H ANAKYKAQZH TQN SYAINQN KATAZKEYQN KAI H ZHMAZIA
THZ ZTHN NMPOZTAZIA TOY ®YZIKOY NMEPIBAAAONTOZ

XapaAapnog ©. Aukidng
Msc AaooAoyog — Yn. AidakTopac, Tufipa AacoAoyiag kar duoikou MepiBAAAovToG
ApioToTéAeio MavenioTipio Oeoaalovikng
AiglBuvon Enikoivwviag: EpyaoTripio Aaaikig TexvoAoyiag, 54124 - @gooalovikn, Gupida 243
TnAépwvo Enikoivaviag: 2310 992322, 2310 998877, e-mail: bablyk@for.auth.gr

A@avaoiog H. Fpnyopiou
Kabnyntnig A.M.0., Tunua Aacoloyiag kar ducikoU MepiBalovTog
ApioToTéAeio MavenioTipio Osooalovikng
AiglBuvon Enikoivwviag: EpyaoTrpio Aaaikig TexvoAoyiag, 54124 - @gooalovikn, Gupida 243
TnAépwva Enikoivwviag: 2310 992741, 2310 998893, e-mail: agrigori@for.auth.gr

1. EIZArQrH

>Tn ouyxpovn €noxn TnG paydaiac TexvoAoylkng avantuéng, n adiagopia yia To
QuOIkd nepIBaMov €xel odnynoel oTnv enikivduvn unoBAaduion Tou aneiAwvTag
NOIKIATPONWG TNV noldTnTa {wng Tou avBpwnou. H nepiBalovTikr punavon, n
HEIWON TWV PUOIKWV NOPWV Kal N YEVIKOTEPN OIaTAPAEN TNG OIKOAOYIKNG Ioopponiag
anoTeAoUv NpoBANUaATa Ta onoia n kovwvia pag npénel opBoAoyIka va XEIPIOTEI.

H au&non Twv aepiwv eknopnwv Tou CO, kal Tou CH; Ta TeAeutaia xpdvia wg
anoTéEAEONA TNG UNEPKATAVAAWONG TWV UYPWV KAl OTEPEWV KAUCIKMWV UAWDV
(neTpeAaiou, yaldvepclKa AlyviTn), Twv 0ACIK®V NUPKAYI®V Kal TG anoouveeong Twv
6|a(popcov anoppINPATWV Kal anoBARTwv eival ot |J€YCI)\O Baepo unelbuvn yia To
QaIVOJEVO ToU eeppomnlou (Eikdva 1) To onoio EeniQEPel UNEPBEPUAvVON Tou
nAavnTN Kal ekONAWON akpaiwv Kaipikwv Kal KAIaTikwv @aivopévov (NTaeng 1986,
lpnyopiou 2000). H Eupwndikn ‘Evwon, pe TNV unoypa@r Tou NPwWTOKOAOU Tou
KioTo, oupewvnoe péxpl To 2010 va pawosl TNV €KAUCH TwV agPiV  TOu
Beppoknniou KaTa 8% o€ oxEon e Ta nineda Tou 1990 (Jungmeier k.a. 2004).
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Eikova 1:  To qaivouevo Tou Beppoknniou (Pearse 2002).

To 100lUyi0 Tou avBpaka oTn Quon ennpealeTal onUAvTika anod dIAPOPEC PUOIKEC
AeIToupyieg kal diepyaanieg Onwe €ival N ewTooUVOEDN, N avanvorn Twv GUTWV Kal n
anoouvBeon TngG Biopalac. Ta daon, HEOW TNG PWTOOUVOEONG, DEOHEUOUV HEYAAEC
noooTnTeC dlo&eidiou Tou avBpaka and Tnv aThooPaipa Kai ETol anoTEAOUV (PUOIKEC
Oekapevec avBpaka anoKTWVTAG TEPATTIO pUBUIOTIKO pOAo 000 apopd TO PAIVOUEVO
TOU Beppoknniou.

H CIVEKTilJr]Tr] aia Tou dAooUC avakunTel eNINAéoV kal anod Tnv npoocpopd noA®V
unnpemwv OnwG n anoBrikeuon Vvepou, N avatpuxn K.q. anavnKn oMW €ival n
npoocpopa Tou OA00UG Kal OE MPWTEG u)\sq ME KUPIOTEPN and auTég TO Eu)\o ano To
onoio NPokUNTEl NARBOG XPNOIMWY NPOIOVTWV yid Tov avBpwno. Meydo pEPOC TNG
naykoopiag napaywyng E0Aou XpnoIKONOIEITal yIa TNV KATAOKEUN €MiNAWV Kal aAAou
€idoug EulokaTaokeuwv. H naykdopia  oIKovopiky avanTu€én kal  nAnBuoIakh
auénon o€ ouvduaopo PE Ta MAEOVEKTAKMATA Mou napoucialouv Ta npoidvra EUAou
EVaVTI oUVAPWV UNIKWOV EXOUV NPOKAAETEI aPevOC anpOBAENTEG avaykes o EUAO TV
daowv Kal aQETEPOU CUCOWPEUCN OTIC XWHATEPEG I AVEEEAEYKTN Kauon HEYAAwV
NOCOTATWV anoppiupaTwy EuAouU, cupBalovTac £€1ol, 6NWGS gaiveral kal atov Mivaka
1, oTnv O&Uvon TOU (PAIVOPEVOU TOU Beppoknmiou kai Tn yevikdTepn punavon Tou
puaikoU nepiBalhovTog (Thurgood k.a. 1995, Mpnyopiou 1998).

MapoAa auTa, Ta CJI'IOppI|J|JClT(] Eulou pnopouv va anoTeAéoouv NoAUTIUN npcoTr] UAN
yia napavar] n)\neouq NPOIOVTWYV Kal €701 va Bondnoouv a(psvoq oTN MEPIKN KAAUYN
TWV avaykwVv o€ «Ppeako» EUAO Kal APETEPOU OTOV NePIOPIOUO TNG pUNAvong nou Ta
idla npokaAoUv katd Tnv Napapovn Toug oTIC XwpaTepég (Rowel k.a. 1991, Rowell
K.d. 1993).

RO



Mivakag 1:  TeXVIKEG Dlaxeipiong anoppipKaTwy EUAOU Kai Ol KUPIOTEPEG EMIMTWOEIG TOUG OTO
nepiBaihov (Mpnyopiou 2000).

ENINTOOEIC
ATpoo@aipa 'Yoara "‘Edagog
] Eknopnég CO, kai PUnavon unoyeio')v PUNGvon £36QOUC
XwPaTepeg CH,, udATWV HE TOEIKEG BEOLIELOT XPOV '
AucdpeaTn ooun EVWOEIC
PUnavon

Exnopneg CO,, CHa, EMNIPAVEIAKWY

Kauon S0z, NOy, HCl, UBAT®V e TOEIKEC PUnavon pe TEPpa
Bl0EIvVV X
EVWOEIG
. Kapia eninTwaon Kapia eninTwon Kapia eninTwon
Avakukiwon 0TO nepiBaihov 0TO NEPIBAMoOV 0TO nepIBaiov

2. AYNATOTHTEZ ENMANAXPHZIMOMNOIHZHZ - ANAKYKAQZHZ
AMOPPIMMATQN =YAOY

MHIEz ANMOPPIMMATQN =YAOY

O 6poc anoppippata E0Aou nepIAauPBavel KUPIWG ekeiva Ta XPNoIHonoinKeva UAIKA,
QvTIKEIPMEVA Kal KaTaokeuég (EuAeia, €niNAa OUOKEUAOIEC, EUNOKATAOKEUEG EEWTEPIKWV
XPNoEwV, 0IkodoMIKN EuAeia K.d.), Ta onoia £xouv w¢ KUPIO dopIKO UANIKO To EUAO Kal
Ta didgopa npoiovta Tou (Plume 1996, Mpnyopiou 2000). ‘'OuwC O EUPUTEPN €vvola
TOU OpOU TWV AnoppIYHAaTwv EUAOU CUuMNEPIEXOVTAl KAl OAEC Ol KATNYOpPIES xapTioU
Kal xapToviou.

O1 KUPIOTEPEG MNYEC TWV aAMOPPINMATWY EUAOU €ival Ta aCTIKA anoppidpaTa
(oupnEPINQUBAVOPEVWY TWV MPOEPXOHEVWY anod TIC PloTexviec-Blopnxaviec), Ta
anoppigpaTa katedaPiong NaAAI®V OIKOSOUWY Kal Ta anoppippaTa npoiovrwv EUAou
€EWTEPIKWV XpNoewv. OI KUPIEG NPWTEC UAEG TwV anoppiPpdaTwv EUAoU pnopei va
gival To oupnayég EUAo (auTouoio 1 O €MKOANTA Hop®n), o1 diagpopol TUNol
EuhonAakwv (LOPIONAGKEG, IVOMAGKEG, avTIKOAANTA) kal o EUAOMOATOC oTnv
nspinTwor] Tou xapTioU. 'Opwg emnAéov, avaloya WE TO €i00C TOU anoppPiUpaToC
MMOpPEi va nepIExovTal Kal UNKA Jn F,U)\wéouq XapakTnpa onwe €ival Ta PETaAAa, Ta
NAQOTIKA, TO YUGMNi, OI OUYKOANTIKEG ouadieg, Ta PBepvikia, Ol TOEKEG EUMOTIOTIKEG
EVQOEIC K.Q.

TAZINOMHZH ANMOPPIMMATQN =YAOY

JKOMOG TNG €Navaypnoihonoinong Twv anoppidpatwv EUAoU gival n enavasioaywyn
TOUC WG OTEPEWV NPWTWV UAWV aTn d1adikacia napaywyng VEwv npoioviwv EUAoU R
N napaywyn aAAwv XpRoiwv UNK®V 1 N napaywyn evepyeiag, apou nponyndoulv ol
kaTaMnAol kaBapiopoi-diepyaciec. H kaTelBuvon Tng alonoinong e€aptaTal and Tnv
KaTnyopia (siéoc,) TOU anoppigpaTtog kai To Baep(') kaBapoTnTag Tou oe EUAo.
SUVEN®G TO MPWTO OTAdIo ™g enavaypnoiygonoinong npoBAénel pia Ta&ivounaon
ava)\oya ME TO £|60c, ToU anopplppaToq Kal To BaBuod kai €idog smBapuvonc, HE E€veg
NPWTeC UAEG Kal ouaiec. H avixveuon opiouévav EEvwv Npooiewy Pnopei va yivel e
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anAég peBOOOUG: oNTIKWG (EUPAVION, XPWHA), HayvNTIKWG N HWE KPITAPIO TNV OOWN.
3TNV nepinTwon enBapuvonc Tou EUAOU TWV ANOPPINHATWV HE TOEIKEG EVWOEIC N
TOEIKA Bapéa WETAAAA n avixveuon Touc NPoUnoBETEl TNV PapUOYN €EEIOIKEUNEVWY
MEBOOWYV ONWC N.X. TNG avaAuTIKAG XNMEIaG. META Tnv avixveuaon, To ENOPEVO OTAdIO
npPoBAENel TNV anopdkpuvon - dIaXwpPIoHO Twv VWV OTEPewV UANKWV (METAAAQ,
NAQoTIKO, YUaNi, K.G.) and Ta anoppippata. Mpog ToUTo epappolovral KaTaAANAEG
TEXVIKEG OIAXWPIOPOU ONWG ONTIKEG, HAYVNTIKEG - MNXAVIKEG O OUVOUAGHO e
Bpuppamiopolc, oOnou autd kpivetal anapaitnto. ZTnv Eikdva 2 @aiverar €va
napadelypa avakrnong Euhou anod nahid napabupa.

Makata
rapabupa

|

AlaymproTn-
pag ‘rvailoy

;
‘E e
=

—

— Tuvait

Métaiia
Topmeotng T
TAQLCIOV —
=
. | E| Meapopwi | Evhote
Mzetagopikn Talvia ! g_ Tawia papdra
3
Opvppe- | =
TIeTNS ——

Eikéva 2:  ZxnuaTikiy napaoTaon €ykataoTacswv avaktnong EUAou and nahid napdbupa
(Tpnyopiou, 2000).

TEXNIKEZ ENMANAXPHZIMOMNOIHZHZ AMTOPPIMMATQN =YAOQOY

BioAoyikn aglonoinon

Baoikdg avTinpoownog Twv TeXVIKWV PIOAOYIKAG a&lonoinong Twv anoppidpaTwv
EuNou €ival n kopnooTonoinon, éva cUoTNUa agionoinong Twv OpPYavikng PUOEWC
(UPWOIPWV KAAOUATWV TWV anoppIMPATwy nou anoB)\éna oTn BioAoyikn YETATPONN
ToU BloanopplppaToq o€ 850(|)OBE)\TIO)TIK€(; 0U0|ec, To &Aoo Aoimov Twv
CII'IOppI|J|JCIT(.0V WG opyavikn UAn HE KUpIa XNMIKG OUOTATIKA TNV KUTTAPIvn, TIG
nleU'rraplvsg kKal TN ANiyvivn anotekei  pia EVCI)\)\CIKTIKT] npwTn UAN vyia
KOIJI'IOOTOFIOIT]OT] AnapaitnTn npounoeeon NG Taxeiag BioAoyikng anomoéopnonq
TWV OUCTATIKWV Tou EUAOU We onnTikoUG MUKNTEG Kal GAOUG HikpoopyaviapoUg ival
0 OpuppaTiopoc i n noAtonoinon Tou. Kart' autdov Tov TpOMo OIEUKOAUVETaI N
npooBaon Twv evUPWV TwV JIKPOOPYAVvIOU®WV 0TA CUCTATIKA Tou EUAOU.
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Mia evdia@épouoa evaAAakTikn npwTn UAN napaywyng £dapoBeATIWTIKWY €ival ol
EuNonAAGKeG NaAAaIV eninAWV. SUPQPWVA HE OXETIKN £peuva, Ol HOPIONAAKEC EUAoU
anoikodopouvTal oe EuloTepayidia pe Tn Ponbeia udpo-Beppikwv PEBOdWV Kal OTN
OUVEXEIO auTA XPNOIMEUOUV WG MPWTN UAN yia KodnooTtonoinon. Me dedopévn Tnv
au€avopevn OnUOOIa KPITIKN €vaVTIOV TNG EKPETAAAEUONG TEPACTIWV €DAPIKWV
EKTAOEWV yia €EOPUEN TUPPNG, N onoia odnyei oTNV KATACTPOPH TWV OXETIKWV
BloTonwv, n napaywyn £0APOBEATIOTIKWV anod anoppippata EUAou anoTelei pia
eAmdoPOPa NPOONTIKN AVTIKATAOTAoNG TNG TUPPNG. AnapaitnTn npolndBeon BERala
eival To £daPoBeATIWTIKO va PNV NEPIEXEl PUTOTOEIKEC ouaiec (MFpnyopiou 2000).

Mia aMn a§ohoyn npoonTikn BioAoyikng aglonoinong Tou EUAOU Twv anoppIdPaTwy
¢qaivetal otnv Eikdva 3 kai €ival n xpAon Tou G OpenTikoU UNOCTPWHATOC
avanTugng edwdiwv pavitapiwv (Kharazipour kai Hittermann, 1997).

Eikova 3:  Xprion unoAeippatov EUNONAK®OV wG BPENTIKOU UNOOTPMOKATOG avanTuéng Tou
€0wdIou JUknTa Pleurotus ostreatus (Kharazipour kai Hiittermann, 1997).

Evepyeiakn a§lonoinon

H afonoinon Tou &UAou Twv AMNOPPINUATWV OTNV MNAPAYWYH EVEPYEIQG apopd
anoppippara aKaTd)\)\r])\a yia CIVCIKUK)\(.L)OI’] emBapnpéva ME TOEIKEG ouoiec, N Bapéa
|J€TCI)\)\CI Kal I'IpOTI|J(]T(]I TNG UYEIOVOMIKNG TAPNC He My npoUnoBeon OTI NPOKAAE
|JIKpOTEpI’] punavon aoTO neplBa)\)\ov H anogaon Aoinov 6|ax5|p|0r]q TWV
anopplppava EMou yia napaycoyr] EVEPYEIAG I} UYEIOVOUIKN TaQr sF,apTaTal oxl povo
ano To €idog kal NoooaTd TNG TOEIKNC emBapuvor]q ME DIAPOPEC ouoieC alAa kal anod
TNV emnA&ov punavon nou npo&eveital katd Tnv emAeypévn diaxeipion. Ma 1o Adyo
autd TO €id0G, N TEXVOAOYIa Kal TA OUCTAMATA kaBapiogoU TwV €yKATAOTACEWV
kalong anoppipdaTwy EUAou npenel va pubpilovral, avaloya Me TNV TOEIKA
eMBapuvon Twv anoppINPATwy, £TOI WOTE N GUYKEVTPWON TWV NAPAYOHEVWY UMNO
HOPPN KOVNG HIKPOOWHATIOIWV Kal agpieyv pUNWV va PNV UNEPRAIVEI OUYKEKPIPEVEG
OPIAKEG TIPEG MOU £xoUV kabopioBei and OxeTIKEG npodiaypaéc. IdiaiTepn npocoxn
Kal KaTAANAQ PETPA avTIMET®WMIONG anaiTel n kauon anoppidpaTwy E0Aou Ta onoia
NEPIEXOUV OPYAVIKEG EVWOEIG XAWPIOU ONWG €ival n.x. N NevraxAwpo@aivoAn aAAd kai
EuhonAakwV EMIKAAUPPEVWY WE opiopéva €idn NAQOTIKWV QUAAwv n.x. PVC eneidn
KaTa Tnv kalon Touc ekAUovTal HEYAAEG MooOTNTEC aegpiwv pUNwV XAwpiou
(Tpnyopiou 2000).
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AvakUkAwon

Ta TeleuTaia Xpovia €xouv avanTuxBei €MITUXEIC TEXVIKEG avakTnong Tou EUAou
NaAaiV KATAOKEUWV ECWTEPIKOV XWPWV, CUMMEPIAAUBAVOPEVWY TwV €NinAwy, Ol
onoieg oTnv NA€IOVOTNTA TOoug e€ival dopnuévec anod EuhonAdkeg Tou TUMOU
popIonAdKag kal IvonAdkag (npo'l'('JVTa F,L'J)\ou ME Hop®n E&ulonAdkag Ta onoia
anoTtehouvTal anod T€|JCI)(I5ICI n iveg E0Aou avTioTolxa kal guykoAhouvTal HE eeppn
oupnieon xpnmponomovmg 6|a(popsq OUYKOMNTIKEG oumeq) Ol TEXVIKEG CIUTEQ
nspl)\apBavouv MNXaVIKO -XNMIKO - USPOBEPUIKO XEIPIOUO TWV NAAAIOV KATACKEUMV
He okonod TNV anoikodounon Twv OEOPWV PETAEU GUYKOAANTIKWV OUCI®V KAl F,U)\ou
£TOI WOTE Ta EuAoTepayidia N ol iveg Twv EulonAakwv eUkoAa va diaxwpioTouv ano
Ta aMa &va UANka onwg PETaMa, nAaoTika, yuaNi, k.a. (BA. Eikoveg 4 kai 5). Ta
EuloTepayidia 1 o1 ivec EUAOU Nou aAvakTWVTal UNopouUvV va XPNoIhonoinfouv g
NPWTEG UAEG OTNV Napaywyn VEWV (AVAKUKAWUEVWY) HOPIONAGK®V Kal IVOMAQKWV
avtioToixa (Boehme kai Michanickl 1998, Aukidng 2004, Lykidis kai Grigoriou 2004).

i

Eikéva 4:  Zuokeury UdpoBepUIKOU XEIPIOPOU MOU XPNOIPOMOIEITal yia TNV avakTnon
EuloTepayidinv and nahiég EuhonAdkes. A:Mivakag EAEyxou, B:AvTidpaoTrpac,
I:Movada napaywyng athou (Lykidis 2004).
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AvTtAia kevou

Tpogodoaoia oTov

EE T
= —

OpuUpHATIOTAG

Tagivéunon

Avakrnuéva

gulotepayidia

Eikova 5:  Por oTadiwv avaktnong ulotepaxidiwv anod naliég HoplonAdkes (Boehme Kal
Michanickl 1998).

Oupia, vepo,
auUWVia K.,

H avakUkAwon E&UAou To onoio €xel eunoOTIOTEl PE TOEIKEG ouadieg (udaTodiaAuTa
ahaTa, MooéAaio, XAWPIWKEVOI apwHATIKOI UOPOYOVAVOPAKEC), HE OKOMNO TNV au&non
TNG avOeKTIKOTNTAG Tou EUAou Evavti BioAoyikwv NPooBoAwv, €ival pia ouyxpovn
npOKANCN OTOV TOMEA TNG avakUKAWONG EUAou apoU peyalo HEPOC TwV EUAWOWV
anoppIYPATWV avikouv o€ auTn Tnv katnyopia (Falk kair McKeever 2004). H kauon
TETOIWV EI0IKWV anoppINUATwV gival exBpIKR Npog To nepIBAMov kai dev evoeikvuTal.
SUMQWVA ME MIa VEA TEXVIKA, Yl Tov kaBapiopd Tou EPNOTIONEVOU  EUAOU
xpnoigonoloUvtal  PUKNTEC oI  onoiol  napoucialouv  a&idloyn avroxn OTIC
XPNOIKOMNOIOUUEVEG TOEIKEG OUTIEG Kal PNOpoUV va MPOKAAECOUV TNV anolkodounon
auTtwv, kabioTwvtag To EUAO OTn OUVEXEID KATAANAO yia xpnolgonoinon ortnv
napaywyy OUVOETWV NPOIOVTWV ONWG Ol HOPIONAJKES, Ol IVONAJKEG Kal Ol
TOIMeVTOOavideg (Humar k.a. 2004).

Eniong, Ta TeheuTaia Xpovia €xouv avanTuxBei €NITUXEIG TEXVIKEG AvAKTNONG Tou
EUAou and kaTedagioelg naAaiwv kaToikiwv (Eikova 6) apol nponynBei SiaxwpIopog
Kal anopdkpuvan Twv EEVwV UNKWV (YUaAi, NAQoTIKO, HETAAAG).

Eikéva 6:  Alaxwpiopoc EUAIVWV JEA@V KATOIKIQV -MPO TNG KATEdAMIONC TOUC- HE OKOMo
Tnv enavaypnoiygonoinon (Auburn Machinery 2003).

7N



3. ZYMNEPAZMATA

H enavaxpnoiygonoinon kai Kupiwg N avakukAwon Twv d1aopwv anoppigPdTwv Tou
EUNoU 00nyei oTNV €€0IKOVOUNON MPWTWV UAWV EUAOU Kal OTNn Meiwon TnG £vraong
Kal €KTAoNG TWV UAOTOMIWV OTa Odorn. AuTO €xel WG AMNOTEAEOMA HEYAAUTEPEC
noooTNTEC AvBpakoc, ol Onoieg dIAPOPETIKA und agpio popen Ba Bpiokovrav oTnv
atydéopaipa kai Ba ouveTeElvav OTO (AIVOUEVO Tou Bepuoknmiou, va napapévouv
anobnkeupéveg ota daon. EmnAéov n CIVCIKUK)\(J)OI’] TWV 6|a(popwv anopplppava
E0Mou oupnspl)\apBavopsvwv Kal QuT@WV TOU )(CIpTIOU OUVEI'ICIYETGI |JIKpOT€pr]
KaTavalwon evepyslaq ava napayopevn povada npmowoq OnA. HIKpOTEPA NOCOCTA
€KAUONG AEPiV EVWOEWV TOU AvBpaka oTnv aTtyéoQaipa (Nukerk 1995, pnyopiou
1998). TéAog, n sanuxr]q enavaypnoiygonoinon Twv anopplppamv Eulou, Aoyw Tou
OXETIKA Meydhou Oykou nou kaTaAappavouv o oxéon ME GANNEG KaTNyopieg
anoppIMUATWY, MEIWVEI GNUAVTIKA TOV OYKO TWV ACTIKOV anoppIdUAaT®wV Mnou
ouvnBWC 0dnyouvTal OTIC XWHATEPEG 1 KAiyovTal aVEEEAEYKTA.
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