MRB] SO
iEUD YDQ W~OV~O\EDQ BL VH SIWW Dy S& REL
35% tJ\HJHNHQ D UpV]HNHQ D GXUYIiEE V]t
QRVtWy DSUtWy pV J\&MW|JHW V]JHUYH]HWHN
O N NLVHWEEHIDMGV]iPEDQ IRUGXOQDN HO

$ IRO\y KDODIGIVUMRG & Yt]IRO\IVRN IRNR]
VILN D] DSUY]YyGRWW ILQRPV]HPFVpV V]HUYH?
N[]|[VVpJ |[VVIJHWPWHOpPEHQ D J\&MW|JHW N pV
35% D UDJDGR]YN DUIiQ\D D NRUIEELDNKR]

$ IRO\YN DOV ROHYI®&E Yt]IRO\iVRN D OH
OpN iUQ\pNROyY KDWiVD URQWMD D IRWRV]LQYV
OpV pV D OHERQWIiV DUIQ\D V]ILQWpQ DODW\
HO QDJ\REE DUIQ\EDQ OpQDH DR QX B P
IDM|VV]HWpPpWHOEHOL N+O|QEVpPJHN ILI\HOKHYV

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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1 ¢

b A\ . 1}
hddz Y 3

43 iEWDKHJ\YLGPpNHQ HUHG Yt]IRO\iVRN IHOV V]DNDV]iQ
DOORFKWRQ V]HUYHVDQ\DJ DUiQ\D PHJKDODGMD D] DX\
Turica- SDWDN 5yQDI-UHG
JRWy .ROR]JVYiUL ,

e -
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$ Yt]L pO OpQ\HN | EE pOHWIRRUPDWtSXVDL
X neuszton(@aYt]IHOV]tQHQ pO pV LQWHQ]tY |[QiOO
NpSHVY VIHUYH]HWHN
pleuszton D Yt]IHOV]tQHQ pO pV LQWHQI]tY |QiC
pes szervezetek);
rizomenon D Yt]IHQpPNHQ J\|[NHUH] Q|YpQYHN
metafiton D PDNURYHJHWIiFLY N|]|WWL Yt]JEHQ '
biotekton D Yt]IHQpNW O HOWpU DOM]DWRQ p¢
pedon D Yt]IHQpN IHOV]tQpQ YDJ\ PDJIEDQ D
szervezetek);
plankton D Q\tOWYt]EHQ pO pV LQWHQI]tY |QiO
NpSHY VIHUYH]HWHN
X nekton(a Q\tOWYt]JEHQ pO pV LQWHQ]tY |QiOOYy
szervezetek);
x sztigon D] DODSN JHWQHN D IHOV]tQL YL|JHNKF
*UHIJKDV-D®mgW SYyUXVUHQGV]HUHLEHQ|pO V
x freaton D] DODSN JHWQHN D IHOV]tQL YL]JHNK
FVROYyGykDWDEmPY SYyUXVUHQGV]HUHLIEHQ ¢

X X X X X

X

A QHXV]I]WRQ pV bMingketdH A2oknelRazervezeteknek
agy§ QHYH DPHO\HN iOODQGyYDQ YDJ\ LG OHJ!
+DQQDN IL]LNDL VDMiIiWRVVIJDLW YDPOR®HO\H!«
Af NeO|QEVpJ N|KRIWINDWHQI]tY D FDp]UW]I®NRRW W |
iOOy KHO\YiOW R javagWsevhU pY D pS H W HINO

A neusztonKk R] WDUWR]y VIHUYH]JHWHN W|EEQ
YDJ\ |QPDEf&lMYBE FVDN HOKDQ\RBROK DWR P
WiVUD NpSHVHN D]D] HYVGIMR] B XIDVVXN PHROMNVF
WpQ\H$® D V]pO iOWDOL SDVV]tY VRGUyYGIiV

A pleuszton WDJMDL YLV]RQW iOWDOIEDQ DNWt
nakalHO*-OHWL KQUWWH\YENHQ\HQ LV MHOHQW V F
NpSHVHN OLQGNpW pOHWIRORRWWSYOME DN DN p
VItQH I|O|WW D]D] D Op &pwp DEHQ IWDU]OXD O
a Y t] E HkeOpedlig a hipoel tagJDO N<O|QtWMeN HO $] |
MHOOHJ]HW 5% NG iISYOL D HBRtE dpidda\NGhirridaeyagy
a kering bogarak(Coleoptera: Gyrinidae)A KLSRSOHXV]WRQ WI
VRUROKDWY SpOGiXO [Dipara:Culdida@)\WJDEWYIINH



B4|AVE=, e/ /lel<(. el(7)250$7E3868%,

degyakraQ ILJ\HOKHW+*QN PHJ D Yt]IHOV]tQKH] WDSTE
IpPUJHNHW pV FHISLRBWVIWR®] pO OpQ\HI\eWWHYV
(mint pl. aRicciocarpus natang VR[cia flutansnev@WHOHSHV PiMPR
KIN D Yt] IHOV]t@peEiWM. WHBHMORy K tJUQ|YPQ\HN
(mint SO D Yt]l(Saikla@adtans) D E p N(Byargchabsvinor-
sus-ranae) D Ep N D OH Q F ¥ EehihdriRndr\ [ &gbba) vagy

D Yt] IHOV]Qp® BWEBENUDQ RODM I IEDMNWYIH U RXMK LW |
W\AIiN DONRWMIN $ KLSRQHXV]WRQ pO OpQ\HL N|
XPRNDUWYs@g® HNHW WRYIEEI QpRI@DWRWWBOP BDWY&
V]tQUH DOXOUyYO IHOWIDGWIG YWV NMWWH B H B M &RIH/N
NDW WD OipO'oLWHV) ND O

A rizomenonazoknaN D PRPBVIKEQIUQ|YpPQ\HNQHN D .
neve, amelyek az aljzatbarD] *OHGpPpNEHQ YDJ\ D] DODSN ]F
UH]J]QHN ,GH W DIUanelkedDNRE WL] Ep Q(hihNpl. a
Q i ®hragmites australis) D J\pNp/Qha-) D N (8cboenoplec-
tus-) IDMRN YDJ\ §&rirom UrisDps€udacorus) D YLUIJNIND
(Butomus umbellatus) D ]V [Bo@schoenus maritimus) D Q\tO1&
(Sagittaria sagittifolia) D Yt] THOVW@E@pEE GH J\|NKHUH]
QIUIQRIRNW SO D INympbapddlbgppVyD | L IN@iphar lu-
tea) D WeQ G (INynmpivide<peltatap sulyom(Trapa natans)az
~V]y E pIN®dthmogeton natans) D P p WMapslie€& quadrifo-
lia)) LOO D NL]iUyODJd®X|RH UKD UNBiiNt RIS &

D VOO (KMyfopdyllum-) IDMRN D ER G U(Rotankog®dd D V |
crispus) D PHUHY Yt[RéaaEhdWusUdwdhatus) D] iIWRNKtQiU
(Elodea canadensiy)

A metafiton D PRFNyVUKtQIUQ|YPQ\HN N]|dtWWL Yt]EE
lebeg LOO DNQYWD@t\PpQA B R)BHINNGWEKRHQGNLtLY <O
VRN @ \HI\eWWHV KIiBRPOPDOHOVEBR QY HJHW WS X
GLN |VV]IHQP/HEHNHSE D WyCevaphiyllum-¥ajok, a
NHUHV]WH V(Ephalrowte) & itdUtricularia) fajok), D Y t]
iUDPOIVIiWYyO [«JHWRHQ\YVQIWRWWHYiVVDO MiUy
Ypld HI\pE OHBHIQ\HNE O SO EONWpPpOQDSRENDWHF
NiN FVLOOYVRN NHUHNHVIpUJHN NLVUINRN L
N|]|WWLEHQ MHOHQW V KHO\Y i ODWRA WD W R WM VWU
YpJ] ~VINiOy XJUiOy pVORWREBY®DGIiO\RN iV]NC
NRN Yt]LSyN WRYIEEi W|EE Yt]LSRIORYWNDDpV Yt
HJ\HV NpUpV]HN V]JLWDN|W N WHJI]JHVHN pV Yt]L
nyosid VIDNiaRKQg WpN EpNiIiN LOO H]JHN MXYHQLO
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ebihal)). A metafiton elsorban a rizomenonOWDO XUDOW Yt]W
lemz GH LGH VRURORRQGHUDN ONHEIHAO D Yt] IF
pV QHPINHUKLQDUDVRN iOORPIQ\N|]LpO'L]pW
OpQ\HIJ\eWWHVHN LV

$ Yt] pV D V]LOIUG Ili]JLV KDWIiUIQDN pO YL
zatos, elssorban annakN |[V]|QKHW HQ KRJ\ D ¥ljz@®tWiVE
min VpJH LJHQ VRNIpOH (JHNHQ D IHO*OHWHNI
telepszenek, ¢ ahol erre lehetVpJ YIDEGHOVHMpPpW LV ELUWR
LWW NLDODNXOy JD]GDJ pV YiQWRHIWRYD p@Q
EHQWRQ QpY¥ WO QMH®HNpVUH iOOy IHO*OHW
QpUH D VILOWDG li]LV KDWipgWDHOIK @OV K] N HLG/
LV UpV]EHQ E®Q@ QSHWW WHVHN Q HNt SXW DAD NE*[@
QtWLN HO D ELRWHNWRQW pV D SHGRQW

A biotekton pO EHYRQDW D YtHH@HNOW DOMOD
PHIJWH @ 89»>QWIJ\e WWHVHNHW MHOHQWL +DEL
ELRWHNWRQQDN NpWHDGPG\WtSXVIW VD]RN@/MN
W|P|U QHPHHWYRHBWRBWNBPRAW LOWAgy @jtOD]D
szert8HQ OHOyJy V-BWRRDVIDRUHODM ]y SORNRQW

$ SHNWRQUD KMY V8 \DDegdhatad®N p SHEIDNWp UL X P F
pV DOJIN D W|P|U WHOHSHNHW RXDNa@y WRINY
Plumatellarepens) D SORNRQUD SHGLJ D IRQDODV D
(pl. Vorticella-fajok) D KLGUIN D] DUDV]®RGgtomhH UH N |
Bdelloidea) egyesP R K D i O(pl.0Fvdeifitella sultana)Mind a pek-
WRQ PLQG D SORNRQ V]iPRWV PHV W& CHpSH Q pW
t VpJHW EL]J]WRVtW SOp\DPRBIiDQDUNI HNSRV F VI
nak, FVLJINQDN NLVUINRNQDN URYDKOelg-YiNQL
PHLNpQW N kta@e@i Vg Y/ DRRQHW .D O

ApedonD Yt]IHQpPN pO YIL-OQOJHWOWHHO 8 DWWyO
az alapkzettel vagyaz2 OHGpNNHO pULQWNH]LN $ SHG
VRNNDO J\DNUDEEDQ KDV]|PIODWINMHOAWNUD N1
NLIHMH]pVW PLYHO D]J]RQEDQ FpOV]HU& KD
HI\VpJbwvH@J] GpVW NDSQDN H]W D V]IDNNLI
EHQ KDV]QiOQL

$ Q\VtOWYL]JHW S HO DpWEDD HEWM IRABADAMMS XV L
WRQ pVoD QHNW

A plankton D]RNQDN D] pO Ojp @HXID HDPBI O\ N L
benIHEHJYH pOQHN $] YLVIRQW NpWVpIJWHOHC
QHN DPROVMIND QHP BAKBRHQRI\ D Yt]PR]JJiIVRNYV

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%



86|AVE=, e/ /lel<(. e/(7)250$7E3868%,

[+ JIJHWOHQtWHQL WXG&MWpREHONLDWHOAEHQ PDU
(OHEHJpV*NEHQ LOO KHO\YiOWR¢M/doMany XNEDQ
D WXUEXOHQFLIiQDN pV D SD\s¥depe.\ARIGNK-y GiVQD
tontagjai] | PPHO DS U yp\@DH QEHM e vizekben fOHJ EDNWp
ULXPRN DO X NNHRMANOHOWIYR Jdtdy. NLVUINRN

A nekton IRJDORPN|UpEH NLYViddon@dyhaByad Q =+
met&+*iOODWRN WPHOARIN VSHFLIOLVY pV HU WHOM|
SO OIEDLN XV]JRQ\DLN LOO SWHVWDBRYRIQ PO D
WHVWDONDW VLPD pV YDJ\ VLNDPOyYyV WHVWIHC
id WDUWDP~ |QiOOy KHO\YIOWR]JWDWiVUD NpSHV
JHWOHQtWHQL WXPNRIN i W B AXHYTWN BQ H NWV-RQMiW
EDQ D KDODN WRYIEEi Kkl Bravichiphssfagn@lishyY UiNR N
nagyterme&Yt]L URYDURN SO HJ\HV Micjare®® RV NIiN
fajok, LOO V]iPRV Yt]LE Ryistus, By B¥Wydraus
IDMRN LPiJyL NpSYLVHOLN

Az alapk |HWEHQ ' IOIHW pO YLOVVIKDNQ FEDQ D Yt]l
POHWWIMDN |HORWJWWiSBWOWD+tYDQ D V]I]WLJRQ p\

A sztigon D IHOV]tQL YL]J]HNKH] YDODPLO\HQ IRL
NDSFVROYyGRHGHHWE VD] ORD\WD W i2ebem a BIODSN
V]tQL YLIHNNHO IR O\NRRAR 0D INHD § DOD N
EDUODQJL YL]JHN pO OpQ\HI\eWWHVHLW MHOHQ

A freatonpedigal RO\WRQRV pV N[]JYHWOHQ IHOV]tQ
NeOL iWLWDWpWV UHWHIWDMHRW piE DYQ ORIFWD Oy J\é&
t  RIDORPQDN IHOHO PHJ $ VI]WLJRQ pV D IUHD\
OyVEIU RO\NRU PLQW SO D EDUODQJL YL]JHNQpP
is lehetnek jelentV N«O|QHEV@HHIND]pUW PHUW D EDUOD
szonylag nagyte&iOODWRN PLQW SO D ($téhdsdlius YDN Yt
hungaricus) D Y D N E fN(ha@usi &ggtelekiensisy barlangi gte
(Proteus anguinusPHJWHOHSHG pV p)Ukzekrék B @z2dipekP DV D N
IRQWRYV N|]|]V MHOOKER{QWHEDIQREVDINDQNHPRDXWRV
ULXPRN pV KHWHURWUy! V]HHY & }NY\DHN H\R UEX O
2001).
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$ YtJLQ|YPQ\HN E BIPXBYEEA iVD RV WiV

APDNURILWD NLIHMH]pV ROamDeyekszab@dYpQ'
VIHPPHO LV M$CP PUWNWWDBMYNP PP QDJ\WIJUHQGG
PHIKHW O0LQG D], PEAGYR]WNBEHRUHNEHQ pO
UHQGV]HUWDQL NDWHJIJYULIiKR] WDUWR]KDWQ
KiN KDUDV]WRN JiUYDWHUP N IRQDODV pVvV W
WHQJHUHNEHQ H-OBarMaR U FD®P RMIDWRN pV FVI
HVHWEHQ HGpQ\HV @QJhitim@AdT N L hteROHPROdE).
™ $] DOMIDWKR] YDOy NDSFVRODW V]JHULQWL

(] D OHJJ\DNUDEEDQ DONDOPD]J]RWW IHORYV

YDOy NDSFVRODW D OHuUth&e'QARVDEE V]HPSI
™ Haptofitonok (haptophyta)

%HYRQDWRW NpSH]JQHN D Yt]JEHQ OHY pO

OHJ DOJIN Yt]L ]X]PYyN OHYH®O®bhihalsy D P

Cinclidotus, Scapania undulgta
™ Rizofitonok (rhizophyta)

9t]]JHO ERUtWRWW WDOWMB®Q R)\QNDHNUBI] QHOND i

FVLO O i\Ndh¢riateaep V CBulerpaQHY & ]|OGDOJD p)

V EEUHQG& Yt]LQ|YpPQ\HN W~OQ\RPy UpV]H
™ Planofitonok (planophyta)

$ Yt]JEHQ V]DEDGRQ ~V]QDN YDJ\ OHEHJQF

DODSMiQ WRYIEE ER@WDQDN NpW DOFVRSF
Xx SODQNWRILWRQRN SODQNWRSK\WD PLNU

QIYPQ\HN
X 30HXV]WRILWRQRN SOHXVWRSK\WBor-QDJ\R

hidi 2007).

$] pPOHWWPpUKH] YDOy DONDOPD]NRGiVRQ I
(] D FVRSRUWRVtWiV D Yt]]JHO D OHYHJ YF
ODWXN DODSMiQ FVRSRUWRVtW

A) Pleusztofitonok tOHEHJ KLGURSK\WIiN
1./ HPQRLGKWYSWWYWUPHW& VM EDE KR QROOHINEH O
V]tQpQ MHEHHIOHLN PLQRELD @O BYHJIMEBODSFVRC(
QDN GH QHP J\|NHUH]@HLI¢mDa] mngr M |dgiblvaz D Q
Wolffia arrhiza, Azolla caroliniana, Ricciocarpus natans)
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2.5LFFLHOOR 1 GHWGHX@+O D Yt]IHOV]tQ DODWW O|
Q|Y p QpHL¢mna trisulca, Riccia fluitans).

3. S HUDWRSK\OORL®B/ MWUBMWE& W|EEQ\LUH VDOOD
YHO& V]IDEDGRQ OHEHJ OHMHOWYMNQOHWHK® NO®I EH\JU F
V]tQKH] N|]]JHO KHO\H]NHGQHN HO VV]HO D IHQr¢
NHO WXULyNNR. Cerabph@Hopi N iiBpyY D OHIW|EE
Utricularia-faj).

4. Hydrocharoid Wt S ¥z8badonOHEMI]L Q|YpPpQ\HN VSHFLIOL
OHNNHO pV N*O|QOHJHV iWWKdl®adyspovgkdrpi-Y HN N H C
ummal, pl.Hydrocharis > i E USa@nipfdjok ( 1 BUD

B) Rizofitonok £J\|[NHUH] Yt]JLQ|YpQ\HN

1. 6WUDWLRaV ID® WItBWEZDQ PHOOpPNJ\|INpUUHO U|J
PHO\HNQHN YHJHWDWtY WHVWH UpV]EHQ NLHPH
VeOO\HGYH WDUWYV U-+*J\H (pINStr&iotdACUEWMD O W H (
2. (ORGHRWOBWW CEDIMWEDQ J\[NHUH] KRVV]¥t OHYHO
ZiQ|YPQ\HN OOHHHOIHN QpON<eO $ FVRSRRWWHJIDOI
KDWy

a) SBRWDPRLG DOWtISKRURV pUWHOHPEHQ YHWW
lan levelekkel, mint pl Elodea a Callitriche Q H P ] H R&¥yaldcal-
litriche V] H N FRypi&) Zannichellia, Najap V D O RJtavhjogd=
ton-faj. Ide soroljuk @arvopotamidokat DPHO\HN OHYHOHL 1&V]F
ODVDN YDJ\ IRQDODVDN pV D ODIJQRSRWDPLGRN
sukkalpV VI pOHVHEE OHYHOHLNNHOSEN® Qip WOFFMR L
SRUW N|]|WW YDQQDN iWPHQHWHN

E O0\ULRSK\O O RinoGaoSzibtt I8vEl&kkel, pMyriophyllum
fajok ( i B,WHBbttonia palustris.

3. %DWUDFKLEO@GD MWREXV\[NHUH] YtJLQ|YpQ\HN L
DOIPHU-OWOHW BEBHHIDODNLODJ GLIITHEGHM-QFLIiOWL
litriche QHP]HWRanunculusQHP |H WBagrdchium QHP]JHWVpJ
OHJW|EE IDMD $] DOiPHUOW OHYHOuUddy W|EEQ\
igen finom sallangokra szeldeltek.

4. I\PSKRLG: WIDODMRQ J\|[NHUH] Yt]JLQ|YpPQ\HN |
WIEEQ\LUH OHYpOWHOHQ K BOMHW HO/HDNON H)XD JU L MA DI

DOiPHU-eO W(pDryhphadd N N HHRNDphar, Nymphoides, Pota-
mogeton natans, Polygonum amphibium f. natans,ggpamminimum)
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44 (1 E UMY FV D(Cé&rdtophyllum spp.)D GpGDL
7yYiU 2UQLWROyYyJLDL 5HIHUYIWXPEDQ
JRWy .ROR]VYiUL ,

o T ‘?
45 TEUBPpND W—Dﬂdﬂcbmms morsus-ranae)
JRWy .ROR]VYiUL ,
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,,

D GpGDL 7yYiU 2UQLWROYJLDL 5H]JHUYiWXPEDC
YJRWy .ROR]JVYiUL ,

o RN B IR G A7 NN 977 7 | :
iEUROR N (StRfibtes aloidesD & VDURQGD GLPLFV L V]DNDV]
YJRWy .ROR]JVYiUL ,
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48 i E WRriophyllum spp.
JRWy .ROR]VYiUL ,

A

= - e ; . R 9 q
g J S |

NLVHV]HQ\L V

49 IEUBIKpU W-Q GNythphp¢¥@ba)D &VDURQG D
)RWy .RORJVYiUL ,
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50 iE Wbhyom(Trapanatans)D 1DJ\GREURQ\L 9DGYpGHOPL 5H]HUY
JRWy .ROR]VYiUL ,

5L iIEUDPJ\OHYHO &aPDNH®REURQ\L 9DGYPGHOPL 5H]HUY iV
)RWy .ROR]JVYiUL ,

FODORIG679EK87$71.g=3217
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5 7UDSRLGDWECSMRQ J\[INHUH] HJ\pYHV Yt]LQ|
iJD]y KDMWiVOBIF p QUENIYDO pV V]iODV OHK
lekkel (pl. Trapa natans)

6 9DOOLVQHWMMDGDWIHSXY N~V]y J\[INW|U]J]VHO
Q\HN U|YLG KDMWiVVDO pV Q\DOIEEDQ YDJ\ U:
levelekkel(pl. Vallisneria | D M RAdstprd nana).

7 ,VRSWRLGB|INHBENKY YtILQ|YpPQ\HN U|YLG KDM
W|UJVVHO pWBHUWYM WAR\yV]HUY&OW OHREMVBINN N
Pilularia, Litorella, Eleocharis acicularisk. parvula). 1D J\UpV]W NpW
DPILELNXV MHQEBoHI#E20Q7)Y p Q\H N

S8NUDMQDL FVRSRUWRVtWIiV
$ Yt]LIpQ\ VIHULG\BLhi& &.RAOBYV iV
$ Yt] D Q|YpPQ\HN V]iPiUD PHJKDWIiUR]y N|U
FVDN D PHQQ\LVpJH GHKDURIDOND S PWDR]W YL QM
LQJDGR]iIVIQDN PpUWENWMD KERB® DKQOWViIJD pV I
elfoglalt helye is fontos.
$ YtILIpQWn BDMgEY ®NXD W iU V DHidatofita, ae-
rohidatofita, hidrofita, higrofita, mezofita xerofta)| NRFVRSRUW RN D
NL (VIJHULQW D FVRSRUWRVtWiV VIHULQW Yt]
WHNLQWKHW
X $ KLGDWRROIDVMQ N |[YpQ\HN D Ragyomajddewtel-O M H Vv
MHVHQ DOiIPHU<OWHN
X Az aerohidatofiti N NpWpOW& DPILELNXV Q|YpQ\HN
DPHO\HN PLQB8LWE&tPEEBRAYHJ EHQ IHMO GQH
UpV]H D Yt]WHVWEHQ KHO\H]NHGLN HO D O
D Yt]IHOVégReKQ OHE
X A KLGURD]IWIOGOMIDWEDQ J\INHUH] Q|YpQ\HN
DOiIPHHIDOWpV]OG WHPHONHGLN
X A KLJURDLWLNHY pO KHO\HN Q|Yp@\Wly SO LB/RH
QHGYHYV UpWHN pV HUG N Q|YpQ\HL 1HP Y
csopot HP WHNLQWKHW V]JLJRU~DQ YpYH Yt]lL

E csoportodD W U p W HEMUD Oi O KD W NbahNs:middtetO RV | V
fita, aerohidatofita-pleusztofitonok, hidrofita +rizofitonok .
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A PH]IRILNNJNSHYV Yt]HOOIWRWMWD] H @G Y prdd HKNH
O\HN Q|YpQ\HL PHJKDWIUR]JRWW PHQQ\LVpJ& WI
V]*NVpJ*N YDQ (JHQ D FVRSRWERQVEMEEL HNPN
csoport:D] HIHPHU pV HIHPHURLG Q|YpQ\HN

x Azefemer Q| YpPQ\HN HJIJ\pYHV Q|YpQ\HNUPDYRHKO\HN C
D] pOHWFKRQIXYHW 1@HIHIHI)

x AzefemeroidRN pYHO N DPHO\HN V]JLQWpPpQ\NRUD WL
iWW HO Hkzl AKIBPIVDPHY DO J\| Nevdgldddnekl O +
A[HURILWIND]ViJW&U Q|YpQ\HN 7&sttPpV]HWI

SRUWRNRQ EHO+O PpJ WRYIEEL iWPHQHWL FVRS

gVVIHIRIJG DO BHY PXQNDWIUVBORV]|WIiVIEDQ D K
GDWRILWD D] DHURKLGDWRILWD pV D KLGURILYV
1IRYLNRII pV -Bsa3nyOPDEY ]HORV]WiViEd@fiaY DN D

INRFVRSRUW D Yt]LQ|YpQ\ 8J\DQDNNRU| NeO|Q
iUDPOIVNHGYHO Q|JYpPQ\HNHW
xaKLGDWRILWIN WHOMHVHQ DOiPHU<O |Q|YpQ\F
XaZDHURKLGDWRILWIN IpOLJ DOIPHUOW [Q|YpQ\}
kednek;
x reofita fajok D IRO\yYL]J]HN KHJ\L SDWDNRN iUDPOiV

Ydm[_g@dhiPNKD W i2008D2011) aYt]LIpQ\ DODSMiQ QpJ\
FV RS R UNAKRWK MGARBBW. WKILJURILWINDW PH]RILWIND)\

A KLGURROWDK® Yt]LQ|YPQ\HN DPHO\HN YDJ\ W
WeNQHN QDJ\REE UpV]pYHO DOiIPHU<OQHN D Yt]
XJ\DQ HON<O|QtWL D U|J]*OW pV D Yt]WHVWEHQ
NeO|Q QpYYHO DplFrr&isteslalvidesl allisneria spiralis
Hottonia palustris+ U | J ] »@rdularia vulgaris, Lemna minostb).

A KLJURIOWDNQGyDQ YDJ\ LG VIDNRVDWHHO|QW
QHN EH YDJ\LV HOV VRUEDQ YWpIQ\pQWKNO\IDNYQ
WDODM IHOp HPHONHGLN GH H) BPSFUWHNVNWQ @ KYHW 1|
nyeknek OLQG D KLIPFGQRSI IDNKNJURIDW it @ pi®PNID |]KHW
OHQ OLPLWplPplygopuin iiydiropiper, Veronica beccabubtiy).

.*0|Q INRFVRSRUWRW]N Y SpMQA. KHOOHIN, i VLN F\
D KHORAIVWSRUWMD DPHO\HN QDJ\RQ KHWHURJ|
SRQWEYO H[WUpP N|UsOPpQ\HN NJ|]IWW Q QHN
W|EEOHW GH D] R[LIpQKLIQ\ LV OLPLWiIOy WpOQ\
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Q|YPQ\HL -HOOHP] NpSYLVHO L Dfajok (32.JP RKTE
iEUBH H FVRSRUWED NHU<OWHN D GDJDGYyOI
Eriophorum vaginatum, Vaccinium oxycoccos i E,UEDnpetrum

nigrum | E,\CAlla palustris I E &t

gVVIHIRJODOYDW®NDWddV DL szerint a
Yt]KHILQW N|UQ\H]JHWL WpQ\H|]KJRUY B[R @ ptYAHY
QI|YPQ\HNQHN FVDattaxinthet®GA4RILWIiN

$ KLJURILWIN pV D ,KPHROFR/IDWDN DR |FpSRNL
KDQHP YL]HV pO KHO\HN Q|YpQ\HL

+RUWRERYIMbn (20000D V]iUD]ViIiJW&UpVeN pV W
DODSMiIiQ MHO|OL hdatdiitortok, Rh8l&titdMaky kheExvfi-
tonok, xerofitonok.

(EEHQ D PHJIRJDOPD]IVIEDQ D PLQLPIOLYV
nyeket nevezik hidatofitonoknak.]JHN OHEHJ YDJ\ U|J]-OW
J\HQIBpMMOHWW J\[INpUJHWWHO NHYpV VIWyPiY

$ PRFVIUL Q|]YPQ\HNRKH Y R]JIHW RFGHR/NQHN [IHC
URORJWDWQDN (EEHQ D] pUWHOHPEH®@ V]LQ\
KLGDWRILWRQRN D KLGURILWINNDO D]JRQRVD

>« A t2000) (OOHQEHUJ PXQNiIMiW DODSX O pYt
NL (JHN N|]*O HJ\ D Yt]LJpQADDID & VHRBIRULRWNRUIDY, €
Je~jhljhHd | FVRSRUWQDN QHYH]L DPLW WRYIEE

$] IVVIHKDVRQOtWiV DODSMiXO D J\[NpU]y(
WDUWDOPD VIROJIO (] D PXWDWy D J\|[NpU]Jy(
lenti mm-ben, jele & ij.,aholaijaijhfhgm\ZggiyWDWiV QH
YHVtWpV V]y U|YLGtWpVH

$] DOIEEL NDWHJYULINDW N+«O|QtWL HO
X KLSHU[HURILWIN ]N]pOR/ WMpdHVHQ V]iUD] pO
JRN Q|Y p @160 mm;
X SHU[HURILWIN i ljp@VihWeMDJIJRN @PYpQ\HL :Q
X [HURILWIN JR]jluD]JbV]W\HSSL Q[|56pmiH |
X V]IXE[HURILWIN XWjidiDNeWHSSL Q| Y pQrikh

ZL
05
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52 iEUBUHNOHY H O &ivdtd Plidifdia)
JRWy .ROR]JVYiUL ,

53 iEUD JHJilR QY&a€xinium oxycoccos)
JRWy .ROR]VYiUL ,
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54, iIEUPHNHWH Y D (EMpeEWRnigrum)
D +OXKDQ\D QHY& ROLJRWUyl GDJDGyYyOiS WH
JRWy .ROR]JVYiUL ,

55 iIEUBiIUNIQ\J\ [Cgti&palustris)
D +OXKDQ\D QHY& ROLJRWUyl GDIJDGyOiS WH
JRWy .ROR]VYiUL ,
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X V]XEPH]RILWIN kwifUBRte@pEHIQ|Y pQ3HNM; :Q =

X PHIJRILWIN f s HUGBWL Q|YpQ\HMA mQ +

Xx KLJURPH]RILWIN ]*Inedvea hemddld p WL Q|YpPQ\HN
Wn 150480 mm;

X KLJURILWIN fyitkdsrerddU p WL | N RWMWLSERRINNM,

X SHUKLGURILWIN iQjHG ynHYI|&réFWVpWL |NRWyYS
Wn 270810 mm;

X V]XEKLGURILWIN KYWLU]JHMEMWNSIBNS RN pV V]XEDOS
| Y Wn 330860 mm,;

X KLGURILWIN peattjmentift]L [INRWYSRN iOODQGYy
V&HR W|EEmMm,

X KLSHUKLGURILWIN J¥t]L]{NRMWMIBRRGY Yt]JERUt
WRWWViJ~2000). >«"mo
(EEHQ D] HVHWEHQ LV D KLGURILWIN pV D Kl

W N Yt]L Q|]YPQ\HNQHN

5DXQNLpOH pOHRWIRWPODR]iVDDDXPISR{@pQ\HN
D .U\SWRSK\WD NULSWRILWD NULSWRILWRQ F'
NDWHJyULD N|W GLN D Yt]KH]
x Helophyta (helofita, heloftonti WWHOHO V]JHUYHLN PRFVL
vannak;
x Hydrophyta (hydatophyta, hidrofita, hidrofitodi WWHOHO V]HUY
YtIJEHQ YDQWDBW).

$ K\GURSK\WiN DQDWyPLDL IHOpStWpVH

$ YIILQ|YPQ\HN V]iPRVY RO\DQ DQDWYPLDL IHC
amelyek D Yt]L pOHWPYGKR] YDOyndh(edd @QIRBD ]NR G iV
PDIJNRGiVL EpO\HJHN |VPLQIWI NHHINI D IWNPL WXO
gaival (SO D Yt]JEHQ NHYHVHEE D] R[LJpQ NHYHVHE
D V&U)&\BRJIKPOWY N O|Q|VHQ D IRO\WYL]J]HNQHN YiO\
OHWH D NpPLDL |[VV]JHWPpWHOH VyWDUWDOPD
WivD $ PpO\VpJJHO Q D Q\RPiV FV|INNHQ D IpQ

JRQWRVDEE DQDWyYPLDL MHOOHP] N

$] DOIPHU+OW IDMRN HVHWpEHQ DV DIGILEDHU P
HI\HWOHQ YpNRQ\ VHMWUpWHJIE O i0OO DPHO\ H
YPGHOPHW V]ROJIOMD $ NPOWL KKI@D]OND JAR Q OrHbH

D] HIpV] Q|YpQ\W ERUtWK QLRORMY GDWPIW YD G/1] | B HWY
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pV YpG D] iOODWRNWYO LV S5HEXNWy&RMW LI
VINOHUHQFKLPD D Yt] V&U&VpJIJHQHPW FIKIDAMHIMN
V]I YHW DOQNNRUGV]HULQW PE @GOM YpiQ N|[]pSYRC
lyezkedik e LEL]WRVtWYD D UXJDOPDVVIJRW pV D V.

$] DOIPHUOW IDMRNQiIiO WHO(pl.HHYdil@, KLiQ\
Potamogeton)ugyanakkorV & U & Q HOiIJD]y VHNMNNWeKgZE MiUI
nek,  HMOHWW D] DHUHQFKLPD OLYHO PHJIHOH
]JpVBHHpUW UHGXNIiOYyGRWW D V]iOOtWyV]|YHW

$ [LOpP FVDN ULWNiIiQ WDOIOKDWyY PHJ D]
OHP] D WUDFKHLGD $] DOiPHU<+OWa @ézd-HOH N
ILOOXP QHP N¢«O|Q*O HO RV]ORSRN pfNHVBEH® F
HOWHUMHGW D YHYHMW[DWHEK20]IDSRURGIV

$ Yt] IHOV]tQP® YHBHHNHW YDVWDJ YLDV]Uj
V]iPRmn? -enNpQW + GE VIWyPD WDee@KDWy
] HN D KLG [pWNuphat Iutea, Nymphea alba i E NyiDn@d
hoides peltata, Trapa natans i E M&@<dea quadrifolia> IEUD @
Victoria amsonica)

S]pSV]iPPDO PHIWDOIOKDWYN D WULFKRPI
JiUJIiVWyO YpGLN D Q|YpQ\W +LGURSRWIiINDW
OHYHOHLQHN IRQINIQ ( NpSOHWHN D Yt] pV [
szerepet ¥ d m[ _gtchh 2008;G_"mo Z

Xx IHYpO

$IRNQIiO D Q|YpPQ\HNQ pOvaldnihthg i H NQ DM YHIO
UpV]H DOiPHU«OW HJ\ UpV]H SHGLJ D Yt] IHC
Q\HN PHJILJ\HOKHW D KHWHURItOtD HOWp
Trapa natans, Marsilea quadrifolia, Nuphar lutea, Sagittaria sagittifolia,
Salvinia natans, Ranunculus aquatib.

$ V]IiUD]I|OGL Q|YPQ\HNW O HOWpU HQ D K
UsOW OHYHOHLQHN HSLGHUPLYVFp BDHHQ pYORPpQ B
LV PHIJKDWIiIUR]]D D N|]JHJ $]e@iikcsik) stalagQ |Y p(
DODN~DN YDJ\ ILQIR ODHENMIYIJRB WHDAOIHN QDJ\RN
Q\pO KRVV]~ KDMOpPNRQ\

X 6]iU

$ V]iU PLQGIDPYQG D ,QMBEHIUH] IRUPINQIO
VIYpNRWXJDOPDV $ J\INHUH] ITRUPINQIiO IHM(
110G YDJ\ ViUJD V]tQ&
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X *\INpU

$ J\INpU QHP MiWV]LN IRQWRV VJHUHSHW D Y
NDSDV]NRGiIiVUD V]JROJIiO 5HQGV]HULQW IHMOH!
U|N $] DOiPHU<OW Q|YPQ\HNQPO WHOMHVHQ KLi

eOHWWiMDN VJHULQWL FVRSRUWRVtWiV

$] iOOYYL]HN p\p OHWRDIWDRNDODSMiQ LV OHKHYV
YPQ\HNHW KLV]HQ PiV IDMRW iNSSRGIN igWILYAWD Q\
pV PiVDN D SDOWW RAfiINNWR Wy NIROYJLDL VIHPSRQW
NpW ]JyQD $ OLWRUIOLV ]yQD G DR NIEFEWYBYRQ O tW H
OiUGDQ J\[NHUH] SDPWL tYLOHYpRAHNHEHN O KD Wy
]JyQiEDQ LQNIiEE D] DOJiN$YIRDQAPNN HK-HIMIPIOHED Q
(pari  WiMpNRME a2y W NeO(HMW I NpHILYN 1+JJ OHJI
UpWHJHNUH VIWUiIWXPRNUDU Nt ] W]Q QW B VRN V8 K B\

-HOOHP] iOOyYt]L WiUVXOiVRN

$ IHMOHWWHEE Yt]LQ|YpQ\|HO¥QHRNVIRSB R O WR|DH
OHEHJ HKe@n&/RMD RPpM W AON HBdtimetea RV W iO\

LemneWHD RWWIQ\RV]WiO\ WiUVXOiVDYYIDOy pV
zekben gyakoak

$SUy EpN Dé@Heum\npidrisk LY Yt]WeNU|N D]JRQIOLV \
J\DNUDQ HIJI\HWOHQ IDMmM&SBNOIFLYLEYyO iOO SO

Salvinio-6 SLURGHOHWXP 60DYQUIUVXOBY]LSIilIUIQ\
(UVHQ IHOPHOHJHG Yt]WH VAWHN EHNORQ T RW
NRWy OHBHUWKXQiV DPHO\ | OHJ iOOyYw#dyJ\ ODVV
PpUVPNHOWHQ HXWUyl Y LE®EWQYVROGXAUDMDNR
HJ\EHQ 10 O 3aMbig natahsESpir@dela polyrrhizap VLdnna mi-
nor EOODQGYy Nt Hpdodhard morisLis-Faed@Drhidi 2007.

Hydrocharitetum morsus-ranae van Langendonck %pNDWX
WDMXtQiU

EOOy YDJ\ ODVV~ IRO\iV~ YLJHONHOHEHUHY DKt |
QiU WiIUVXTEUD EOWDG®IEDIRIOOyY IDUeriidIpQ\ Wil
minor, Hydrocharis morsus ranae, Lemna trisul&9rhidi 2007).
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56, IEUBt]LSiIUWIUVXDyViD 2UQLWROYJLDL 5H]JHUYiW;
JRWyY .RKXW (

57. iEUBp NDW X VADSAKN@iINLVHV]HQ\L VIDNDV]iQ
JRWyY .RKXW (
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Stratiotetum aloidis Nowinski 1930.RORNIQRYV

EOQYJ\ ODVV~ IRO\iV~ YL]HN OHR®pHI OHUDY\ DON
NHUH] KtQiUWiuUVXOivVD PHO\J\QHHQRpPpQVE NN
tharnavagy fekete YL HNEH Q. WD/ARINO KWWANPpYV V]pO& OHY't
W OHYpOUYy]ViL NLEEIFHQNE ®Q KN WUDIPNRGY NROR
Uy]ViL N|[]|WW UHQGV]HULQW GODN NLKR 9Ot ]DHEOI
(Hydrocharis morsus-ranaepV D E pND O H Q fLerhakntiqor L. DM D L
trisulca, Spirodela polyrrhiza)V D O | (B&rDidV30877.

2VIiwioam8eaWwOLND LQ .OLND 1RYIiN 5/J]-OW
$ SBRWDPHWHD RV]WiO\ D V]LOIUGDQ J\|[NHUH
VXOiVRNDW |RJO igekbbn P X DR E\OVORINEDQ ROLJ
HXWUyILJ WHUMHE YHPOPAWPILEB PHIWDOIOKDW:!
MHOOHP] L DI EE WIUVXOiIVDONRWY IDMRN SO
(Potamogeton natans, P. pectinatusp] DSUy pV D KtQR&J RV EpNL
tamogeton panormitanus, P. perfoliatus)D le]pUHV \YM®@O KtQiU
ophyllum spicatum) D] iW R(EIEde@ icdnadensis) D Yt]L ERJOIUNII
N | ] » ®Rabunculus circinatus, R. trichophylusLOOHWYH D N<O|QE|
VXOiIVRNEDQ PHIMHOHQ JHQHUD@dwuudd PLQW
amphibium) Y DJ\ D W DNOphayteDm) $] RV]WiIiO\RQ EHO-O
UHQGHW N+O|QE|]JWHW+QN PHJ D PpO\HEE YL]HI
EpNDV] O KFQteh&Nidwctinat)pyV D VHNpO\HEE pV LG
YLJHN NLVHEE WHUP H @aliticRoJEairddNietalie).Q i UM D L W

Csoport: 1\PSKDHLRQ DOEDH 2EHUG ) 7QGplL

Myriophyllo verticillati-Nupharetum luteae W. Koch 1926 (Tavi-
Uy]VDKtQiU

$] XUDONRGyY V(Nuphar Mtep)PHAOHWW D IHOV V]
PHIMHOHQKHWQHN DYDHEHNBMNO/OBMFYRIU WD
minor, L. trisulca, Hydrocharis morsus-ranae)7 |[EEQ\LUH PiVRGLN |
PHU«OW V]LQWMH DODNXO NL DPHO\HW UpV]EF
KtQiU | DM Myrioph@ltid verticillatumN p S H ]

Ceratophyllo-Nymphaeetum albae, Tundérrézsahinar
(V. Kéarpéati 1963; Borhidi 2001)

OpUVPNHOWHQ HXWUyYIl p\VOBYHMIARUPDILKHRIC
$ WiUVXOiV NRUDL VWIiGLXPiE DIINyinphaxed DONR G
albavar. alba)WLV]WD iOORPIiQ\RNDW LV DOGRWKDW
]DW~ P e6tekiver]

FODORIG679EK87$71.g=3217
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58. i E UM Szernye-csatorna Nagydobronyban
JRWy . RKXW (

59 iE WRp N D OHGtbrRaPpalustris) 5SHPHWH N|]VpJ KDWiUIiEDQ
JRWyYy /MXEND 7
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7UDSHWXP QDWDQW L84lynos)iUSiWL

OpO\HEE HXWUyYI i XOQMLVIN DMHEGNI WiSDQ\DJE
iOOYYL]HN YDMNtLRHQMIDNMP HOHIHG J\HQJpQ C
VHPOHJHV NpPKDWiV~ HXW EHIQMDaKbaG, bW Uy Yt
iJDNEDQ + FP Yt] PpO\VpJ RHNDOHI\E.WDD ONRW
XUDONR G§rapX @t&®RP HOOHWW HOV VRUEDQ D IHO\
URN D Ep N D(OerhqemiaHpas)Y D Ep NDWHEWDMKtQiUR
charetalia) IDMDL MiWV]DQDN IRQWRV D R NVHROKH W
QiUUDO HJ\ WiUVXOiVQDN \OHYIRQWHWWpW MDD I
0|Q+O |YH]HWpPW NpSYLVHOLN

Csoport Ranunculion aquatilisPassargel964b R JOiIUND Kt QiU

Hottonietum palustrisR. Tx. 1937 b(pNDOLOLRPKtQiU

li®k, OISRVRGYy KROWiIJDN OiIiSHUGONEI®JLQJyY
WHUPHW& OHEHJ KtQiU D O NRMRWDU W i WNDCDDW J &L
PXV]EDQ JD]GDJ iWOiWV]y AEBDQ QW | EE DFINHW H "+
PpO\ Yt]JEHQ pO D Q\iU YpJpUNXWiQ P p®@\ NHQWOK
rtva a nedveseOHGpNHWEUD J)DMV]IHIpQ\ WiUVXO0OiV
GRPLQIQV E(pibibraalp@usRiHPHOOp W|EEQ\LUH D OHE
OHQFVHK(U&Nna sidp.M D LE p N(BydfoChais vhorsus-ranaep V
rencefajok(Utricularia spp.) WiUVXOQDN

2V]IWiO\ 3 KNhDnbParitstea Klika in Klika & Novak 1941
NMiGDVRN pV PDJDVViIVRVRN

EQ2ek WDYDN KROWIiIJDN NLVYL]JHN EiQ\DJ]|
WHUVpJHY ~WRQ NHOHWNH]HFWEWPEQ y YL BRWN RV
WHUHNHQ IRVEGKHIOIIDNHB OpO KHO\HQ HU V NRPSH
IHOpStWpVpEHQ PHJKDW iU @®hsagvjtesldotrdidig, M iW V] L N
VIpPOHVOHYHUOghallardligQD NHVNHQ\OHTH®@& J\pNp(
gustifolia), D W D Y (Skhidéridplectus lacustris) D Yu]L KDUPDWNI]
(Glyceriamaxima)D ]V R P Hpa&texiglata),D E X Ji(C. parculata)
D YL O @d\psdliddcyperusa parti Vi{C. riparia) D PRFV({@JL ViV
acutiformis),D] p O KQVgnMcls)stb. HRV V kborYW iVW pxszitD J\ Yt
LQIJDGR]iIVW NpSHV H@éhavitHeaQuitiday Rt W N OQ NIy L&y
(Rorippa amphibia)D UpW L K @lydefaiukang)D Y L U i@dBhitoN D
mus umbellatusp nyt O (S&agittaria sagittifolia),D PRFViUla(BH&HWNIN
ocharis palustristb. JellegzeteskVpU IDM PLQWLRBhUpWL le]pC
salicaria), D Q\~0iQ (GalildrCeiyatum)D N|[]|QVpIJHV OL]JLQ
(Lysimachia vulgaris HO IRUGXOivD LV MHOOHP]

FODORIG679EK87$71.g=3217
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Csoport: Phragmition australisKkoch 1926 nnGDV WiUVXOiVRN

Phragmitetum communisté Ry HP 6FKPDOH

/IHILQNkBPE \GIRPEYLGpNL MHOOHJ& Q|YpQ\W
EDQ D] pV]DNL WHU<OHWHN YN M pWHRIN F HYOM it
PHIRWWXWUyYI OiSRN V]HIJpO\pEHQ HQ\DUWQW PH

AfelsztQL Yt]JERUtWiV OHKHW WD UWYRPIii@QWDNC
NDO VIHPEHQ D IHOW|OWpVIWMWQ R \LGRYQ] INNRYiD
JLVIEDQ OHY QiGDVRN IDMRN E D@ HOIEMH® JOH]ViHX
PIQ\RNEDQ UHQGV]HUHVHQ PEalysti¢yia seQiimy D V|Y
UpWL (lsjtr@m salicaria),D Yt]L S KLycppusEtdopaeus) OiSL
FV R U @Sgridtius palustris WRYIEEi D NDUDNWHUIDMNpPQ
(Aethusa cynapiump V. D P p U JH V(Gcuta Wresh) kaabnint a ritka,
YPGHWW Qi @anthbBull® likgNd) 'R P L Qi Q V(Pbragmités
australis), DPHO\KH] D IHOV V [$cQoéhbateQuiNabugttis)N i N D
W p Q(Cledivvm mariscus),V]p O HV O H Y H©yghallapfdlip)(kes-
NHQ\OHY HQ® addushfpi@)V WE W (BdMid QAOT).W

Typhetum latifoliae G. Lang 1973 (§pOHVOHYHO& J\pNpQ\
(OV VRWEDGRPEYLGpPNL Q|YpQ\WiUVXOiV D
YLIHNEHQ IRUGXO HO $ Yt]i\WidW &M DEHANL G JE

YpPVEp V&U& i0 O RIRIML R NDWDDD]N R W \TgHaad O & J\
tifolia) (Borhidi 2007).

Glycerietum maximae Hueck 1931 (iDUPDWNiViV

(OV VRUEDQ@PWL Q|YpQ\WiIUVXOiV DPHO\ D
JPpQEHQ JD]GDJ LQJDGR]y Y K RIDOMIsEDINGIAK O HW
ODVV~ Yt]IRO\iV~ iUNRN PHQWpQVHGIW HIDWHW
NLV]IiUDGiIVW LV EtUMD D WH®SRY iVUDX BERD BDY
V]tQpW WHOMHVHQ EHERUtWYy KRORPi @QRWDLWLE
SHULYGXV N|YHWNH]WpEHQ MRIYOGMDYDV]WyO

$ GRPLQIQV Yt]LCKkdtiarpiaxhE)PMDO OHWW YiOWR
Q\LVpJEHQ pV J\DNRULVIJEDQ IR R NO KHL\WQWWN [H].
EpNDE X]@®par@anium erectum) D Y L G U D(Raty§oHUh&AN-
phibium) D Y t]L(Aidrta plantago-aquatica) D] p O(@afex/grd-
ciis) VWE 1pKD DAbbrsR&#avhwdy®elJ\HV iOORPIQ\DL D
ki (Borhidi 2007).

Sparganietum erecti Roll 1938 (WtNDEX]RJIQ\RV

6]XEPHGLWHUUIQ HOWHUMH ®RUNELR & BEIENH.Q F
Q|YpPQ\WiUVXOiV DPHO\ WDYDNN KRDSWVIDND 8]
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N|JHSHVHQ PpO\ WIiSDQ\DJEDQ JDIGMO YWNNEB
YDVWDJ VIDSURSpPO NpS] GLN H§whe@Haffo-HYHO &
liae) pV D KD UPDOWWsareiwiiaximaek DVRQOY GH D]JRNpQi
JPQEHQ JD]GDJDEE NHYpVEp PJHQQWIHWWDYL]H
JDVViJ~ pV V&U&VPJI& iIOORPIQ\RINDQ@VDDINIRVV EP
N D E X] R(®p&@§anium erectum) -HOOHP] D OHEHJ KtQiU E
| NpQW D] DSUy pV D(LEmRS iR SEipdeR otyichiza) H
UpV]YpPWHOpPYHO *\DNRUL N (Giyzéra bagin2)AYt]L KDU
PHJIHOHO pO KHO\HNHQ HOpJRNJVDEEWQLL GH B
NLWHUMHGpPpV&HN D SDUWYV HAHWMWHNY DWMNIPIk
ltak) (Borhidi 2007).

Typhetum angustifoliae 6 Ry SLIQDMHVNVINHQ\OHYHO &
J\pNpQ\HYV

7~OQ\RPlyPY SRPEYLGpPNL Q|YpQ\WiIUVXOiV D
O\HEE iUNRN V]XEOLWRU4i@XW JyQ i M/HEDWYi )NRBIQR Y\t U
SDQJy YL]HV pO KHO\HNHGQGWDUWDDOPD Q & HHEU WHHDL
ORPIiQ\RNDW ,QLFLIiOLV iOONERWIIEIDY WYWHEE
P iOORPIQ\RNDW NpSH] 'RPLQIQ@TiphalahV NHQ\OF
gustifolia) *\DNUDQ MyO IHMOHWW OHEBMN KLQEHQRQ-
DPHO\QHN IDMDL N|]W ChetaKaRk)lLletha @itbK HW-Q HN D
sulca, Utriculariavulgaris 'V \WldB®yanda vesiculosis (Borhidi 2007).

Csoport: Magnocaricion elataeKoch 1926 VW RPEpNRM&RN pV
JDVViIVUpWHN

eGHVYL]JHN IHOW|OW GpVH VRBINDQ DPHODMNXQM |
D OpWH G|QW HQ D WpOL PDQDWV WR|EFIpQ B/ WND BI\W
vibortWiVWyO [¢JJ . |]JHSHVHQ PDJDV]VIRPEHWRW P
YDJ\ V] Q\HIJV]HU& iOORPIQ\RNDRW MONRWE PNV IR
(Carex elata), D E X Ji\C.\paviiculata), D URV W R YCW4dppk- ViV
pinquata), D Y L O (i ysaudecyperusl) FV U (. rdsindta), D Ky
O\DJR(C. vesitaria),D P R F Vi(Q.Lacutifdimis),D SDUW@/ k- ViV
paria), D] p O H/ gvaciis), D Np WV RQUJdkstichd),Y? Uy NO.ViV
vulpina), D E H U(N.lotiba€),D E y N R(O.ymé&fansstachyaD GiUGiV
QiG W (Gmmagrostis canescens) OiSL Qi(G.Wdge&@ppy D
SiQ W @Rhbl&diges arundinacea) $ MHOOHJ]J]HWHY IDMNRPEL
FViUL(Gdauwpsustre),D N|]|QV pJHMsnaghia/Ndgarisya
UpWL (lstr@ salicaria)pV D Y t]P H O O(péutell&rid Yeieyi-N D
culata) HO IRUG X OiV(BorHidiR®OAW L NL
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Galio palustris-Caricetum ripariae Bal.-Tul. et al. 993 (parti

ViVRV

(XUysb PHOHJHEE YLGpNHLQ HOWHUMH
V] Q\HJV]HU& iOORPIQ\RNDW DO NRWFMWMYDDC
IHOW|OW G OiISRNRQ YDODPLQW APOWHEW IH
WHUHNHQ WDOiOKDWyN HDXRWE [V QYN VE B tK| K
ORPIQ\DLEDQ D GRELa®@X gpdriiE BHWQ WMV HJI\pE |
V]IIODQNpQW IRUG X Lythtum sélidana)V D IPFpEMiUL JD
(Galium palustre)pV D N|]|QV p JIydim@chiplv@daBa leggya-
NRULEE $] $0OI1|OG|Q pV D GRPEYLGpNHEL HO
V]yUY i@omiti 2007.

Caricetum gracilis Aimquist 1929 OHV ViVRV

6] XENRQWLQHQWIOLY HOWHKUMHGRYIE Y\LKEQ
MHOOHJ& Q|YpQ\WiUVXO0iV -HOQHBRUtWIRJQ DU
YLVV]DK~]yGLN $(GbogtwiLripaideippWKR]KyO\DJRV V
hoz (Caricetum vesicariaeNpSHVW V]iUD]DEE EOWDOIEI
VIHU& iOORPIQ\RNDW DONRW $ WiHVWOVR N P\
FViUUpWL HOHP LV PHIMHOHDQ L(RarBX4p@aciis) $ G
PHOOHWW WLSLNXV HVHWEHQ RPM N(CA¥ENY D Q N |
acutiformis) D PRFViUWGalidrd paldtre) a vi]PHOOpNL FV X1
6FXWHOODULD JD O H WLy Balitaria)p Ve ©| Q pWHLQ | &)
NRUD WDYDV]L DVSHNWXCAEB galudtti€) By&kriaD Jy O
N~V]y ER@®anudddibs repensyalamintD UpWL NDKBEMN NV ]H.
hidi 2007).

2V ]W iMhnio-Arrhenatheretea RTx. 1937 (mDJDVIeY& UpW
pV NDV]iOyN

7|EEQ\LUH D PH]JRILO HUG |YHN LUWIXDWpV
UpWHN YDODPLQW D] iUWHUHN | HUQW MDIW VGEO/i
VRUROKDWYN LGH (JHNEHQ D pl\DWH.O|VLNVQHDWM WY |
Yt]VILQWWHO NDSFVRODWRYDQHYD ®BMHR) LIN QH &
VHEE J\DNUDQ SDQJy YL]J]HV WHUP KEW¥XH\HC
NDSFVROyGy WiUVXOiIVRN SO NLV]iORQOGW WMilS

IEEDHNW O WiYRODEE PDJDVDEE WpUV]tQl
VILQW PHOOHWW PH]RILO KHJ\L UpWMNWNpMIH |
DUDQ\IDEUpWHN$ WIVAIi QWR]KWHMNWHOEHQ D] HLU
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N|JUsOPpQ\HNHW MHO] IDMRN PHO @HWWDP\MNOHQ

RO\NRU D WDSRViIiVW pV OHJHOpVMUHGHOYLVHO
( VItQHV YLUIJRNEDQ JD]GDJ UpWWH® pN KDV ]

tippan (Agrostis stolonifera),D U p WL H @AMpeuiss |prdtansisy

francia perjg/Arrhenatherum elatius)D V]i]V ] RBEWS p&ennis)a

WHUHEpPpO\HV (GdnpabukJ patutd),D U p W L (Cemdi@d

jacea),a cincor(Cynosurus cristatus)p F V R PnfMadtykstglomerata),

D J\HSHV (DptGHampsia caespitosd) UpWL pV D QiGNpS& F

(Festuca pratensj$-. arundinacea),D UpWL pV D (FNRYra@h-SHUMH

sis, P. trivialis), D V]LEpULDL pV D(LEuyc&MtherRubnUrButisY YL U iJ

num, L. vulgare),D] V]L R URMp&to@hRadtumnaley kakukk-

V ] H Jllyehnis flos-cuculi),D Sp Q]OHY HOM&2hij h@rivhDIa-

ria), D UpWL pV D NRahycHUR &OisUR 2penp)V D FV|UJ

kakasdamer(Rhinanthus minor)D UpWL pV DrifoRit preteikidd,U H

T. hybridum)Borhidi 2007).

Csoport: Calthion R.Tx. 1937 (mDJDVNyUyV PRFViIUUpWHN

) OHJ KHI\YLGpNHN SDWDNMDLW NtvaW pJHU
WiVDLQ DODNXOQDN NL OHJW|BHEVMRQUHDOPWYVRQL
R[LIpPQEHQ G~V SDWDNYu]]HO

*\DNUDQ D] pJHUOLJHW pV D PRFGIWVUHWHN i
JpO\NpQW MHOHQLN PHJ VDMiIWRBV W R QYHNWHW\
PLQW IRQWRY HOHPH D SDWDNY|OJ\HN WiMNpSL

-HOOHP] pV IRQWRYV | DAbPpecurs pratedisgd FVHW Si]
HUGHL D QJMngelicd Nywestris)a moFViUL pV KHO\L JyO\IL
(Caltha palustrissubsp.palustris pV V X&a5D KDORYiIQ\ pV D FV
melyaszat(Cirsium oleraceum, C. rivulare)D P RFVIiUL (Ciapid 1&
paludosa),D PRFViUL pV D(Equidetum paluxitg,&Eytelmateja),
D PRFVERs@ybsotis palustris)pV D] H U Geirpus igiVati-
cus)(Borhidi 2007.

Carici vulpinae-Alopecuretum pratensis 0i W K p .RYiFV O

6RYy FRUU %RUKLGL HFVHWSIi]VLWRYV

$] $01|1OG MHOOHP] PRFVIUUpWMH DPHO\QH
QDJ\REE IRO\yN iUWHUHLQ D PDJDV\DIUWDPWEN p)
nakkiPLQW D IHOW|OW GpV YLV]RQ\ODJUWMHWW NV V
QHGYHVHEE UpVPHLARJIRWMO\RE-ERWN UMD WL] WDODMD

Q\pV]QHN

FODORIG679EK87$71.g=3217
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iIEBDOyYt]L JRQIFLY
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$] HFVHMWABPEYWW pratensis ) \DNUDQ V&uU& D] P
PHJKDODGY KDPYDV]|OG J\HSMpEHQ N+«O|Q|VHQ
M~QLXVEDQ D ERJOIUNIN [Radyn@dlus psisDR.EpNDEF
flammula),a szarvaskerefbotus corniculatuspV D U p WlatirdsG Q H N
pratensis)pOpQNViIiUJD YDODPLQchnigfpgvductip N XN NV
KDOYIQ\EUERU V]JuQIROWMDL

7RYIEEL J\DNRUL NtVpU IDMRN D ERU]DV D
(Carex hirta, C. acutiformis, C. melanostachy&), Upek¢ (Poa pra-
tensispV V XaBguSifolia), D Y p N R @é&hterata dubia)D UpWL KHUH
(Trifolium pratense)pV D ITHVW (Sévau@inctrip $ PRKIN
N|]*O VILQWH PLQmépanttiddddiaQunciz@ pls HWW IDMRN
PRFViUL (ORhsHRIflborasubspelegans),D Q\i UL (utb-NH
jum aestivumjBorhidi 2007).

FODORIG679EK87$71.g=3217
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121. $ PpUVPNHOW |YL WHQJHUHN pO KHO\Wt

12.1.1. 6]LNOiV WHQJHUSDUW

$ VILNOiV WHQJHUSDUWRN pO
KHO\L DGRWWViJDL VRNV]tQ&HN EOWD
OIQRVDQ MHOOHP] D KXOOIiP]iVQDN
NLWHWW V]LNODIHOV]tQ IRO\DPDWRYV DS
Uyl]yGivD IiEUMD partfal
URPEROYGiIVIQDN KDWIiVIRND 1«JJ D
SDUW DODNMiWyO D SDUWRW DONRWYyY N
JHW WtSXViWymegple-D] D]RQ
SHG pO OpQ\HNW O 61 iELﬁ%N_otiv WHQJHUS
$ NHPpQ\HEE N ] ral-tengeren )
JUIQLW WDUWYVDEL o oWy RORIVIINY b
HU KDMKVRNQW D KSXKIEED
SO PpVIN KRPRNN $] LO\HQ
SDUWROGDODNDW IDIJKXOOiIPYHUpV
iOW D@gatott DSUY]JyGRWW N
]HWW | U RKamptdsan kop-
tatja. A sziklafalban keletkezett
UHSHGpVHNEHQ PHIWHOHSHG pO Op
Q\HN SO V]LNOWle~Uv NDJ\OvV
PLQW D] HJ\pE IHOV 62 iEU\DDULV]Q\.D.U.iNRI\
QIYHDLRSUY]yGLV «v  ‘CN9gRaiokoaionl oo |
A E U] partdzakaszokon ¢
KXOOiPYHUpV iOWDO PR]JJDWRWW N
zetW|PHHOJ\RUVtWMD D SDUWIDO
HUR G i F LpaMfallvan & kopta-
WiV KDWiViUD DEdi]LYyV 1«ONH
DEUiJLYV NDSXmelp&] GLN D
NULWLNXVt NDW B HEGIp V
ik $ Yt]JEH NHH@W]|PHJ
~MDEE QagoUj¥lénQa to- 63 IEUDYiMy VeQ Yil
YIiEEL D Hdalgrhatdkhoz. (Paracentrotus lividus)
JRWy 9DVV *0),EOS)DWYV
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SIXSUDOLWRU(@erLV |YH]JHW
PHW|Y OHJIHOV V]LQWMpW D KXOOiP
]JIVEyO V]iUPD]y Yt]SiUD Yt]SHUPHW
pV D FVDSDGHINSOIVQHE YHVt
UpV kietjattebbGDJiO\ LGHMpQ D
kiiUDPOy WHQJHUYt] LV HOpUKHWL

$ SDUW PpO\HGpVHLEHQ YLVV]D
PDUDGyYy WYFVIiN ¢htipQHN VYNRQ
UiFLYMD pV K PpUVpNOHWH QDJ\ QDS
VIDNRV HOWPpPUpVHN 64 iE Uéngeri makk \
OHJLQB.N\NEEW&UDV& | JRWy 9DVV *0) EOSQDWWiUD
sek EHQpSHVtIWSHQL FWiowwin
NDIJ\OMNLURYBVYRINOIE~ Ui
NRN WDULV]Q\DUINRN WHQJHUL PDNN
1DSVeWpVHYVY LG EHQ D WyFVIN YL]H
felmelegszik, aSIURORJiV KDWiViUD
Q|YHNV]LN VYNRQFHQWUIFLYMXN PtJ
HV Vbden& V| NNHQIEUD

$ WHQJHUSDUWRN HXOLWRUIOLYV
| YHIHWH WHNLQWKHW D WpQ\OHJHV iU
DSiO\]lyQiQDN $] LWW pO VIHUYHIH
W H N DONDOPD]NRG‘GS iIEBDSDUWL V]LNOINL _
yuiQ iw wpuwy vjiy WPSBEREE FLPVIHEVLIIN
ERUtWRWW LG V]HoNF JRWy .ROR]JVYiUL ,
$ PHGLWHUUIQHXP H.iccvvivcicnv pe e
lyein MHOOHP] HN D FVpV]HFVLJIN
3DWHOOD D V]L&W-ODI~Uy NDJ\OYN
NHWHNDJ\OyN NpNNDJ\OyYyN WHQJHUL
makk-NROyYyQLIiNEUD D N*O|Q
E|] [UYPQ\FVLJIN GIiUGDFVLJIN
YLUIJIOODWRN, 65588 $FWLQLD
iIEUD $] HXOLWRUIOLV |YH]HW DOVy
VILQWMpQ HD VRHGIXHIQDWNe
QINSO VI]LNODI~UEWDQ
IHNHWH WHRMIBDYIDNte iEWBWDSDUWL N|YH]pV

DNWt

PpWHU KRVV]~Vbarmdjl law pV SXKDWHVW& pOHWN|]|V

moszatok(pl. Laminaria) A szub- JRWy .ROR]VYiIUL ,

OLWRUIOLV |YH]HW D] ivusiu\yjyyu vuuWwWW

FODORIG679EK87$71.g=3217
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eheNHINHGODQGyYDQ HO|QW | Vialyadagde @ szp- E O\
UDOLWRUIOLA kifeYjetl} Hh&@Qmp@za HOHSHN (MHOSH
Macrocystis pyrifera)VRN IDMQDN Q\~-MWDQDN YpGHOTF
(O IRUGXOQDN D N«O|QE|] V]JLYDFVRN ]ViNiC
WHVW&HN $ WHQJHUIHQpN HIJI\HQHW&psQVpJIH
lipok, KRPiURN O D QDU WHINN@GBML | Jét &l. 2014).

12.1.2. Homokos tengerpart

12.1.2.1. EUDSIiO\ktN ViJ

EJ\LN WtSXVD D],iUDSIiO\VtNViJ
mely WXU]JiVRN V]JLIJHWHN I|OGQ\HOYHN
VWE iOWDO YpGHWW |EO|N SDUWL UpJLYyMi
ban alkul NL DKRO D KXOOIiP]iV LQ
WHQ]JLWiVD PiU HOKDQ\DJROKDWyY D Yt]
PR]JiIVD MPBEEDSGO\VI 67 i E Wbmokos tengerpart a
Y|OWDNRNRLL£DWRQN( FEKEtG-M;g\(iI\;HPQOQRT\?wSED WpUVry
IEUBz eVIPWHQJHU WpuvpupeEHUY
IOWDOIQRVDQ MHOOHP] SDUWWtSXV GH D
FeketeWHQJHUHQ VHP WHNLQWKHW
ULWNIQDN

12.1.22. 6yV PRFVDUDN

6yV PRF&DUDSBSIO\VtN
ViJRN N|JHSHV Yt]VILQW IHOHWWL ]yQi
MiE @lkulhatnak ki )OyRJiMX
PHIOHKHBMWHIRIpQ\ HOV VRII

68 IEWBIHPHWHUIN
EDQ VyW&U_ I[_)MRN N (Pagurus bernhardus)
UD]I|OG LUIQVIEDQ | YRWyYy 9DVV * . 5).0)

QHWHW NpSH]YH pGHVYt]& PRFVDUDN
NpQW IRO\WDWYGKDWQDN

12.1.3. +XOOiIPYHUpVHVY KRPRNRV WHQJHUSDUMW

$ IHOV V]XSUDOLWRUIOLY |[YH]HWHW J\DYV
PHIWHOHSHG V]iUD]I|OGL Q|YPQ\HN DONRWN

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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tengerpartok mederanyaga homoké J\ DSUyYyNDYLFVRV MHOO|
OLWRUIOLYV |YH]HW PHGHUDQ\DJIQDN IHOV QpK
OiPYHUWyaMatvsani WPR]JDWMD .LWHUMHGW Yt]L PLC
nyok PHIWHOHSHG pV H BDGH |NDpQijilyfiatasN Mdn-D
dez GpWH.DWW QHP MHOOHP] $] LWW pO V]HU’
SVIDPPRQQDN QHYH]]*N OLYHO H SDUWWtSXVUI
MHOOHP] E~YYyKHO\HN KLiQ\iEDQ D] iOODWRN E
GHU*OHGpNEH FVLOOYVRN J\&U&VIpUJHN KHQ.
YDURN UiRSYkordRDEUHPHWHUINRN IEUD pV D

AszubliWRUiIOLtYQYWH]BIiJD MyY D @ dzikxMiW] MIh@Q \H E
JHUSDUWRNQIO .WO S RV BAXID@QKINVS OWYiRVQYOHDWY W N Q
J H U L (Cetidhius membranacegs) SXKDWSHU WNIHW SDOORVNEL
(Ensis arcuatos),N|]|QVpJHV G (Ce@HuRA WlghiDn)) tengeri
FVLOODJRN WHQJHUL V+*Q|N UiINRN SO VIVND
NRN $ KDV |NHINON*O|QE]|] JpEIDMRN OHSpQ\I
QiN PRUJYyKDODN

A mederanyagot k K R P Rdderpdsanyagokban gazdag iszap
alkotja. A szerved VV]HWéPYONVD MROHP@INOKDV]QiOiVVI
HaD Yt] FLUNXOIiFLyMkkoQHP WDHRYIRVLIpQKLIQ\R
pot alakulhatkiaPHGHUIHQpN N|]JHOPEHQ $ WDUWyV R]
VIHUYH]HWHN W|EEVpPJpQHN SXV]WXOiViYDO MiU
UHQGH] GpVpYHO LVPpWH@BWI BH pEHYVOpV MHO

122. $ WUySXVL WHQJHUHN pO KHO\WtSXVDL
12.21. 7UySXVL NRUDOOV]JLUWHN

$ WUYSXVL NRUDOOV]JLUWHN PpV]Yi]l~ WHQJ}
N NRUDOORN SXKDWH VW& mMNNO pMHIOHH SSHIL WHR @ Sp
NRUDOORN D WUyYSXVL pJ|Y WHGJIM UG LIWH @ HOW
OHJIDMJD]GDJDEE pO KHO\WtSXVDLaNggyV]WUiOL
NRUDOO]IWRQ\ DPHO\ MHOHQOHJ D OHJQDJ\RE
HIJ\eWWHV D )|OG|QnDs]\RW V¥ ] NHOMRN D Yt] K Py
YLV]RQ\DLUD D WHQJHUYt] NpPLDL |\WAdHWpWHC
PLQW PHJIHOHO I({€@rinelC2Q0iAV RWW ViJUD

OHIN+O|QE|]WHWsQ N (rverétizl @arigkARR QN H O L

U p Bhay alakul ki) JiW]iWRQ\W D SDUWWYO WiYRO D

FODORIG679EK87$71.g=3217
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M| KHW p®pBWKYRKEDNWQ L NUiWHU

SHUHPpQ D®DMWR@NIN IHO

pStWpVpEHQ D] (Be(J\NRUDOORN

viidae) pV D] HOiJD](AWRUDOORN

roporidae) VIHUHSH D OHJMHOHQW

sebb, dePLQGHQNpPSS PHIJHPOtWHQ

G N D W&]bzRrukbral @ajgkV

is %~Yy pV WiSOIONR]JyKHO\HW Q\~M

tanakD] LWW pO IDMR 69 iEBODWUYSXVL NRUEL
A NRUDOOIJIWRQ IOVOVYHLV(\?Ii-|JV\I?W'\I\/.OJlQNWP'_'LQD\/IV

VIHUYHIHWHL D viLy VY] )RWy .gOR]VYiUL‘,

geri liliomok, tengeri csillagok, ten-

JHUL V*QIN NDJ\OyN FVLJIN UINRN

halak (6971 i E \Aporcos halak

N|]*O MHOOHPHiIBINN.D V]LU

IHKpUIR O W {Cavchatbi& i S D

albimarginatus) V]*UNH V]JLUWFiSD

(Carcharhinus amblyrhynchus)p V

D WeVNpVUiIMIN $ FVRQWRY KDODN N|]*O

QDJ\ V]IiPEDQ OHOKHWM+N IHO D NRUDO

V +Jp U PNb2éntridag) a ko-

UioOO VWP REONO ERKVFKDO

(Amphiprion perculg) az angyal- 70 TEUPI[QVpJHV FVLE

halfajokat GRNWRUKDOL ey R oy viuL

hallpOpNHW J|PEKDOIpUpNHW  UNMUNKYV

hdlpOpNHW VNRUSLYKDOIpOpNHW SLOODQ

JyKDODNDWStR(R U pj@iiti DW

al. 2014)

1222. ODQJURYH HUG N

ODQJURYH HUG N D WUySXVL
WHQJHUSDUWRN KXOOiIPYHUpVW O YpGHWW
szakaszain alakulhatnak ki. FQ |
YpQ\L iOORPIQ\DONRWVLN D VvVYtIL

N | U Q \1e3 tlikdimazkodott fafa- Qplér'égljg S?n\ugsi ;\' KUY
jok $] LWW pO V]HU )RWy .RORJVYiUL

kalmazkodniuk kella daJiO\N .. _ _

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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HO|QWpWKBISIiO\ LGHMYJQUDHODO NAY«OpVKH] $ Vy
UiFLY LWW LV V]pOHV KDWIiURN NJ|]|WW LQJDGR]I
A szervesanyagokban gazda@ H ®@gNDHURE YLV]RQ\DLW
O\R]DQEIQDURYH IiNikopHQ\WNHHID OiLQ dkiHUHV]W e
Jp @&Menni. AIHOHVOHJHY VyW D OHYHOHLNHQ WDOI
JtWVpIJpYHO YIODVIWMWIDNIND] BIFFH OAHWWtW @Gl D
$ PDQJURYH HUG N IDXQ itthgErDigolat gyt D]1]OGL
DUIQW WDOIOXQN 6RN W HResHQQ DRADRGN UF VDN NHS
vagycsakddiO\ LGHMpQ NHWUWIRWOWADABE® RN/ LWW WD
D IiINVBQ az*OHGpPNEHQ -HOOHP]téhderibndkkoky NDJ\Oy
WDULV]Q\DUINRN N~V]yJpEHN $] Hiddihek NRQWL
faj | VVIHWpWHOH QDJ\EDQ NBO|&Q:EH] RHAY. HI\PiIiVWYy

12.3. $ PpO\WHQJHUL N|UQ\H]JHW pOHWN]|]|VVpJH

$ PpPO\WHQJHUL N|UQ\H alKanhBza@@nijpilOkellet M R N Q D
amagasQ\RPiVKR] D YLV]IRQ\ODJ DODFVRQ\ K PpUV
iIQ\IKR] YLOIJYFHIQ iWOD/DRRpMPHOU Y p1J W HIKAHW  tJ\
PHJp @ddliem 90%-a e ttW' RPiQ\KR].WDRPMWRHUNQNpPQW H
DWPRV]IpUiIiYDD QIMHRP]VN

Mivel a naguJDUDN D Yt]IHOYV mexiMmu@ Qg KRQW RW W
V]i] PPWHUHMVWOQINWHEDGQGQHN D PpO\HEBzZWD UWRPIiQ
JLV QHP OHK RApWO\HEHE/ YLIHN R[LIJpQHOOiIWiVD HQ
JtW WHQJHUL iUDPOiIVUHQGV]HUHN IRO\DPDWRYV
IHOV]tQL YLIHNHW D EHQWLNXVY UpJLYED LV NL)Y
FpPM& WpUVpIJHNHW PHEQIBRPLBOMNHIXHARMD WDPUNBJIF
FeketeWHQJHU DKRO DQDHURE N|U*sOPpQ\HN XUDC

$ WHQJHUYt] K PpUVPNOHWH D PpQOpVpJJHO
NJU-OEHO-RpPWHU PpO\VpJHW N|YHW HQ D I|OGULIL
pvV D IHOV]tQ pJKDMODWL YLVIRQ\DLWYO 1«JJHW
$KRO QLQFVHQHN JHRWHUPLNXV K IHOIUDPOIiIV
PpO\VpJL YL]HN K Pptddep®BCEHWH HIJ\HQO

$ PpO\WWHQJHUL KLGURWHUPIOLV K IRUUIVR
K PP UVPpNOHW JD]GDJDEE D (MtpQVYWiXQsD HDVQNINI R
PHN VWE $] LO\HQ WHU*OHWHN pO YLOIJD iOW
NJUQ\H]HW BWHWHQNpPQW PHUNPNOHWE& NLIRO\yYN
FDOL]IOYGRWW WHUPRILO EDNWpPULXPRN pOQHN
EDNWpPpULXPRN N+*O|QE|] SXKDWHVWE&HN IpUJHI

FODORIG679EK87$71.g=3217
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$ PPO\WHQJHUL iOODWRN DQ\DJFVHQpMH
LIpQ\kisebhbv QHPL pUpVeN ODVV~ QLQFVHQHN p
lusaik, gyakori a hermafroditzmusOLYHO D PpO\VpJ Q|YHNH
vekszikaCaCOYt]EHQ YDOy ROGDKWYViJiQDN KDWi\
YHIHWHN DUIQ\D HEE HcsbnydEp JR i B BV/Q DM IyHM\O t C
vagya SDUWL WiMpN HVHWpPEHQ $ EBQWLHXY\IpC
VpJH D IHOV]tQN|]JHOL Y t]Wpwydnis B UR®X N E Ey My
JLYyN IRJ\DV]WyL OHERQWyYL G|QWJIHQODMBRW(Q
HQHUJBIERQWLNXV geprctejeBi®i@ (Y O & idthalzer-
YHVDQ\DJRN OHERQWIiViIiUD VSHFUDODL GiRWG W D

$ PPO\WWHQJHUL UDJDGR]yYyN VIHPH iOWDOI
GIWW V]tQH]HWe+N IDNy V]iMQ\tOiVXN QDJ\ |
Mivel ULWNIEEDQ MXWQDN SUpGIiKR] tJ\ SUYEiIiO
(J\HV IDMRN NpSHVHN ELROXP(SXHVORPRIW H X
hal (Linophryne arborifera) $ IpQ\QHN D WiSOYOPN®BJHU])
NHUHVpVE H Qarl(® UV ) Bt HIF2B H).
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13.1. $ V]pQ & N|UIRUJDOPD

Az pO OpQ\HN K28vesivep St W
J\e:OHWEBWR]y V]IIiPEDQ GH PLQG
tartalmaznakV]p Q D WR F/RWQ
IRUJDORP HJ\LN OHJDODSYHW EE YH
J\+* O HW Hdiaxid/(Cog), amely
D OpJN|UE O GLII~]LYYDO D FVDSD
GpNYt]EHQHOOGHND DODWWL IRU
UIVRN UpYpQ VYXONDQLNXV DNWLYLWIV
N|YHW N H]P pagyty p@WwWo p
Q\HN DQ\DJFVNHYUNMHKHW MD Q
Yt]JEH $ IHOV]tQ DO72 iEWPPRQLWHVIHV Y|/W
CO; PHQQ\LVpPJH iOWL ... JRWY_ RORJVYIUL
VDEE D IHOV]tQL YL]HNpQpPO

ACO; D YtJEHQ UpV]EHQ V]pQVDYYi-KIMGUROL]
HCO; - KLGURDRMERQIW LR QRANMID: Gk WWR R FEEO
disszociiat H- pV &2ionokUD $ VIHUYHWOHQ V]pQIRUTF
Yt]JEHQ-QS@ VDYDVDEE $rhbedICRH/ODEOVOKDWY S+
pH84N|]|[WMLGHM&OHJ PLQGKIiUREOV, G NRUPD &
HO IR UGX®HBQMICO:; MHOOHP]-QiO ©~JRVDEE N|]H
benCO> GRP LRHO | |1D&).

ACO;- WDUWDOP~ YLEHNERQGY HIRCIRL QW
(kalcium-KLGUR JiQ N D U E R Q)}¥ddig $hatad ofd&tBan, amed-
GLJ D Yt]JEHQ PHIJIHOHOWPHE@KX\DWYJEMEDHQOpW
PpQ\VpJpW LY POQRNPWOD/pJHW W|EEIpOH VNiOif
egyik legelterjedtebdNLIHMH]pVL IRUPIMD D QpPHW NHPp
OLWHUHQN pQnak felePdeg& TP2UV]WRYV WHU*OHWHNHQ
feleslegeD PpVIN DJUHVV]tY ROGYyGiVIiW pV VDMiIWR
NLDODNXOiIVIWABGHGP@QWMHIQHN FV|NNH&QpVH NJ|Y
Ca(HCQ). V]p WY iOQ:Nzapadul fel, valamint CaGOYiOLN NL $
MHOHQVpJ D] HJ\QUGOANOEYHRIQIYWN LYHWNH]KHW E
alRUUIVYL]HN IHOV]aQuHI ME R MO p\NagyGbdte Y H O
VILQWHWL]iOy ;WHERFHYHWME R|YHWNH]WpPEHQ ¢
PpV] HJ\ UpV]H D PHGHU pV D SDUW WHUHSWiUJ
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ZiQ]YPQ\HNUH *OHSV]LN OH; UDNWRPHR|Q GLIM\p N W
PIEDQ D VILYDFVRN pV NRUDOORN WHYaWPpEHC
UINRN N OWDNDUYMIEDQsttN JHWHNEHQ iEU
(J\HV PRKDIDM R KSghizothnxNeBoRulatdK DV] QR V tW
MiN D IRUUIV RN WDPLB\DEZO g RDA GWH VOYRLLY RV | N
YHUWtQyY NLYIiOiViW p\W RQUW BdpMyk®®n\anyagcse-
UpMHK@Q{ BIOROYJLDL PpV]I]NLYIiOiV ILQRP V]HF\
Yt]L WpUV]tQHNUH MHOOHP] @QRWORMGWW WP
nyezi. A finomszen& PpV]NU LXYaaQNRNCHSHG YhdzZWD Y LT
QDN .OpWUBWHQP\WVpI& V]pQ NHU«O NL LG V]I
EyO D] *OHGCpiHBD IMW]pQ N RODM 1|0GJi]
ERQIWWDUWDOP~ N JHWHN G RBORHMALIND @ NN p S
GpV D] DOIEEL NpPLDL UHDMe Ity p\PIIHRIQ QW MiW

Me?* + COs> | MeCOs |

A )|OGpJIN| WD kaitalma 0,35%. ARWRV]L GasrHW L]
vezetek WHNLQW p O\HCZORM QLR Ip O &0 Qf2étvetten\ D
VIpQYHJI\HOM W pMMES/ p YIiOLN

$ | RW RaiJeg9aMgte: 602 + 12 HO 0 CeH1206 +602 |

ATRWRV]LQWp]LVE O V]iUPD]y V] O FXNRU
EHQ OHMiIWV]yGy ERQ\ROXO W HEI\ Bairpd aya- | R O\
gokNi JVtURNNi $tH.KpO MK p@HE R QW i @ I NotW p L
(respiUi FRZQ HJ\ UpV]pW YLVV]DMXWWDWMD D O

AfossziisHQHUJLDKRUGR]YN HOpJHWRANRINRU O
pV NpQY KiglszabbtMindk $ Nep@H Y HJ Y t] P RIOpADOQ I IUYD
DN F L yw®DN 0@ SWPAD X @OVt Jamely YDV HV [IRUPIM
D IHOV]tQUH KXOOYD MHOH @ RFpVON|(BENDW RNR

SO+ H20=H2S0: NpQHVVDY

SOs+H0=HS04 NpQVDY
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13.2. $] R[LPXN|UIRUIDOPD

$] pO OpQ\HN VJHUYH]HWpPEHQ ]DMOYy
R[LGDWtY pV UH GyxN
matokbanD] R[LJpQ DODS R Q
WRVVIiJHd|[@OWHRQ YHJ
N|W|WW IRUPIiEDQ®di- S\Q
RILG NeO|QE]|] Vip
V]IpQKLGURJp@i Nele’ W E

2[LIp @y NV]HPSRQWMiEYy

Yt]JL pO OpQ\HN MHOHQW ]JH DHURE

— O\
POHWPYG~ pQiiewntak-C\ DL nWOTIL o

WiViK.R] R[l_-‘]pQUH Y (Calopteryx splendens)

Egyes mikroorganiP XVRN p' $ Q\LOODO MHO|O Wax
FVRQ\DEE UHQG& ap iOOMpN ] pVpW VHItWL
LG VIDNRV YDJ\ WD JRWy .ROR]JVYIUL

nyos N|Ue«OP p Qs HNMNiseWM.

$] R[LIpQKLIQ\RV pV D] R[IJpQG~V
N|JHIJHW HJ\DUiIiQWAAt HOYLVHO IDMR
fakultaW alaerobnak, a csak oxi-

JpQKLIQ\RV N|]J]HJ6bW HOYLVHO NHW
OLJIW DakHHYmR.]$e YL]L

pO OpQ\HN R[LIpPQV]*NVpPpIJOHWesNHW
Yt]EHQ ROGRWW R[LJpQE O OpJN|UL
R[LJpQE O YDJ\ HJ\pE VSHFLiOLV

anyagcsere-folyamatolJ p YipaQ 74 iEWDIRWRV]LQWH
WRVtWKDWMIN $ Yt KtQiUQ|YpQ\HN R[LIpPQQHO G-Vt
JPQIHOYPWHOH NpQl a vizet

NDUYyQ NHUHV]W.0 oo RWY RORIVYIUL.

VILYDFVRN FVDOIQR]JYN KHQJHUHVIpUJHN J\&
VWE WUDFKHDNRSROW\~ VHJtWVpJpYHO SO N
i E Ydb.), NR S R@ \Wovarok, UiINRN KDODN NpWgOWE&HN
NpWpOW&HN K<OO N PDGDUDN HPO V|N YDJ\
PYGRVXODWDLYDO

$ IRWRV]JLQWHWL]iOy VIHUYH]JHWHN DOJiN
Q\HN MXWWDWMIiN D IHOV]tQL YEHNEH BLROJWL

FODORIG679EK87$71.g=3217
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IRO\DPDWRNEWJLVPQRMNOHQW V PletUd¥-pN& D
I~]LY¥D® N<O|QE|] Yt]PR]JiVRWMlIamRtD Y HHAROG
OHNXOIiN IpQ\ iOWDOL GLVV]RFLiFLYMIiEyO V]il

$ K PPUVPNOHW Q|YHNHGpPVpPYHO URPOLN
GiVIQDN KDWiVIRND tJ\ D Yt] IHOPHOHJHGpV
D] ROGRVEAMINRFELY PJQ pO OpQ\HN OpJ]pVH D V]H
ERQWIiViQDN P-DHDY R, Q@Pp&MIEiOKDWY YHJ\+OF
VXO([pVBe (IN) QDJ\ PHQQ\LVpJ& ROGRWW (B[LJIpQ\
iEUD

75.iEUD|U|V V]tQ& YDVWDUWDOP~ «OHGpN D 7L
WLV]D~MODNL KROWiJiQDN PHGUpPEHQ
JRWy .ROR]JVYiUL ,

$ QDSNHOWpPW O QDSQ\XJWQLY HNHGPHPD 9
PHU SURGXNFLY IRWRV]LQWpP]JLY HUHGPpPQ\H
SDV]WDOKDWY FV|NNHQpV D OpJ]pV pV D N+O|
YHWNH]PpQ\H +LGHJI]LBOGIPWRDR[DIpQV]LQW
Oi\hagyban me@ HKH]tWL D Yt]IHOV]tQ EHIDJ\iVD ¢
teg PHIDNDGID\R{IHO*OHW OpJN|UUHO YDOYy LQ
ROGyGiV $ KHO\|[HWHW WRYIEE V~O\RVEtWKD
WHJ UDNKGBUR\pNROY KDWiVD JiWROBKSDAD MpJ
K PpPUVPNOHW FV|NNWHQEMPYROHWRNH OAODVYV
PR]Jy WXUEXOH Q. patskoR OROMNLIpQV]LQWMH
sabbD] iOOYYL]HNpQpPO (VHWeNEHQ D IHQsOHW
D] iOOYYL]HN HVHWPEHOQ

A YIIRO\WRNMEXOHQV iUDPOiIVDLQDN NHYH
lyozza azR[LIPpQUPWHIIHWW¥ d #H O\L]D Q DONOKEDWWN W Y
R[LIJpPQPHQQ\LVpJH MyYDO DODFVRQ\VHND D\ |

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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PHGIXOYYYLHM N|QQ\HEEHQ iWNHYHUHGLN tJ\ C
VpJIRLQWHN R[LJpQ H OtesehbRMintvadiD D\ W DWINDPHp V |
PpO\WDAYONJN|UE O YDOYy EHROGYGiENM®- pV D IR
zetek fotikus]yQiEDQ YDOy FVRSRUWRVXOiVIEyO DGy
Yt]JUpWHJ ROGRWW R[LIJpQWDWYWD PW B FINJDNW DE |
LQWHQ]tY IRWRV]LQWp]LY HUHGPpQ\HNpQW D Yt
PLQW DPHQQ\L D Yt]K PpUVpNWHOMHOIt R/HINMO/H A
KDW NL $ KDODN SXV]WXOiVKW RNYR]KRDONGVMRDN W R |
WDUWDOPD -btEakot DD ROGRWW R[LIJpQ EXERUpPNR
NLYIiOLNRSROW\~EDQ $] DODFVRQ\ R[LJpQV]ILQ
magas OoldotR[LIPQRLQW PHOOHWW R[LIJpQPpPpUJH]pVW
1981).$ Plp ROL JRWKHEaNDWHXWUYILNXV WDYDNKR] Np
LEDQ NHYHVHEE Q|YpQ\L HUHGHW &ledg®W WHV D Q
IRO\DPDWRNUD YLVV]DYH]HWK Hid¢soRyabtdpQHO Y R G
$] R[LJpQHOOIWRWWViJ MHOOHP]PUNKH] D] F
WpNpQ W~O LIJHQ IRQWRV D QDSLEWIYIDDG\R]iY YADpLU
HW DO DPLW D] iOWDOIEDQ NRUW|E&EO XWiQ
Q\LUH KDMQDOEDQ pV]OHOKHW PLQLP>P HJ\PiV
MiQ OHKHW RH&DLLAD ATl Z2mex®O2mn NPpSOHW V]JHULQ
Haaz QviopUWpQHO NLVHEE DNNRU D QDSL LQ
PPUWPN&QHN KD * N|]|WWL Dapedgl6R[HSHYV P
W|EE DNNRU QDJ\PpUWpPN&QHN WHNLQWKHW

133.$ KLGURJpQ + N|UIRUJDOPD

$ KLGWRIPHQW YHVDQ\DJRN HJ\LN QpON<O|]KHW
IPWH]QHN KLEUHRPHDi]JpV KLGURJIJpQIRJ\DV]Wy F
sok (pl. Clostridium aceticum, Methanobacterium omelianskii, Micro-
coccus denitrificans, Desulfovibrio desulfuricans, Escherichiastbl)).
AhidroJpQ N|UIRUJDOPiIW |QPDJIEDQ H NPWUHWEHQ
PLYHO BzoxpiQ pV D QLWURJIpQ N|UIRUJDOPD ND
UsOQHN D]JRN D IRQWRVDEE IRO\DPDWRN DPHO\

134. $ QLWUYM NJQIRUJDOPD

A)OG OmeK7BYE W) LW URako@alib] pO OpQ\HN V]i
PiUD QpON+OHBH®WHWOHDNUDEE D Q MIL\WQLMWW i WP

FODORIG679EK87$71.g=3217
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IRUPIMIiEDQ YHV]LN IHO W|EEVpJeN HOHPL IF
tani. AQXNOHLQVDYDN 516 1ok HIPEMIRY®Y DN
J\eOdgyt | DONRWYHOHPH

O9LIHLQNEHQ D QLWURJpQ |W MHOOHP] IRUPIE

Xx HOHPL QLW,URJpQ 1

X VIHUYHV QLWURJpQYHJ\*OHWHN ;DPLQRVDY

Xx DPPyQLD p¥Y DPPYQLXRELRQ 1+

X QLWUI, 12

x nitrit (NO 2 VDYDV Npize&kbeaVPLQW VDOpWURPRYV
G XO(FHHXO | | D&).

%L]RQ\RV PHQQ\LVpPHOVQILOMURUPHINEH N|]Y
OpJN|UE O LV EHROGYGLN YLV]JRQW MHOHQW
iOWDO PHIN|W|WW YDODPIQQW R JIpQWH R\S @ Bi}
nyais.

$ QLWURJIpQFLNOXV I IRO\DPDWDL

x D] HOHPL QLWURJpQ PHJN|WpVH PDMG | QLWL
VRN iOWDOL VIHUYHV YHJ\e:OHWWp DODONtWi
Xx PLNURELIOLV GHDPLQIiOiVDPPPRLILIHNIP]DE
WD D VIHUYHV QLWURJpQYHJ\-OHWHNE
xaz DPPyQLD R[LGiOiVD QLWULWWp PDMG QLW
PRN iOWDO
xD QLWUiW UHGXNFLYyMD DPPyQLiYi QLWUIWE
FLYy HOOHQWpPWHY IRO\DPDWD LOO HOHPL

2CsH1206+6N0O3 0 12CO+60H +6NH3

x D] DPPYyQLD pV D QLWUiIW IHOKDV]QiOiV[D D I
WDO DVV]LPLOiFLYV QLWUiIWUHGXNFLYy

$ IHOV]tQL YL]HNE H Qeldje@G L Bl ONHPQ QK DM
QLWURJpQN|W PLNURRUJDQL]PXVRN V]iPiUD
D Q\tOWYt]EHQ D] *OHGpNEHQ pV D] pO EHYR
nek. APLNURRUJDQL]P XV RNHI.INYD OV WO MWHEHR pp/Q H
EDNWpWMXRRNDOJIN YpJ]LN 1DJ\ MHOHQW Vp

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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Clostridium, Azotomonas, Metha-
nomonas, Pseudomona#&/ |U]VHN
nek. A tengerekbee DM Oy PLNUREL
iOLV QLWURJpQN|WpV VIHPSRQWMIEyO D
Desulfovibrio, Azotobacter, Clo-
stridium W | U] Valaint egyes
N p N D O JANabaena, Nos-
tocaceae, TrichodesumMHOHQW
VpJH NLHPHONHG

$] HOSXVIJWXOV 76 (EuB] HOKDOW Yt]L
WHVWpW DONRWY V szervesanyagainakOHERQWiW D
IHKpUMHERQWY pV N'IlzPHOI.\IHG kV]kHUHi
EDNWpULXPRN WM‘Y a mikroorganizmusoknal .
WiQ UpV]EHQ DPPyQLiyl BODNREVYYE
emellett HOHQW V D Yt]L iOODWRN DP
PyQLD«UtWpVH LV $] DPPyQLD D
EDNWHULIOLVY OHERQWIV OHJQDJ\REE
W|PHJEHQ NHOKWdW&NH] WHUPDpP
iIEUD

$ QLWUIWRW VHMWHQ EHO+<O UH
GXNiOy IRWRV]JLQWHWL]iOy HJ\WHMW &
DOJIN QDJ\ W|PHJEHQ MXWWDWQDN
NJUQ\HJHWeNEH DPPyQLIW pV QLWUL
tet, e PPyQLD D EDNWHULIOLV QLW
UIWUHGXNFLY N|YHV 77 iEWBWDIHNHWHOIE~ \
[HOGaty KOV LIEHQ WL DN NLE ~MiVD
DPPyQLD HJ\ UpVi|V NLUHS<OpVHNRU QDJ\ PHQQ\LV|
PDJDVD E EQINQ G Beisiz- VIHUYHVDQ\DJ WiYR]JLN D Yt]E
QRVtWMIN $] DPPyl JRWyYy .ROR]JVYiUL
VIpWLWULILNIOy EDNWPULXPRN NpWwW
OpSpVEMYUIWWI DOREKNYWMIN DVQ PW OMMNE-D NWpUL:
rosomonas)DPPYQLDR[LGIFLYMiW D(pR Nitkobadtédr DNW p U L
QLWUIWR[LGiIFLYMD N|YHWL

$ MHOHQW V PHQQ\LVpJ& QLWUIWRW KDV]QR'
OiFLYV QLWUIWUHGXNFLY pV HJ\HV PISBURRUJD
Uikgletkez QLWEDWWHULIOLY QLWUIWUHGXNFLY G
GXNFLy Nalapargagasi \ELDNWHULiO L VedDik WAliWH B G X N
PpNH D] DPPyQLDH®HPILV ONGBIOR JWQLILNIFLY

FODORIG679EK87$71.g=3217
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$ GHQLWULILNiIOy EDNWRNPE X PHRHNI NP OWRHIQ
Nitrococcus denitrificans, Pseudomonas denitrificadaracoccus de-
nitrificans p Bacillus licheniformisW|U]J]VHN $ GHQLWULILNiI
kez HOHPL QLWURJpQ PiU ¥MDANY B]BWW NRUp QNG
visszaLVPpW D ELROyJLDL N|UIRUJIVED

$ GHQLWULILNIF LNitro€cub debitvifiban®E D N W p
ULXP HVHWPpPEHQ
CesH1206 +6NO3 0 6CO2+3H20+0OH +3N20

$ QLWURJPQYHJI\*OHWHN D GHQLWULILNI
NHQ\VpJHDRBONVRD\Y YL]HNNHO] DO G &MALY HO
pO OpQ\HN V]iUD]I|/OGUH NHU<OpVpYHO SO K
>  |Esthp@] HOIRO\y N-M{BNMNHD® PY *OHGPpNHN |
NHU<OKHWQHN N L(FHVPIHIREI DY ¥ BHaN EOaD).

135. $ NpQ 6 N|UIRUJDOPD

Anagyobbl | OGIHOV]tQL Neg@yakkhlbaK tudBarikisan
DNWHUsOHWHNKHHN | WKHWIDN WHY poNddiQ\V p J)
OLV W¢]HO DQ\DHBNGRr8#gFHD @\LVpJ& DQWURSI
GHW& NpQYHNOHWDINMM{DY HWOHQ PWGRQ D Y
YDV BVNPQHVVDY NpQVDY KRigkiM elsxv@Q-DN |t
GiVIKR] $] pO YLERIIOWDROUDROPBEBQY stp QIR
FVDSDGpPNYt]EHQ W D O i D Wy Q WDYJHAI D@R-HWeHD!
tek (pl. gipsz (CaSa), pirit (FeS)) DGMIiN

$] DVV]LPLOIiIFLYV V]XOIIWUHGXNFLY VRUI
NpQYHI\eOHWWp DODNXO $ PLNURRUJDQL]PX
PIEDQ SO JLSV] YHV]L IHO 9DQQDN NpQWD!
OL]JiIOYyGRWW EDNWpPpULXPRN DPHO\HN Yt]EHQ
tudMiN Q|YPQ\HN D NpQW V]XO IikNeR Majda WP i E D
tartalP~ DPLQRVDYD NEDAp BARBER [EHQV&N P iV
iOODWRN HOIRJ\DV]IWiViYDO MXWKDWQDN KD\

$ VIXOIiIWUHGXNIiOy EFBuNowlpit desifiisanss O
GLVV]LPLOIiIFLYV V]XOIliWUHG XN FLHHS)W®»OQWJ X

II. RE.iI&=FERENCK E53E7$/-MAGYARF ,6.2/$%
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nak el $ NpQKLGURJIJpQ D ERP&yMWIHWH M)V Wi|SWHR
MiVV]DJ~ Yt]JEHQ MyO ROGyGy V]tQWHOHQ Ji]D
KDOPR]yGYD PpUJH] N|JdFékewttdagep O YVWHRIEH Y §]0 p
tegei). A holt szerveB Q\DJRN NpQWDUWDOPD D PLQHUDO
URJpQNpPpQW W ibéR/pgWNa Dik@ardahizthusok anyagcserefo-
O\DPDWREMJPYPQpP RIKLGIOY

$ NpQR[LGIFLYW D IRWRV]LQWHWIK]RGRWPQE
rillaceae, CromataelDH D QDHURE N|Up@R gvH B NVQIP]d W WE H «
zk PtJ D VItQWHOHQ N peQdtaidal "hphbCikuB)Rédob 8-O %
VIRQ\RN PHOOKAWR[ULBOAMYDMHOHPL Naggga NHOHW!
V]IXOIiW PHIMH® HQBAPR]I XY D& WpPHNNHO UHDNFI

IpPV]XOILGRN IR U P i KFHE®IQO® By \DESS). GQON).

13.6. A foszfor (P) N|UIRUJDOPD

$ IRV]IRU D QY pQ\IWHBRNGINMD G\DIN PLQLP X
UiQDN WHNLQWKHW $ YLIHNEHQ WHUPpPV]HWHYV
JHW PiOOiViEyO HUHG HQ YLV]RQ\ODJ NLV NRQF]
banRUWRIRV]IiW D O DRNUVF EESDEDL R LRGE DiVW érdd-D N W L Y L
PpQ\HNHBXNIOW IRV]IIRUYHJ\*OHWHN LV NpS] G}
ILW KLSRIRV]ILW YLVPRQWHBHMNW WRIH LGB B U
GiOW IRUPiINpKR] NpSHVW

$ PH] JD]GDViJ D] LSDU pV D NRPPXQiOLV H
N|Q Q\PyG R V taraKviz#i Mnyagforgalmi RO\PDWDLQAN LUiQ\]
foszfor PHQQ\LVpJL Q|YH B H GIpAWWHU R e baev-
SRQWE YOI RIORIQWDWY W D @ RuklelsalaR, <22 NTR Wagy
aVHMWPHPEUiIQ NLDO D NfoéziokipiexQ LV UpVIW YHY

$ SLURIRV]IIW YL]HV N|1HKEI6Q RQULYIRDRGE/L N W
H4P207+H20 0 2H3PO4

$] ROGRWW R UWR IR Q] M W@ BB2it0opV KH
W HURW U gdniPrhuddk ReR2ik fel$] cOHGpNEHQ D IRV]IIWR
PD]y VIHUYHVY PROHNXOIN OHERPODQDN PLN|]E
szabadul fel.
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A foszforciklusnak a mikroorganizmusok alapvet fontos-
ViJ~ DNWLYIWRUDL 7HYpNHQ\VpJeN QpJ\ QDJ\

xa KHWHURWUyY|! PLNURELIiOLV P MVQHHUWNDHOVI IR Wyp \
RUWRIRV]IiWsiddadBlifel i ED Q
xD KHWHURWUYIRN pV D IRWR BXMRI6UPSRN L P
fort, tJ\. G V]DNR V D QaRixekheN K RJKiHMWIRNWR UNpV]O

xD PLNURRUJDQL]PXVRN iOWDRJHMP N
oldhaW DWODQ DQRUJD QLN X\ [RRW]]Ii MAIRIN LISME R W U
olGDWED YLWHOPpPKH]

x@UHGXNiOW IRV]IRUYHJ\eOHWHN IRV]ILWRN

NpS] GpVH EDNWHULIiOLY WHYpNHQ\VpJ|HUHC

EgyesIRV]IiIWYH OB BWMNpQW NLFVDSYGYD
NHUNEKKIH Wt]L DQ\DJN |A {aRaA3Zi ifokBz08Q | Y pQ\L SUR
GXNFLy FViNDNHWQWQLVDQ HOpUKHW IRX]IRUY
Q\iUL Q|]YHNHGpPV iOWDOIEDQ D ILWRSODQNWF
IRV ]IiWpRIQLR&DOD et al. 2000; PY & lal. 2001).
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.JUQ\H]JHWL SUREOPpPIN

AfHOV]tQL pV IHOV]tQ DODWWL YL]HN
VIHQQ\H] GpVH YDODPLQW D YL]HV
pO KHO\HN GHJUDGIiFLYyMD YLOIiIJV]HUWH
iOWDOIQRVDQ HO PRUGXOyYy SUREOpPPD
YLIHLQNHWHpWPLYWHWNIURVtIWY
IRO\DPDWRNQDN V]iPRV PHJMHOH
QpVL IRUWIMOYO®R]K 78 fEQBRO\DPL NDYLFV I
JLRQiIOLVDQ LV 7LV]M@QV]D~MODNQIiO
XAz LSDUL KXOODGPNI JRWy .ROR]VYiUL
YHWOHQ NpPLDdz a] HQQ\H]pV

pO D] DGRWW WER[LQUD pU]JpNHQ\
vezetek anyagcserezavaraihaz)
ORPiIQ\URPOIiViKRggyUpV]OHJIHV
tellesSXVIWXOiViKR] YHJHWKHW

xAmennyiben a szabadba juttatott

ipari Yt] K PpUVPNOHWH PHJKDODGMD
NeOV EHIRJDGyY Yt]W|PHJ K PpU
VPNOH@W JRUGXOKDW KRJ\ D N|U
QIHTHWEHQ PHIMHOMG | MAGS Qs of5 1y
JRQIRV IDMRN HvHW" o N P iR b,
Q\H] Yp YIOKDW HP Yt]JWiUR]JyMIiEDQ
UXOKDW PHOHJLJPQ JRWROR]V.YIUL ,
MRN WpUKyGtWIiV,jKR] SO XV]JRGIN

HU P&YHN VWE YL]pQHN NLHUHV]WpVH
A EiQ\iVYPMWD]GIiONRGIiVL ]DYD

URNDW YDODPLQW D] pO KHO\HN IL]JLNDL
i WD O D NyX O WK\FpW tdla)- N L

Yt] pV UpWHJIYH, B-OV]LYiUJiV

O\DPL NDYLFVDW®DMMUPHOpPV

zott pO KHO\SXV]IWERD DV

Az 1998-as, illetve 2001-es nagy

WLVIDL 1UYL]&2000%8C35" T2 Qoo 10 \iJL 9t]F

OHYRQXOy FlzDQW (N | JIWMD D 7TDODERU IRO\yQ
YRWy .ROR]JVYiUL
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QHKpiVAdPQQ\H]pV UIiYLOIJItIWRWW D

7LV]D NJUQ\H]JHWPQHN pV pO YLOIiJi

QDN VHEH]KHW VpJpUH

XA\ P&DQ\DIJKXOODGpPNRN HVHWPEHQ

HO IRUGXOy DSUylyGivVL IRO\DPDW
PLNURP&DEMPHIFVNpPN OpWUHM|W

WpW Hyerh&iPrpelyek pontos

POHWWDQL KQBWiWB ORpHQ

W LV | Wiszenvawizekberp V 81 IEWEDUWN|YH]pV
PHGHU-OHGpPNEHQ Viznice-patakon
J\RUV  PHQQ\LVpJL )RWy .ROR]JVYiUL
PLQGHQNPSS DJHWMIWY

XA GX]]DV]WyJIiVEND NpSHVHN

PDUNIQVDQ PHdzvadotWR]WDWQL

szakasz PHGHUWHOtWaHWWVpJL pV
iUDPOIVL YLNHOQ\DLJIW IH

OHWWL V]IDNDV]RQ pO iUDPOiIVNHGYHO
fajok YLVV]DV]RUXO.iVIW RNR]KDWMD

x$ Yt]IRO\IVRN pparicd OyYL]HN

GDODLQDN pV PHGHUVWUXNW~UIMIiQDN
PHVWHUVPIHY IWDORS i 0y N R By K\T
W&QpVpW YDODPLQ SHWW\HV EXViNVW
YIOWKDW NL SO EF.....JRWy RORIVYiUL
OHIHGpV VB)ED

x$ WIiMLGHJHQ IDMRN EHKXUFROiIVD QD
J\RQ YHV]pO\HV D] DGRWW pO KHO\
WHUPpPpV]J]HWHY pO YLOIJIiUD Qp]J]YH SO
FLIUDUIN W|USHKDUFVD QDSKDO
DPXUJpE IHKpU pV SHWW\HV EXVD
amur stb.> iBUD @

XA gondatlanPH] JD]G izegy-J L
VIHUKDV]QIiODWEYO HUHG HQ YL]JHLQNEH
VHN V]iPRV HVHWEH( YHJ\VIJHUKDV]QiODWEYy
NJUQ\H]JHWL SXV]MIN KDOSXV]WXOiV D EHUHJGp

2020Q\DUIQ
E O YDODPLQW D Y YRWY .ROR]JVYiUL
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DGyGy HU V KXOOiIPYHUpV tYiVL LG VIDNEDQ D]
LYDGpNRN SXV]WXOiViW RNR]KDWMD HPHOOHW
DPILELNXVY URYDURNUD Qp]YH D]JRN NLE~MiVL S
NpUpV]HN

14.2. 9t]KH] N|W G IDMRN pV pO KHO\HLN YpGHC

$ WHUPpPpV]HWHY pV WHUPpV]HWN|]JHOL iOODSRW
]liViYDO pV D ELRGLYHU]JLWiV J\RUVXOy FV|NNHC
QDJ\REE MHOHQW VpJH YDQ D] pOHWWHOHQ pV
QDN PHJ U]pVH pUGHNPEHQ Y pJ]HaVav200H.Y pNHQ\
$ Yt]L pV Yt]KH] NJ[W G pO OpQ\HN YD@2DPLQW
RUV]iIJKDWiURNRQ EHO+O KDWiO\RV UHJLRQiOLV
V]IiPRV QHP]JHWN|]L HJ\H]PpQ\ PHJIiOODSRGIiV
(J\H]PpQ\ %RQQL (J\H]PpQ\ %HUQL (J\H]PpQ\ :I
PpQ\ >&,7(6 @ \B]Rps®)V]-OHWHWW

$ %RQQL (J\H]PpQ\ NHUHWPEHQ V]*OHWHWW PHJ
x D] DIULNDL pV HXUi]JVLDL YRQXOy Yt]JLRDGDUD
x a Balti- pV D] eWyBIQUHU NLVWHVW& FHWIpOpLC
(ASCOBANS),
x a FeketeWHQJHU D WGMN UL pV D] HI\EWHJd DWC
OHWHN FHWIpOpPLQHN YpGHOPpPU O $&&2%%$06
X D :DGGHQ 6HH IyNiLQDN YpGHOPpPU O
X D WHQJHUL WHNQ V|N pV pO KHYRHLY pr\p GHO P p
Kelett- E]VLD WHUOHWpPQ ,26($
x D] DOEDWURV]RN pV D KRMV]iN YpGHOPpU O §
Xx D FVtINRVIHM& QiGLSRV]iWD YpGHOPpUH YRQTC
WpWHOHLU O

$] (XUySDL SNQHY HW]L PilQAHODYDHStWMD D V]iUl
IHOV]tQL YL]JHN D] iWPHQHWL YL]HNaldti SDUWL
YLJHN YPGHOPPQHN NHUHWpPW &pOMD KRJ\ PH:
VIHQQ\H]pVW HO VHJtWVH D IHQQWDUWKDWYy Y
YtWVD D Yt]L NJUQ\HJHWHW YDODPLQW PpUVpN
WiVDLW (] D WIUHNYRHPDSMDYQRERYD®I WD WH L
GHOPL ROWDORP DODWW iOOy WHU+*OHWHNQpPO
HJ\H]PpQ\ N|]*O HOV VRUEDQ D] (XWa&RL 8QLYy
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pV D 5DPVDUL (J\H]PpQ\ WDUWDOPD] EL]R
OiIWR]IVRNDUG BROBHNQ KRJ\ D KDWiO\XN DOi Y
WDUWKDWYyY JD]GIiONRGiV pV D E|OFV KDV]QRV
YDOyYVXOKD%MRONRIHMQD QHP WDJIJMD D] (XUy
UDM]L N|[JHOVpJ YDODPLQW D MRJL V]DEiO\]i
HO VHJtWKHWL D WHUPpPV]HWYpGHOHP pV D
VIRURVDEE HJ\«*WWP&N|GpVW

A] 8NUDMQIiEDQ E Rahshiir WHHNMQIH @/ . iU S nWed O M i
WDOIiOKDWy
xaS]LQHYYYWL

X a Brebeneszkul-W'y

x az ATAK 9O pGHWW ,7HUOHW
x D 1iUFLVY]RQB\H

x D % D U-bathng,

x Csorne Bahno-PRF ViU

A Formosi-Wy pV D] 8QJ IRO\y IHOV VIPHIDWHD |
SNUDMQD D VWiWXV] RGDtWp @pMpMd H QWS WD @K
V]iJL YADW]D 5DPVDUL 7HU<OHW DPH®DSNUD M C
JLYMIEDQ KUJJIGLINKMGBEUROyYJLDL UHJHUXSWXP Q
KLGUROYJLDL WHUPpPV]HWL GIRP\D N \ pIOY\W H Y p@ HH
EHQ LIJHQ QDJ\PpUWpN& D] pO 'WBOW +&IGJURDOG)IF
S5SHIHUWIWXIENDLV]D QHPJHWN|]JL MHOHQW VpJ&
Q\H]JHWYpGHOPL V]HPSRQW E Y& ilVWWDNLMHPIH @ Vb NI R
VID W|EE WHUPpPV]HWY pGHGPHWR DW PWIRPWD O D W

$ 7LV]DPHOOpPNL 5HJLRP&KOLVI|bkiwmkp GO P
J_]*hgZevgbc eZg”r2ndpWUHRRJIWSWNVDOMDL OHJ

QiFV DXJIKVIIBXNiP~ UHQGHOHW pE FQH K DQ KW
WLV]DL ERU]JVDL pV ODW RWFDHIDP @ HOMEHNNIRY |
(DrHW DO /JpPWUHKR]iViQDN @ KOMIK YR QWD (

hessenek fel a Tisz¥-|OJ\ VDMiWRV pO KHO\L YLW/RQ\D
OHWYH KRJ\ PLQGH]HN D IHQWPN\HONR G YDV
WiYRQ LV EL]WRVtWKDWYyYi YHKHID B pJI HNWE UP
szaWiM MHOHQW V WXULV]W MNIDLH @\ BGHH F &y \
$ 7LV]ID | iJiQDN PHGUpPEHQ D\\RHUGHUDGR]D W\
WDOIEDQ QHP MHOOHP] D MNRIPWH\RM HEHN W H]Q HFE
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(Kish #ihaly 2005) $ ) H Onéza
NiUSIWDOMDLWAEIMNDV]iUyO

1 QlYpQ\IDMW tUWDN OH PHO\HN N|

]+0O IDMW N|]YHWOHQ+<O D IRO\yPHGHU

pVvV D] HOV iUYt]L WHUDV] DONRWWD ViYUyO
DIRQRVAWRWMWBNOOpPNL 5HJLR

QiOLV 7iIMYpEHOPQHWRNW O
rovarfajt azono?/ t WRWWDN PHO\HN N|]*O

IDM UHJLRQIOLV YpGHWWVpJ DODWW i0OO $
Yt]JL URYDURN N[]+O 84 iEWD'pGIMy +LGURC

ViW LJD]REtaLI2009P A te- S Ubew phouL o
U OHWHQ LIJHQ pUWp JRWy .ROR]VYiUL SOiO

KDWyN PpJ D SDUWLIHFVNpPpNQHN

iEUD J\XUJ\DODJRNQDN IHNHWH Jy

O \mdk, emellett jelen vannak a vid-

UIN D] XWYEEL pYHNEHQ LVPpW YLVV]D
WpUWHN D KyGRNize& V]iPRV HJ\pE

pO KHO\KH] N|[W G ULWND IDM NpSYLVH

O MH7/LV]ID 7LVID~-MODN IHOHWWL V]IDND

V]iQDN NpPLDL pV ELROyJLDL Yt]PLQ

VpJL iOODSRWD |[VV]HVVpJpEHQ MyQDN
PRQGKD(AM3nasyev 2003 g5 gD UWLIHFVNpPN I
E_\de\kv@@os;, E}lbpv&Z p 7LVv]D WLV]D~MKHO\L V]DNDV
'nZgZkv301Q E_\gza al SDUWROGDOIEDQ

2013). Vize szerved/ JHQQ\H] - .- JRWy .RORJVYiUL

JRNDW V]iPRWWHY PpUWpNEBG @ BPYWOWWDICPD
PHQQ\LVpJH VHP MHOHQW V \$i ED RCHA LM} LP B WR\GK
iOWDOIEDQ DD YW]DNJGRIUGRA DOLY D O Bugd 0GB)@AD N PR QC
LSDUL WHUPHOPpPV YLVV]DHV]pAJR O Li@OWHDAVW M RIN NDROF
VItQYRQDO~ P&N|GWHWpPVH UpYN|WWLiWGOMDN B
IRO\DPDWRVDQ FV|NNHQW DQiOWyiFyD PNIEHP\IH © p\J 19
OHQWD\SARRY D NRPPXQiOLV HUHGHWG&DVHB pW il
G tUWiV D PH] JD]GDViJL YHD\VROUKDVGE DD W W.|C
kavics- pV KRPRNEiIQ\iVIDW D YpGHORL]D®W p NN HGPAV |
7LV]D pO,¥diDfelé BEW N+O|QOHJIHV pOQKHCAL O/ LV]F
ODQGY pV NRPRO\ YHV]pO\IRUUIiVW MHOHQW
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