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IMPOAOTI'OX

H mapodoa epyacie ckmoviOnke ota whoicw wrogokig epyacieg o©to
Havemotiwo Matpdv. To neipduata nediov npayuaroromnkay og aypdKINUe oTo
xdpo 1ov Ilavemotnuiov Hatpdv, xor ot ynuikés avarlvoeg oro Epyaotipo
Pvocroloyiog Putdv tov Tunuoatog Biokoyiag.

B N0eho. vo evYopIoTo® TOV 10N yMT HoL K. XaAdyo I'edpyio, Avarinpotn
Kafnynm tov Tunuarog Ogpuoxnmaxdv kadhiepysrdv ko Avloxouiog tov TEI
Meooloyyiov Y10 TNV ELMOTOCHVT} TOL POV £BEIEE Ko TNV TYT) TOV PO EKOVE VO
Hov avabéoet T cuykekpuévn peAétn, kabdg kot yie ™ Bondewd Tov ot 6ha ta
o16d10 Srexnepainong avtrg. Eniong, tov k. Ayyehémovio Kdaoto, Enixovpo

gfyape Ko Tic YVAOOEIS 10V LoV TIPOCEPEPE KTd TV 85EMEN TG usAETNG.

Oa 10k exioTg va EVYOPLOTHC® TOVG CUVOIEAMPOVG OV GTIV EPEVVITIKN
opdda: v Oeodwpdxn Oe0ddpa Y10 TG ATELEINTES DPES TOD HOLPACTIKAUE OF
EPYACTNPIOKEG AVOADCELS KOL EMOTNHOVIKEG CULNTHGELS KO Yo TIG TOLOTUUES
KoL v covd&slib&f‘smpyﬂd Bactkn, 1o T peydAn tovg Bonbeio. otig epyocics
vraifpov, ot enclepyasio TOV OMOTEAECUATAV KUL OTTV TPOETOATIN TQV
detyudTov.

Téhog, éva peydro evyopiotd opeil® otnv owoyéveld pov, wov pe otipile

Tpoondosia.






1. EIZATQIrH

eVIKG PETA TNV EvepyEloKn Kpion Tou 1973, n Blopddla dpxioe va mailel 6A0 Kal
ONUAVTIKOTEPO POAO OTNV KOAUWN TWV TAYKOOUIWV EVEPYEIOKWY AVAYKWY. ZMUERA
Bewpeital 0TI gival pio omovdaia TNy evEPyeElag, N omoia €ival duvatd va GUUBAAEL
OTNV EVEPYEIOKN) EMAPKEIO HETA TNV €EAVTANON TWV QMOBEPATWY TOL 0pPYyol
TETPEAQIOL, TOU OPUKTOU AVBPOKA Kal TOU QUOIKOUL agpiov (http.//ape.chania.teicrete).

11 MNAPAIQIrH BIOMAZAZ AlO ENEPIEIAKEZ
KAAAIEPTEIEZ

Biopdda eival €éva gOVoA0 LAIKOV QUTIKAG 1 {WIKAG TPOEAEVCEWG KOl TIEPIEXEL
HECO TNG EVEPYELD, TIOU UTIOPEL VO AMOCTIOOTEL KO va XPrOIUOTIOINGET TOIKIAOTPOTIWG
OUMMETEXOVTAC OEVAOC OTOV TTOYKOOHI0 {WIKO KUKAO (users.att.sch.gr/xtsamis).

2ruUEPa LTAPXOLV O&IOAOYEC TOCOTNTEC OOIOBETWV YEWPYIKWV KOl O0CIKWY
UTIOTIPOTOVTWV TIOU, Padi PE T OIKIOKA AMOPPIUMATO KOl TNV KTNVOTPOPIKI KOTPId,
KOBWC KOl TIC EVEPYEIOKEG KAAAIEPYEIEC EMAPKOLY YIO va KOAUWOLV TO GUVOAO TwV
BEPUIKWV KOl EVEPYEIOKWVY HOG avayKwv, €av BERata rtav duvath n aglomnoinan touc
0€ OAEC TIC EVEPYEIOKEC AMOITHOEIC,

H av&non tn¢ Bepuokpaaciog Tou TAQVATI, TPOKEITAL v 00NyNoEl o€ a0ENon Twv
anod00EWV € KAAAIEPYEIEC OTIWG N OO0YIa, TO BapBaKl, TO cOPYo Kol TO TOPTOKAALQ.
H ab&non t¢ Bepuokpacio¢ Tou TAAVATN TOU OQEIAETONl OTO @AIVOUEVO TOU
Beppoknmiov, avapeveTal va TPOKAAETEl av&non Twv amodocewv and 1-9% yia 1o
oopyo. H av&non tng oLYKEVTPWAONG Tou d10&EIdiov Tou AvBpaKa OTNV aTUOCPaIPA,
EKTOC OO aL&nan Twv amodooewy, 0o PEIWCEL TIC ATWAEIEC VEPOU, AOYw €EATUIONG,
UE OTOTEAECUO Ol KOAAIEPYEIEC VO  €XOUV  MIKPOTEPEC QMAITACEIC (APAELDNG
(http://www.agrotypos.gr).

Ol evePYEIOKEC KOANIEPYEIEC €ival TAPAOOCIOKES KOAAIEPYEIEC IOV UTOPOLV va
xpnotgomoinfolv yio TNV Topoywyl LYpwv BIOKOUCIMWY amd @UTA Tou  dgv
KOAAIEPYOUVTAL, TIPOC TO TOPOV, EUTOPIKA OTIwG 0 Wioxaveoc, n ayplayKivapa Kal 1o
KOAGUL TIOU TO TEAIKO TPOIOV TOUC TIPOOPIZETal yio TNV TOPOYWYH EVEPYEIOG KOl
Blokouaipwv. O evepyeloKEC KAAMEPYEIEC XwpilovTal e dU0 KaTNYOpIieC Ol OTOIEC
eivat:

» Etoieq: oakxapoLxo i YAuko adpyo ( Sorghum bicolor L . Moench ), vwdeg
oopyo ( Sorghum bicolor L . Moench ), kevag ( Hibiscus cannabinus L .),
ehalokpauPn ( Brassica napus L .), Bpaooikr) n aiBioma ( Brassica carinata L .
Brau).

* MoAveTteic:

I . Mewpyikég : Ayplaykivapa ( Cynara cardunculus ), kaAdut (Arundo donax
L.), pioxavBocg ( Miscanthus x g iganteus), switchgrass ( Panicum virgatum )

I'1. Aaoikég : Evkaduntog ( Eucalyptus camaldulensis Dehnh. & E. globulus
Labill.), pevdakakio ( Robinia pseudoacacia ) (

MPo@avweg, Ol XWPEC EKEIVEC TTOU KOTAVOAWVOUY EVEPYELD, TIOU TIPOEPXETAIL QMO
Blopala, o€ GNUOVTIKEG avaAoyie, €ival ekeiveg, mou PBpiokoviol 0To OTASI0 NG
avamtuéng A.x. atnv AQpIKn 65% Tng evepyelag mpogpxeTal amod Blopdda, atnv Ivdia
10 50% Kat ot AoTIvIKr) APepIKn To 45%. Avtifeta, otnv EANGSO N EVEPYELD OUTH
xpnotuonoleital neplopiopéva ( http.//ape.chania.teicrete.).

Ztv EAGda n evépyela amd PBlopdda a@opd Kupiwg TV KAALYN BepUIKWV
aVaYK®V 0TOV OIKIOKO TouEa, atn Blognyavia EVAOU Kal OTIC YEWPYIKEG BIOUNXAVIEC.
ZNUAVTIKI TOoOTNTA PIOPAaC TIOU OVEPXETOL TIEPITOU O 2 EKATOPMUPIO TOVOUC


http://www.agrotypos.gr
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(Kupiw¢ 000K, YEWPYIKA UTOAEIYPOTO Kal UTOTPOIOVTO QUTWV, UTOAEipuaTa
Blounxaviwv EOAOL, UTOAEIMPOTO EKKOKKIGHOU, @AOIO¢ pullol, Gxupo, Ki GAAQ)
KOTavoAwveTal otnv EAGda yia mapaywyr) Bepudtntag (Ue amoTEAECUO TNV
€€olkovounaon TepImou 2,3 EKOTOMULPIWY TOVWV dlogeldiov tou avBpoka ((202)

a " ).

Eikova 1.1 To @uto yAuko gopyo (http.//ape.chania.teicrete)

ruepa, n xpron tng Plopadac, n onoia aMOTEAECE TO TTPWTO XPNOIKOTOIOVUEVO
amo Tov AvBpwo KalGIWo, KOADTITEL TEPITOU TO 4% Tn¢ GUVOAIKAG EVEPYELOC TIOU
KatavaAwvetal oTig HIMA Kat 10 45% Twv avavenaIuwy TiNywv vépyetac. Ol
avtioToixeg TIpEC TNG EE eivan 3% kat 68% (1998), evw autég Tng EANGdAC sival 3,3%
Kal 5%, avtiotorxa. Mia onuavTikr) iy Blopadag eival ta éacn. Ta €idn Blopdlac
yl0 EVEPYELD TIOL TIAPAYOVTal 0TO 6A00¢ Eival KauaOELAX, ELAAVOPAKEC, KABWC emianC
KOl UTIOAEIPUATO LAOTOMIWY Kl KOBAPIoH®Y d00WY TIOU Eival amapaitnTo va
AMOMAKEUVOVTAL VIO VO YN OMOTEAOUV KOUGIUN DAN OTIC TTUPKAYIEC. AAA €idn
Blopddag mov umopolv va Xpnatuomoinfouy yia mapaywyr| VEpyELac ival d1a@opa
LAIKA QUTIKNC TPOEAELONC -OTIWC YEWPYIKA LTIOAEIPpaTa (T.X. GXUPO) Kal
uTIOTIPOTOVTA (TL.X. TUPNVOELAO) KOl EVEPYEIOKEC KOAMIEPYEIEC- LAIKA {WIKNAG
TIPOEAEVLCNG -UTIOAEIUUATO AMO KTNVOTPOPIKEC PHOVAEC KOBWC Kal UTIOAEIMOTA
aALEi0G Kal TO LTTOTPOTOVTA OUTWY - ACTIKA OTOPPIUMATA Kot andBANTa Ko OAeC
QUTEC Ol HOPPEC Blopddac amoTEAOUV HIa GNUOVTIKI) AVOVEWGIUN TNy EVEPYELOC TIOV
TIOPAYETOI OE PEYAAEC TTOCOTNTEC KAl N EVEPYEIOKN TN OEIOTOINGN UTOPEL va XEL
TOAAOTIAG TIEPIBOANOVTIKA OQEAN | ).
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Ev&pvelokeg KaMiEpysiec

Eiwkova 1.2 Maykoopiot Mopor Biogvépyelag (users.att.sch.gr/xtsamis).

Q¢ Kavaolpa ToL XpnaolponolovvTal givat n a1bavoAn, n YebavoAn, To Blovinlei
Kal GAAa o0 XPnoIPoTOoIoUVTal EiTE JOVO TOUG €ite g€ peiypa pe Bevdivn. H
aiBavoAn, to mAéov d1aded0PEVO BIOKAUTIUO, TIAPAYETOL HE S100IKATIEC OVANOYEC JE
AUTEC TNE TTapaywYNRE mupag (COpwaon) and {oxapolXeC, ULAOUXEC Kal
KUTTOPIVOUXEG 0UGiEC TOL a@BovoLV, Kal e KOOTOC IOV aVAPEVETAL VO EEI0WBEI PE
eKeivo TNC Pevlivng oTIC Tpoaexeic dekaeTiec. Eival kabapotepo KaUGIUO amd Tnv
Bevlivn pe pelwpéveg eKmoUTEC d1o&1diou Tou avBpaka, d1o&eldiov Tou Beiov,
povoE&eldiov Tou AvOpaKa Kal TTNTIKWY LOPOYOVAVOPAKWY.

Kat otnv EAAMGS0 umdipxouv €peuvnTIKA Tpoypappota aélonoinong e Biopadag
pe v mopaywyn BroaibavoAng. Opyavavovtal 10IKEC KAANIEPYEIEC "EVEPYEIOKWV"
QUTWV OmMWC n ayplaykivdpa, {oxapolxo 0Opyo Kal apafdoito, ta omoia
xpnaotuomnolovvtal wg Blopada yia Ty AqPn an' aut ¢ BloatBavoinc. MdaAiota ot
amodOCEIC TNC KAAAIEPYEIOG Tou {axapolxou adpyou gival am’ TIC LYNAGTEPEG GTOV
QVETTUYUEVO KOopo. Me tnyv xprion Bropddac pumopolv Kai Bepuaivovtal Beppoknmia
KOl KTNVOTPOPIKEC MOVASEC, EnpaivovTal YEWPYIKA TPOTOVTA Kol NAEKTPOdOTOLVTAL
TIPOPBANMOTIKEC AYPOTOYEWPYIKEC TTEPIOXEC (users.att.sch.gr/xtsamLis).

ATIO TI{ VEEC KOAMEPYEIEG, €VAIAQEPOV Yla Tnv mapaywy ProobavoAng
TOPOLCIALEl TO YAUKO 0OPYO TIOU, e BAon IKavo OpIBUd TEIPAUATIKWY dEO0UEVWY,
pmopei va anodwaoel mepi Ta 600 Aitpa/otp. H mapaywy BloaiBavoAng amnd yAuKo
00pyo eu@avileTal Biwolun Kol EMKEPINC Kol Ye péyebog povadog yia mapaywyn 10
EKOT. AITPWV €TNGiWC oL amartei KaAAEpyela 10-12.000 OTp.(http:/AMww.atirotvir>0s).


http://www.atirotvir%3eos

1.1.1 TPONIOX AEIONIOIHXHY BIOMAZAX

H Buopdlo sivon arotéheopo g poToouVOETIKAG SpacTnpldTNToS TOV GUTIKGOV
opyaviopdv xepoaiag 1 pdpoPiag mpotrevorg.

To eutd petacynuatifovv v nAwakh evépysio pe o ogpd depyaciav Ot
‘Ocov 0@opl oTNV EVEPYELD. OLTH TPOEPYETal ad 10 0poTO QGACHO TNG MAWKTIG
oxtvoBoliag.

O Bepehdders avtidpaoelg mpayuatorolobviar oTovg YA®POTAGGTES, 01 0moiol
ewtoovvlieong mov avdyel to CO, og vOoTAVOPOKES.

O ovidpdosis autég ouvodeboviar amd €khven Oz pe mapdddnin ueioon e
nepleknikomTag T0v Kvttdpov o CO,. Katd v mopeic g ¢mrocvvOeong
otadio avtd, mpémel vo. cuVOTAPEOLY Kot GALOL TOPGYOVIES, OMMG TOL OVOpYOvVOL
otoygia, mOV amoppogodv o1 pileg omd 10 £3aQo¢ kefAG kol O KatdAAnAeg
Beppoxpaciokéc cuvonkes Yo kGbe idog PLTOD. ATd ™ oTiypt} Tov N Propala avt
EYEL OXNUOTIOTEL, HTOPODUE VO TN XPNOIHOTOLACOVUE TAEOV GOV TNYT EVEPYEWLG.

Ov uébodor g evepyewaxrg upetozpomng Trg Propalag eivor  Supopes.

Awucpivovror oe Bspuoxnuikés (Enpéc) M os Puoxnuiéc (vypéc). H emdoyn g
uebodov petorpomnnc mpoocdiopiletar and Tovg eEfg mapayovies, T oxéon C/N, v
TEPIEXOUEV VYPOCIL TOV VIOAEYUETOV Ka TNV Bpa TG CVAAOYTG.
O1 Beppoymuikéc depyacieg meplapfdvoov avtdpdoels, wov eEaptdviar axd
Beppokpooia, Y Swpopetucés ouvlfikes ofeidwomns. O diepyasies owtés
ypnopomorotvtol o To. €idn g Popalag pe oxton C/N<30 ko vypacic >50%
(http.//ape.chania.teicrete).

Ot teqvoroyieg mov ypnotpomolovvtol Yo Tnv a&lomoinomn tng Propdlag eivon:

1. H xadon. Eivor 1 mo avertoypevn kot Siadedouévn texvoroyia yia evepyswaxm
a&omoinon g Propdlas t6co otov EXAnviké ydpo 600 kar diebvac. H EE éyxsr
XPMHATOBOTAOEL OMUOVTIKG  aplBUo  TPOYPaPpdTOV OV £X0UV oxfon ue ™
Behnioromoinon tng Asitovpyiag AsPfitov kavong Popdlac f pe ™ Wikt kadon o
HEYOAEC NAEKTPOTRPAYDYIKES LOVADEG.

2. H mopéhven. Bpioketon axoun oe epevvnrikd eninedo. H Propdla Bspuaiveton
ko agpiov xovoipov (EviavOpaka, Proogpo ko oaépe YoOumMANG ko péomg
Beppoyovon Sovaune). To mpoidvia g wopdivang 6wg sivor o vYP kedoe (
aBavorn, Broveilel ki GAla ) propodv va avTikabloTody ev uépeL 70 TETPEAMIO 1) TN
PevCivn.

3. H aspromoinon. To otddwo avtd Pploketomn axdun oe epegovnmd eminedo.
lvetor  mapdyeyy  aspiov  youndnig e péong  Oeppoyévov  ddvapn.

4. H ovaspbpra ydvevon. Ta omoppippaze xor to Sdpopo Adpoato pe
Ko 810&8%16 touowepwca (C0O2) ) pmopei va ypnoyomondei 6mmg To Puowsd aépro
Yo Ty Oépuaven ko1 TV Tapoyoyn  MAeKTpkic  Evépyewc.

5. H alxooruciy {dpwon. O xopog tpdmog mopaywyns Proabavorn eivar n
mopay®yn ProaBavoing kai o Suympiopd Tng oxo 0. AOW6, GVGTATIKG, ue om()ctagﬁ:
Zoxxapodye xor apvAobxe Qutd pe Poymuikés pedodovg mapdyovy vypd Kadopa
(BroaBavorn,...).



pETETTEPOTOINON XWV €Aaiwv. EAalovxa @utd, {wikA Aimn, xpnolgomnoinuéva Addia
Kal  TPOIOVIO  o@oyiwv  JE  XNUIKEC  peBodoug  mapdyouv  Blovirlei
(http:/iwww.inxd. 1T).

H Biopada w¢ mnyn €VEPYEIOC GUYKPIVOUEVN HE TO OPUKTA KaUaIda EXEl Ta €ENC
TIAEOVEKTHUOTAL:

H Biopada eival avovewoiyo ULAIKO, €Vw TA OPUKTA &V OVAVEWVOVTOL Kal
e&avtAouvtal ouvexwe. H Blopada mopayeTal o€ OAEG TIC XWPEC TOU KOGUOU Kal gival
€UKOAO TIPOOITH), VW TO OPUKTA KOUGIUA TOPAYOVTOL HOVOV O€ AiyeC XWPEC Kal N
J1aBeCIPOTNTA TwV €EOPTATAL OTO OIEBVEIC TOAITIKEG, OTPATINTIKEC, KOl OIKOVOUIKEC
OUVBIKEC.

H mopaywyr Kai xpnoigomnoinon g Bropddag 6ev PoAUVEL TO TIEPIBOANOY e
TOEIKEC ouoieC oe avTiBeon Pe TV TapAywy KOl XPNOIUOTOINGN TWV OPUKTWV
Kauaipwv. Ta mpotovta kavong e Blopadog sival Bacikd vepd Kail d10EEidI0 Tou
AvBpoKa Kal dev TEPIEXOUV I TIEPIEXOLV EAAXIOTEC TTOOOTNTEC 0&EIditv TOL Beiov Kal
alwtov. Ta XNUIKA OUTA OTOVTIWVTOL 0 PEYAAEC TOCOTNTEC OTA OPUKTA KOUCIUA KOl
anmoteAOLV goPapolg Kol GUVEXEIG KIvBUVOUE yia Tnv Lyeia Tou avbpwmovu. Emiong, n
KOTEPYOOIO TV OPUKTWVY Kaudiywv (G10ALGT, agplomoinon K.A.TL.) Tapdyel amopAnta
TO OTIOIO PUTIOIVOLV Kal KOTOOTPEPOUY TN {wh 0TOULE XWPEOUC AmMOBOANC Twv. Mg Tnv
Kavon NG Plopdlag 1o EKMEUTOPEVO dIOEEIOI0 TOU AVOpOKa OTNV ATPOCEAIPO
enavompocAaufBavetal ano Tt véa Ploudla mou Ba mapayBei n omoia decpeLEl TOV
avBpoka Kol eAeLBEPWVEL TO 0&UYOVO, TOIOLTOTPOTWC Oev €XOUME a0ENON TNC
ToadTNTaC ToL O10&E1dioL TOL AvBpOKa OTNV ATUOCEAIP, TO OTOioV EVBVVETAL YIO TO
@aIVOUEVO TOU BepUOKNTIOL.

To GUYKPOTAUATO NAEKTPOUNXAVOAOYIKOU €EOMAICHOU Kaloewg Blopalog £xouv
TOAU HIKPO Xpovo amoofeonc amd 1 €éw¢ 3 xpovia CUVEMEIN TNG EEOIKOVOUNGONG
EVEPYEIOG O€ OvTiBeon HE TOV NAEKTPOUNXOVOAOYIKO EEOTAIOUO TWV OPUKTWV
KOUGiJwy Tou dev amooBEvovTal MOTE a@OU KATOVOAWVOUV Kal deV €E0IKOVOUOUV
EVEPYELD.

Ta pelovekTiuata ¢ Propddag EvavTi Twv OPUKTWV Kauaipwy gival ta e&nc:

To Bacikd pelovEKTNUAO TNC Plopdalag w¢ Kavolyo, eival 0TI €xel XaunAn
Beppavtikn aia Kotd povada BApoug Kal aKOUn UIKPOTEPN KATA HovAda OYKOU O€
OUYKPION ME TA OPUKTA Kalolua, n O€ TEPIEXOUEVN ULYPOCIO HEIWVEL QKON
TEPIOOOTEPO TN Ol0B€aIun BeppavTikn aia, 6Tav autr) umoAoyiletal pe BAon 1o Lypo
Bdpog TNG. To PEIOVEKTNUO auTo Teplopilel T xprion ¢ Bropddac yia evepyelakol
OKOTOUC GTOV TOTIO TaPAYWYNC TNE KOl CUVETIKG N EKUETAAAELCT) TNG TEplopileTal oe
TOTIKO ETTEDO.

Mopd T0 WIKPO XPpOvo amdoBeonc mou €xel pio povada Kaloew Bropddac, Exel
MEYOAUTEPO QPXIKO KOOTOC EYKATOOTAONG, O OVTiBEon ME Ml POVASO KOUOEWC
OPUKTWV KOUGigwv. AUTO €ival duvoTov Vo OVOCTEIAEL TV OmMOEACN TOUL XProTn
TPOCWPIVA yia TNV €mAoyn umép ¢ Plopdloag, PEXPIC O0Tou PeATiwbolv Ta
01KOVOUIKG TN¢ emixeipnong (PivMppopottlog, 2000-2006).


http://www.inxd._%ce%b9

1.1.2 Ol KYPIEX EPAPMOI'EZ ME KAYZIMO BIOMAZA

©¢épuavan Bepuoknmiwy : Ze MEPIOXEC TNC XWPOE OMOU UTAPXOULV UEYAAEC
noootnteC dlabeoiung Propdlac, xpnoidomoleitar n Plopdla cav KaOOIPMO O€
KATAAANAOULC AEBNTEC yia TN BEppavan BepuoknTiwv.

@épuavan KTIpiwv pe Kavan Blopdlac oe atodIKOOC/KEVIPIKOUG AEBNTEC : Z€
OPIOUEVEC TEPIOXEC TNC EAAGdOC XpnolgomolobvTal yio T 6épuavon  Knpiwv
OTOMIKOI/KEVTPIKOI AéBNTEC TUPNVOELAQUL.

Mapaywyn evepyelag o€ YEWPYIKEC Brounxavie¢ : Bilopdla yio mapaywyn
EVEPYEIOC XPNOIUOTOIEITOl OMO  YewpPYIKEC Plounxavie¢ otig omoie¢ n  Propdla
TIPOKUTITEL 0€ ONUOVTIKEC TOOOTNTEC OOV UTIOAEIUMA 1] LTIOTPOIOV TNC TOPAYWYIKIC
d1a0IKaOiag Kal €XOUV  OUENUEVEC OTONTHOEIC O BepudTnNTa. EKKOKKIOTAPIA,
TupnveAaloupyeia, Blopnxavieq puliov Kabwg Kot Blotexvieq Kovagpponoinong Kaive
TO  UTOAEIYMOTA  TOUC (UTOAEIYUATO  EKKOKKIOHOU, TUPNVOELAO, @AoIOoi  Kal
KOUKOUTO1a, OVTIOTOIXO) yia TNV KAALYN Twv BEPUIKWY TOUC avOyKwv /Kol PEPOG
TWV AVOYKWV TOUC € NAEKTPIKI) EVEPYEILQ.

Mapaywyn evépyelag o€ Brounxavie¢ E0Aov : Ta vmoAeipypoTa Blounxaviwv
enegepyaoiag E0Aov (mpiovidl, movdpa, EoKpidlo KAM) xPNOlPOTOoIoUVTaL Yyio TN
KAALYN Twv BEPUIKWOV avaykwv TN dlepyaciog Kabwe Kol yia tnv BEpuavan Ttwv
KTIPi0V.

TnAebepuavan : eival n mpoundela BEpuavang xwpwv Kabwg kat Beppol vepou
XProng o€ €va oUVOAO KTIpiwv, €vav OIKIoPO, €va XWPI0 N Pia TOAN, omo évav
KEVIPIKO OTabuo mapaywync Oepudtntoc. H Bepudtnta PETOQEPETAL E TIPO-
HOVWUEVO OIKTLO OYyWYWV amd T0 0TOBUO TPOC T BEPUAIVOEVA KTipIa .

Mapaywyry evépyelag o€ povadeg Proloyikold KabBaplopol Kol Xwpoug
Yyetovouikn¢ Ta@ng Amoppiupdtwy (XYTA): To Blooépio mou mapayeTol ano v
avoePOPIa XWVELaT TWV LYPWV AmMOBANTWY 0€ POVASEC BloAoyIKoL KaBaplopov, Kal
TwV OmopPIMUATWY o XYTA Koiyetal o€ pnXoveg €0WTEPIKAG Kalang ylo v
TOPOYWYr NAEKTPIKNC €vepyelng. TMapdAAnAa umopei va a&lomoleital n BepuIk)
EVEPYEID TWV KOUOGOEPIWY KOl TOU WPUKTIKOU UECOU TV HUNXOVWV Yyia Vo KOAU@OoUv
avaykeg TIC dlepyaaiac n/kat GANeC ovdykeg Bépuavonc (my B€puavan KTipiwv)
(www .cres.iir/kape/energeia-politis).

1.2 H KAAAIEPTEIA TOY T'AYKOY 20OPI'OY

121 IXTOPIKH ANAAPOMH

To YAUKO aOpyo 1} S10QOPETIKA oakyapolxo aopyo Sorghum bicolor (L) Moench
QAVIKEL 0TNV OIKOYEVELD TwV aypoaTwdwv (Gramineae) Kai gival éva €TACI0 QUTO e
C4 petofoMopd. Autd TO QUTIKO €id0¢ KOTAyETal amd TNV KEVIPIKY AQPIKN
(Dalianis, 1996), OpWC €ivol KOAG TPOCOPHOCHEVO OTIC NUITPOTIIKEG KOl EUKPOTEC
neploxéc (NikoAdou ka, 2000).

J0upwva pe Toug Mann et al. (1983) kot Doggert (1988) o mpdyovog Twv
KOAAIEPYOUHEVWY TOTWV 0OpYyoL gival To ayplo S. bicolor ssp. arundinaceum To omoio


http://www.cres.iir/kape/energeia-politis

eEnpepddbnke otnv Aepucdvikn frepo. H peyakdtepn mouadopopoia evionileton o
B.A. Appuc] ka1 wwitepa omg meproxgs g Adioniac-Zovddv, oe ueydho gopog
owoAroyikdv ovvinkdv. Katd tov Doggett (1965,1988) n N.A Awwonia eivon o

10p® oto 5000 7. (Kapapdvog,1999).
1.2.2 EIAH TOY XOPI'OY KAI OI XPHXEIX TOY

To keAepyodpeva £id1, vo TV KON emotnuoviky) ovopocia Sorghum bicolor

(L) Moench, x0TatdGO0VTOL GE TEGOEPIS KATNYOPIEG:
¢ Koaprodoriké sopyo : mov xerlhepysitat yio Topaymyh Kapmod.

e Xopyo capmOpomolriag : Yy TNV KOTAOKELY] Cop@Opwv amd T HOKPLEG
dohaddogls g Tadeviiog Tov.

e  Yiépyo Tov Tovddav : g 6avodoTikd QuTo, (kadhg kar vRpidia caxyapovyov
e6pYoL KOl T0V GOpYOL TOV Zovddv, VIO TNV KOWT OVOROGTD KUTTOpVODY.
cOpYR).

o Yokyapovyo 6épyo : mov koihepysiton wvpieng €€’ otiog TV YALKGOV
oTEAEXDY TOV VIO TV TopaY@YN opomod (Nikohdov k.0, 2000).

1.2.3 MOP®OAOTI'TKA XAPAKTHPIXTIKA TQY ZOPI"OY

To 1dpro piiikd cvoTNUe. TOV GOPYOL ivarl TAoVGLO0 KA1 BuoGAVASES, amoTedsitan
amd moAAég kon Aemtés piles. Ot piles Sieiodvouv og Babog amd 1m £ag kot 2,70m o
ondvieg TEPTTOCELS EVD oprioviing aridvovtor and S0cm £mg ko Im.

To o1eléyn Tov amotehovvior and kOuBovs km pecoyovania amd 7 £ag 20 1 ko
TEPIGCOTEPO, LECOYOVATIA KOt 16GP10R0VS KOpfoug.

To peooyovdnia, mAMV TOV TEALVLTAIOVL PO TNV KOPLPT) TOV PUTOD, PEPOLY Eva.
AVAGKL K0Tl LEGOYOVATLO, OE EVUALAE didtaln. X kabe kOpuPo ko mopd ) Paon Tov
OVAOKLOD TOV VREPKEINEVOL pecoyovation vmipyst £vag Bondnmikés opBududs.

O1r opBoApoi oTovg kopPovg Tov Ppickoviar Koved otV emEavew TOV E6GPOVG
divouv yéveon oe adédpro. To adéhpope apyiler 6tav to @ud amokticovv 10 £mg
15cm. dyoc.

To dyog Tav putdv xvpaiveton petald sopiratov opiey and S0cm g 5,5m.

Amd xdOs kopPo tov cTEAEyoug expieTon Eva @OALO. O apBpdc tav PHAA®Y
nowiker og Sudpopeg moucihiss, Kopavouevog o 7 gag 20, Bpioketon d¢ o8 dueon
oxéomn mpog 10 pikog g Practikiic weprddov. Kabe @dAho amotsheiton amd Tov
xohed o omoiog mepIBdlAer To vmepkeipevo Tov kOpPov pecoyovaTio kol amd To
éhoopa. Pépel pxpos 080VTEC TEPIPEPEWKDG Kot 1) dved emipavein givon Agia. To
¢OMho xokdmreton omd pie kmpddn ovoie m omola cvviehel om psiwon TV
ATOAELDV DOATOG.

H w&ovio sivon @ofn ko amotedel mpogktacn 10 otsAéyovs. To pikog g
Kopoiverar amd 20 éog 70cm avaloya pe Tov TOTO Ko TV mowkiAhic. Mmopet va gival
site 6puag avantitemc gite va KAUmTETAL TPOS T0. KAT®. Mu koAl avortuyuévn
tobravlio propei va mapdyst 3000 £og 4000 koikovs. To opfua Twv KoKk sivan
c@o1pwd 1 woewés. To xpdpa Tovg 0PeileTal 08 YPOOTIEG TOV REPIKOPTIOV, TOV
nepBMipartog 1) Kot apgotépav (Aakudvn, 1999).



1.2.4 MPOXAPMOXTIKOTHTA TOY XOPI'OY

To adpyo sivor gutd Beppdeiro, pe ghdyotn Beppokpacio avamtvéng 15°C kor
apotn 27-32 °C gvdh potocuviite: Eviove axdpa kot ot feppokpagcia 35 °C . Tlap’
Oho avtd, Beppoxpocies vynAotepes and 38 °C katd v avinomn perdvouv dpactikd
™mv mapoy@yn AGy@ atelodg emxovioong. Amutei xeatd péce dpo dudpksie
koAepyntikig meprodov 130-160np. H kedliépysia Tov givor Wuritepa onpovtiky o€
TEPIOYES OmMOv M VynAn Osppokpacie xur N Enpacio sivonr amayopsvTikés e TV
KoAMépyeia Tov apafiéoitov.

H peyédn avroxi Tov gopyon oty Enpacio opeileton o8 wOAOYS mapdyovees :
(0) 210 oAV avemTuypévo pilikd TOv CUCTNUA GE GYECT) PE TO DIEPYELD THNPA.. (B)
To otopota 1heivovv o Tpés Tov VIATUOD SVVEUIKOD TOV POAADV APVITIKOTEPES
oo G @UTA, YEYOVOG OOV EMTPENEL GTO GUTA VA GOTOGUVOETODV aKOun Kot GTav
10 vepd eivon moAd mepropicpévo. (6) To oopumTikd duvapkd Tov KVTTAPIKOD YOOV
givar TOAD apVNTIKO KoL EMTPENEL ATOPPOPNEN VEPOD Kot OF MEPWIdOVS EVIovNg
sdapumg Enpaciog. Exiong dabéter pnyoavicpods Hei®ong Tov OGUOTIKOD SVVaKon
ag TEPLOSOVG TTOV T0 VEPD sivan TEPOPITHEVO.

Extdg amd v avroy tov otnv Enpacic, 70 GOPYO OVIEXEL KAl TNV TEPIGOELN
vePO¥ mEP1oc0TEPO 0d Tov apafBdairo (Dogget, H. & Jowett D., 1966).

Ocov apopd 10 £dagog dev Exer Wwitepeg amartioels. Amodidel e€icov kahd oe
apyihddes, TRAMON, appddn, opyovikd, x.4. edaen. Evdoxiuel og peyddo gopog pH
(5,5-8,5). Axépa 10 oopyo givon £va omd 10 GXETIKAOG avlektikd oty alatdTnTo
outd. (Kapapdvoc,1999).

1.2.5 TA XTAAIA AYEHXIHYE TOY XOPI'OY

H e&éhén xar m avartoén mg xolépysiag Tov Kapmodotikod Gopyov
TepYpapeTol pe déxa otdd (0-9), avdhoye p' avTd WOL XPNGOTOWTVVTIHL TNV
KoaAMEPYELD TOV KOAQUTTOKIO0 Kat TV GAoV aypact®ddv. Tlpdkerton yio pua yeviki
TaEWOUNON 0V TO XPOVIKG £0pog TeV cTadiny mg exnpedletor and v Touchia Tov
KaAlepyeiton, v mepoyn, T Opertiky] xotdotaon Tov £34Qovg, TN Swdicwun
vypaoio, kafds ko1 and Tig diipopss 7pooPolic Tov gutol (Vanderlip, 1993, Jones,
1983).

Xt 0 (Emergence). [Ipdxerton 10 10 o160 g avadvons. H avadoon 1o
od6pyo ovpPaiver 3-10 pépeg perd T @ovtevon, drav To TP®OTO EUAAO eppavileTon
a6 v Geppoxpocio Tov gddpovg, TV kordcTaon vypaociog, To Pabog g dTevorg,
ko1 70 60€vog T oropov. Katd m didpkein me avaduong, n wapox tmv Opertikdv
oVGLhV Y0 TV avEnon egaptétor amoKAEIOTIKE 0O TO 6TOPO. APOCEPES KoL VYPEG
ouvOfiKes Katd T didpreln UTHG TGS TENPIOS0V pIOPOHV Ve EVVONGOLV acBEvelsg Kal
vo. PAdyovv coPapd o QoTd.

Zra610 1 (Collar of 3™ leaf visible). Ta gutd 106pyovion 6 avTd 10 GTESI0 dTav
enpavietal 1o Tpito @UAA0, guviifag 10 uépeg petd myv avédvon. O puBuodg ovénong
TOV PUTOV G* AVTO To 0Tdd10 e€aPTATOL GE PEYAAo Pabud and ™ Bspuokpacia.

Zradio 2 (Collar of 5™ leaf visible). ' 0vt6 10 6TG510 £X0VUE TNV ERPEVION KoL
10V TEPTTOV POANOV, TTEPimov Tpelg efdopadeg petd v avadvon. To plikd cdoTnua
TV QUTAV  ovartdooeTol WOAD ypryope ko ou pileg mov mopdyoviar GTOVG
XaunAGTEPOUS KOUBoVG pmopet va @Bficovy 1o xaunAdtepo @UAAS amd To @uTd. Me



70 2° oT6d10 TO GUTG EWOEpYOVIAL oIV TEPI0do ™G YpTiyopnS abénong, <<grand
period of growth>> xav kat' enéktaon omv avEnuévn zpdcAnym Opemticdv
ovoToTKGV (oxfipo 1.2.1). And ovtd t0 oTddo gmiong apxiler N oVGCMPELON THG
Enpig ovoiag pe éva otadepd moGooTd HEXPL THV OPOTNTA, EPOCOV Ol GUVONKES
avénong sivan wavoromTucES.

Zradw 3 (Growing point differentiation). Ta gputd s16épyovTor 610 61410 CVTO
30 pépeg mepimov perd v avadvon. Amd 1o 3° otddw  opxiler M ypiyopn
dwpopomoinon tov evTOv. ATO T PAactuc] @don (Topoywy EOAA®Y), To GUTO

Opernikdv oroyeiav. O xpévog amd m ghrevon péxpr 1o 3° orddo sivon yevikd 1o
éva tpiTo T0V YPOVOL 0T TNV PVTEVOT PEXPL TN PUGIOAOYIKT] OPPSTNTO. TOV EYOVUE
Kot 10 péYioTo Enpo Papoc.

Xtadw 4 (Final leaf visible in whorl). 1o otadw0 avtd (40 pépeg perd v
avadvon) Exer sppoviotel ko1 1o Tedsvtaio gOAAo Tov Putod. Exovps avinpévn
amoppoeno”n P®Tos K TpdoAnyn Bpertikdv. To 80 % Tng @uAlikig empdvelag Exst
avorToydsi.

Zradw 5 (Boot). X100 otadw avtd (50 pépeg perd v avadvon) n eLAKN
empdvewn Exgr ohoxdnpmdel kar apxile n ovarTvln Tov oThY.

Xradwo 6 (half-bloom). Metd and 60 pépeg to od ot Bpickovror oto 6Tdd10
mg GvBnomg, £xovv apyios! T0 SXNHATIONO TOV GIOPOV Kal £XOVV GMOKTNOEL TO PIGO
wepinov Tov olwkod Tovg Enpd PBapos. O Bractdg £xel amokTicel 10 péyioto Papog
T0V. X710 014010 00T T8 PUTA £xovv TpoochaPer 60 % P, 70 % N xm 80 % K. O

PhGEopog dnradny, TtpociapuPdverar pe mo apyodc puduovg oe oyéon pe 1o dloto
Opentikdv oToLEiOV.

Ztadwo 7 (Soft dough). ApyiCer To YEWOUL TOV SMOPOV (110N £XEL CVOCWPEVTEL TO
50 % tov oAko¥ Bapovg Tov GHAPOV) KoL Hie UETOKIVIION CUKYAP®Y KUl TPDTEIVAHV
az6 Ta @OAAe kat 10 BAaGTO oG Tov avanTVoodueve omope. O Bhaotds apyiler va
¥6vel Papog Kat TEPTOVY o, YAUNAGTEPS. POAAG..

Lradw 8 (Hard dough). H mpdohnyn tav Bpentikdv oxedov otapatd o avtd
10 oTad10. O KoéKKOG €YEL amokTioel 70 75 % mepimov Tov Enpod Papovg Tov kol 70
rolouro QUTO Exgl TO EAGOTO BApog TOV.

Xtadw 9 (Physiological maturity). Eivon to tehevtaio 61dd10 g xadliépysog
(95-100 pépeg petd v avédvom), émov ovvieheitan 1 wpipovon km N péyoT
ovocmpevon Enprg ovolag. H ouowohoyik @pipaven dwmotdveror oamd 10
GYNHATIONS HadpNG KNAidag oTnv dkpn Tov Kapmov.
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ZxAua 1.2.5.1: (o) Ta mooootd av&nong Tou ENPol BApoug TwWV EMIPEPOUE TUNHATWY TWV QUTWY Kal
(B) Ta mocootd ab&nong Kai TPOcANYNE Twy BPEMTIKWY KATA TN S1dpKelda iwv oTadiwv avantuéng tou
gopyou. 'Onou K = koAo, N = alwto, P = gwogopog, =.0. = &npd oucia. To &npo Bdpog Kal n
MPOCANYN ek@pdaldovtoal w¢ % Tou OAIKOU, €TI0l WOTE OTNV Wpigovon v’ amoktroouy to 100 %
(Tpomomnoinuévo and Vanderlip, 1993).

ZUyKpivovTag TIC KOPTUAEG TPOCANYNG TWV TPIWV KOPIWV BPETTIKWV OTOIXEIWV e
TNV KaumOAn av&nong e Enpnc ovaiac (ZxAua 1.2.1) mapatnpolUE OG0 aLENUEVOC
gival 0 puBudg MPOCANYNG TwV BPEMTIKWV KOTA TO TPWTO OTASIO aLENONC Twv
QuTwv. Eivar onuavtikd Aoimov vo €€a0@QOAIOTEL N EMAPKEIO TwV TAPATAVL
BPEMTIKWVY 0Ta £E1 TPWTA OTADIAL.

1.3 O ®Q>POPOZ (P) KAI H OPEWH TON
KAAAIEPTOYMENQN ®YTQN

MoAAG @uTA, eival yvwoTo, 0TI XpelddovTtal TOUAAXIoTov 16 Bacika atolxeia yia
va avamtuxBolv, av Kal Tepioaotepa and 90 aTolxeia umopovy va amoppo@nboly amo
T0 utd. Ta 16 PBaoika otoixeia sivar avBpakag (C), vdpoyovo (H), o&uyovo (O),
dlwto (N), kAo (K), ewogopoc (P), Beio (S), aoBeéatio (Ca), payvroio (Mg),
gidnpoc (Fe), PBopio (B), payyavio (Mn), xoAkog (Cu), Wwevddpyvpoc (Zn),
poAuBdaivio (Mo) kat xAwplo (CL). AKOpO LTAPXOULV ETITAEOV OPKETA OTOIXEIO IOV
XPNotyomnololvTal and PEPIKA @uTA onw¢ : Co, Ni, Si, Na, V (Raymond W. Miller,
1990).

O avBpakag Kol To 0EUYOVO GUYKPOTOUY TO PEYOAUTEPO UEPOC TOL ENPOL BAPOUG
TOU QUTIKOU OWUOTOC PTAVOVTAC TO 45% TO KaBéva. To LOPOYOVO avEPXETal o 6%.
Katd ouvémela ta tpio Bocika oTolxeia, o avBpokag, To 0Euydvo Kol T0 LOPOYOVO
CUUTIANPWVOULY TEPICCOTEPO aMd 95% TOU GUVOAIKOU BAapouC. ACQPOAWE TO YEYOVO(
autd dev TPETEL VO POC EKTTANOCEL, A@OL auTA Ta Tpia oTolxeia gival Ta Bocikotepa
yla TNV 01KOdOUNGN TWV 0PYAVIKWY EVOTEWV.

To enopevo ae agbovia atoixeio eival 1o AlwTto Pe T0ooaTo 1,5%.

AMaQ  OTOIXEi0, TOL PTOPOUV VO EKQPPOCTOUV WE TNV €vvold TOCOCTINING
avoAoyiac w¢ mpog o Enpo Bapog, sival 1o K (=1% ), to Ca (=0,5% ),0 P ka1 10 Mg
(=0,2% 710 KaBéva ) Kat TéAo¢ T0 S (=0,1% ) (ZTtuAlavog . KapatayAng, 1999).



Zroyyzia Zopfora Hog_(;)mé ovo | Mopois npéchnyms
ovTté %

AvOpakag C 41,2 CO; (xvpimg and ta @OAia)

O&vybvo 0) 46,3 CO, (xvpimg and ta ¢OAra)  HO,
0,

Y3poy6vo H 5.4 HOH, (an6 1o vepd) H'

Alwto N 3,3 NH,"NO,

Acféotio Ca 2,1 Ca™

Kdho K 0,80 K*

Mayviicio Mg 0,42 Mg™

DHoopog P 0,30 H,PO,, HPO,~

@sio” S 0,085 SO~

XA bpo Cl 0,011 Cr

Zidnpog Fe 0,0066 Fe™' Fe’*

Bép1o B 0,0045 H;BO;

Mayyévio Mn 0,0036 Mn**

Weudipyvpog Zo 0,0009 7™

Xohkog =~ Ci 0,0007 Cu™

MoAvBSaivio Mo 0,000005 MoO,~

KoBé\tio Co Co™"

NikéAdio Ni NiZ¥

IMupito Si Si(OH),

Nézpto Na Na®

Bavadio Vv VO5

Hivakag 1.3.1: Ta Opentika otoyyeia TOV QUTAOY, TA YNIKE TOVG GUROLA, TO TEPLEYOREVH TOVG |
oTe QUTA Ko 0t Sraficipes pop@is Tovg Yia Ta gutd (Miller & Donahue

A6 10 obvoro TV otoyciov avtdv, av sEmpécovpe To Tpi AphTA, TO
vmdhowmo givor Swdvpéve oTo VEPS TOL £8GPOVE VIO ™ NOoPYT TOV ahdTeV TOVG.
Meydheg oxetikd moodmreg ypsualovron to @utd amd o otoyeia N, K, Ca, P, Mg,
xou S ko o8 kpdtepeg Fe. Ola ta otowgeia, mov mpoavapépbnkay C, O, H, N, S, P,
K, Ca, xon Mg pe e€aipeon tov Fe &govv yapaktpiodei g pakpootoyeio, emxedn
xperalovtan og PeYaho SXETIKG 00K

Al €& otoygia o Cu, 0 Zn, o Mn, 10 Mo, 10 Cl ko t0 B ypewdlovian og
Hucpdtepes ouYkevipdosls, Ta otoyysio avta givor arapaitnte 6T0 YUTO oF ivn YV
avto ko ovopdlovrar pucpootorgia 1 yyvootoyeia. O Fe Bpioketon ota opra petold
paxpootoysinv km pxpootoyEeiov (Xtohavos . Kapataying, 1999).

AT Tov aépa Ko 70 vepo, To PUTA TPocAapPavouvy 10 V3POYEVOo, TO 0EVYOVO Kt
Tov GvBpaxa . Ta vrolowre and to paxpootorsia Tpochepfdvovror amd o £dapog
¥ to mdopoto (Raymond W. Miller, 1990).

1.3.1 0 POAOX TOY 9QEXPOPOY XTO ®YTIKO IXTO

Amotedel ovoTaTIKO TV EVDoE®V VYNANG evépyewg ( ATP, ADP, AMP ) 6mwg
KoL TOV VOUKAEQVIKGV 0EEQV, PUTIKGV 0EEMV, OUVEVCOUAV KAl TV QOCPOMMOIDV.
Tailer onuoavtikd péAo otnv Katafolr] TOV avarapay@yik@v opydvov, ermpedls
mv odEnon mg pitag ko emToydvVEL TV EWOTNTE ToL POTe0. Eivan onpavtikh 1
TOPOVGIQ TOV GTO TPATA oTAdW avarTvEng 10V PLTOL. Evdoels Tov pacpopov 610
xorrapo Spovv ko cav puButotés ov PH. To Mg dpa cav popéog tov. Zupuetéyst
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ovvndiopévn 1 TPoVGio Tov o€ VIUTaVOpaKeS , TP and Tov peTafoopd Tovg Yo
v gvepyomomBotv, pocpopvirdvoviar. I'evikd givar évovog ki onpaviikds o
POAOG TOV GTOV EVEPYEWKS PETOPOMGHO TOV QLTIKOD KVTTAPOL. Meydleg TOGHTNTEG
P0oPOPoY 0. OIOTOUEVTOOV  GTOVG VEOAVORTVOOUEVOLG Kapmovg Kot Wing ota

OMEPPOTO. TOVG EVA TOAD pukpdTepes Ba €ivar o1 WOGOTITEG TOV POGPAPOV GTOVG
dpyovg kapmods (Pavng Toamxotvng, 1997).

1.3.2 IPOXAHYH KAI XYXXOQOPEYXH TOY ®@QXOOPOY

O pdopopog anotelret o 0,15-1,00 % g Enpdg ovciag TV PuTOV, TOV HECOV
£0POVG TG TEPLEKTIKOTNTOG TOV Kopoavouevng and 0,20-0,40 % tng Enprig ovaiag tav
TpocPdteg wpypacdiviov @OAAwv. Ocov agopd oto kpicwyo &dpog, ovTd
petafarleTon avloya pe o £idog Tov TOY Kot TIg CVVBIKES KGTE 0md TIG OMOiES
QVOTTOCCETOL.

T'evikd, T QUTE uropody va Tpochapfivovy Tov 9HGEopo amd edapikd duihvpo
OKOUN Kol YOUNANG TEPEKTIKOTNTOS O POGEOPO. Q6TOCO, 1 MEPIEKTIKOTTA TMV
KUTTAPMV TOV PUTOD KL TOV om0l TOL EVADNATOS OE POCPOPO &ivol TOALATAGCIL
™G avrtictoymg Tov edapucod dwdvpatog (100-1000 popés peyardvrepn). To yeyovog
avtd defyver OTL M TPOCANYN TOV QOOPOPOV TG T QUTE YiveETOL pE TPOTO
«evepynTikdé», OMA. oe katedBovon  mov stvan avtiBetn wpog TV Pabpida
CLYKEVIPQOTIC TOV OTPSPOD.

H woavotnta g evepyntikiig ApOcGANYNG 100 oopdpov, Iupépel ard putd o
@UTO KoL AKOUN and TowMia og ToKIALD.

Etvar 8¢ m wavétnta ovt évo OpOKTNPIOTIKO YVOPIOUO TOL QUTOV, OV
ehéyyetar KANPOVOKG. Ao mpaktiki mhevpd, £xel Wwitepn onuecic o8 oxfon pe
™V Tepayeyt dudikacia, dedopévov oT propei va  petapepsi n kavoTTe avTi
YOUNAG emineda ed0pucoD dbéciuov POGEHpOv.

O phapopog yeviKd eivar £vKivTog PECE OTO QUTO Kal UMOPEL VO KIVEITAL TPOG
k00g xatevBuvom. Méca 6to VTO GVUVOEETAL IE SIAPOPEG OPYOVIKEG EVDGEIS OTTMG TN
TPOQWTPOPIKOD deouod (pyrophosphate bond). O deopds avtdg &xer Wwitepn
evepyewaxn onpacio. Kot todto didm mepucheisr peydha mood evépyews, 1 omoia
ehevfepdvetar koth Tv vdpéAvom ko ivar o pe 30KI-Mol”. H evépyswr avm
NeTapEPETON 00 S1aPopa. peTaoAucdg Evepyd onueia ToL PUTOD Kl KOTAVOADVETOL
Tov QuTov. Exiong o pdcpopog covoéeton ko pe to piovoukisikd oo (ribonucleic
acid RNA), pe 1o dsofvpiBovovicheixo o&d (DNA) ko1 pe v gutivi. O1 evioeis
RNA xow DNA omotehody yonidiopo Tov putod ard émov AapPdvovear ot YeEvETIKEG
mAnpopopice.

H tpogonevia T00 GOGOEOPOV GTO. QLTA OVOCTEAAEL TNV avamTvEn TOUG Kol
wiitepa Tav PAACTHV Kar TV PILAV Kol a0aAGg emdpd duousvac oTic amodooEls
TOV KaAMepyELdV.

ASyo g EDKIVIGING TOL POTPOPOV KOL TG EVYEPOVG UETAPOPAS TOV G0 T,
noAondtepa oTo. vedTEPO VAN KOTA TIC TEPLOGOVG EALEIYNG TOV, TO COUTTOUATA TNG
TPOPoOTEVias enpavitoviar oTa TEAMOTEPS. GOALL..
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1.3.3 0 2QIPOPOX (P) QX AOMIKO ETOIXEIO

O pdcpopog amoppopatal o€ PuotoAoyikd PH vrd v popen HoPO4 won gtte, o)
TOPAUEVEL @G AVOPYAVOS doQopas, N B) otepeonoteiton uéo® piog VEPOLLAIKTC
pilac (C-O-P) oc anhdc pwcpopikdc sotépag (w.y, sugar phosphate), 1} ) cvovdéeton
He GAov &va QAOOPOPO, HE TOV VYMANG EVEPYEWG TPOPOGPOPIKS deouo, P-P (.y
ATP).

O pududg svalraydv Tov QACEOPOY HETAED avOpYOvOD, EOTEPOROIMUEVOD Kal
OTOV TLPOPMCPOPIKO Oecond efvon peydlog, .y O aAVOPYOVOS GACPOPOS OV
mpochauBdvetor and T piCa og Afya Asmtd petaoymuatiletor of opyavikd Sgopo,
oAAG peth amelevBepdvetor A G AVOPYOVOg PAGPOpos oTa EuADMEN ayysia.

"Evag GhAhog Thmog eaopopikod dopal mov xapaxmpifetar yie v ueydin Tov
otafepotnra eivon M kardotaon Tov dieotépa (C-P-C). Etor o pdopopog yivetal
Té@upa 110 TH oOVOEST S100opav nopiav o8 o ohvETa HoPI 1| ROKPOHOPLD.

O o¢dhogopog sivar cvototkd TV pokpopopiov vovkieikdv oféwv Tov
omoTeAlV TG dopikés povades e o DNA kot RNA (0 edhopopog axnuatile
Yé@upa uetach povadmv ribonucleoside g to oxnUATIORS paKpOpOPIGY).

o._
(RIBOSE-O-P-O-RIBE)SE. n)

)
NBASE O NBASE

O o¢dopopog emiong oynupotiler yépupo pe popoen dieotépa ko déver To
paopopolridie. Tav peufpavay.

[rx VVVVV-0-C2

o | O~ HEH
VVVYY-0-CH l | ]
}IZC-O—P-O-(f-Flj-N+(CH3)3
|
0O HH

Aewti]

Av Kot 1) TOCOTITE TOV PAOCPOPOV GTO KOTTApA givar [ukpn, 1 ToPOVGia TOV pe
™V HOPP QOOQPOPIKOD EO0TEPA KOL TLPOPOOPOPIKOD OECUOD ATOTEAOVV TO
gvepysokd olommue Tov kpTEdpon. O mEPIEGOTEPOL PAOPOPWKOL E0TEPES sivol
gvdidueca tov petofoionod g Procvvleong M amoddunonc. O petafoopdg
EVEPYEWG TAV KDTWp@V ovvdéstar Guece pe o mhovowo evépyelag ofeidio
paopopov. ILy. n evépyewa mov amorteitar Yo Tnv ProcdvOeon 1 o Tnv amoppoenon
0VIQV TPOCPEPETOL ATO Eva TAQUGI0 OF eVEPYEWL evdineco ( M| GUVEVCDUO ), IOV
givon kupiog to A.T.P.

o oo
(ﬁDENOS]NE-RIBOSE-O-II;-O-III’—O-II;-OH )
O O
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H evépyewn anelevBepdvetan pe Tnv yAvk6Aoom, Tnv avamvor] 1) T eetochvison.
Mg mv vipdivon avtod tov deopod anchevbepdvovran 30kj avd mole ATP. H
gvépyewn pmopei vo peto@eplei pe ™ Qwo@opiki] ouddo, oe pie avtidpoon
Pwoeopincng, o8 o GAAT ynuum ovoia pe petdrtoon tov ATP oe ADP. To 85-
95% tov avipyavoL PAGEAPOL ATOONKEDETAL GTO YLUOTOTO.
evlopatucég avtdpdoeic-khewdid, m.y. odEnon g onelevdépmong POoEOPOL 0o TO
XPUOTOTO OTO KVTOMACNUE OUVOEETHL PE TNV WPIHaVOT) OTNV TOUATO (TOPGTEG Mg
EMeyn 0noEopov kubvoTepodv otV ®pipavon).

Mo, oygTucd pikpr] SUYKEVIPOST TOV AVOPYAVOL POCHOPOD HEUDVEL CTIHOVTIKG,
10 pOUS GHveoNG TOL APBAOD GTOVG YAWPOTALCTES: O) adpavoToLdVTUG TO EVEDUO
ADP-clucose pyrophosphorylase ov yA@ponhiom, B) enedn pobpiler m peragopd
TV TPoidvtov potocvvieons and tig pepPpaveg Tov YAwpomAdoTn Kot y) exedn
gvepyomotei m déopgvon tov CO2. Ilapduoro mpdPinua om obvbeon apdiov pmope
vo. vmdpfer ko OTOVG OQUVAOTAGOTEG GTO. oMueio amodniKeEvoNG, OM®G GTOVG

CLTNPOV).

Ze pepuch avtepo GuTA Ko ToAAG KaTOTEPQ, 1) TEPIEKTIKOTNTO GTO KDTTAPO TOD
avopyavov @acpopov pvbuiletor pe TO OYNUATIONO TOAVPAOCEOPITOV, OMA.
Ypoppuikd mohvpgpn pg deopovs skigov mhovoiovg, 6rwg Tov ATP, mov amotedody
emouévag amobkr evépyelag.

‘Evo. uépog 100 avopyavov @@OCOOPOV EVOMUATAVETNL GTOUG OMVAOKOKKOUG,
Wiaitepo otV TTdTO Kot TOAD Adyo 0T0. GLTnpd.

2T0Vg OTOPOVS O TEPOCOTENOS PDGPONOS givar VO T uopen phytate ko n
TEPLEKTIKOTNTA TOL aDEAVEL 060 TPOYWPEL N MPipAvoT).

H amoutodpevn mocomnre ¢aceopov yw dpiom avarrobn kopaivetor and 0,3
éng 0,5 % Enpod Pdapovg xatd T PAootkny avamrvén (Tedpywog N.
Mavponavvémovioy, 1994).

1.3.4 TPO®OIIENIA ®Q¥XOOPOY

Amovoio  kémowv otoyygiov Exet ®g amotéheopa va  ekdMAGVOVTOL
ASPAKTNPIOTIKES  GVOUAMES OV 00ENON TV QUTOV (TPOPOTEViES), Evd T
TEPLOGOTEPES POPEG dev oAorAnpdvVovV Tov KDKLO w1 Tovg Kavovikd (Ztoiavic .
Kopatayhg, 1999).

H é\dewyn owogdpov £xel to €N amoteAéopota:

EmPpadvvon omyv avamrudn. Bioketi ypopomiopd Aéye g emrdyoveng
oxnuoticpod avloxvavdv. Mepikd @utd amoktobv Evo oKoVPOTEPO TPAGIVO PO
o’ OTL TO KAVOVIKS, 10T 1 peimon oTig SoTAoel; Tav opydvav givon peyakdtepn
an’ 6 otn dnuovpyia yroporthootdv. H arnddoon dpuwg avd povada yA@po@OAANg
givar puepdrepn. Hapovordletar pgrouévn vopavhiks aywywomta mge pitoc.

Enedf] 0 0dcpopog emdpd OTNV 100pPOTO. TOD QUTOXPOHATOS, 1 EAAeyM
POCPOPOV oXETILETUL UE TOV UESOUEVO apBud Tav avBiov omy TaievOio ku mv
emPpaduvon g Swpopomoinong tov opborudv (I'edpyiogc N. Mavpoyiovvémoviov,
1994).

Tao copmTtOMaTa TG TPOPOTEVINS ToL POoEOpoL eppaviovior kut’ apyfv oTo
TOAOTEPO POAAY AOYD TNG OXETIKE DYNATC KIVIITIKGTNTOG TOL PGPSR0V GTO PUTO.
Elewyn oocedpov mapatnpeitar cuvifog 4tav M TEPIEKTIKOTNTO TOL POCPOPOV
ot gV givan <0,20 & g Enpdig ovaiac. Mepikés popéc propel va mapatnpendodv
CUUTTOUOTO TPOPOREVIOS POOPOPOD ot TEPWOdOVG Xounidv Bepuokpacibv oe
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kaAMépysieg eopwvég  (kohapmoi, Propmy. topdra). Ta ovupmtdpate avtd
gbapavilovtor  Otav  Pedlnwbei m  Beppokpacic. (LX.  Kovkovhdaxnc-A.H.

IMomadoémoviog, 2003).

Mmopsi va mpokoAéasl VavIoRO 010 @UTE, gv@ ot 1070l sivar TodD poiaxol ko1
vdapeig mapovodlovv pikpn avioyn oe opiopéveg acBéveies. Kaxdg aepiopds oto
£d0pog suvoet mv EMhelym tov oroygiov (Pévng Toamkovvng, 1997).

1.3.5 IEPIXYXEIA @QYXDOPOY

Eivon dvvatév va odnymoer oe adwivtonoinon tov Fe, Zn, Mn wpoxoAdvrog
gro1 guviifag Tpogomneviss autdv Tav otoyeinv (Pavrg Teamkodvng, 1997).

1.4 H AYNAMIKH TOY ®QX®0OPOY XTO EAA®QOX

O ohogopos Ppioketn oe wkpn] ovykévipoon (0,12%) ot Abécearpa.
Amovtdtor 0G avopyavog ot sVRoELS amaTityg, VIpoSvamatinig, EOoEoPKd
apyidhio, eBopoanatitng, obvanatitng, fpovcitng, fapiokitne KAR. Kol @G OpyavIKOg
oo voukAsikd oféa, 10 pecpolimidia ko1 Ty woottodn (Iadvvng Ogpiog, 1996).

1.4.1 AAMAHAEIIAPAZELX TOY ®QEPOPOY

O oAAnAemdpaoels Tov @OGPOPOL givor BeTIKEG 1) GCUVEPYIOTIKES LE OPIOUEVHL
oToLElR Kol OVIRYQVIOTIKES 1 apvITIkEG pe GAda. .Y, O POGPOPOS CUVEPYEL UE TO
aLarro drav ovT6 TpocTifsTaL VRO TV appeviek popei (NHs'). Kot totre S1om 1o
(NH4") vitpomoio0peve oto £6000g ehsufspdver 16vie H' pe ovvénsio va o&womoist
10 mepParhov kon vo avéhvel v SwBecuéTNTA TOV SVGOVAAVTOV POPEDOV TOV
POOPOPOL.

Av ko dev @aiveton vo vdpyel GTEV] OXEO PETAED TOV QVGLOAOYIKOV POA®DV
a0 QU Tov K ko P ko1 av ko1 Ta 00 avtd oroyyeio mpochapPivoviu o peydhes
TOGOTITEG amO T0 PUTA, N oAAnAemidpaon KxP sxdnidveran otig kadlépysieg 6tav
£6Gon pe POCPOPO KoL KA , 1 emidpacn ¢ oAiniemidpaocng PxK sivor pukpr.
Zopoeve pe to anoteAéopata tov Loue (1978) n emidpaon e elAnhenidpaong PxK
av&aver ue v adEnon Tev eni pEPoug Kupidv EMIPACEDV TOV VIEOYT GTOLXEIOV Kot
HE TNV OVERAPKELR TOV EBAPOVS (S TPOG TAL AVATEP® OPETTIKE -

Avénuévn mopovoio tov Ca o610 €dapodivpa cvviedei otnv avénon g
HETOPOPAG TOV PAOTPOPOL OTIC ITOXOVIPIOKES penPpaves.

O obopopog oyetiletor Oetikd pe o Mg Sdm 10 otoyeio avtd Spo wg
gvepyomomTic T@V &vibumv g Kwdong ko ket oxolovdio gvepyomowel Tig
avtidpaosig ekeiveg mov SwAopfdvovion 6Tn RETAPOPE TOV POCPOPOV.

O edoeopog oyeTiletar aviayOVIoTIKA pe Sutpopa otoryeio dmag ue To AL ko Fe.
Ocov agopd 10 AL, oympatiler p’ avtd adidivies evaoers (@oopopikd apyilo) ong
™G mo WAV £veong, 1 onoia givar dvcddivtn. Me mapdpolo tpdmo 0 PHOoPoPog
dsopever kon Tov Fe, dnh pe oxnuoniopd aduirvms Evaons eaceopuod Guinpoy,
EMIPAOVTAG OPVNTIKE STV TPOCANYT| TOV a0 TA GUTA.

H adnderidpaon wov P pe 1o Zn (PxZn) éxer pelemOsi oxeticd Aemtopspdc
dedopévov ém pmopei va. emdpaoet Svopevds TNV TPGGANYM ToL Zn Ko va £XEL TIG
avVAAOYES EMTTAOGEL OTNV avantuén tev koAlhepyewbv. Iowitepo évrovo eivar o
amOTEAECHO. avTNG G aAAnAernidpaong otig kalMEpyeies Tov sivon svaicnreg omv
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éMewym tov Zn (xaAopmékl, pnhd, aypadd dxn.). H aviayoviotk ot oxion
MoALVOEL pe peydreg moocoTTeg Zn, OMQOG T, O Propnyavikes neptoxsg 7oV yiveTon
xPMon avtod Tov ororgsion. H spapuoyr vynidv d6ceav P kot acfeatiov, amotelsi
éva. amoteleopaTikd tpémo Behtioong Tov edaodv avtdv (I1.X. Kovkovldkns- AH.
Honadomovrog, 2003).

1.4.2 ANOPTANOITIOIHXH ®QXPOPOY

H avopyavomoinon tov opyovikod @woedpov pehetidnke oe oyfon pe ThV
avaroyia C:N:P o710 £dagpog. H dpiomn avaroyia C/N/P sivor 100/10/1. Av n oxéon
C/P = 200/1 | pcpdrepm, T6te YiveTor avopyavomoinset Tov Opyovikod Pmceopov.
Téhog av n oxgon C/P = 300/1 t6te 0 9hoPopog adpavonocitar (Iodvvng Oepids,
1996).

1.4.3 MAPATONTEZ IIOY ETHPEAZOYN TH YT KPATHZH
PQLPOPOY (P) £TO EAA®OZ

1.0pvkta Apyidov. O eOdCEOPOg cuYKpOTEiTUL TEPIGGOTEPO GTA OPVKTH TNG
opyidov tov Tomov 1/1, og odykpion ue owtd Tov THIOVL 2/1. ESGeN MoV mepréyouv
TOAD koohwitn, €xovv vynAfR Bpoyxdmtmon kot vynAn Oepuokpacio dsopevovv
TEPLGTOTEPO PDTPOPO. |

2.Xpovog emapic QOcQopov pe To £dagoc. Voo peyaidtepog givar o ypdévog
emaghic, 1000 peyaAdTep gival 1 SECHEVOT) TOV PACPGPOL.

3.PH. Méyiom dwbeoyotnra pocedpov mapammpeiton og pH 5,5-7. To pH tov

100 ¢ -
% 1 mpo; HPOS

LOVLK)
wopen

TpH
Ewova 1.4.3.1 H oxéon pstosd tov pH 700 £3apovg kan g 10VIKiig HopeTic 9acpipov.

10 6Ewva €8G0M 0 POSEoPog KataxpnuvileTon petd arnd avtidpacn pe Fe ko Al
Ve o ahkaucd. peti and avtidpaon pe Ca ko Mg.

4.0pyavua oveia. H Topovcia g opyavikig ovoiag avéaver t Swbsoyodtnta
Pacpopoy, vt mapdyetar CO, ko HCO3 mov xatePaler to pH. O avépyavog
POCPOPOG €ivol TEPIGGOTEPOG A TOV opyavikd oto £dagoc. Emiong o opyavikdc
POOPOPOG Eivon TEPIGCOTEPOG CTO EMPOVEINKO OTp@OUL TOV £6GPOVE. O PHOPOPOS
70V £daQuod dwAidpatog Bpioketor o 1GopPOTin pe TNV OPYUVIKH OVGIa COUPOVE
HE TO S1iypapupe.
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Opyuvucy Edapiré Agopevon ot 141
ovoieP | < Suihvpn P|<> [Tounhoxe pe Fe, Al

_ Zpmioxe peCa,Mg
(Ioévvng Oepiog, 1996).

1.4.4 AIAGEZIMOTHTA TOY ®QEQOPOY (P) ZTO EAA®OZ

IToALG £6apn 6° 6Ao ToVv KOoUO Exovv EAAEWYT] POCEOPOV. AKOUT KOl GTA TLO
YOViua, 1 OVYKEVIPOOT) PAOGPOPOD TV £daPIKoD dwddpatog omoving eivon >10uM.
H pwpi] Swivtdémre ¢oopdépov eivor vmedbovn emiong Yo TG  yopniég
GUYKEVIPAGCEL, POOPOPOL 010 £dapikd duidvpa , dev efnysl Spmg mv mavreh)
EMewym Swbecipdmrog ota apythdmon edaer.

Pavig o pdopopog deopsdetar péon oTo KPLOTUAMKS TAEYHE TOV OPUKTOV
™G apyidov (micas). Ilepimov 98-99 % tov POGESpOV GTa CPYA®IN 60PN umopei
vo deopgbetar 000 10XVPE GOOTE Vo pm pmopesi va ekpuhiotel pe Ghoto, 7 va
ypnowonomBei and ta gutd. ‘Eva peydho pépog tov edapikod ¢ooEOPOv umopst vo
Bpioketon o8 opyavikh poper. AVt To Tufpue sivan ag eni 1o ThEioToV adidivTo Ko
0 Phopopog dev givar ddéopog Yo Ta. eoTd. ‘ETol tor £da@tkd StodvpoTte. TOmKG
nEPIEXOLY 2uM gvad Ta QT TEMEXOVV 5-20uM Q@oRGPo. ‘Eva peydlo pépog avtrg
mg ovénong mapamnpeiton péoa oty pia. H ovykévipoon @oo@dépov otov
xotTopkd YuHo eivar 20-100 @opéc ueyaddtepn an’ 6t oo sdapucd Siiivpa. M
oo™ POOPOPOV umopel va. eElevBepwOei oTo £da@id SidAvpa and Ta KOAALOEOT
00 £36povg (Iadvvng Bepidg, 1996).

1.4.5 O KYKAOX TOY ®QEDPOPOY

O whidhog T00 POOPOPOL givor TAPOROOG HE KOKAOLG GAA®V avopyoveV
Bperticdv, 10Tl T0 QOOQPOPO VEAPYEL OF £3GEN KUl OPUKIA, GE OPYVIGHOUS
dwPimong ko 610 vePS. Av Kl 0 PAOCPOPOG SwavERETOL EVPEMS OTN QVOM Oev
Bpwlcsrm uévog ’COD oc OTOLEWDON uop(pn 0O crmxst(oﬁng POOPOPOC g_ivm

QROROPIKS qko.tg, 10 MUY HOPQT GTIIV O7oick KGOE GTOHO PRCHOPOY z.tssmﬁ.é.cw.m@
om(’) réccsepa droua oZ;.Uy(’)vou (0). O op90(p0)cs(popuc6g, TO ankoﬁctspo (pcoc(popuc()

H2PO4 ~ o¢ 6Ewveg O'l)vemcsc_, q (og HPO4 2 oe ocahkéc covOnKeg .

» Removal by Crops —

Crop Residue
and Manure

¥ Return Phosphate
; to Soil

P g e _Runoff to ‘Water Body
Phosphate >
Added in Fertllizer Mptake of
Phosphate
Inorganic :’—'—-"’/
Available

Phosphate <&— Fixed Phosphate

Mineralization of
Organic Phosphate

Ewova 1.4.5.1.0 xdxhog 100 ¢aceopov.
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Ta pocpopiké arxoppoedvtor ar’ o PUTE 0O TO £60POC, TOL YPTICULOTOLOVVTOL
omd 0 (Mo ToV KOTAVOADVOLY O QUTE, K EMGTPEROVV GT0 £5000GC TaV OPYaVIKE
vroleippoto wov amoocvvtifevton oo £80pog (oyipa 1.4.5.1). ‘Eva peydio pépog
00 QROPOPIKOY GAATOC OV YPNOWOTOLEITOL amd TOVS Opyoviopols dwfimong
EVOOUATAVETOL OTIG opyavikés evioets. ‘Otav or gutikoi 10T0i emoTpépovial 6To
o@oPopikd drag 7 Oo evoopoatmbel péca oe tePLocOTEPO oTAOEPE OPYOVIKG VAIKE
ko1 B yivelr pgpog Tov opyovikod oToieiov Tov eddpove. H amshevdépwon Tov
avopyovoy QOGEOPIKOL GA0Tog Omd Ta OpYOVIKA QGOoPopKd dlata koAsivon
avopYavoToingn Kol TPOKGAEitar om0 TOLG WHKPOOPYVIOUODS 7oL SWoTolv TG
opyovikég evoels. H dpactnpiotnta 1ewv pikpoopyovioudv ernpedletor iaitepa
omd T gdapoloyuch Bspuoxpasio ke TV £00poAoYIKT vYpacia. H dwdikacia sivar
vonyopdtepn Otav  to yhpore eivor Oepud ko vypd GAAG  kon  KOAG
amooTpayyldueve. To pwopopkd dhac umopei evdsyopévag va yobei péom mg
gdagoroyikiig dbPpwons. IloAdéc evaoels poopopikod GAatog dev eivar apketd

pvoiké ovomuoto (Lowell Busman et al, 2002).
1.4.6 OI ATIIQAEIEY TOY ®QX®OPOY AIIO TO EAA®OX

H aropdxpovon tov pocpoépov omd o £60¢pog umopel va yiver pe 3 dodkacieg :

1. Ydatoduhvtos @HOOOPOG AMOUAKPUVOUEVOG EMPAVEINKE OO TO £50.p0G UE
TNV EMPAVELIKT} 0TTOPPOT] TOV VEPOL TOV BPoyoTTOOE®V Ko Ne TNV Sdfpmon
T0v 8ddgpove. H d1ifpaon umopel va omoteréoel oNUavIKY 0uTio anAeidv
Pecedpov, e€optdtar amd TV £VIaon TOV BpoxorT®oE®v, TV KAion Tov
dyeiprom.

2. Y3a10810AnT0G 9HOPOPOS TapAcuPOUEVOS UE T0 KabodiKo pedpa ToL $30:T0G
TV BpoyonTtO®cE®V, T0 0010 KIVOUUEVO 51t HEGOV TOV £8G.HOVG KATAARYEL OF
paKio f) TOTAWE, XOPIc Ve PTAGEL 6T0V KipLo VIEddpio vdpoedPo opilovia.

3. YdorodwAvtdég @oopopoc mOL amOpoKpOVETOL pe  £KTAVOT,  SnAoST

O andAgieg QOGEOPOL 0md T Ye®pyio uropodv va givar pa STUOVTIKY TNy Yuo
TOV EUTAOVTIGHO TAV Mpvev ko Tav motapdv (Gyles Randall et al,2002).

1.4.7 AHOOHXAYPIEMOX TOY ®QE®OPOY (P)

O phopopog mov cvykevipdvETOL OTO YPpRoTéma sEvmnpetel amodncavpioTicd
pdro. ‘Evag evahhoxticds Tpémog amofikevors @oopopov sivol 1 ooveon oo
KxotTapa arobnoavpiotik®v Podywv evicewv. ‘ETot ta moADQ®GQOpIKE omavidval
noleacpopikd Bpébnke o stvon gvpémg dabéoo mTPoidv amﬂncauptcuov oTo.
avATENQ QUTA, £XOVV GUOG MIKPOTEPT oHUascia ard To PUTIKG 08D.

To gvtikd oEd amaptiler 0 70% TOV OAKOD PWOPOPOV TOV CREPUATHOV KoL
QVTIKO 0&D e petapépetar £xTéC TV Plactavoviav orepudtov aAld Dﬁpéiﬁéfat pe
70 £vCopo Qutdon. Ymapyst eddytotn Qudon ot oteyvo onépuae. H gpodvion g
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QUTAONG OVOOTEAAETOL 00 TOUG OvaoTOAElg Tng ovvleong mpwteivig (Imdavvng
Bep1dg, 1996).

1.4.8 O EAAQIKOX ®QX®OPOX (P) KA H EKXYAIZH TOY

O pdogopog oynpotiler dSucdidhvteg evioelg pe drodevn kan TP1obeviy KaTovVTa
oo £dagoc. E€atting antod 1 mocdmto pooedpov oto edapikd duilvpa eivar wokd
wikp. To @utd amoppoPoldv EMOCEoPo amd TO 0PSO SrdAvU KAl Y10 KEVOVIKY
avénon 1o edaeikd SidAvpa TpéneL Vo avaveRHVETAL TOAEG POPES KaBNuepVE KaTd
v wiepiodo ovEnong. O TEPLOPIoTIKOG TOPEYOVTOG GTHY ATOPPOPTOT POOPOPOL G0
0 PUT6 givor 1 avavémom 1o SAduaTtog Kovid oTig pites Tov YuTOD pe Sikxvon. O
TOPAEYOVTEG TOL AQUPAVOUV UEPOC GTNV OVOVEDOT) TOV €60PLKOV dlaAvpaTog efvan To
7060 PWGPOPOY 7oL dwrAvtoroteital, 0 PaBuog Tng SrwdvTdTnTeg TOV KUt M TEXdTNTA
ddyoong amd ™V EMEAVEW. TOV KOALOEW®V TNG apyiAov TTPog TNV EMPAVELN TV
plLdv. ATO 1OV MO WAV TOPGYOVTEG M TOXOTNTO. MG drhyvong dev peTphifnke
k006A0v. ‘Etot, axdpo kot pe Ty kahdtepn ekyOAon Yo ¢Oceopo, 1 CLCYETICT TAOV
GLYKEVIPDOEDV POTROPOY 7OV ATOKTNENKAV UE TNV ATOPPOPNOT POCPOPOD ATl T
QVLTA ka1l TIC amoddoels, sival anapaittn, 1o vo. KoTaoTel TO TE0T TOV £d60PUKOV
POOPOPOV XPNOINO, OE peYaro ebpog sdupdv (Imavvng Oepi6g, 1996).

1.4.9 MOP®EX EAA®IKQOY 0QEDPOPOY

O odopopog wropm vo, anoppo<pn981 nodnTikd pe duiypon kol pe evspy'r]'mcn
omoppé(pncn O pdopopog amovidTal o 3 vikée popeéc fitor HoPOy, HPO, xm
PO ovéhoya pe 10 pH. Ze yempykd sdagn vaspioybouv ot popesc HoPO, Ko
HPO4~.

Ao 0 peoeopucd avidvia 1 awoppoenon tav HoPO4™ givar mo ypiiyopn og T
pH o6mov 10 95 % Tov q)a)c(popoo Bpioxeran ot p.op(pﬁ H>PO4". Kabdg 10 pH avéavet
Kal 1 wOCOTITA TOV HPO4 avéavetol, 1 amoppoPnon psw)vewl To OH" eivon
avaoToréac TN amoppdenong tooo tov HoPOs 600 xaw tov HPO4>. H mapovoio 2
WVIKOV HopedV Ogv givar vredbovn Yo 10 Sipaowd oyfjue TOV KoOuTOA@V
omoppO(pnm]g TOV PAOCEOPOV oL amokTovvian pe pH = 6, émov 1 avoroyie HoPO4
/HPO4 1000t pe 15.

Baxtnpwki poérvvon teov piidv covijog avtaver mnv amoppdenon. Iapdyovreg
OV POPODV va EXNpedoovy Ty armoppdenon etvar ot g8

1L.H mapoveia kanévrov. Oco peyoddtepo to 666vog 100 KOTIOVTOS GTO
duihvpa, T0G0 peyoditepn gival N amoppOPTIoN PRCEGPOL.

2.Ydarua] xarawdéviyon (stress). Meubver mnv anoppdenoct ¢oc@iépov.

3.H cvykévrpaon. Yyni1 cuykévipoon @oceopov ovEEvel v arnoppoenon.
To dxpo g pilag kor n zmepoy o’ 6mov oynpotiCovior ov mAsvpkég pileg
ATOPPOPOYV PAOCPOPO TEPOCOTENO Ue EVEPYNTIKY amoppéenen. Ot ynpeidtepss
pilec amoppoolv peyalvtepn avaroyio pe to pedpa tng dwmvonc. To mheiotov Tov
PRACPOPOL IOV EIGEPYETN OIS PILES amoppoPdTar ol Ta PLikd Tptxidia
(Iodvvng Oeproc, 1996).

O edopopog Ppicketar oto £dapog of opyavik ket avépyavn popen. O
opyaw.lc()g (pd)o(popog givan aepwcé'cspog om() 70 ;,uc(') 0V o?»ucm’) (pcoctp(’)pou o'co

@OOQopuoD ookt (inositol hexahosphate).
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OH

OH- —0OH

1
OH— -0~ l|= —OH Ewdva 1.4.9.1 Zovtaktikdg TOmoG 100 p@opoplkod wositov (GVTIKo
OH 0£0) (Touout, 1996)
OH

Tnv avopyavn Hop@t) TOL POCPSPOV GTO £60POG ATOTELODV KVPIME 0pVKTE OTT™G
0 amaritng (CaX23Ca(PO4)2, dmov X=CLF,0H,CO3).

e acPeotovya £6GON 0 POGPOPOS PpickeTon VEO popPr] POcEopkod Ca Kat
0pYOVIKOD GAOGOOPOD Ko GTAL G&vaL VIO HOPPT POCPOPLKOH G131)POV Kot apythiov.
Anhad1y, oto 6Ewva e6aen o Fe, 1o Al xor to Mn Swdvovrtor sbkola kot avTidpodv pe
0 oogopikd oavidvoe (PO+” 7 7) ko oympotiCouv Paowd 1 evudatopéva
oacpopikd. ITapadsiypata 1€T010v EV@oenV givan :

O Zrepyitng: Fe(OH)*HPO4*3H0 xn o Bepwsimg: Al(OH),*HoPO4*3H,0
7ov Katokpnuvifovror og aduiivta Bacikd dAato tov owipov 1 apythiov pe to
0HGPOPO Ka1 KpLoToAAdVOVTL.

e vymié pH (pH>8,4) n mapovoia dpBovov Na' avEaver miht Tig Swvréc
nopeés @mcedpov. Edaen pe t6co vymid pH yopoaktnpifoviar og ahkaiopéva kot
givar mpofinuaTtikd.

XopaknpioTikd TV avopyaveov OCEOPIKGOV TOL €6GPOVG Eival a(p’ €VOG pev 1
UEYAAT] OLOOWADTOTNTA TOV PAOCPOPIKAV CAATOV TOL £3GQOVLC, AP’ E£TEPOL 1)
1030POTUTN OEGUEVOT] TOV 0Td TO. OPLKTA TIG apYilov (dca deopedovrar). o 10 Adyo
avtd M G’D’YKSV’EpCOO‘T] w)v QOCPOPIKAV GTA EdAPIKE SroAdpato givon TOAD YounAL,
™G TaENG 10 £mg 10 mol/l ko o€ PTG £5GPN aKOpN HIKPOTEP.

H poppn 10v emkpotéotepmv avopyaveav @aceopikdv oldtav oto £30pog
givar ouvdptnon tov pH xa g meprextucoTntag Tov £3dpovg ot Ca ko CaCOs. Ov
EMKPOTECTEPES LOPPES OE QVBETEPA KA acPeoTo-avBakukd edaen sivar :

¢ ovdpofuaratitng Ca(OH),*3Cas(POs)

e 10 okxtocBéonio Cas2(POs)e*S H20

o 10 TpwcPéotio Caz(POy),

Zg O&va £ddon amavtodv eriong T e@oeopwod apyilo (AIPO4+2H0) ko1 o
POOPOPLKOC 0'i6npog (F ePO4*2H20)
aptho K01 aKoAOLOOBY KTl ompa 0 vSpoF,uanaumg, T0 <pmc(popuco omacBeo'cw
ko 70 Tplacféonio. Or Suoduidvteg popeés Bpickovior os wWoOPOmio pe TG MO
SoAvTéG popPEg Kupimg Tov Pmoopucod dwcPeotiov (CaHPOy).

H oxgtikii suykévipmon tov dudutod eaceopikod dcBeotiov stvan guviptnon
70V pH, Tov péaov xat g cvykévipaons CaCOs xu CO; (Torrord, 1996).

1.4.10 O POAQOX TON MIKPOBIAKON ITAHOYXMON

O pikpoopyavicpoi Tov €8apovg eivar 1 Kipua YT} TOL OpyoVIKOD £dapkod P.
Katd v amocdvieon tav opyavikdv vmoreypdtav o pucpofukds minbuopog
(l‘l)E_,('lVSl pe anoré?\zcua oy oucwqtonoincn Tov Sweémum) P. Ortav 1a 8w9éo1pa
uew)vatal o1 n 81a0m0'r|m1-'-rigw1'comapucng 'covg v)\:r]g oSnyet ot ana?\suﬂspmm]
avopyavov P (Avahoyidng, 2000).
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Apxeth onpavtikdg givar o poAog Tav poxkdppriev ot Bpéyn 1oV Qutdv pe P.
Q¢ Mvkopprca xopoxmmpileton 11 oTEV OXECN UETOLD TV VOOV EVOG PoKMTR Kou
Tov pdv evog avdtepov eutov. Eivar pe copfuotich oyéon pe apoPaio dpehog
KoL 710 T0vg §vo opyovigpols. X goon o1 pileg Tav neplocdTEPRV GUTRY Yivovral
poxdppiles, dniadn aAraler n poppolroyia tovg ywpic va eppoavifovrar maboloyikd
ovpntdpote. Or pukdppies amoppoodv 3 pe 5 Qopéc TEPLOGOTEPL OpemTiKd,
OoVOTOTIKG 076 Tig un pukopprlués pilec, apob ot pileg Tov TV pe ™ Pordeia TV
@utd avopyove ovototikd (P, N k.a.) kon TOAOTAOKES OPYOVIKEG EVOOELS TTOL
cuvdéte o Blog km Todpver an” o eUTH vdaTavBpakes. H cuppioon avth emrpéns
ot QUTA VO OVIOYOVIGTOUV OMOTEAECUOTIKOTEPO TOVG NIKPOOPYUVIGHODS TOV
pmopovv va pocidfovv P xon amwd opyavicég mnyés (uticd kot voviheikd oEa) evd
70 QUTd dev pwopov (Schachtman et al., 1998). Doiveron va vrdpyer opowdTnTa GTOV
Tpémo Spdong tav pokdppov pe 1o popuw Baktip Tov Yyoyavldy, uévo mwov Ta
Tpdye gupuivovv ue ToMD peyakitepo apud 1@y (Avaioyidng, 2000).

H avénon tev pokoppiliov emnpedletor and Tig emkpatovoesg cvvbnkes. 'Etot
mosseae, G. Gerdemanni, ko G. Macrocarpus) wpotyotv pH 7-8. Ze vdpomovik
kaAdigpyeln 06pyo, kabdg avsavétav to pH and 4 og 7 Swmotdinke adénon omv
anmoiknomn tov pilodv pe pokdppiles Glomus etunicatum ko G. Intraradices (Medeiros

ovykevip®oels dSwivtod P 1 NO; (Beproc, 1996).

A76 popeohoyikil &moym o1 HUKOPPICES dakpivoviol O TPE; KuPinG TOTouG pe
Baon ™ oxéon tov pokniakdv veOV pe Ta KoTTopa TG pilag, oTig extopvkoppilss,
EvOOPVKOPILES KAl EKTEVOOUUKOPILES. ZTI EKTOMVKIPMEES O poKNTaG oymuetilel
éva copmayn otpdpa (LUKNAKOG rtdveg) Yopm amd ™ pila xor or poKnAMaKES vesg
Swmepvoldv ta eE@tepicd oTpdpato Tov EAoWY ™G pilac ka oynpatilovy otovg
HETOKVTTAPIOVS YDPOVG éva dixtvo (hartig net). Emions veéc amd 1o pokniiaxd
nrodve erekteivovion ko Suudadiloviar péco oo £309og Kal amoppo@odv Bpemtid
otoygio KoL To pETapépony ot pokoppie. Me Tig puknmiakés veés avtaveto 1)
EMPAveW ETAPNS HE TO £30P0G, UE OMOTEAEONO VO AmOPPOPATAL pPEYOADTEPT
mogdmra dvokivitov P 1 va Swdvtonowsitor peyalvtepn mosdmta adidivtov P. H
avVIOALQYT] OPYOVIKGOV Kal avOopyavev ovotatik®dv petald Tov Eeviom] kol Tov
wokmra ovpPaiver oto dixtvo hartig, 6mov n exan Tov poxMTA pE T KOTTAPO TOV
Eeviom eivan emapicic. H pokdppilo Swkpiveton evkora omd Tig vmdlowreg pieg tov
@uT00 11eti dev ExeL pLIKG Tpyidua, sfvor kovtdTepn, TaxdTePN Kol SlKAASIOHEVN.
(Iodvvng Oeprog, 1996).

Or exropvkdppIes amoppopotv amd to eutd arhd ohxyapa. H mieovémra tav
poxnTev otepeital Bswapivig kor GAA®V opyaViK@V GUGTATIKOV, TA OOl Taipvovv
omd Tov Eeviomh. O gkropukopples ouvavigvor kuping ot daotkd £dden. O
MEPIOGOTEPOL AL” AVTOVG AVIKOVLV OTOVG PactdopdKNTES Kol OPIGUEVOL GTOVG

Q.OKOUOKTTEC.
O1 gvdopukoppuies (kvotoedsic 1 dsvdposdeic poképpilec) pépovv apmd

ropeYYLpaTIKG KoTTapo g pilas. Or evéopvkdppileg dumpovvrar oe dvo opddec.
Zmv mpdTN ouada avikovv autég WOV TPOKVATOWV ambd pOKNTEG pe KAOsTQL
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yopiopata (septa) xor on devTEPN 0L PVKOPPILES WOV EXOVV POKMTES YWPIG Septa oV
xodotvior vesicular-arbuscular poképpies (V.A). Ov poxdppiles V.A givor n
Swdedopévn xamyopia ot Qutd peyding kailépyswg (Hawkins and George,
1997). Ov V.A pokdppiles Onpiovpyodviol omd MOKNTEG TNG  OWKOYEVEWG

yopic poképples. MIopovv Vo avayvOPIoTOOV O AERTTEG UT) amopeAlouéves pileg
azd 70 Aapmpd Kitpvo ypdpa o sEapaviCetar petd amd £xson os duvatd pug. O
anhovOTEPOG TPOTOG i TN} Sukpron Tovg givan pe xkdBapom ko ypdon Tov pridv,
onote drakpivovim o1 veLg Tov pokmTa (Iadvvng Bepic, 1996).

g @utd xodapmoxwod eufoiracpéva pe V.A pokdppilec mapatnpionke avénon

petafolopd tng prlocepaipag oe cuviikeg EAAsyng P. Bpébnke 6T katd ) Sdpxewa
éEMeyng P, ov poxoppilices piles gixav wymrotepn evooudrtacn dwAvugvoo
avopyavov avipoko an’ 6Tt o pun pokoppilikég (Valentine and Cramer, 2001).

Ot extevdopukdppiles sivar oav Tig EKTORVKOPPILES pe poVN S109opd dT @épovv
poknAokés veég evidg Tov KUTTap®V. Anhadh sivor évag evoldpecog TOTOG oL
TOPOVCIALEL XOPAKTNPLOTIKE AT) TOUG GVO TPOTYOUUEVOUG.

Amd mollolg emotiuoves SwtvmdOnke 1 royn 6T To APdTO ENIYEIL PLTA
gCeAiyfnkav and Tovg VIPOPLOVS TPOYOVOVS TOVG HE TV AVATTVEN CYECEMV ME TOVG
HIKpoOpYaviopovs. Avtég ou oxfcelg popel va eiyav peudost g dvokorieg mov
GLVAVINGAV TO QUTE TNV TPOSEPUOYN TOVG otnv EAAsyn vepoD 1o TpdT Qopd. Ot
pok6ppileg, mov £YOLV TNV WKOVOTNTO VO KOADTTOUV TOAD TOKVE T0 COCTNUA TNG
piCac, pmopei va giyav avantuybel og Oeuehiddng puOmoTic Tav oXEoERY vEpoD Ko
Qutdv. Zfuepo, mepapatikd dedopéva deixvouv 6T M pukopplikyy cvpuPimon
dwdpapotilel évo mokd onuovTikG poho oTig gxEaEs vepol kal euthv. Tepduorta
oV &ywvav OV omv  extopvkoppifik) cvoufioon Tev Paciopdknrev (ko
OPICHEVAV ACKOROKNTAV) KoL TOV EEVIOTOV Tog Sévipav £3ei6av dm T oropdpuTa
(seedlngs) twv pokoppillcdyv Sévipov propodv v avtiotabodv oy Enpacic
KeAOTEpe o6 T un puKopPCIKG omopoeuTe. Ot gxTopvkopptKol poKNTEG UITOPOTV
v avénBodv oc Swkdpoto VYNAGTEPTS WOOHETIKNG THEONG AWO OVTH WOV
TAQGHOADOVTOL Ta um pukoppiid Tpyyidie. Ta pukoppilid poxilo propodv eriong
vo. gVioyOcoUV T petagopd vepod oto dévipa. Ilepdpoata mov €ywvav oe
gonepdoen epPfolaopéva pue V.A podppiles £dsibav va vrdpyst po avEnuévy
avoyn oy Enpacia évavn Teov pn pokoppiiucdv oropdéeutov (Killham, 1995).

Halmdrepa, n evicyopévn advénon tav spfolacuévev QUTGV pe pOKOpPILES o
£3agn pe erapn vypaocio, awodoOnke ot Peltiopsvn Opéyn P.AAAG ot covéxew 1
avoyn gy Enpagia Tov pOKOTPoPIKGV QUTAV amoddbnke gtn Suvardnra tev V.A
pokopprmv va Swtnpodv ™ Opéyn pe P oe emapin exizeda axopo K1 6tav peidveToL
ot 1o gpforacuéva @uTd £xovv avénuévn VIPaALAIK ayEYHOTNTA KOl YU 0vTO
amopPPOQOVYV  mEMOCOTEPO P, £xouv anénuéva mocd duvntikod vepol ota @UMAQ,
avEnuévn dmvor kar YOUNAGTEPES AVTIOTACES GTOUGTOV Omd To U1 PLKOTPOPIKA
guta (Killham, 1995).
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1.5. TPOIIOI AJAXEIPIXHYX TQY ®QX@0POY XTIX
KAAAIEPTEIEX

1.5.1 ATAXEIPIXH OQXPOPOY XE LYMBATIKEX
KAAAIEPT'EIEX

2m ovpfotiky ve®pylo E£XOvUE WOPAYDYT) YEOPYIKDOV TWPOIOVIOV HE T
APNCUWIOTOINOT YEOPYIKOV Qapuikav, mukdv Amacpdtov ko oppovav. H xprion
QUTOV TOV OVCIOV EiYE GaV OMOTEAEGUE TN UEYICTOMOINGY NG MAPAY®YNG, THV
voPadiuon Tav wpoidviav kar kuping my emPapuvon tov reptBdiloviog.

Katd m copPotixi dwyeipion, ot E16p0EG POOPOPOL TPAYUATOTOIOVVTOL PUE TV
7pocdikn amhdv emoeopodxmy, ku oovbstav Amaopdtov (N, P, K). Ta amdd
OOCPOPOvYa MAcpaTa givon 0puKTd MIdopata Tov o€ SoAvovTal E6KOAN 6TO VEPD,
70 omoie nerto. amd o opyh enclepyacio omd To Pakripie, cuyyevedoviu oTo
£6agog. Ta odvOeTa kon to” GAAa gVoGAVTO AMTACNOTE TAPGEYOVTOL QIO TN YNIKT
avtidpaon tav aviiotoywv Opertikdv otoysiov (Hivaxag 1.5.1). ‘Etol to oovdeto
Aimaopa 11-15-15 mepiéyer 11 % N, 15 % P20s ko 15 % K,0, 10 vwodouo 59 %
amotersitoan amd TG pileg Tov aAdTOV TOV Bpentikdv ototgiav (Alkipog, 1990).

DPaocpopukn Xnpkog Zopfoio | pH P Evoupévo | Katiov
Evaon TO7OG (moles/lt) | waTiév | (moles/lf)
q)(DG(p/ k6 Ca(H2PO4)2H20 MCP 1 ,0 4,5 Ca 1 ,3

povacBéotio
DPaop/ké NH,H,PO, MAP 35 29 NH, 2,9

LOVAPRAVIO
Ddoop/xé (NH4H,PO, DAP 8,0 3,8 NH, 7,6
Swppdvio
Ddwoe/ké KH,PO, MKP 4,0 1,7 K 1,7
UOVOK(ALO

DPoog/x6 dikdhio KH,PO, DKP 10,1 6,1 K 12,2
DoY/Kd CaHPO, DCP 6,5 2*107 Ca 10
SwoPéotio

Ydpokvoanartitng | Ca;o(PO4)s(OH), HAP 6,5 10” Ca 10°

Ilivaxag 1.5.1: Z0vBeon KeEKOPEOUEVOV SWOAVUGTOV OV TPOKOATOLY GNG TA EUTOPIKE POCPOPIKE
Mrdopata (Avaroyidng, 2000)

Ta wepioodTepa EUMOPIKE POGEOPIKE ATAGUOTE WOPACKEVGLOVIOL amd TOV
omotitn (Q0oPOPIKS TETPOUN):
o) pe Tpoobnkm Bewicod o&éog (vypn Swdwasio) wov mapdyst <<padpo>>
PAOPOPIKO 05 KoL
B) pe xatepyacio o mMAekTpiké @ovpvo (Enpn Swdikoaocia) mov mopdyst
<<AeVKG>> proPopiks o (Rehm, et al., 2002).

1.5.1.1 YYNEIIEIEX THX XPHEHY PO DOPIKOQN
AIMTAXMATON

H adénon tov stopodv 610 cupfatikd aypotikd cvotnuae yopic va vrapyst m
ovTioToym KUTavOAmon ond To QUTA £X8L O UMOTEAECUO. TN CVLOCMPEVOY TWV
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Qacpopikdv oto £30poc. To £dapog OpwG pwopel va GUYKPATIGEL I OPIGPEVT]
ToGOMT0  POCEOPIKdOV (prfwotik & gvohloxtkn wovomre). To vmohoure
POCPOPIKE Yavovton amd To £30p0g pe To EMPavEIKd kot voyew vepd. H avénon
mg ovYKévTpaeng P ot vddmves pdle emraybver mv avanTodn tav ahydv Kal Tov
aov vopéPwv gutdv (svTpoPropds). O ehopopog givar To BperTikd cLOTOTIKO
7on EAEYXEL TOV gUTPOPISHO TRV YAvKAY vepdv (Mullins, 2001).

Ta emoeaveiokd vepd Siaxpivoviar pe Pdon TG CLYKEVIPDOOES TOV GOGHPSPOD
(PO4+-P) og: @) ohry6Tpoga, dTav ot cuyKevipdogls P eivar wikpdtepes tav 10 me/l, B)
oe pecoTpoga pe cvykeviphoeg 10-20 mg/l xor y) oe €6TPoYA LE GLYKEVIPDOELS
ueyaldtepss tav 20 mg/l (Tlomaotepyadon, 1990)

H USEPA (U.S. Environmental Protection Agency, 1986) £xel feomiost Y tov
OOCPOPOL Y10 TG AMUVES KOl Y10 TO PEDLOLTOL TTOV KOTOAYODV G ODTEG KOl TO OpLo
tov 0,1 ppm olkod @moeopov v Ta péovia pedpata. Exineda tov Py mv
EMPOVEWNKT] ATOPPOT| amd Tig 0ypOTUKES TEPLOYES dEV EYOoVV BECMOTEL .

‘Bvag peydhog opbude mpofinudtov g modtntag tov vepod éxel ouvdebel pe
Tov euTpoPicnd. Ov @ukddelg avénoeis mpokalodv 10 Bdvaro TOV YapLtdV Kol
PAGzTOVY TNV Grypiar QO] KA TO, LOKO KEPAAMIO, HEIDVOVTOS TV TEPLEKTIKOTITA TOV
Swivpévov ofvyovov (D.0.) ko mapdyoviag tofiveg. Ov evtpooikég Adpveg
g€ovordlovron amd Ta GAym, To. YOVAPOsIon Kat Ta Ypiyopa avdaviueva wipw, eve ta
edmdo yapw, to poxpdéevro ko ot PBevBovikoi opyaviopoi EagpaviCovror. H
arocvvTOEuEVN QUKOING Propdla Tapdyel appods STV VOGTIVI ETPAVELD, HOPOIIES
ko avéaver tovg TANBLVCoUOVS TOV TTOPAoITOV eviopwv. Enouéveg o euTpopiopdg
avEavel 10 k0oTog Kkl Jvakorevel Tov kabopioud Ttov moowov vepold (Mullins,
2001).

Ta poopopwa Mmdouota exnpedlovv o pH tov ddpove. To mepwodrepe
PwoEopKd AMmdonata (MCP, MAP, MKP) dnuovpyodv pa 6&wvn {dvn yopo omd v
mepon Tomofémong Tovs. Evé xdmote dAda (DAP, DKP) dnmovpyodv Bacuai {ovn.
Muw toyaio emhoy MrTACHATOS 00 TOV TAPAYDYO XOPIC TOV aVTICTOLO EAEYYO TNG
(Rhem, et al., 2002).

Ta poopopid Mmdopato LoV TEPEYOVY cav TPOSUIEN 1W0VIKG KASMO ko1 dAda
Bapéa pévadra, copPddlovv ot pdmaven Tov £8Gpovs. Ta pétadla avtd
aTOPPOPOHVTOL ATd TA PUTA KoL PECH TG TPOPIKTS aAvsidag amotehobv Kivduvo i
™ dnudowa vysio (Avoroyidng, 2000).

Téhog, 10 Qwopopikd Mmdopate ovaotEAMovy T dpactnpidTnie OV
oacpatacodv. H petatponi] Tov opyovikod poo@dpov oe Sabéoyun popen givon po
gvlopci) Agrtovpyio 7ov oto pn Mmacpéve edaen viveto pe pubud avidoyo pe
dpacTnpudTe TOv poceatacdv (Sharpley and Smith, 1995).

1.5.1.2 YYMBATIKH AIAXEIPIXH TOY ®QXPOPOY &
KAAAIEPT'EIA TAYKOQY XOPT'QY

Méypt ofjpepa ot KAAMEPYEIES TOV YADKOD GOPYOL TOCO GE EMUYYEANATIKO, OGO
Kot o& gpgovnTkd gminedo, yivoviav pe cvpPetikd tpomo. Ilapo woAAES peléveg
éyouv yivelr maved ot TPOOTIOEUEVES TTOGHTNTEG AMTTaoHATOV Yot KAOe KaAMEPYELn
xafhg ko oTov TpéIo TPoshifrmg Tov kGls Mmdopatoc. Ta BperTikd cuoTaTKG KoL
1] GIOTEAECUATIKOTNTA TNG ¥PHOMS TOVG Ba emnpedoovv T ProcipudTnta Tov YAVKOD
cOPYOD OG AVAVEQGCING TNYNG EVEPYEWS, KABDS T0 Mracua aviurpocOredsl g
gnpavaixy un avavedown Tnyf evépyews (Wiedenfeld, 1984). O Taitoiag (1997) na
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N Aimavan Tou copyou cuvIoTd: 6 povdadeg N, 4 povadeg PSO5kat 2,5 povadeg K20.
Evi 0 Ranney (1994) avo@épel To BPEMTIKA EMIMEDD yIO TIC KOAIEQYEIEC TwWV
ONUNTPIOKWVY KOt yio TIC EVEPYEIOKEC KOAAIEpyeleC (Mivakag 1.5.2) (Hall and Hoods,
1996).

Eidoc Alwto dwapopoc KdAio (KD) >0voho
KAAAIEQYELOC (PDH
KaAQUTOKI 135 60 80 275
Sopyo 90 60 60 210
(Kapmod0TIKO)
T1Tdpt 60 35 45 140
Alfalfa (Undikn) 0 75 150 225
1AUKO  aGOpYyo 110 60 60 230
(evepyelaka)
Serieea 10 30 90 130
lespecieza
(evepyelaka)
Swithgrass 50 60 60 170
(evepyelako)
SRI 60 15 15 90

(evepyelako)
Mivakag 1.5.2: Ta emineda AMMagUATwy MOV €QaPPOLOVTal KATA TTPOCGEYYION OTIC S1AQOPEC
KaAAEpyeleg Twv H.IMLA gg Y .~ & €tog (Kmnnov, 1994).

'Epeuva mou éylve oto TEEOC TMOVW OTNV Omaitnon tou YAUKOU OOpyou o€
Bpemtika atorxeia (N kat P) Kol atnv €midpacn autwv mavw otnv mapaywyn Blopdalog
Kal {UUWOIPWV COKXApWY £0€1€E OTI: ) Pe TNV e@appoyn 112 1™ N/lie auénbnke n
anoppo@naon tou N Kai n mapaywyn Blopalac, eve Ta EMMESN TWV TOKXAPWY GTOUG
BAaoToUC pelwdbnkav, B) pe v epapuoyn 224 1€ N/Og av€nbnke n anoppognon N
amo IO TOIKIAIQ, OAAG OEV ETMNPEACTNKE N TAPAYWYT KOLY) N EQAPHOY @WT(QOPOU
o€ éva €600¢ PE LYNAO TTI0GOCTO OlaBETIPOL P dgv gixe Kauld emidpacn oTo YAUKO
o0pyo (oUte atnv mapaywyn Blopalac, o0TE TNV MOIOTNTA TOU COKXAPWA0UC XUHOU).
Emopévig o€ €60@n HE EMAPKEIO P N QWOPOPIKN Aimavon Oev OTOPEPEL KAVEVD
opelog (\Viedenfeld, 1984).

152 AIAXEIPIZH PQ>DPOPOY 2E BIOAOIKEX
KAAAIEPIEIEZ

2N PIOAOYIKI) KOAMEPYELD, N YEWPYIKA Tapaywy Ol00@oAIleTal PECW TNC
a&lomoinong Kat abénong Twv BIOAOYIKWY IGI0THTWY Kol IEPYNTIV TOU £AMOUC Kal
NG aPIOTIKNAG EVEPYEIAE, EVW aMAYOPEVOVTOL Ol XEIPIOHUOI ME XNMIKA-GUVBETIKA
QUTOQAPHOKO, Ol PUBMICTEG OVATITLENC, KOBWC eMioNg 0ev EMITPEMOVTAL Ol EMEPBATEI
0TO €060(QOC Kal 0T QUTA UE ELSIGAUTA XNUIKA Altacpata (Z1dnpag, 2005).

H BloAoyiKn yewpyia (0IKOAOYIKI] YO TIC YEPUAVOPWVEC XWPEC KAl OPYOVIKI YIO
TIC ayyAOQWVEC) €ivan éva cLOTNUO KOAAIEPYELOE TIou BacileTon atnv aueyionopd,
OTNV OVAKUKAWGON QUTIKWV KOl {WIKWV UTTOAEIUPATWY Kal 0T CUVEPYATia PE TOUG
MIKPOOPYavIGHoUE TOU €0AQOUC.
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1.52.1 BIOAOI'IKH AJAXEIPIZH TOY ®QX®OPOY &
KAAAIEPTEIA TAYKOY XOPI'OY

Zro Bwodoyikd Tpémo Suxygipiong P@oPOPOL dkoAovBolVIaL Ol YEPICHOL:
mpoadiikn opyavudic ovaing, enBoMacHOG HE HIKPOOPYAVIGHODG, GUEWIOROPE TOV
oOpyov pe xoAMépysieg kdloymg, yAwopn Aimavon kot cvykaAAépysw.
EMTUYYAvVoDUE TNV avaTANP®OoT] T0V P ypnoiporoidviag tov kOKho 100 pocpdpov
KO TODG GVAVEDCLUODG TOPOLS TOV OYPOTIKOD GUGTIMATOG, UEMDIVOVTAG £T01 Tig
amdAsieg Tov P xon A0 TOTOLOVTAG TY] POTAVOT] TOV EMPAVEINKDYV KOl VEGYELDV
VOGTOV.

H opyavuci Aizaven civon 0 mo onpevtucdg tpomog g Proroyikig doyeipiong
OV OpenTiK@V, apod exnpedlel ™ yovudTa 700 £3GQOVE 1 PEYGAO XPOVIKG
dudompa, Behtidvet Tn dopr) Tov kar avEdvel Toug {dvteg opyaviopovc. Me tov 6po
opyavikii Aimavon &vvooops kGfe QUOIKG OpYOVIKO VMKO 6mov £V PEPOG TV
Bpentikdv ctoyyeiov Ppicketar oe opyavikég evdoeis, dev mepiExet Toiveg, ovTe Ko

A. Aroppippara craflov B. Ynolsippata Ocprlocdavicpdv
1. Kompigg 1. Kahomég
2. Obpo 2. Ayopa GUTIKOV EWGHV
3. Meiyporo kompuis kot odpedv 3. Pulucd vroAgippora
4. Kopmbot S 4, Kapioi kor GAA. £idn
5. Zankd. vrogippore - o
T, Aotk Mipata A. Yronpoidvra fropnyavidv

1. Yypd an6Binta

1. Zayapovpyeiov

2. TAg Broroyikdv kabopiopudv

2. Exxoxiompiov BapBakog

3. EAawovpyeiov

3. Koundot and ckoumidu

4. KarvoBopnyavidv «.AT.

E. Opyavikés vhsg
1. TOpoeg

2. Avyviteg
Hivakdg 1.5.3: Eidn opyavikdv Mroopdrav (Zidnpds, 1997).

Me v a&omoinon tev amoppypdtov tov oTdfrlov (Owovoutkd AMmrdouaTo)
GUOTUTIKOV TOV QYPOTIKOD GLOTNHATOS Vo Tapapéver 6to dmabpo (avaxdxiwon).
Amo 10 aroppiupata Tov oTdfrav, N KOTPd TOV TOVAEPIKAOV £XEL TO ueyaliTepo
moc0o10 avopyavov P (1,10 — 1,50% P,0s). Enig topeeg t0 avtiotowo mwocootd
xopoiveror omd 0,20 péxpt 0,40% P2Os. BéBona n adia mg Topeng dev tontiletar 1000
pe TV mepekTkdTTd TG o Opertikd otovygio, 00O pE TNV TPOCPOPNTIKY TNS

IMoAAég popéc €xer mapatnpendei, Ta EVTA TNG EpEWIGTOPdS TOV aKOAOVOOVV TO
oopyo (xuping Ta yewepvé oumpd), va prv averricoovrol Kedd. Avtd propei va
opsiheTan gite oy vrepPorkn) Edviinon tng vypaciag and o cbpyo, glte oTOV
QVIOYOVIGHO TQV QUIQV TOV GUMPOV OmO TOUG  HIKPOOPYAVIGUOUG, TOV

molamlacidloviar AGy® tng peyding mocdTtag UTIKGOV vaoAspdTav copyov. To
TOCOOTO TOV cuKyGpeV oTis piles Tov oopyov Kupaiveto amd 15 uexpt 35%. Na my
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QVTIYETWTION QUTWV TWV TPORANUATWY GUVICTATAL N KOAAIEPYEID TWV Yuxavewv
(UNOIKN) OTIC OPOEVOUEVEC EKTATEIC KO N OVOIEIATIKN KAAAIEPYELQ OTIC NUIENPEC.

J€ TEPIOXEC UE KOAOKOIPIVEC BPOXOMTWAEIC Ol OPEIPIoTIOPEC TTou cuvnBidovtal
gival oopyo-oItdpl Kol N aopyo-aypavdanavon-oitdpl. H de0TeEPn apEIPIOTIOPA ELVOEL
TNV KOTaMmoAEUNGON Twv {Aviev Kol O Tapaywyr] aopyou ival 1coduvaun J' auTh
NG TPIETAC MOVOKAAAIEQYELOC GOPYOU. Z€ TIEPIOXEC ME XEIMEPIVEC HOVO BPOXOMTWOEIC,
TNV KAAAIEPYEIO GOPYOU TNV aKOAOLBOUY TO OITNEA, Ta OCTpla 1) To Yuxaver. Mdapa
TMOAD KOAEC amMOOOCEIC £XEL KOl N TPIETAC auelPiomopd Yuxaven-oopyo-oitnpd. Ta
KOAUTEPO AMOTEAEOMOTO EMITUYXAVOVTOL OTOV Ta Yuxaver] xpnatyomololvial yia
XAWPN Aimavaon yiati otnv MEPITTWAN aUTr TO 00pY0 EMW@EAEITAL QMO PEYOAUTEPO
anoBEpaTa BPEMTIKWY Kal €80QIKAG Lypaaiag (AaMdvng, 1999).

XAwpn Aimavan oto aopyo, OMWC Kol aTa GAAG O1TNPA cuvioTatal va yivetal oTo
J1doTnUo PETOEL dUO JIAGOXIKWY TOIKIAIOV. Ta QUTA TOL JEGUEVOUY TEEPIOTOTEPO
QWoPopo €ival Ta otovpaven (pamavida Kai eAaloKPAPPn) Kabw¢ Kot o nAioveog
(Mivakag 1.5.4).

2e QUTA EAAIOKPAPPNC Tou avamTuXOnKav ae BPEMTIKA SIOADUOTO PEAETNONKE N
pooAnyn P. TMapotnprbnke 0TI oTa QUTA TOL avamTuoooviay pE EMen P
TIPOKANONKE EKKPION KITPIKWV KOl PNAIKOV 0&EWv Kal eMAABE dloAuTomoinon twv
PWOPOPIKWY OPUKTWV.

Ev® €peuva Tou Eyve o€ QUTA POAYOTLPOL €JEIEE OTI TA UTA TIOL AVATITUXONKOV
KATw ano avendpkela P avémtuéav meploodTePo 10 PIJIKO TOLE CUOTNHA (WG TTPOG TO
Bdpoc, T0 WNKog pPidag Kol Tov aplBud twv PIIKWY TPIXISIWV) Kol Taphyayoav éva
év{upo, TNV 6&Ivn PWo@EaTAaCT, TOU aTEAELBEPWAE TOV P amod TNV @wo@opikr) €0dn.
210 QUTA autd BpPEBnKav LYPNAG TTocooTd P 010 BANCTO. Emiong meipapata XAwpng
Aimavang mov &yvav Pe UNdIKI) Kal UTTOYEIO TPIPUAAL €6€1EQV OTI TO LTIOYEIO TPIQPUAAL
gival o omodoTIkoe atnv MPAcANWN €da@ikol P arm' ot n undikn (B 17, 1995).

duTIKG €idn C% N% P%
Bpwun (Avena sativa) 59,8 1,65 0,10
ZikaAn (Secale cereale) 44,6 1,22 0,08
Kpi8apt (Hordeum vulgare) 51,4 1,34 0.10
Bikog (Vicia sativa) 37,6 2,02 0.13
Ad&Bupog (Lathyrus sativus) 41,9 2,23 0.10
d>aicr|(Lens esculenta M.) 36,9 2,09 0.12
EpéPivBog (Cicer arietinum) 42,1 2,58 0.18
Aovmiva (Lupinus luteus) 21,5 191 0.16
Epubpd tp1gOAAL (Trifolium pretense) 48,7 1,94 0.10
/A\&UKO TPIQUAAI (Trifolium repens) 451 194 0.10
Mndikn (Medicago sativa L.) 42,0 2,10 0.18
Pomavida (Raphanus sativus L) 344 2,96 0.19
EAatokpdppn (Brassica napus 1.) 44,6 2,85 0,2!
HAiav6o¢ (Helianthus annuus L.) 43,1 3,66 0.30

Mivakag 1.5.4: MocooTd POKPOCTOIXEIWY dIAQOPWY QUTIKWV €10WV KOTAAMNAWY yia xAwpr Aimavan
01O 0TAd10 TNG Avenang (Z1dnpdc, 2005)

O1 Cavigelli kai Tilien peAétnoav v €midpacn TnN¢ XAwpng Aimoveng ot

BlodlaBeoipotTnTa ToU P Kol oTnv mapaywyn Blopdlag o€ BepUOKNTIAK KOAAIEQYELD
yAukoU gopyou (Mivakag 1.5.5).
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KoANiE SuyKlon P Bloy Mooo\n P SuyonPe  Bouida  MpooAndn P
%ﬁ S i/ s R S v S

Mndikn 1,82 5,89 10,7 0,98 15,60 15,2
Riley
Mnodikr) 1,75 6,77 11,9 1,08 16,10 17,4
Nitro
KOKKIvOo 1,67 6,07 10,1 0,96 15,50 15,0
TPIQUAAL
MAuko 1,54 7,60 113 0,98 14,80 14,5
TPIQUAAL
MapTtupag . : 1.22 10,50 12,6
AouT'va 6.35 i4,3 159 7.45 119
Mmiénm 2,38 2,57 6,1 1,56 10,10 15,7
Bikog 2,57 2,05 53 1,61 9,92 16,0
Z1Tapt 2,35 2,68 6,3 1,39 10,70 14,8
MdapTupag - - - 1.99 8,32 16,3

Mivakag 1.5.5: MoocooTtd @wa@opou, ENpo Bdpog Bropdlag Kal TPOcANYN PWT@OPOU 0 PUTA XAWPNE
Aimavong (XA) kat gopyou (Z) (Cavigelli & Thien, 2003)

Zuykpivovta¢ 1o mMooootd P kal TIC 0modOCEl OTO QUTA TOU  CGOPYOU,
TOPOTNPOVME OTI €ixav BETIKN) amokpian otn XAwpn Aimavon (TigEG peyaADTEPEC ar'
QUTEC TWV AVTIOTOIXWV POPTUPWVY) PE povn €€aipeon Ta QUTA TOU aKoAouBnaav
XEIMEPIVI] KOAAIEPYEI TWV AOUTIIVWY, OV Kal T AoUTva gixov T HEYOAOTEPN
pooAnwN P, ouykévipwaon P kal moootnta Broydlac. Autd cupBaiverl yioti ye v
anoolvBean Twv UTWV TNC XAwPNE Aimavang EKTOC amo tnv adénan TNE YovIUOTNTOog
Tapayovtal Kot o1d@opa o&€a mou dlaAuTonololy 10 P twv opuktwv (Cavigelli &
Thien, 2003). Mapopola melpduata gytvav otnv Ivdia ndvw e d0o doTmpla (pigeonpea
Kal chikpea) o€ auePIOTOPA  PE KAAAIEPYEID COPYOL, KOAAUTIOKIOU KOl GOYI0C OF
alfisol kou vertisol og €dd@n. To cOpyo aMOKPIONKe OTIC EQapPUOYEC P Kol aToug duo
TOTIOUG €60PwV. TO TAPATAVW OCTIPIO aTEAELBEPOVOLY TO P amd TIC adIGAUTEC
PWOPOPIKEC EVWOEIC EKKpivovTag Oldgopa o&a. H @okn (chikpea) ekkpivel
HOAAIKIKO 0&0 amd TI¢ pideg Kal Tou¢ PAOOTOUC evw TO (pigeonpea) EKKPIVEL TIGIOIKO
080 amod TIC Pideq TOU JIOAUTOTIOIWVTOC £TC1 TO PWOPOPIKO aoPéatio (Joji, et al.,
1990).

Ze €pEVVO TIOL €yIvE OTN OUTIKI AQPIKN HEAETNBNKE N OMOdOTIKOTNTO TNC
EQAPUOYNC PWOPOPOU (LTIEPPWTPOPIKOL PWTPAPOL Kal OPLKTOU PWIPOPOL) KOl TNG
AUEIPIOTIOPAC (KTNVOTPOPIKO UTIZEAL KOl 0paxidn) He KAAMEPYEIEC OITNPWY (adpyov,
KEXPIOL KOl KAAOMUTIOKIOD). ZUYKEKPIUEVA, N KAAAIEPYEID GOpyouL aTn MTMoupKiva
®a00, £dwoe PeYOAUTEPEC TIMEC EnPn¢ Plopdlag otav akoAouBoloe KOAAIEPYELD
apayidac omo T HOVOKOAAIEQYEIO KOI Ol MO HEYOAEC TIMEC TOpOTNPErONKav 01O
XEIPIOYO TIOL EQPAPMOOTNKE OPUKTOC P. Mopopola omoTEAéTUOTA £0waav Kal To
TEIPAPATO 0OpYoUL - apayidac oe nui&npa edagn otnv Ivdia (Regd, et al., 2002).

APKETEC EPEVVEC E€XOLV YiVEL TTOVW OTNV €midpaon twv V.A pukoppllwv otnv
KOAAIEPYELD TOU YAUKOO 0Opyou. ZTnv Toupkia KaAAlepynbnke 1o adpyo yia 40
NUEPEC, 0c €dAQN XAUNANG TEPIEKTIKOTNTOG o€ P. ZTOV éva XEIPIOPO TO QUTA
eUBOAIGOTNKOV Kal oTov GANO Oxl. Ot avaAloelc €ddgpoug €d€1€av peiwon Tou
€00@IKOU P ota gyBoAlocpéva QUTA o€ aktiva 20 XIAMOOTWY oMo TNV EMQPAVELD TNC
pidac kot 10 XIAlOOTG avTioTolxo ota PN €PPoAlacpeva. Meyovog mou deixvel
OUHPBOAN TWV LEWV OtV TPOSANYN Touv P (Ortas, et al., 2004). Ze mMeIPAUATA TIOV
Eylvav 0€ QUTA 0OPYOL KOl KOAQUTOKIOU KATW OO EAAEIPN LYPOCIOC EKTIMABNKE N

29



emidpaon ¢ Aimovong Kot Tou ePBoAlacuol, atnv npocAnwn P. Ta supoAlocpéva
QUTG TOU OOpPyoL TOPOLCIOCOV HEYOADTEPEC TIMEC &EnPoL PBdpoug pidag Kal
HEYOADTEPN avoxr oTnv &npacia évavtl Twv pn euBoAlacpévav (Osonubi, 1994).
‘Epeuva oe @uTd copyou €0e1€e 0TI oI V.A HUKOPPIEC EMNPENCOV EKTOC AMO TIC
OUYKEVTPWOEIC TOU P OTa QUTA Kal TIC OUYKEVTPWOEIC Twv S, K kat Fe. Evw ol
OUYKEVTPWOELG Twv Ca, Mg, Zn, Cu kat Mn dev ennpedotnkov (Medeiros et al.,
1994).

APKeTA a&loAoya eival Kal Ta MEpAPaTa Tou Mavemiotnuiov Tou TEEOC yia T
dlarxeipion Twv omoBARTWY OMOXETELONC KAl TWV UTIOAEIUUATWV TwV {WOTPOPWY OF
KOAAIEQYEIEC. X' €éva  Teipapa  Bepuoknmiou PEAETNONKE 1 OMOKPION EMTA
KOAAIEPYEIWY (aOpyou, aITOPIoU, KOAAUTOKIOU, PNSIKAG Kal TPIOV €10V Ypaaldiol)
0gc OUO OJIAPOPETIKA €dA@N (aPYIAOTMNAWOEC KOl QAUUOTNAWOEG) ME €QOpUoyn
enegepyaopEvey  amofANTwWy.  AKoAouBnonkav TEVIE XEIPIOPOI w¢ TPOC TN
ouykévipwaon Opentikwv (0, 20, 40, 80 kai 160% P) yia kd&be kKaAAiEpyeia. H
TPOCANYN BPEMTIKWV NTAV ONUAVTIKI G' OAEQ TIC KAAMEPYEIEC EKTOC OTO TO CITAPI
KOl TO KAAGUTIOKL. H pooAnygn P yia TNV KOAAIEPYELQ TOL GOPYOU KUUAVONKE amd 47
Kg/ha oto apyihomnAwdec pexpt 17 Kg/ha oto apponnAwdeg £dagog (Miller, 1999,
Miller, et al., 1999).

1522 MEIQZH TQN ANQAEIQN ®Q>®d0OPOY 2T0O
BIOAOTIIKO TPOITO AIAXEIPIZHX

levikd, ol Blodoyikoi Xelplopoi AOyw Tn¢ oTadloKAg avopyavormoinong Twv
OPYOVIKWV EVATEWVY £XOUV TIEPIOPICHUEVEC AMWAEIEG a€ P. MapoAa autd Ba mpEMeL:

- V0O XPNOIUOTOIOVVTOL TPAKTIKEG EAEYXOU TNE S10BPWaNG.
va EAEyXovTal Ta €60QN Kal VO OTOQPEVYETAL N EQOPUOYN KOTIPIAC I} KOUTOOT
ge €00Qn pe emapkela Bpentikwv (Kamprath, et al., 2000).

- Na yivovtal avaA0oEIC TWV BPEMTIKWY CUCTATIKWY TNG KABE KOTPIAG Kal Vol
epapuoletal avaAoya HE TO €id0C TOL €0A@OUC Kal TNG KOAAIEPYELOC.
Mapddelypa  of  KoOAAIEpyeEle Tou  mapdyouv  Piopala  (oopyo, HNOIKN)
TPOCAUPBAVOLY TIEPIOTOTEPO P amo 1o £€60@0oC amd AAeC (ady1a).

- Na evowpatveTal n KoTpId 1310iTePa o€ TEPIOKEC TIOL €ival vaioBnTeC atnv
anwAela P Adyw anoppor|c i didAvong ('.;p:/iv. mé.:; ........ J.. Julusers/l.

1.6 Ol METABOAEZ TOY ®Q>dOPOY 2THN KAAAIEPIEIA
TOY T'ANYKQOY ZOPIoy

O QwoPoPOC OTIWC TTPOAVAPEPBNKE OMOTEAEI GUGTOTIKO TOU TTUPHVA TOU KUTTAPOU
KOl €ival omopoitnToC ylo TIC KUTTOPIKEG OIOIPECEIC KOl TNV avATTUEn Twv
MEPIOTWUATIKWV 10TWV. XTa OITNpa 0 P emnpedlel Tnv avamtuén tou PIdIkol
OUOTNUOTOC, TOU KOKKOU Kol TIC omoddoelc (AaAtavng, 1999). M auto eival
amapaitnT) N EMOPKEIN TOU G OAQ TO OTAdIA QAVATITUENC TNC KOAAAIEPYEIOC TOU
aopYou.

Mdapa MOANEC epyaaieC €xouv yivel mAvw OTNV KOTOVONoN TNC amaitnong tou
KOPTOd0TIKOU 0OpYyou O BPEMTIKA CLOTOTIKA KOTO Ta S1AQOPa OTASIO AVATITUENC
TOU, EVW Y10 TO YAUKO 00pYy0 Oev BPEBNKE va €XEL ViVEl.

O1 Myers et al. (1987) peAétnoav TIC aAAAYEC TN CUYKEVTPwAN Tou P kot tou N
g€ (QUTIKOUC 10TOUC KOPTOdOTIKOU 0Opyou CLVOPTACEL TOU XPOVOU OTNV AUCTPOAIQ.
Ta mepdyata €yvav o€ TPEIC O10QPOPETIKEC TiEploxeC (Lawes, Emerald kot Oakey),
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koAepyfiBnkav entd mouaiieg kapmrodoTicod GOPYOD UE TPELS SWPOPETIKES XPOVIKE

ovoopeVUEVOLG Paduovg Bepupokpaciog Tev nmuepdv (accumulated degree days,
ADD) pgrd mv avédven tov @ute?. Ipdksita yia pio sveriaxtikd Tpocyyion mov
gk@palel ) ovykévipoon Tev Bpentikdv cav Asttovpyia g nAwkig axtivofoliog,
XPIooRoWdVTaG @G deiktn Tov xpévov m povade Beppoxpasiac. To ekatoctodo
TOGOGTO TOV POGPopov (%P) ota POALY Tapovsiace yevikd pw ekfetikr) peiwon
péxpr 1o ékto gtadw (2000 ADD) kv o cvvéyewn mopEpsve oxeddv oTabepo.
Iapoépowr xar 0 %P otovg Brlactovg mapovoioce ekbetikn peiwon péypr 10 TEUTTO
otidto (1300 ADD) xon o covéxgla e TokD pikph) TThoT PEXPL TNV GPUOTITO.
Mown séaipeon amotédecay ot Tyég P oAlev ko BAactdv g mpd@g omopdgs (Tov
Oxtofpiov) mov frrav xoundéc omv apyfi e adEnone, &v@ o avVTicTOLXES
ovykevipmoeg N dev firav yapnréc. H eéiynon pmopel vo givan 611 n apdcAnym o0
P gunodiomnke katd  Sibpkein tov tpdrav efdopddav e adEnomg and Tig
YounAég edapucég Beppokpacieg i and Tig youniés edagpucég vypacies. O %P Tav
avBEav gixe o TOAD pucpt ypopukt TTdoT.

ZooyetiCoviag Tig Mo Tov cvykevipdoewv P kot N dwmotdbnke 6T n
CYETIKT ATOOT) OTIG CVYKEVIPOGELS P fitav nixpdtepn amd v avTisToLyn AThon Tev
ovykevipdoemv tov N. Enopévag n avaroyioa N/ P tov gutikdv iotdv petotomiletol
kot T Sudpkewr g aviarogne. v mepintaon tov Practdv n avaroyio N/ P
kopavinke amd 7/1 péypr 10/1. Zvoyetiloviag éhog Tic TiéG amd T Srdpopeg
mep1oxEC Somothinke 6m pévo 1o puTE omv neproxf Lawes (Queensland) épracav
10 EMMES QL TNG WOAVTEAOVG KaTavaimong P.

XPNOYOTOINGT TOV NUEPOLOYIKOD Xpdvov. ZTa AP®OTE GTASK AVENCNE TOV PUTOV O1
ovykevipdogls N ko1 P givor apxerd petafintés mopovordloviag £va peydlo £opog
Swicopavong péypr 10 €xto othdwo avimTuEnc. Kabdg to outd minowilovv v
@pOTNTA, 1 ENIBGPAOT TOV OTASIMV AVATTOENG HELOVETAL KAl Ol CUYKEVIPACELS TV
P xon N mapopévoov otadepés kai tpofAéyiues. Meyddn Soukdpavon Topovcldotnke
eNiong OTIC TLYKEVIPDOELS P kot N 070V KapTo Kot 0Te VIOASUATY.

To 1972 o Lockman cvoyétice 1o enineda @oc@dépov, ue to. otddio. avamTvéng
KoL Ue TG anodooEls 100 Kaprodotikod gopyov. Ot mopayayés ueudinkav modntd
6tav: Ta eninedo P firov pikpdrepa tov 0,30% oto omopdputa 1 dtav frav pikpdrepa
700 0,18 pg 0,20% oto tpito pVAlo ato otddio dvlnong N pikpoTepe oL 0,15% oto
aTad10 TOV KOAPTOY.

Zradrwo Elmig Xapnin Kavovuai YymMi
avantoing | ouykévipoon P | cuykévipoon P | cuykévipoon P | svykévrpoon P
2° <0,25 0,25- 0,3 0,30- 0,60 > 0,6
3° 0,10 0,10- 0,2 0,21- 0,50 >0,5
4°/5° <0,13 0,13- 0,25 0,20- 0,60 ?
6° <0,18 0,18- 0,22 0,20- 0,35 > (0,35
7°/ 8° <0,13 0,13-0,15 0,15-0,25 > 0,25
Mivaxag 1.6.1: Ta £0pn EXGPKEWIG TOV POCPSPOL i Ta SWIPOPL. GTASIL AHENCTG TOV KAPTOSOTIKOD

e6pyov (Lockman, 1972).
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H opdda tov Camacho ot Bevelového o vdpomovikyy wkeAlépyen
xapmodonkod aopyov pelémoe ™ euTKY avEnom TOL GOPYOL WG amAvmon MG
Opéymg paopopov. Oxtd vPpido kapmodotukod copyov avénbnkov ce Opsmtikd
dwahopata Tav 0, 0,5 ko1 1,0 mmol/l. H cvykoudn tev eutdv éyve 41 pépeg petd
amd TN omopd Kol TPOCSIopicTNKAY: 1) EMPAveEI TOV OAA®V avd @uté (LA), o
ap19pde Tav pOAav avd euto (NL), o dykog g pilas (RV), o dyog gvrod (PH) 10
Bapog g Enpri oveiag mg pilag (RDM) 0 &npbd Papog tov Practot(SDM), to
Bapog g cuvohkiig Enprig oveiag (TDM) o Adyog RDM/ SDM xan 1 suykévipaaon
TOV OAMKOD QOCPOPOV 670 PAACTO.

Ta amotedéonara g £pevvag sivar ta akdhovda:

- O Aoyog RDM/ SDM rav oynidg otov yewpwopdé 0 mmol/l P xon
vrodumhagiiotnke dtav mpootélnke P. I'syovig mov dgixvel 6m n avénon mg
pilag dev emnpealeton Kor mOBavOV vo VITOKIVEITOL A0 TNV AVETAPKELD TOV
eocpopikiv. Eved n adénon tov Blactod avactédetor o cvvlrkeg
avemdpkewng P.

- H ey P psiooe To 0yog Tav gutdv ¢ 6la T vPpidw. O avéavipevos P
ot0 Opertikd ddvopa 0dynoe o avEnon Tov PAacTdV Kol Tov HYoLs TV
gutdv. H enidpacn mg spappoyic P apénet va cuvdebei pe v exidpacn tov
P omv wopporia Tov putikdv oppovav (kotokivig kot avkivig). Eropévag n
emidpaan 10 P ato Yyog sivor puo kutoxve-umokvodpevy enidpaon.

- g ovvOnkeg avendpkewng P 1 pudlu] emoaven perdbnke (>45%) evep o
apuoG TRV PUALGY fTav oYedov avernpEaotoc.

- H péyiom mopoayeyh Enphg Bropdalag (TDM) emitevydnke oto ysipopd 0,5
mmol/l, evd 1o U6 TOV GOpYOL 1oV averTiyinKav 0T BperTucd SiAvpa pe
tov vynidtepo P (1,0 mmol/l) eaiveton va Mrav xdto oand ocovOikeg
ToEwOTNTaC.

- Anb 6\ ta vBpidur, To Himeca- 101 £6woe to kakdtepo amotedéopata 6Gov
apopd Toug deikteg LA, NL, RV, PH, RDM, ka1 SDM og cuvinikeg smipreiog
Ko avendpkewag P.

- Ov xoddrepor Seikteg Y va poPréyovy v mapayoyf Enprig Prondlag
amodsiytmke 6T etvan 1} poAly empdvewn (LA) ko 1o Yyog Tov gutod (PH)
1. goviies Opéyng P (Camacho, et al., 2002).
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2. XKOIIOX THXE EPTAXIAX

H aprom avdmtoén Tng kahMEPYEWs Tov YAVKOD GOpYoV Ko KOT EMEKTOOT) Ot
pénoteg amodboeis oe Propdlo kot odiyapa, sivor guvapon TOAGY TAPAYOVTE@V.
Ov Bacwoi mopayovteg avamroéng eivar: m emdoyn mowdiag ko TEPWOYAS, 1
Opsmruc kotdoTaon Tov eddpovs (N, P, K), n swudéoyn vypaocie kot n avipetdmon
TV dtdpopov TpocBoldv ko exOpdv tav putdv (Vanderlip, 1993).

ZxomdG TNG TAPovoag epyaoing ivoL:

- VO IPOGIOPIOTOVY T EMMEGO TOV POCPOPOV GTO PVTA KOl 6T0 £3000G 6° OAL TQ

©oEOPOL oL Ba. 0dNYOOV oE avEnuévn Tapaywyn Propdlog pe To pikpdTEPO SuvoTd
TEPBAAAOVTIKG Kol OTKOVOUIKG KOGTOG.
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Eikdva 3.1: Zmopeia yia mopoywyr) oTopo@uUTwV YAUKOU gOpyou. (ATO TO Opxeio Tou epyactnpiov Tng
duatohoyiog Twv QUTIKWY KOAMEPYELQY Tou Mavematnuiov Motpwv).

‘Eva dekomevOruepo mpiv T @uteuan (27/5/04), mpootébnke TO Aimoouo oTo
TEIPOMOTIKA TEPAXIO TNC OLUPBOTIKAG OloxEiplonC. T TEPAXIO TNG PIOAOYIKIC
dlaxeiplang €yive eMIMAEOV EUMAOUTIONOC Tou €dd@oug pe 300 1tupeng idlou TOTOL
pE OUTH TIOU XPNOIPOTIOINBNKE ot omopd. AKOAoUBnoe véo @pelapIopa yia
EVOWHOTWON TOOO0 TNG OULTOQULOUG [BAACTNONC, 000 Kal TwvV AIMOCPATWV TOU
TPOOTEBNKOV. ZTN CUVEXELD EYIVE N TEAIKN XAPOEN TWV TEIPOPOTIKWY TEPOXiWV Kal
TWV YPOUH®V @UTELONG. Kot UAKOC TwV YPAUUWVY TNG KOAAIEPYEIOC TOTOBETABNKOV
Ol OWANVEC OTAYOnV ApdeuonC Kol oKoAouBnoe n otadlokrn @UTELCN TWV
OTIOPOPUTWV.

H eykatdotoon twv omopd@UTWV TOL YAUKOU GOPYOU OTO TEIPOMOTIKA TEPOXIO
€YIVE OTO TIPWTO deKamEVONUEPO TOL louviou, dTav o1 BeppoKpaaiec Tou £dAPOULE Kal
TOu aépa otabepomoibnkav mdvw amd Toug 15°C (1BIaITEPA TIC VUXTEPIVEC WPEC).
ZTC apxeC AuyoUOTOU OAOKANPWONKE TO AEYOUEVO KAEIOIMO TNG QUTIKNC KOPNG
(canopy closure) (gikova 3.1), evw oTi¢ 18 AuyouaTou &gkivnae n avbnon Twv eUTWY
NG KOAAIEPYELQE, N OToIO Kal OAOKANPWONKE o€ OA TO TEIPAUATIKA TEMAXIO PETT
OTO TIPWTO OEKONUEPO TOL ZemTeUPBpiov (nueEpoAoyloKn pépa 252). Xtnv Matpa n
KOAAIEPYEID OAOKANPWVETAL TO TIPWTO deKameVONUEPO Tou OKTwPpiou (KaAAIEpyELn
135 nuepwV), OTaV T OTEAEXN EXOLV WPIYACEL (UEyioTn evamobeon COKXAPWY OTO
oteAéXn) (€1kOva 3.2). H TeAeuTaia Kot yia T0 TPOGdIoPIoHUO TV OMOdOCEWY EYIVE
oTI¢ 2-5 OKTwfpiov Kal akoAoUBNaE ekPIwaon Twv PUTWV, £T01 WOTE VO [N PEIVOLV
UTIOAEIPPaTa TNE TTPONYOUUEVNC QUTEIOG, T omoia Kol EMNPEAlOUY apPVNTIKA TN VEX
KOAAIEQYELQL.

Eikéva 3.2: Ta @uTa TOu YAUKOU 0Opyou HETA TO KAEiOIWO TG QUTIKAG KOung (1), kou og mAnpn
ovantuén (2). (Amo 1o Opxeio Tou epyactnpiov TnN¢ DuOIoAOYIaC TWV QUTIKWYV KOAAIEPYEIWV TOU
Mavemotnuiov MoTpwv).
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H xdioyn 1ov avaykev g keAlépyelag oe vepd &ywve pe otaydnv apdevon
(crodaxtipes avd, 0,25 m pe péon mapoyn 0,3 IV hr. H 4pdevon mpayparonototveav
KOTG TG OROYEDMOTIVEG DPEG TNG MUEPOS Kol Yo SWIOTNUO TPLDV ®phv, Gtav
glavidotviav o 75% g Swhtoyng edagucrg vypasieg, maipvoviag @g eminedo
avagopdg ta 0,20 m axd v emeaveia Tov £34povs. Zovolud Eyvav 20 dwdoyucéc
apdedoEls, EVG 0 CUVOMKOG GYKOG TOL apdevTIkod VEPOD IOV KaTavEAGONKE o8 OAn
mv koAlepyntu mepiodo frov 145 mm (e ocvumeprhapPdveron to VYog TG
Ppoxdmraong).

34 KAAYYH TON ANAI'KON THX KAAAIEPTEIAX XE
OPENTIKA YXTOIXEIA

INa mv kéroyn 1@V avaykdv g kolépysiog Tov copfatucod yeipiopod oc
Bpentikd otoyeia, oe kGOe mewpapoTikd Tepdywo mpootédnkoav 4,9 kg obvetov
Mraopatog pe Tnv eumopikt ovopacio Complet (12-12-174+2 MgO). H civbeon tov
Mrdouotog givor 12% N, 6% vrd poper vitpwod xar 6% apueviaxod (KiTpud
appdvio 85%), 12% P,0s kar 17% K (v popoen) KaSOy).

o v kGAoyn tev avaykdv me kellépyewg o0 Brodoyikod ysipiopod o
KdAro, npooré@nxow 1 73 kg 0-0-48 (Hd'csvr Kd?u) étm ®ote va éxz-:t npoctsesi Ko

mcaoacuon:a (1) 10 Compete Plus (Plant Health Care Inc) &va p.wua mrcpoBtaKo’)v
mAnfuopdv mov nepthaufdver 6 £idn Tov yévoug Bacillus, woxmteg Tov yévoug
Trichoderma, xon axtivopdkites 100 yévoug Streptomyces, ko (ii) 0 Mycor Tree
Injectable (Plant Health Care, Inc), to omoio mepiéysr evdopvkoppites (3 &idn Tov
'yévoug Glomus xo 0 Entrophospora columbiana), 8Kt0],w|<6pp1§sg (Pisolithus
azotoﬁxans), Kaemg o Swysp'mco T 'ng 8v80p1)1<oppl§eg napayovw (formononetm)
7ov av&aver 10 Padud amouaouod tav pidv. O sufolacids Tov eddpovg £yve e
plondnicpo vdatikdv SwwAvpdtev Tov Topandve ckevacudtov (Compete Plus: 5 g
ag 20 1 vepod 1e xd0e nepoapanikd tepdxio, Mycor Tree Injectable: 20 g (10 g and
ka0e cvokevaoia) og 20 1 vepd, o kGO TEWPOROTIKG TENEN1O).

3.5 EXOPOI KAI AXOENEIEX

H xaAépysio TpooPAndnke omd ta Eviopa:

- v TPovOuET} eVOS £dapOPov kohedmTepov [Anacentrinus deplanatus (Casey)]
o1 TPOTO, GTAOW. AVEATTUENG TV PUTGOV,

- 16 apides Tov xaroumokiod Rhopalosiphum maidis (Fitch) wav Schizophis
graminum (Rondanis) cta veapd xuping @OALL Kot

- v TPovouen tng Sesamia nonagriodes (Lef), mov mpocParrer 1o oTteAéym
wopilog xatd tov Avyovoro. o v oavopstdmon Tovg yxpnoyomomdnke To
gmrpendpevo otn Prodoyu xedhépysie oxeboope OIKOT 32 EC ps dpaoctucn
ovcio, v aladpaytivn 3 2%

B.)»qqrnqn SmmodpEYMoE TpofAMiuoTa oTE TPGHTE CTESI qvqnm&nc '_r@v PUTOV TOV
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YAvkod GOpyov, avTIUETORICTNKE OE HE OKGMOUO KO KON HE YXOPTOKOTTIKO
BTGV

3.6 AEITMATOAHYIEX KAI IPOETOIMAXIA AEIC'MATOQN

Ta tov Tpoodlopioptd Tov oAk PWSEOPOL 6Te PVTE TpaypoToTOMONKaY, KoTd
m dfpxae mg xohMepyntucls mepwdov, 6 dewpotodnyies (mepimov avd
dexamevBuepo) Y kGOe yepopd, pe v Toxeio Apym 2 eutdv ond kébe
gmavédnym (o = 4). H npdm derypotoinyia de cvumepiiiobnke, Ady® mkpric
TOGOTNTOG PLTIKOD. VALKOD. ard To. veapd QuTh Yo TG KAUIKES avardcels. Apod. Ta
defynata yopiomxoav o8 BNIG’COI’)Q Kol QUM psrpﬁenxe T0 VOTO deog TOVG,
80°C y10: 3-7 nuépeg avihoye pe To OIS0 ABHENGTIC TAY QUTGV) Kat T peTPRANKE
TO0. §r|p() deog TOVG,. Z'm cuvéxsw To. EOAAD KoL O1 ﬁhamoi epouuaﬁommw e,

P 610 sppmcq 1076 YV6TOV apaipsaT THG ‘vypasiag TV SiYNOTOG.

Ewoéva 3.3: Asiypata tpiupévov Broctdv (apotepa) kot @OAmv (68514).

Katd g idieg nuepounvies yve derynatonyio £5agucod dwhvpotog amd toug
UOVIHOVG  SEIYUATOARATEG OTA TEWPANOTIKG Tepdyia o Badn 30 ko 60 cm yw
** . TPOCOIOPIoHO TOV SfEoINoV avopyovod eaceopov (HPO4 kot HPO,). Komowg
(popég N Afym stum:mv omd 6Mmg TOUG stumo)»nnmcorog c(o)mvsg 8&\1 nwv

e uatpnm}, 10 Ssiwaw, amokTovCay espucncpama 6mu(mou Ko axolouﬂouce

Subnon, i T AMym Swm'yong SWADUOTOC. .
Tw npoc&optcué TOD: OAKOV o.vépyavou sﬁa(pucou (pm(s(popou éywa

Blacmcng oo tsuaxw o0 Bto?»oymon KL TOL oruuBauKou xatpwuou avuatmxa
Kot B) oo TEAOG NG Kawayﬁmcng nep10dov. Katd v mpostoytocio tov edapukdv
stuarmv axokouet}ﬁrpcav 'cpia otadw: ) aapo&npavcm (anoualcpruvcm ™g
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Lerozpifnon Tov £d4povg ot Youdi amd. TOPGELAVY APUIPAVTOG TG TETPEG KAl TO.
widn vhikd (pies k.0.) ¥ v) kookiviope pe xboxwo dwpétpoy 2 mm. To £dapog
OV SWIAEPACE TO- KOGKIVO. ¥PNCULOTOONKE OTIG AvOADOEL EdAPOVE.

2o apyd Selyuata £3000VE TpOGdlopioTnKe N TENIEKTIKOTNTA TOV EGGPOVG OF
opyovich) ovoio. pe v éppeon pébodo. mg amotéppacng (loss. on. ignition-L.Q.L),
oy ovviotatu oty andisie Bapovs Enpov detypatog £ddeovs AoYe Kadomg mg
OPYONVIKNG OVOI0G..

Z10 T8hG NG TEPO30V (2-5/10/2004), &yve derypatodnwia 30 @UTAOV GUVOAIKG
and-1dale. xeipropud. (15 ond kabe emavainym) yio Tov TPEGHOPIGUO:- TOV ATOSOCEDV
oe &npn Pwpdlo. H enelepyocio tav gumkdv detypdrov éywe ommg ko omng
TPOTYYOUHEVES OEYHATOANYIEG.

3.7 ANAAYTIKEX MEGOAOI

3.7.1 IPOXAIOPTIEMOY QOAIKQY ®QXOOPOY XTO ®YTIKO
IXTO

o npoo&opwuég TOV- OAKOD: (pcoo(pépou oT0 qmmcé wré Yivetan oc 61')0 oTddo.:
compus’uon) site ue nypn xcovevcm (wet dlgesuon) (The Ana1y51s of. Agncultural..
Materials, 1981, Ahppayxiis xor Hamapiyog, 1995) ko
B) oto0 Sal’)repo oT0d10 npoc&opi@srm o okucég OO6PoPos. (Piotar)- o70 Sui?mpu OV
Bava&ouokuﬁ&c)(pmo(popucov o&eog) (Standard Methods for Water and Wastewater
1995).

Mé0Bodog Enpiic kaveng

ZT OUYKEKPUEVEG avaAdosls apywd éywe 1 Tapaokewn Tov Swkdpatog
TPoodlopioiol pe Enpm kadon.

Avtidpastiiple

1. Auidopa vipoyhmpucod 2 N.

Zoyitope 1 g Enpopévov kor Aewotpyptvov Quikob deiypotos ot Kkdya
mopoehdvne. Ov kdyeg tomoBetodviav o @ovpvo otovg 600°C v 5 dpec. T
CUVEXELD. PETAPEPOVTAV OE ATAYWYO EOTIO Y10 VO KPUDGOUV Ko apoV TpooBitaus 10
ml dwidparog HCI 2N o kas kaya, Tig Oeppaivape og TAGKO TOPAKTOONG Yo, Alye
Aemtd. Agnvaps ta delypatd pog vo kpuGoovv ot Enpavefipe xar To dimbodoape o
oykopetpikég Quideg tov 50 ml. Svpminpdvope pe omectaypévo vepd péxpr T
xepayfi. Ze oykoustpiki @uwin tov 100 ml maipvape 1 ml ond o kdBe deiypa ko1
copmAnpdvape g T yopayn. Xto siddvpa ovtd tpocdopilape 10 P pe T pébodo
70V aokopPikod oféoc.

M£00d0¢ Tov ackopPucod o&tog

H pé8odog avm ompileror omv apyn o to porvfdavikg dhag o éva 6&wo
dwdvpa  avidpd  pe 1 opBopmepopucd ovidvre -oympatifoviag  éva
POoPOpopoALPdamIKG obumloko, 10 omoio ot cuvéxew avdyetmr  amd TO
acropPiké 0&Y o€ Kvavovv Tov poivpdatviov.

Avridpastipre
1. Addopa Bsukod ofog SN: og 1 Aitpo amecTaypévon vapou dwrvovran 140
ml woxvod HaSO;,

2. Adhivpo poropdovikod appoviov: 6g OYKOUETPIKN qu?»n Tov 250 ml
dwidovron 12 g poivfdovics appdvio.
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3. AlGAupo TPUYIKOD KOAIOU- OVTIHOVIOU: O€ OYKOMETPIKN @QIOAN Twv 100 ml
duyAvovtal 0,2908 %TPUYIKO KAAIO- AVTIKOVIO.

4. AvidpooThplo A: 0E OYKOUETPIKA @IGAN Twv 2 AlTpwv PETO@EPOVTOL TO
nopomavw avtidpaotipla (1,2,3), CUPTANPWVETOL N QIOAN UE AMECTOYUEVO
VEPO PEXPL TN Xapayr], OVAKIVEITAl KAAG Kal amoBnKeVETAl O OKOTEIVO Kal
dpOaEPO PEPOC,.

5. Avtidpaotrpio B: og 100 aii avtidpaotnpiov A diahbovtal 0,528 aokopBIKou
0&€0¢ Kal avakaTeELOVTOL HEXPL TO OIGAUMO VO YiVEL KITPIVO Kal dI0UYEC.
(Mapaokevadetal TNV NUEPa TNE XProng).

MpoTuTn KOPTIOAN ELTIKOU 10TO0

Juykévipwan P (mg/l)

ZxAua 3.1: Mpdtunn KapmOAN poadiopiopol P oe QUTIKO 10TO

2€ OYKOUETPIKEC PIAAeC Twv 50 ml petoagépape 40 ml mepimov omd 10 KABE
deiyua, mpocBétape 8 ml avtidpactnpiov B Kal GUUTANPWVAUE PEXPL TN XAPOyN e
T0 TMPOGOIOPIOPEVO dIAALMO. AvakateoUe Kal TepIYEvape 10 AEMTA TOUAAGXIOTOV
HEXPL V' avomTtuxBei To Xpwua. TEAOC METPOVUCOUE TNV OMOPPOPNCN  OF
QOOUOTOQPWTOUETPO ota 880 nm. O LTOAOYIOUOC TNC CUYKEVIPWONC TOU OAIKOU P
(mg/l) 010 QUTIKO 10TO (PUAAO Kol BAacToi) €ylve pe T PorBela ¢ MPOTUTNG
KapTOANG (oxAua 3.1).

Eikova 3.4: AlOAOPOTO PE QVETMTUYHUEVO TO XPWHO Toug (Kuavoluv Tou poAufdatviov) (1) kot To
PAKOUETPO HETPNONG AMOPPOPNONG (2).

39



3.7.2 TIPOZAIOPIZMOZ AIAGEZIMOY ®QZdOPOY 2TA
EAADIKA AIAAYMATA KAI EKXYAIZMATA

Mo v EKXVAION TWV £d0@IKWV dEIYUATWY Xpnaotuonolroaue Tn yébodo Olsen. H
pEBodog Olsen eival n o cuvnBiopévn otnv EAAGSQ, yiaTi vdeikvuTal yia €0A@n W
LYNAN TIEPIEKTIKOTNTA O€ AOPECTIO, PETNC IKAVOTNTAC avTOAAAYNC KaTioviwy (IAK)
PECWV TIMWV pH Kal e opyavikn ouaia < 3%.

Zav EKXLAIOTNC Xpnotuomolnnke 1o diaAupa 0,5 M ge axedov otabepd pH 8,5. H
avoAoyia ekxOAIoNC 1/20 Kat 0 Xpovog eKxVAIoNC 30 Aemrtd. AkoAolBnae d1bnon twv
EKXUAIOUATWY, TO OTIOIO 0T GUVEXELD AVOADBNKAV.

ZxAua 3.2: TMpOTUTEC KAPTIUAEC TTPOCOIOPIoPOL O1aBETIYoy P og €00@IKG O1OAUPOTO KOl €0A@IKA
EKXUAiopOTa.

O mpoadlopiopog Tou OloBéaiyou P ota €00@IKA OIOADPOTO Kol EKXLAiouaTa
EYIVE PWTOUETPIKA pe To TeoT PhosVer 3, Phosphate Reagent Powder Pillows (0 to
2,50 mg/1 P(V m), 25 ml tn¢ Hach (Hach Company, 2004), To omoio atnpietal atnv
aVaAUTIKA) U€B0G0 TOU OOKOPPRIKOU 0&€0C. H PETOTPOTH] Twv OMOPPOPHCEWV OF
OUYKEVTPWOEIC Olabeaiyov P (mg/l) ota €da@ikd OIOADUATO KOl OTO €Q0QIKA
EKXUAloPOTO Eyive pe TN BonBela Twv TPOTUTIWY Tou OXAHaToC 3.2.

3.7.3 TPOZAIOPIZXMOZ THXZ OPIFANIKHZ OYZIAZ 3TO
EAADPOZ

H pébodog mou XpnoIPoToINBnKe WOTE va TTPOCIOPIOTEL N OPYOVIKI) ouaia Tou
€60@ou¢ eival autr tng amotéppwaonc (loss on ignition-L.O.1.) mou cuvioTotal oTnV
anwAela Bdpoug deiypatog 0a@oug AOYw KALONC TNC 0PYAVIKNAG ouaiag (AN@POYKNC
& Mamnapixog, 1995). e nopoeAdviva xwveutnpla (uyilape 20g e60@IKoD deiypoToc.
AuTa TomoBeTolvTav o€ PoLPVO yia 24 wpeg Kal atoug 105°C. Z1n cuvexeia agou
anoktovoav Beppokpacia mepIBAAAovToC (oe Enpavtrpa), Cuyidovtav. 'Yotepa Ta
XWVEUTHPIO EUTIONVAV € QOUPVO LPYNAWVY BEPUOKPACIWV KOl TAPEUEIVOV EKEI yia 48
WPEC Kal o€ Beppokpacia 350°C. MeTa TIC 48 WPEC, TA XWVELTHPIA APAVOVTAV OE
Enpavtnpa PEXPL va Kpuwaouv Kal {uyidovtav Eavd. Av umobgooupe ot Bl givarl 1o
&npo Bapog Tou €30QIKOL dEIYMATOC TIPIV TNV OMOTEQPWAN Kal B2 10 Bdpog peta v
anoTEPPWON, TOTE N amwAel0 PApouc AOyw OmMOTEPPWONG Omodidetal otnv
KataoTpoen TN opyavikig ovaiag (L.0O.1.%=(Bi-B2)/Bi*100).
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4. ATTOTEAEZMATA- 2YZHTHZH

41 METEQPOAOTIIKA AEAOMENA MEPIOXHX
ATPOKTHMATOZ

To PETEWPOAOYIKA OEdOUEVO TTIOL TTAPOUCIAoVTal OTa dIAYPAUMATO TNE EVOTNTOC
autn¢ EANEONoav amd T0 PETEWPOAOYIKO aTaBud tou Mavemiotnuiov Moatpwy, TOU
Bpioketal oe amdotacn mepimov 300 m and TOV MEIPOPATIKO aypo. AN Tnv
enegepyaoio Twv dedopEvwy aTo mpoypaupa Origin v.6.1 (OriginLap Corporation)
TpoékuYPav pia oelpd omo oloypduuata, pe T Porbela Twv omoiwv Eixape o
OOQETTEPN EIKOVA VIO TIC KAIPIKEC OLVONKEC TIOU EMIKPATNOOV KATA TNV TEPIOSO
avamTuéng TS KAAAIEPYELAC TOL YAUKOD GOpYOU.

210 oxAua 4.1.1 mapouaialovtal ol PETABOAEC TN unviaiag Bepuokpaaiog Tou
agpa (ueyiotn, eAdyiotn Kot péon, o€ °C) Kol ¢ pnviaiog Bpoxontwaonc (o€ mm)
TAnaiov Tou aypoktiuato¢ Tou Mavemotnuiov Moatpwv, 6mou &yvav Ta melpduata
KOTA TNV KAAAEPYNTIKN Tiepiodo 2004.

MG

Ixua 4.1.1: OpPpobepuikd didypappa meploxng Mavemotnuiov Motpwv Yo To
KOAIEPYNTIKO €T0¢ 2004 (peTOPOAEC péong pnviaiog Bepuokpaaiog Kal pEang pnviaiag
Bpoxomtwaong, 6edopéva oMo PETEWPOAOYIKO aTabud Tou Mavemiotnuiov Motpwv).

Mapatnpolue OTIL  ONUOVTIKEG OIOKUUAVOEI  KOATAYypA@nNKoOv ¢ TPOC TN
Bpoxomtwan, PE PNOEVIKA TP To uriva AUyouoTo Kol OpKETA udnAn yla Tov
ATpIAIo, VW GNUOVTIKEC BPOXOTTWOEIC oNnUEIWBNKOV Toug urveg lobvio Kat lovAo,
Ol omoieq Eemépaoav TIC PETEC KAIUOTIKEC TIPEG TNG TEPLoxnC (181aitepa o lovviog).
ZNUOVTIKOTEPN QULTWV NTaV Yo T0 Prva lobvio (25,1nun), Kot TV MEPiodo Tng
@UTELONG TV OTIOPOPUTWV (8 louviov, nuepoAoylaKr nuépa 160). Apketd &Enpoi
ATav ol Pfveq Mdalog Kal ZenTéPPpIog, Evw TEPIOCOTEPO ENPOC NTav 0 OKTWPPIOE, UE
HOAIC 5,4 yrmi BpoxOmTwon.

>1a oxnuata 4.1.2 kai 4.1.3 @aivovtal o1 NUEPNOIEC PETABOAEC TNC EvTaaong NG
NAIOKNG aKTIVOBOAIOG TOU OEXTNKE N KOAAIEPYEID TOU YAUKOU 0Opyou Kal Ol
HETOPBOAEC TNC pEONC  unviaiag OXeTIKAC uvypoaoiac avtiotoilxa. Katd v
KOAIEQYNTIKY) TiEPiod0 Tou €Toug 2004 eixape ULYPNAEC EVTACEIC NAIOKIC
aKTIVOBOAIOC, HE TIC LYPNAGTEPEC TIMEC VO CNUEIWVOVTIOL KOTA TV Tepiodo mou
TOPOTNPENBNKE TO KAEIGIYO TNC QUTIKAC KOPNG TNC KOAAIEPYELOC TOU YAUKOU GOPYOU,
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YEYOVOC TIOU €UVOEL TIC amMOdOCEIC TOU YAUKOU aOpyou o€ Pilopala (Lemaire &
Chartier, 1996).

Huepoloylokég nuépeg (Jd)

TxAua 4.1.2: MeTafoAég TNG OAIKAC NUEPNOIOC NAIOKAC aKTIVOBOAIOg aTnv TEPIOXN
TOU aypoKTHpatog MavemaTnuiov Matpwy yia To KAAAEPYNTIKO £€T0¢ 2004, (Acdopéva
0T0 TO PHETEWPOAOYIKO 0TaBUO Tou Mavemotnuiov Matpwv).

TxAua 4.1.3: Aaypappo cOyKpiong Tng PEONC PNVIaiag OXETIKAC vypacioag amo
METEWPOAOYIKG dedopéva tng E.M.Y. Kol TOU METEWPOAOYIKOU oTaBuol TOU
Mavemotnuiov MoTpWV yia TNV TEPIOXA TOU AYPOKTAHOTOC.

H pnviaia mopeia tnNg OXETIKNAG vypaciag emnpeadeTal amd TIC PETAPROAEC TNG
Bepuokpaaiog Tou agpa. O1 XauNnAEC TIMEC TNC OXETIKNAG vypaaiac (47%) Katd ToO
pfnva loOAlo oxetidovtal pe TIC vPnAEC Bepuokpaoie¢ tou aépa (39°0) mou
Kataypd@enkav Katd to prjyo autd (oxnua 4.1.1).
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4.2. OPFTANIKH OYZIA EAA®OYZ

H opyavikr} ougia oto €d0@o¢, Onw¢ mpoavapepdnke PBPEBNKE Ue TNV EPUEDN
pEBodO TN anoté@pwang (loss on ignition-L.0.1.). Zto papddypaupa Tov oKOAOLBEI
(Zxnua 4.2.1) eaivovtal To AMOTEAECUOTO TG PEBOOOL Kal yiveTal gUYKPION TOU
TTOC0CTOU OPYQVIKIC ouaiag o€ U0 dIAPOPETIKA BABn KaBwg Kal g dU0 TPOTOUG
dlayeipiong g KOAMEPYELOG.

Mepapatika Tepayia
(ouuBoTiKA-BloAoYIKN Slaxeiplon TNG KAOAAIEPYELAC)

Zxnua 4.2.1: H mePIEKTIKOTNTA TOU €8AQOUG GE OPYOAVIKI) 0UCid, ylo Toug duo
XEIPIOPOUC TTOL €QOPUOTTNKAY (CUPPBATIKO Kat BloAoyiko) Kat yia Badn 0-30 cm Kot
0-60 cm avtioTolxa.

H mpoaBrkn opyavikr¢ ouaia¢ (300 1 topeng tomou BoATIKAC pe Bdon ToO
sphagnum) oTO TEIPOUATIKA TEPAXIa pE TO PIOAOYIKO TpOMo dlaxeipiong eixe wg
QMOTEAECUA TO TOCOOTO TNC MEPIEKTIKOTNTAC TOL €JAPOUC OE OPYOVIKI) ouadia vo
eival vPnNAOTEPO OO EKEIVO 0TO CLPPATIKO TPOTO dlaxeipiong Kat yio Ta duo Pdon.
Oagov agopd oto Pdbog Twv 30 cm PBPEBNKE TO TOCOOTO TNG OPYOVIKIC 0LGIAC KATA
18,2% ouvénuévo o€ OXEon ME TO QVTIOTOIXO TOCOOTO OTO OUUPBOTIKO TPOTO
dlayeipiong ™C KOAAIEPYEIOC, €V yia TOo PaBo¢ twv 60 n av&énon ATOv TOAD
HIKPOTEPN (<4%).

43. MNAPAIrQrH YTNEPIFelAz =HPHX BIOMAZAY -
ATOAOZEIZ

Mapoatnpwvtac 10 oxfua 4.3.1 dl0MIOTWVOUUE OTI AVEEAPTITOU XEIPIOUOU N
avénon e umépyelag Propalac (OAA Kat BAacToi) gival alyyo€ldng YETOROAN Tou
xpovou (Sigmoidal, Boltzmann),

_ Ax-Al
1+ expfx - xo)dx
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onwg eixape det kat atn BiBAoypagia (vBxberop, 1993, Oalimmb, i ai., 1994).

210 PWTO aTadia abEnanc, N mapaywyr Bropdlag eival OXETIKA apyn, EVw PETA
amd TO MEUTTO OTASI0 avEnang (nuUepoAoylakr nuépa 222) akoAouBei pia mepiodog
andtoun¢ av&nong. Mapatneolpe OTI Ta QUTA TOU [BIOAOYIKOU XEIPIOHOU EXOuV
HEIOPEVEG TIMEC EnpNC PBropddag mpog To TEAOC TNC KOAAIEPYNTIKAG TEPIOOOUL.

AvaAoyn TTWON TOPATNEOUUE KOl OTIC TIUEC TWV CUYKEVTIPWOEWY TOU OAIKOU P
ota @UTA Tou PloAoylkol Xelpiopol. MiBavov ota QUTA-dEiyuoTd pog va eixaue
HIKPOTEPN TPOCANUN BPEMTIKWV OTOIXEIWY, 1) WEYOADTEPN TTWON TWV TOANIOV
@UAAWVY KOl KOT' EMEKTOON PIKPOTEPEC TIWEC Bropddac (NikoAdov, K.a., 2000). Emiong
évag GANOC TTaPAYOVTaC TIOU UTIOPEL VO EMNPENTE TN Peiwan Tou pubuoL av&nang Tng
Bloydlag Ttov TEAELTAIO pNvO, €ival N PIKPEC TIWEC LYPOCIOG TOU EXOUME TO
YentéuPplo (oxAua 4.1.3) (Knvnoiiiog, oi Bi., 2000). Av Kal TpEMEL va onElwdEei OTI
KATL TETOI0 OEV EVIOMIOTNKE OTIC TEAIKEC amoddaelc Enpn¢ Blopadag (oxnua 4.3.4),
0oL ALENONKE GNUAVTIKA 0 apIBPOC Twv delyudtwy (30 @utd). Avtibeta, pdAloTa,
TO QUTA TOU PBIOAOYIKOU XEIPIGUOU GUVEXIOV Va divOLV EAAPPWC UEYAAUTEPES TIMEC,
OMWC KOl 0TI TPONYOUUEVES DEIYPOTOANYIEG. ZUVOAIKA yla OAN TNV KOAAIEPYNTIKA
MEPindo, Oev EVIOMIOTNKAV OTATIOTIKA ONUAVTIKEG dIAPOPEC AVAPETT OTOUC OO
XEIPIOMOUE Y1a KOvEVa OTASIO OVATTUENE TNG KOAMEPYELAC.

IOAOYIKOC XEIPIOHO
2500. BloAoy ,CX p us
GUMUPBATIKAOC XEIPIOUOG
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p—
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UT 750.

/1

500-
250-

— bttt —
170 180 190 200 210 220 230 240 250 260 270 280

HuepoAoyloKEG NUEPEC

IxAua 4.3.1: Enidpaon Twv 6U0 XEIPITUWY TNV TIOPAYWYI OAIKIG UTEPYELAC ENPNG
BlopdZog avd povada em@Avelog €dAQPOUC KATA T SIOPKEID TNG KOAMEPYNTIKNAG
TEPIOdOU

210 oxnua 4.3.2 ol TipEC TNG Enpnc Plopdlag ekppdotnkav wg abpollOpevo
EKOTOOTIONO TOOOOTO TNE OAIKNAG ENPN¢ Bropadag, £T01 WOTE HYE TNV OAOKANPWAN TN¢
avamtuéng TNG KOAAIEPYEIDG, TO ABPOICUO TwV TOCOOTWV TWV QUAAWV KOl TWV
BAaoTtwv va divel To 100%. ZTIC 6o TPWTEC delypaToAnyie¢ ta mocoatd Bropddag
ota UAAG Kal aToug BAaCTOUC €ival TapPOUOLa KOl 0TOUC dUO XEIPIOPOUG. ATO TNV
Tpitn dctypotoAnyia (MEPiOdOg KAEICIMATOC TNG QUTIKAC KOUNC) £XOUUE OMOTOUN
avénon twv TNV Blopdlac Twv PAACTOV PEXPL TO TEAOG TNC KOAAIEPYNTIKNC
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TEPIOdOL. MEXPL Kal TNV 0AOKANpwan Tng avenong (tétoptn octypatoAnyia), ta
QUTA €Xouv cuaowpeLoel NON 1o 50-60% Tou &npol BApPouC TOLC Kal Katd TNV
wpipavan, To 80-85% Ttou Enpou BAPouC TOU PUTOL OQEIAETAL OTO BAACTO.

205 222 239 256 273 205 222 239 256 273

HpepoAoylakeég nuépeG HuepoAoylokég npépeg

Zxnua 4.3.2: Kotavopn tng mopayouevng Enpng Bropalac (%o oAIKNG) 0Ta EMPEPOVE TUNMOTA TOU QUTOD OF
BroAoyiko (1) kat cUPBATIKO XEIPIOUO (2) KOTA TN JIAPKELN TNG KAANEPYNTIKAG TIEPIOSOU.

‘Oaoov a@opd TIC TEAIKEC amodoaelg ae Enpn Blopdla (oxAua 4.3.4), ota BloAoyikd
TeEPOXIO Eixape amodaoelg (o€ @UAND Kal BAACTO) TNE TAEEWC TwV 24,47 i/ X& evw ota
Tepdy1a Tou cuUBATIKOL XeIPIopoL gixape Alyo xaunAdTtepeg anodoaoel (23,42 0 oa),
av Kol N midpaan TV XEIPIoPWY 08 BPEBNKE GNUAVTIK.

Zxnua 4.3.4: Emidpoon Twv 600 XEIPIOPWY OTIC TEAIKEG Omod0aelg o€ Enpr) Blopdla. Ot TIPEG avapEpovVTal
0T0 PECO Opo * TUTIKO o@AAUa, pe n = 30. Ot d10QOopEC PETAEL TWV XEIPIOPWY OV NTAV OTATIOTIKA
ONUAVTIKEC.

O1 amoddaoelg o Enpry Bropada Tou cupBaTIKoL XEIPIoUoL BpiokovTol Yéoa OTo
€0POC TwV TINWV 17,2-45 t/ha mou €xouv dwael ol Dalianis et al. (1995) yia &vav
HEYAAO apIBUO TEIPAUATWY Kal XEIPIoHwV aTnv EANGda yia Ty idla oikiAia (Keller)
(Atukn, KegaAovia, Kapmeviol, Mopyoc, Kwmnaida, Adpioa kot Kopotnvr). Ztn
BopeloavatoAlky EANGda (Opeotidda) ot Alexopoulou et al. (2000) oava@Epouv
anoddaoelg Tng molkiAiag Keller mou kupaivovtal ano 26,1 t/ha (Kavili) pexpt 35,3 t/ha
(Rizia). Ztnv kevtpikl EAAGda o1 Kavadakis et al. (2000) ava@Epouv amodOaEIC Tou
Kupaivovtal and 20-25 0 ha péxpt 32-36 t/ha. Mapopoleg gival Kal ol TIYEC TWV
Derkas et al. (2000). To peydAo €0pog Twv omodO0eWY otV EANGSQ £XEL OXEDN ME TO
HEYOAO €0POC TWV TTOPAYOVTWV TIOL €MNPEAOLY TNV avdamTuén Tou aopyou (TEploxn,
BPEMTIKI) KOl QUOIKI) KOTAOTACN TOU €3AQOUE, KAAAIEPYNTIKEC TEXVIKEC, OUVONKEC
vypacia¢ K.o.). Ot amodocell otn PIOAOYIKI) KOAAIEPYEID TOU YAUKOU GOPYyou
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OUYKPIVOUEVEG HE OUTEC TWV CUUPBATIKWV XEIPIOPWY (0ev PBpeBnkav avtioTtorxa
nelpdpata BroAoyikou xeiptopol atn BiAIoypa@ia) gival TOAD KOAEC.

44 AIAKYMANZH THX TIEPIEKTIKOTHTAZ ®QX®dOPOY
2TA OYTA

H dlok0poven Tng EKOTOOTINIOC TEPIEKTIKOTNTOGC TOU PWOPOPOV OTO UTIEPYELD
TUNUO Twv QUTWV (QUAAO Kot PAactoi) eival ekBetikd @Bivouoa (Exponential,
ExpDecl) pe 10 Xpovo, mapduota p' auty mou Kotéypayav ol Cavigelli kot Thien

y = yO-Ae 7

(2003) otic HIMA kat ot Myers et al. (1987) otnv AuoTpoAia, 0 KOAEPYEID
KOPTOd0TIKOU 00pyou. [apduoleC PETOBOAEC €miong €xouv KOTaypogel otnv
KOAAIEPYELD TOU KOAGUTOKIOU amtd Tov Jones (1982) atic HMNA (TlivoKag 4.4.1).
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SxAua 4.4.1: MeTaBOAEC NG EKOTOOTIAIOG TEPIEKTIKOTNTAC O PWOPOPO, PUAAWV Kol BAACTWV OTO
BIOAOYIKO Kal GTO GUMPBOTIKO XEIPIOUO KOTA TNV JIAPKEID TNC KAANIEPYNTIKAC TEPIOOU.

KaumoAn Fe A vo t
DUAWVY (ZX) 0.66889 1.48348 0.32299 19.54367
dOAMwVY (BX) 0,54633 0.03109 0.2572 3.3301
BAaoTtwv (ZX) 0.78916 1.17403 0.09008 43.43086
BAooTtwv (BX) 0.89972 1.10869 0.05445 35.97578

Mivakag 4.5.1: O1 oTO0EPEC TWV €K BETIKWV KAUTIOAWY TIEPIEKTIKATNTAC PWOPOPOU.

JUyKpivovTag TIC KAPTUAEC TOU CUMPBOTIKOD XEIPIOWOD ME TIC AVTIOTOIXEC TWV
Myers et al. (1987) d10MIOTWVOUHE OTI KOL 0TA OUO TIEIPAUATA 0T QUAAD EXOUUE T
uPNAGTEPO TOCOOTA % P, Ta omoia mapouvcidlouy pia YIKPN MeEiwon pe to Xpovo
(oxAua 4.4.1). Eve oto mooooTd % P Twv BAAOTWV TOPOTNEOVUE HIa UEYOAUTEPN
peiwan, €10IKA OTIC TPEIC TEAEUTAIEC detypoTOANYieC. MBavov n peyoAOTEPN UEiWON
(apaiwan) Tou PWoPOPoL aTouC PAACTOUC VO EXEL VO KAVEL YE TO PEYOAUTEPO PUBUO
av&nang Touc.

JUYKpIvovTag TIC KAUTUAEC TOU CUMBOTIKOU XEIPIOPOU W' OUTEC TOUL PloAoyiKov,
TOPOTNPEOUUE OTI Ol TIEPIEKTIKOTNTEC TOU BIOAOYIKOU XEIPIOUOU Eival PIKPOTEPEC KOl
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oTa QUANO Kal 0Toug BAacTolg. Emiong mpénel va ava@epbei 0TI o1 TIEC % P tou
ouppaTIKoL XEIPIOPOL KupdavBnkav ota @UAAa amd 0,39 péxpt 0,3 Kal oToug
BAaotolg and 0,37 péxpt 0,15. Evw ol avtioTtorxeg Tou BloAoyikol Kuudvenkav ota
@OAA0 amo 0,34 €w¢ 0,25 kat otoug PAacTtol¢ amd 0,26 pexpt 0,08. Ot TIYEC Twv
@UAAWV KOl OTO OUMPATIKO KOl OTO PBIOAOYIKO XEIPIOUO €ival péoa ota Opla
endpkelag Tov P (0,2-0,4% &npric ouaiag) (Avatoyidng, 2000, KouKOULAAKNG Kal
MamnaddémovAog, 2003). Eva To mMOC00Td Twv BAACTWV OTa TEAELTOiIO oTAdIN €ival
HIKPOTEPO TOL 0,2%, OnAadr KATw TOU Opiou EMAPKEIOG. AV KOl GUP@WVA UE TOV
Lockman (1972) ta opia endpkela¢ tou P kupaivovtal avadoya pe 1o oTAdI0
avamtuéng mou PBpiokovtal Ta @UTA Tou adpyou (mivakag 1.6.1). ZTo MPWTA TEVTE
oTddla Ta opla emdpkelag katd Lockman eivat 0,2-0,6% P oto €kto aTtddio €ivat 0,2-
0,35% P kat ato £B3dopo Kol 6ydoo ival 0,15-0,25% P. Onote povo ol BAOCTOI Tou
BloAoylkou xelptopol Kotd Lockman €xouv avemopkn P Katd v wpigavon twv
PUTWV.

45 AOPOIZTIKH 2YZZQPEY2ZH ®Q>®OPOY

llapotnpwvtac Ta SloypAPUOTA TNE CUCCWPELCNE TOU PWOEPOPOU OTA QUTA TOU
YAUKOU c0Opyou, (oxnuoa 4.5.1) O10TICTWVOUUE pia alyhoeldr) avénon (Sigmoidal
Boltzmann), ota unépyela TuRuata tou @utol (mivakag 4.5.1), c0uewvn PE N
Al - Al .
1+ exp(x - xo)dx
BiBAoypagia yia to gopyo omd 10 Vanderlip (1993) kat yia T0 KOAGUTIOKI OTIO TOUG
Alley, et al., (1997) kat Mengel and Kirby (1978).

KapmoAn R2 A, a? X0 dx
POV (EX) 098772  -78.77376 5164.87749 48133797  115.27578
DOMwV (BX) 0.99472  -0.90524 12109584 7874572 18.29958
BAGTOV (EX) 097827  -20.71259 404542936 17713712 29.61637
BAaotév (BX) 098704  -9.71498 411.7715 100.02498  14.9019%
GOMOV+BAOTOV(EX) 098391  -35.73078 13706.29559  231.7661 37.61996
DOMWV+BAIOTOV(BX) 099349  -487137 523.4073 95.4965 15.49145

Mivakag 4.5.1: O1 gTOOEPEC TWV TIYUOEIdOV KAUTIUAWY CUCCWPELONS PWTPOPOU.
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ZxAua 4.5.1: O oAIKOG TPOCAAUBAVOUEVOC PWOPOPOC aTa GUAA (1) kal aToug BAacTouC (2) ,0To
BloAoyiko kot 0T0 GUUPBOTIKO XEIPIOUO (o€ NI8 P avd QuTO) KOTA TNV OIAPKEID TNC KOAMEPYNTIKIC
TEPIOGOV.

ZUYKPIVOVTOG TOUC dUO XEIPIOPOUC TAPATNEOVHE OTI TO QUTA TOU GUMPBOTIKOD
XEIPIOPOU TOGO OTa (QUAAG 000 Kal 0TOUG PBAACTOUC OLUCCWPELCAV TEPIOCTOTEPO
@WOPOPO OO autd Tou PloAoyikol. Eve ata @UAAA N 010QopAd CUCCWPELONC OV
gival TOAD peydAn, otoug BAactolg €ival, 1d1aitepa PETA TNV AvBnon twv @uTwvY (
100 pépeg mepimou PeTd T omopd).

Zxnua 4.5.2: O oAIKOG TPOCAAUBOVOPEVOC PWOPOPOC OTO UTEPYEID TUAMA
TOU QUTOU, OTO BIOAOYIKO KO GTO GUMBATIKO XEIPIOHO KOTA TN OIAPKEID TNG
KOAAIEPYNTIKNAG TEPIOOOU.

210 oxAua 4.5.2 TopouctadeTal To ABPoIoHa TNE CUYKEVIPWAONC TOU PuaQOPOU
ota @OAAG Kol oTou¢ PAacTouc. Mapatnpolue OTI TO abpoloTIKO didypaupa gival
TOVOMOIOTUTO W' aUTO TWV BANCTWY, KATI TTOU ATOV AVAPEVOUEVO O@OL Ol BAacToi
OLOOWPEVCOV TIOAU PEYOAUTEPO TIOCA PWOPOPOL AMO TO QUAAA. Ot PEYIOTEC TIHEC
OUGOWPEVCNG PWOPOPOL aToug BAacTol¢ ftav 359 mg P/ @utd, oto BloAOYIKO
XEIPIOUO Kat 600 mg P/@utd, oto cupBatiko, evw ata @UAAa 110 mg P/@uto kat 150
mg P/@uTd, avtioTtolxa o€ KABe XEIPIOUO.

210 SloypAppoTa Tou oXAUatog 4.5.3 KOoToypa@ovTal Ol TEPIEKTIKOTNTEC TWV
EMPEPOLC UTIEPYEIWV TUNHOTWVY WE EKATOOTIAIO TOCOOTO TNG OAIKAG TEPIEKTIKOTNTOC.
Ol YPOQIKEG TOUC TOPACTACEIC €ival KOPTUAEC OlyHoE€1dolC popenc (Sigmoidal
Boltzmann) kai o1 ataBepég Toug divovtal atov mivaka 4.5.2.

Al - Al

Moapatnpolue 0TI OTIC €€NVTA TPWTEC UEPEC (BAACTIKI) (QACN) N MEPIEKTIKOTNTA
Tou P ota @UAAa gival peyaAlTtepn am’ auth Twv PAACTWv. Eve ota emopeva otadia
au&avel amoToua N TMEPIEKTIKOTNTA Tou P otou¢ BAactou¢ (avamapaywyikr @daon)
(Vanderlip, 1993, Gerik, et al., 2003).
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Zxnua 4.5.3: AlokOpavon Tng MEPIEKTIKOTNTAC P (% OAIKOU) o€ @UAAQ, PBAOCTOUC Kot QUAAG &
BAaoToUC o€ cLPPBOTIKG (1) Kat BIOAOYIKO XEIPIOPO (2) KOTA TN JIAPKELN TNC KAAMEPYNTIKIAG TEPIOd0U.

KopmoAn WA~ A a2 X0 ax
POV (ZX) 0.97987  -6.30049 -6.30049  329.32205  83.24188
DPOMwV (BX) 0.99659  -0.46126 28.104 82.3214 21.01988
BAaaTtov (2X) 0.95062  -0.63244 562.55343  163.49791  23.6249
BAaotwv (BX) 0.97805  -2.1597 102.45813 10452381  15.96749
DOMWV+BAACTOV(EX)  0.95917  -0.99414 584.16381  165.45042  27.98202
DOMwV+BAAOTOV(BX) 098773 -1.23762 125.84873  99.47698  16.70491

Mivakag 4.5.2: O1 0TOBEPEC TWV GIYUOEIdOV KAUTIOAWY GUGCWOPELONE PWTPOPOU.

ZuyKpivovTag Toug duo XEIPICUOUC TapPATNPOUUE OTI GTO PBIOAOYIKO XEIPIOUO N
OLYKEVTPWAN ToL P ota @UAAO €XEL HIO TIIO €vTovn avEnon am' OTI 0TO CUUPBOTIKO,
@TAVOVTOC TEMIKA 0TO0 23% TOu OAIKOU P 010 @uTO. Evid 0TO cUMBOTIKO Ta QUAAQ
KataAapBavouy TeAIKA To 20% Tou 0AIKOU P aTo @uTo.

46 MPOZAHWYH TOY ©Q>dOPOY AINO TA ®YTA

210 papdoypopua Tou oOxAuato¢ 4.6.1 kataypdeovtal Ol UETAPROAEC TNC
TPOCANYNG TOU PWOEOPOV OTA UTIEPYEID TUNAUOTO Tau adpyou (QUAAA Kol BAaoToi)
o€ BIOAOYIKN KOl GUUBATIKI KAAAIEPYELD. H TPOGANWN LTTOAOYIOTNKE WC S10POPA TWV
y8 P avd @uto peta&d ouo detypatoAnyiwv. Mapatnpwviac to papddypauua
JlATIOTWVOUUE OTI TIC EVEVIVTA TPWTEC UEPEC TA QUTA TPOCAABAVE QPWOEPOPO WE
av&avopevo puBud Kol oToug dUO XEIPIOUOUC, ME Aiyo HPEYOAUTEPEC TTOCOTNTEC OTO
OLMPOTIKO XEIPIOUO. ZTN CLVEXELD OTO JIACTNUO PMETOED TNE TPITNG (95 PEPEC PETA TN
omopd) detypatoAnyiag Kat tng TETOPTNG (112 pépeq PETA TN OTOPA) TOPATNPOUME
HEIWPEVN TIPOOANYN QWOPOPOL KOl OTOUC OUO XEIPIOPOUC, ME TIO EVIovn OTO
BIOAOYIKO XEIPIOPO. Z' autd TO dAaTna apXidel n avamtuén Twv OTIOPWY Kal EXEL
dlamioTwhel 0TI odK)opa, auIVOEEa Kol TPWTEIVEC omd TO PBAAOTO Kot Ta QUAAX
HETAQEPOVTAL 0TOUC OTIOPOUC (VBNARIMHp, 1993). Emopévag ot TIPEC TPOaAnYng P amo
@OAAO Kal BAOCTOOC OTIC dLO TEAEUTAIEC OElyUOTOANWIEC deV AMEIKOVIEL TNV OAIKN
pooAnyn P omo ta @uta.
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Hpépeg JETA TN omopa

SxAHa 4.6.]: METABOAEC TPOCANYNG WOPOPOU (i@, P/ QUTO) 0 QUAND &
BAaOTOUC, o€ BIOAOYIKO Kal GUMPBOTIKG TPOTO KOAMEPYELQE OPYOU.

4.7 AIAKYMANZH TOY AIAGEZIMOY ®Q>®dOPOY 2TO
EAADOZ & XTA EAADIKA AIAAYMATA

2t ovuvéxela Ba  TOPOULCIACTOUV T  OMOTEAéoUATA amMd  TIC QVOADGEIG
€00(POSIOAUMATWY TIOL TAPONKAVY OO HOVIPOUG dElYUOTOANTTEC o€ BABN 30 am Kai 60
oyrt KOl GTOUC BUO XEIPITUOUC KAAAIEPYELaC (oxnpa 4.7.1).

Hpepoloylokég nUEPEC

ZxAua 4.7.1; AlakOpavaon TG CLYKEVTPWONG dIOBECIPIOU PLOPOPOL a€ €GAPIKG dloAUpOTa BaBoug O-
30 em Kot 30-60 ou o€ BloAoyiko (1) Kot GUPPBOTIKO XEIPIOUO (2) KOANIEPYEIAE YAUKOU GOPYOU.

210 pofdoypdupata Tou oxnuotog 4.7.1 mapatnpolPe OTI KOTA TNV TPWTN
delypaToAnPia €X0UME TIC IO LWNAEC CUYKEVTPWAOELG P KOl 0TOUC BUO XEIPIOUOUE, Ol
omoieg oTn OULVEXElD pElvovTal anmdTopa. H peiwon autr) OlkaloAoyeital omo
HEYOAN TPOCGANWN ToL P amd T UTA TOL GOPYOU KATA TIC EEAVTA TIPWTEC PEPEC PETA
NV avaduaon (vBikleriip, 1993, Gel-0i, i 4\., 2003). Adyw TNC EANEIYNC TWV TIHWV TNE
TPWTNG Kal TPItN¢ delypatoAnyiag ota edagodioApota (oxua 4.7.1) dev umopei va
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yiVEL OUOXETION TWV TIUWV TOU J1ABECIPOL P Twv €00QOSIOAVHATWY HE TIC TIUEC TNG
pooANYNG P amo ta @uta.

Enion¢ otnv mpwtn detypatoAnio mapatnpolUE VPNAGTEPEC OLYKEVTPWOEIC P
ota ociypata Tou PIkpoL BdBoug (30 ov), evw OTIC UTIOAOITEC OEYUOTOANWIEC €ival
Aiyo auénuevec ol TigeC Tou P ota deiypota Twv 60 oyr. Mapatnpolue TéAog, 0TI 0
OAN TNV  KOAAIEQYNTIKY TEPIOd0 LMApXouv dlabECIpa MO0  QWOEOPOV  OTO
P1{OOTPWHA, KOl aTOUC dUO XEIPIOHOUC.

SXAHa 4.7.2: ZUOXETION TWV CUYKEVIPWOEWVY OI0BECIPIOU PWOPOPOL 0T EGAPIKA IOAUHOTA TOU
BloAoyikoU Kai Tou cupPBaTIKOU XEIplopol ata fadn twv 30 ou ()kat 60 €in (2).

JUyKpivovtag TIC OUYKEVIPWOEIC P otouC Ouo xelpiopoug (oxnua 4.7.2)
TOPOTNPOVME OTI TNV TIPWTN OEIYHOTOANYIO HEYAADTEPEC €IVl 01 GUYKEVTPWAEIC TOU
BloAoylkoO XeIPIoUOU, &Vw OTIC UTIOAOITEC UEYOADTEPEC €ival TOU CUMPATIKOU, HE
HIKPA Olo@opd. Emopévwe n MIKPOTEPN TPOCANYn P ota TeAeutaia otddio OTO
Bl1OAOYIKO XEIpIoPO (oxAua 4.6.1) dev €xel axéan We TN OlaBeaIuoTNTA TOU P aAAG e
GAAOUC TapPAyovTEC (OTWCG TEPIOPICUEVN dPACN HUKOPPILwY, OTAdI0 AVATITUENC TOU
aopyou, BepuoKpaaia Kal vypaaia Tou 60QouC).

>1ov mivaka 4.7.1 mapouatdovtal To OMOTEAETUATA TNC EKXVAIONE TwV ESAQIKWV
dEIYMATWY ToL APBNKOV 0TNV apxr KOl 0TO TEAOG TNC KAAAEPYNTIKAC TEPIOOOUL OTO
BdaBn 30 an kat 60 am.

ApXN KOAANEPYNTIKNAC TIEPIOOOL

XEeIPIopo¢ Bdbog deiypotoc 30 »0  Babog deiypatog 60 vin
Z ac 4.3 21
JUMBOTIKOC 141 101
TENOC KOAAIEPYNTIKAC TEPIOSOU
Xeplopog Bdboc deiypatoc 30 an  Bdboc deiypatog 60 oin
T 18 15
ZuuBaTikog 5.3 4.0

Mivakag 4.7.1: Zuykévipwaon P (inM1) o€ deiypota dA@QoUC, aTnv apxr Kat 0To TEAOG NG
KOAAIEPYNTIKNAG TIEPIOOOU Kal OTOUG OUO XEIPIGHOUG

Ol TIPEC TWV CUYKEVTPWOEWY PWOPOPOU TWV EDAPIKWVY EKXUAICUATWY (Tlivakag
4.7.1) eivol 0eKOTAACIEC AMO TIC CUYKEVTIPWOEIC TWV €00QIKWV JIAAVUATWY (OXAUO
4.7.1) oto BIOAOYIKO XEIPIOMO KOl TPIOVIATIEVIOMAACIEC AVTIOTOIXO OTO CUUPBATIKO
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EWPWHO, oV apyf Tng kaAlepymuikiig wepddov. O Supopég avtég sivan Aoyucts,
apob ot TPdT TEpiTTOoN Ta dopud Swkdpate mephapPdvoov To SwAvpévo
phopopo, mov cvviifag eivar pikpdtepog tov 1 mg/l (Bspidg, 1996). Xt dedreph
nepintmoT), ektég 0md To StAvpévo POcPopo TPosdopileTar Kol 0 TPOGPOPNUEVOC
(ovradrdEyrog P) ota edogukd koAloewn mov givar morlarhdoiog Tov dtadvuévov P,

Zvykpivoviag TG ovykevipdoel; P otovg dvo yeipicpods, oty apyn ™G
koA epymrikig meprddov (mivaxag 4.7.1), moparnpodue 6t o1 Tyég Tov cVUPoTIKOD
YEPICHOV ivon TPUTAAGIEG ot 00TEG ToV Proroyucod ota 30 cm kot TEVTOMAGGIEC oTOL
60 cm. M mopduowa Srapopd mapatnpodue petosd Twv dvo yepondv oto 30 cm
Kat 0to TEA0G NG KoAMEpYNTIKIG TEPLOdOV, evd M dwxpopd 60 cm £yer xoTd TOAD
peunbet.
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5. EYMIIEPAXMATA

Avaxe@oAoidvovTag To OROTEAEGUATE 0V TUPOVCUICTIKAY OVOADTIKG GTO
TPOTYOVLEVO KEPHAMO PTOPOVLE VO. TAPOVCUICOVLE T TAPAKAT® COUREPACUOLTOL:

H dwncdpavomn g ohuaic vaépyerag Enpig Bropalog Mrav Topdpowo kat 6Tovg
dvo yepopoie, Broroyd kar copPatikd (oxpa 4.3.1). Ov anoddoeg TV
Bractdv oe Enpny Propdla fitav wOAd peyoddtepeg (nepimov 87%) an’ avrég
TV QOAA®V. ATOTEAEONO OVOMEVOUEVO KOl TPOGOOKMDUEVO aPod GTOvg
BAactods cvoocmpeboviar T cdiyapa. YmipEe éva pikpd mpoPadicpa oto
Brohoyikd yepropd Toug TpEls TpdTovug pives (100 népec) mov avuorpapnke
kotd v opipavon 1ov eutav. IMBavév xamoor maphyovieg (Khpankoi 1
edu@ikoi) va emnpéacav TEPGGHTEPO T PUTA ToV ProdoyucoD YEPICHOD GTO.
tehevtaio otadw ovamToéne, pue amotflecpo va £(0vv emonEOoEL TNV
opipavon] Tovg koL va pnv £XOvV £TCL OAOKTNOEL TG TEAKEG SuviiTikeg
nopaywyés Popdlos. Avdloyo cvpmépoocpe Pyaiver ko omd TG TIHEG TOV
oAwcov pocrapfavopevov eooeopoy (o)piue 4.5.2) OV PETE TV £KNTOOTI
uépa. opyiler va psidvetar 1 TpdoAnym P oo Brodoyixd yeipiopd svd vadpyst
dwbéopoc P oto £8agog tov Prokoyikod ysipiopod (oppe 4.7.1).
Svykpivovrag Tig Tehkég anoddoelg kot Tmv dvo yepwopdv (24,47 & 23,42
tha Poroywod kar copfotikod avtictoya) pe avtictoyes cvpfonikov
koAiepysuby ot voétie Evpdnn (13-45 t/ha) Swomotd@voope 6T xopaivovion
péca ota avapevopeva opu

H exatoctiaia wepiektikdtiTe. 68 POGHOPO, TOV VREPYEIOV TUTIATOV TOV
PUTOV Tob YAVKOD GOpyov Kupavlnke péca ota Opur emdpieiog (0,2-0,4% P),
ektog and g mepieknikoTTES TV PAOCTOV TOV Brodoyukod ysipiopod oTo
tedevtaio otddio avamwToEng mov fTav Aiyo wikpdrepes. H % neprextkdmna
oe P peihOnie sxbstixd pe 10 ypovo dmag avapepetar kar o8 GAha Tepdpoto
ovpfaticiic kahépysiog oopyov (oyrna 4.4.1).

H cvccdpevon ¢ocpdpov oxd Ta pTE ToD GOPYOV Katd TV KoAlepynTiki
nepiodo eivar orypoedods popeiic (oxipa 4.5.3) xar 6tovg dvo YEPLoPodC
o6mmg avapéperar kot ot Bifloypagia (Vanderlip, 1993). Me ta @dAha vo
cvcopedovv nepiocodtepo P tig 60 mpdreg pépeg kon Tovg PAocTovg vo
cvoopedovy TEPooOTEPO P o10r TEAEVTAiN OTAdC. 10 VPTG YEWICNO
EYovpe peyaidiepn ovocdpevon P ar’ 6 oo Pwoloywd Epipa 4.5.2).
IMBavov 1 opyavua ovesia (Topen) mov TpooTEdNKE va Uy frav srapkig 1
va pnv anédnoce o epfoiacpds pe pokdppiles. ‘Eror ota ¢utd tov Broroyikod
xEpwopod mopotnpndnke peioorn g cvoohpevong P xard mv opipavon
(ZemtépPpro).

H npécinyn pocpdépov oto copfatikd yeipiopd eivar covexdsg avEavopevn,
ev® oto Pokoyikd mapovcuiler peimon katd TV OPIiHoVon TOV QUTOV.
IMBovév 1 Edherym edaguc]g vypaociog va ftay peyakdtepn oto Proroykéd
YEPIORO KoL aUTo Va EMNPEACE TNV TPOCANYT TOV QOCPOPIKAV.

H ocvykévrpwor tov P ota sdagucd Swddpota frav oynhdtepn oto froroyod
2EPOoRd Katd Vv TpdT dstypatonyia. Evéd ong vmoloureg deryparoinyisg
frav eAappdg vymAdTEPES oL TIES TV coufoTik®dv edapik@v SiAvpudtov.
I'evikd xow otovg dvo YEPICHOD; VMpEe EAAPKEIL POOPOPIKOV CTO
sdagpoduriopa (omua 4.7.2).

O avakioelg edagikdv deypdrov dmcav mokd peydles GVLYKEVIPAGELS
POOPOPIKDV ©T0 ocvpPoTikd YePopd oy apyly TG KoAepymrikig
neP16dov, swdwd ota TpdTa 30 cm. Tyég mov pewddnkav oo 1/3 oro TEhog
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e koAMepynuikig weptddov (dnhadh xard 8,8 mg/l). Eve m avtictoym
dwpopd oto Proloykd yepopd eivon 2,5 mg/l ota apdro 30 cm. Exovrag
vIoyn T mkpég Supopéc mov eiyape wg mpog 10 dubéoiwo P otovg dvo
yewpwopovg (oxfpuo 4.7.2) ovpmepaivoope 61t T0 peyoAdtepo MOGH TOL
nwpocpopnuévor P ot0 cvpPatikd Tpémo Swysipong exmhibnke otov
v3popdpo opilova.

Zvvoyilovrog pmopodus vo wodpe 6Tt 1 Proloyua] dwysipion Tov PCESPOL
otV KoAMEpyew Tov YAUKOD 6Opyov £80E peyahdTEPES TEMKES AmodOoEI; GE E3GQN
wov eiyav emdpkeln PacPEopov. Emopéveg smmdiov mpocHikes @oopopikdv
Mmacpdtov dev emnpedlovv T teMkég amoddoelg kar odnyodv oe podmavVon TOV
EMPAVEWKOV Kot VEGYEI®V DOGTOV. Aviloyo CONTEPAGHOTO EiYE Ko 1) £PEVLVE TOV
Wiedenfeld (1984) oto Té€ag oe kedMépysio yAvkod copyov.
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HEPIAHYH

Yy Tapovoo spyacic pedetiiOnkav ol peraPfolég Tov OAKOD PAGPOPOL GE PUTH
TAvkod copyov (Sorghum bicolor (L) Moench) mwoucikiog Keller kot tov dubéorpov
QOoPOPoL 6T0 £30pog. AxorovBibniav dvo xepropol dwysipiong, o Proroyukdg ko
o ovpBatikds. Txomwde ™G epyaciog Ntav va StemotmOel sdv o Tpaktikég Proloyuaig
Swysipiong ™G Yoo Tov £3GQOVE TOV EPUPUOCTIKAV TJTOV EXAPKEIS Yo TNV
KOADYT TOV aVEYK®OV ToV YADKOD GOpYov 6E POGPOPO, TPOKEYEVOD Va emTEvyfoiv
anoddoelg mov va mpooeyyilovv Tig anoddcels Tov copfatikod Tpémov xaAMEpyewS.
Ta meapapata =wediov wpoyporomomidnkav o aypOKtnpa o©to0 YOpO TOV
Havemompiov Iatpdv (Oéon: I'TL: 38° 25° B, I'M: 21° 8" A) v nepiodo 2003-
2004.

H ovoodpevon 9oceépov amd e GLIA TOV YAVKOD GOpyov axoAo(OncE
otyposidn petofori pe 1o yPOVO KoL 6TOVE SVO YEIPICHODG OTOC AVAPEPETAL O
Biroypagpic. Me ta @utd Tov copPatikod va mpochapfdvovv Alyo meproodrepo
POGPOPO.

H ad&non g Enpiig Bropdlog frav eriong crypoeidiic perafolr) pe o xpévo ko
oToVG 300 YEPIGpH0vG, copemva pe T PifAoypagia. Or tehikég anodooeis fiTav g
16Eemg Tov 24,47 t/ha yo to foloyikd yepiopd ko 23,42 t/ha ywe 1o copPatico.
Twéc mov Ppioxoviar oto enineda mov avagépovrar oty PPfhoypagic yo ™
ovpfatuc] xaAliEpyein Tov YAvkod copyov ot vt Evpdm.

Enopévag o tpomog dSwayeipiong tov £dagikod @mo@dpov dev smmpiace g
teMkég amodooeig oe Enpny vadpyewa Propdlo oty kalliépyeia Tov YAvkod cbpyov.
H pwodoyicii Swyeipion 100 ¢ac@opov oty koAlépyewe Tov yAvkod coépyov, ot
£30p0g ne eTGpKE POCPOPOV £dmoe KavomomTikés TeMKEG amoddoelg Propalac.
Evé ov emmAfov mpocBiikes pwopopkdv Amacndiev o ovopfatic Suysipion
mOavoV va fiTav TheovaopuaTikéc Kot va, empBapuvay 1o nepBaiiov.
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ABSTRACT

In the present work was studied the total phosphorus fluctuation of sweet
sorghum plants (Sorghum bicolor (1) Moench, variety Keller) and the available
phosphorus in the soil. Two treatment practices were followed, the biological and the
conventional one. Aim of the study was to ascertain whether the applied soil fertility
practices of the biological management were sufficient in terms of the crop’s
phosphorus nutrition, in order to achieve yields approaching those of the conventional
one. Field experiments were conducted at the Patras® University farm (lat. 38° 25'B
long. 21° 8'A) during the period 2003-2004.

The phosphorus uptake of sweet sorghum plants followed a sigmoid variation

with time at both treatments as mentioned in literature with plants under conventional
treatment taking up slightly higher amounts of phosphorus.

Dry matter growth followed the same sigmoid variation in time at both
treatments, according to literature. The total yields reached 24.47 t/ha for the
biological treatment and 23.42 t/ha for the conventional one. These values were
within the levels reported in literature for conventional treatment of sweet sorghum in
southern Europe.

Thus, soil phosphorus management practices had no effect on total above the
ground dry matter yields of sweet sorghum. Biological management of phosphorus in
the cultivation of sweet sorghum in a soil sufficient in phosphorus gave satisfactory
total dry matter yields. Further addition of phosphates during conventional treatment

was possibly excessive and may have harmed the environment.
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