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MNEPIAHWH

21N mapoloa TEIPAUOTIKA epyacio HEAETABNKE N enidpacn Tpiwv emmédwy alwtouv (N50ppm,
N150ppm kot N300ppm) otnv avamtuén, mopaywyr],, METOOUAAEKTIKH) CUUTIEPIPOPA TEGCAPWV
AOXQVELOUEVWVY E10WV (OTOPVOYKAOL, yaAoatoida, adpaAida, METEVAPAKI) KOl 0T GUYKEVTPWON
OAIKQV  QOIVOAKWY, OAIKNC XAWPOPUAANG, XAWPOPUAANG O Kal B, KOPOTEVOEIdWV OAAG Kal
avopyavwy OTOIXEIWY O0Ta QUAAD. H TEIPOPATIKY €pyacio TPOAYMATOTOINBNKE o€ cLOTNUA
enimAevon¢ (floating system). H xoprjynon alwtou av&nce tov apiBud Twv QUAAWY Kal T
OIAPETPO TN POLETAC OTO OUVOAD TWV EETALOUEVWVY E10WV EVW UEYAAN amwAela Bdpouc (v.B)
EVTOTIIOTNKE 0T (QUTA TIOU CUVTNPABNKOV 0€ KECEJAKIO HE OIOMEPATO TAACTIKO KOALYNG OTOUC
5°C évavTl TNC OLVTAPNONG OF OEPOOTEYEIC TOKOUAEG. H TEPIEKTIKOTNTA a€ O, NTOV GNUAVTIKA
XauNAOTeEPN Kat Tou CO, EPQavVOE HEYOAUTEPN OTNV KAEIOTH) GUOKELOGTIO GLUVTHPNCNC YIa OAd Ta

€ion ave&optATwe emmedov alwtou.

H GUYKEVTPWAOT TWV OAIKWV QAIVOAIKWV YIO TO OTOPVOYKAB1 TNV adpaAida Kal T yaAatoida,
ATaV UEYOADTEPN OTN HPETOXEIPION PE AEPOOTEYEIC TOKOUAEC Kol ota 50ppm alwTou Evw TO

TETEIVOPOAKI OEV EOEIEE OTATIOTIKA CNOVTIKEG JIAQOPEC.

Mopouoleq TIPEC Tapouciacov To ULMO €&€taon €idn OTov TPOGOIOPIOKO TNG OAIKNG
XAWPOPUAANG, XAWPOQUAANC O, XAWPOQUAANC B Kol KOPOTEVOEIdWV. MEYIOTEC TIUEC YO TO
OTOPVOYKAOL TopaTnERBNKaY 0T YETACUAAEKTIKN UETOXEIPION PE TO TTANCTIKO KEGEOAKI KOl YIa
T0 50ppm. Ta TN YyOAOTOida 01 GUYKEVIPWOEIG ATOV aLENUEVEG aTtnv enéuPaon pe Ta 150ppm N
0¢ OULVOPTNON ME TNV OULVINPENON OTO TAOCTIKO Keoeddkl. H adpaAida eixe mapouola
OULUTIEPIPOPA PE TN YOAOTOIdO Kal ylo TO TECCEPA TOIOTIKA XOPOKTINPIOTIKA €V TEAOC TO
TETEIVOPOAKI OEV TIOPOLCIOCE OTATIOTIKA CNUOVTIKEG OIOQOPEC TEPAV TNG OULYKEVTPWONC TwV

KOPOTEVOEIOWV TIOU BPEBNKE PEYOADTEPN OTN YETAXEIPION ME TO KETEDUKI.

2€ Ox€on ME TIC PETPNOEIC Twv PakpoaoTolxeinv (Ca,Mg, K), yévo To TETEIVOPOKI Kal n
YOAOTOiO0 TAPOUCIOCOV OTATIOTIKA ONUOVTIKEC O1OQOPEC UE TIC PEYAAUTEPEC CUYKEVTPWOEIC VO
Bpiokovtal ota 50ppm N yia 10 aoBéotio Kat ata 150ppm N yia T0 KAAIO avTIOTOiXwC. TEAOC,
OlAQOPETIKA ATOV N €Midpaaon Tn¢ alwToLXoL AImavong OTIC CLUYKEVTPWOEIC TWV HIKPOCTOIXEIWVY
mouv e&etdotnkav (Fe, Zn, Mn, Na) ota Aaxaveuopeva €idn. H yolatoida kot n adpaiido
TOPOLCINCaY OTATIOTIKA PEYAAVTEPEC CLYKEVTPWAEIC GIOPOL OTO eMimedo Twv 50 ppm alwTou.

SXETIKA HE TIC OUYKEVIPWOEIC Peudapyvupou, n eeopuoyn Twv 150ppm alwtou €0g1€E va
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eMNPeadel BETIKA TNV yaAaTaida, TV adpaAido oAAG Kal TO TETEVOPAKIL. H xaunAr oe alwto
EQapUOYR, EMEOPACE OETIKA OTIC OUYKEVIPWOEIC Mayyaviou, OTO OTOPVOYKGBI Kal OTo
TETEIVOPOAKI. ZXETIKA E TO VATPIO, TO PIKPOTEPO OAAG KOl TO PeYaALTEPO eminedo alwtou (50 Kal
300ppm avtioTtolxa) Topoudiacav KOAUTEPN EMIPPON] OTIC OUYKEVIPWOEI VOATPIOU OTO

OTOPVOYKAOL Kol Tn yaAaTtaida.

ABSTRACT

The effects of three levels of nitrogen fertilization on the growth , yield , postharvest behavior
of four different wild edible greens (spiny chicory, spurge, adralida, plantago weldenii and the
total phenols, total chlorophyll, chlorophyll a and b, caretonoid, inorganic nutrient concentration
on leaves were studied in the present experiment. The numbers of leaves and rosette diameter
were increased after N application on the whole of the species concerned. Great fresh weight was
detected in plants after storage in tray at 5 C wrapped in plastic film than those been airtight. O,
concentration was lower and CO, higher for all the species been storage in airtight bags

irrespective of N concentration.

The concentration of total phenols in spiny chicory, adralida and spurge was higher for the

plants storage in airtight bags at 50pmm N ,but did not differ for plantago weldenii.

Total chlorophyll, chlorophyll a and b and caretonoid content in these spieces was similar.
Higher rates were observed for postharvest spiny chicory storage in trays at 50pmm N. Spurge
and adralida storage in tray have higher concentrations at 150ppm N. plantago weldenii
statistically present no significant difference but carotenoid which appeared higher on the

treatment in trays.

Regarding the micronutrient concentrations (calcium, magnesium and potassium) differences
has been observed only in plantago weldenii and spurge , the higher been at 50ppm N for Ca and
150 ppm for K . Effects of nitrogen fertilization on micronutrient (iron Fe, Zinc Zn, Manganese
Mg sodium Na) of wild edible greens was different. concrtration of Fe was higher at 50ppm N
for spurge and adralida when for Zn concentration at 150ppm spurge adralida and plantago

weldenii affects positively. Low nitrogen fertilization affects positively in Mg concentrations for
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spiny chicory and plantago weldenii as for Na it has been benefiting for both lower and higher

(50 and 300 ppm N) concentration for spiny chicory and spurge (respectively).

EIZAIQIrH

1. To cVotnua enimAeuonc (floating system)

O Dr. Merle (kaBnyntnig Tou Mavemotnuiov MepiBaArovtiknig Epeuvag Tng Apilova) aveénTtuée
Katd TN dIdpKeID TV €TV 1981-82 éva MPATUTIO KAVAAL TAPAYWYIC MAPOLAIOD OE OXEedie,

TPOTOTIOIWVTAC TIC TIPWTEC AVOPOPEC TwV lAMWVIKWY CUCTNUATWY TOPAYWYNC OE OPEMTIKO

Metamntuylakr HeAETn - Elpivn KopopaAdkn 8



LOOTIKO OIOAUMO. Ava@OPIKA ONUEIOVEL TO PEYEBOC TNC Mapaywyn¢ oOTo cvotnua oe 4,5

EKATOUMUPIO QUTA POPOLAIOD VA XPOVO Kal ava EKTAPIO.

To ovotnua eminAsuang (floating system) ava@epetal oov €va KAEIOTOU TOTOU LOPOTIOVIKO
o0oTNUO Tapaywync. Ta @UTA OLCIOOTIKA KOAAIEPYOUVTOL OE EMIMAEOVOEC «OXEDIEC» TIOU €ival
KOTOOKEVOOMEVEC OMO EAOPPA OUVOETIKA ULAIKA (T.X. €ENAOCHEVN TIOAUCTEPIVN) 0€ OIOOTACEIC
2,5cm x 15cm x 61cm  Kai o1 0MEG UTTOG0XAE TWV PUTWV £XOUV BIAUETPO 2,5ecm. Ot oxedieg aUTEC
EMMAEOUV OE LAATIKO OPEMTIKO SIAAVMA Kl PETAKIVOUVTOL EDKOAO PE GUPHATIVOUC IMAVTEG. TO
TUKVO BPEMTIKO dIdGALMO TTOPOOKEVAZETAl KOl TIAPEXETAL aTO EI0IKA KOTOOKELAOUEVO GUOTNUO
HECTW OWANVOOEWV. Ot deEaEVEC OVATTUENC TWV PUTWV PE EMOTPWAN PUAAWY TOAVOIBUAEVIOU
yepidovtal pe 10 BpenTIKO ddAupa eE€ao@aAiovtac TNV TOPOXA TOL AmAPAITNTOU 0§UYOVOU OE
aUTO PEOW OVAGELONC PE aVTAIN. MapaAAayr} TOU GUOTHKATOC OLTOU Eival N XPrioN KAVOAIWY avTi
de€apevnc. To LYPOC TANPWOEWE TNE dEEAPEVIC | TWV KAVAAIWY PE BPETTIKG OIGAUMA, TIOIKIAEL
avaAoyo PE To akoAouBolpevo auatnua (ouvhBwe amd 5-30 cm). Ot dCTACEIC TWV JECAUEVWV
eivar 60 cm x 20cm x 30cm Kal xwpnTtikotnTog 3.600 Lt. H pory dloxéteuong Tou dI0AUOTOC OTa
KavoAla €ivar 2-3Lt/min. YTapxel pia de€apevr) avakOKAwong Xwpntikotntag 4000-5000Lt mou
MEPVA TO O10ALUQ, EUTAOUTIZETaL e 0&LYOVO, PUXETOL Kal eMICTPEPEL oTn de&apevn (EIK. 1). To
o0OTNUO TPOBAETEL AMOCTEIPWAN TOU BPEMTIKOU JIOAVUATOC TOU TO amaAAdCCEl oMo BOKTAPIA,
100¢, pOKNTECG (BoTpUTNG, KAadoaTopiwan, @ouldplo, CKANpwTIviaon, BEPTITGIAIO Kal TUBEID) TToU
TIPOKOAOLV coPapa TpoBAuaTa OTIC KOAAIEPYEIEC. KOTA TNV €yKOTAOTACT VEWV OXEOIWV, YIVETal
amoAvpavaon ouvnBwg pe 10% xAwpivn i pe aktive¢ UV. AToAOPavVan YiVETal Kol OTIC OXEdieC
OTaV €XOUHE OAAOY KOAAIEPYEIOG. TEAOG O€ TEPIMTwAN Tou dnuioupyolvTal IHUOTA KATOIoU

gtolxeiov anaiteital QiATpo.

Folyastyrens (sfyrofoam)

L i g B = | 5
b RS o Ah% S5 b [ Tank with
| e P =B | .
v | ! A o 3 d nurbrEnt
- I _ - | soluthon
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Eikdva 1. AmAouaTeupEvn amelkovion cuatruatog enimAeuonc (floating system).

H KaAMEPYELD 0TO 0UOTNMO EMIMTAELONC YiVETOL OTIO TO GTASIO TOU OTIOPOPUTOU £WC TO OTAdIO
NG OLYKOMIONG. H dladikaagia yio TNV Tapaywyr] AaXaVIK@OV JE To gUOTNUA EMIMAELONG EXEL WC
€€n¢: O omdpoc¢ TomobeTEiTal 08 AVOPYAVO LTIOOTPWHA, EMEITO OTIC OXEJIEC Kal OTO EKEl OTIC
de€apevéc. Ot amdpot dlafpExovTal KAaTd TAKTA XPOVIKA dlaoThuata PEXPI VO BAACTACOULY Kal VO
EUEAVIOTOUV TO OTIOPOPUTO. KOTOTIV PETAQUTEVOVTOL OTIC OXEJIEC O PEYAAVTEPEC OTOCTATEIC
Kal tomoBetovvtal Eava oTig de€apevée (Eik.2 kot Eik.3, Kwtolpag, 2012). H clotaon Ttou
BPeMTIKOD SIOAVPOTOC OTIC JeOUEVEC EAEYXETOI PYEGW TOU CUCTAUOTOC QUTOUOTOU EAEYXOU KOl
dlopBwvetal Otav TAPACTEL aVAyKn. To BPEMTIKG O10ALUA EUTAOUTI(ETOl PE OELYOVO HECW
EI0IKWY agpooupmieotwv (Eik.1). Me 1t pEBodO authy ouvrnBwg KaAAEPYoOLVTAl QUAAWSN

AOXOIVOKOUIKG €i0n HIKPOU TEAIKOU peyEBoLC (UOPOUAL, OTIOVAKI K.G.) KOl @PAOULAQ.

Eikdva 2. Ydpomoviko guotnua enimAsuong-floating pe KaAAEpyela pAouAag.

H p€bodoc autr Bpiokel epappoyn Kot g AANEC TIEPITITWOEIC OTWC TNV TAPAYwWYT) OTTOPOPUTWY

aVOOKOMIKWV €100V, KOBWE Kol apwHOTIK®OV @utwv (Howard,1998).
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Eikdva 3. Avantuén pidikol cuaTApaToc aTo cuoTnua eninAeuonc (floating system).

1.1. ZuykpITIkEG avagopeg Tou floating system pe cupBatikd cuothuata

To oLOTNUO KAAAIEPYELOG TTIOVW O OXEBIEC PTOPEL VO TIAPAYEL AOXAVOKOUIKA TIPOTOVTO KAANG
TOIOTNTOC O€ TEPIMTWOEIC TTOU OAAD CUCTAPATA KOAAIEQYEIOC OMOTUYXAVOUV 1 AEITOUPYOLV HE
MEPIOCOTEPQ TIPOPANUaTA. To cVOTNPO AUTO KOTAAOMBAVEL OAOEVa Kal UEYAAUTEPO £dAPOC OTN
Xpa pog. ApKETEC eTalpieg dloBETouv eEOMAICUO EyKOTAOTOONG, KOBWC EMIONG KO EPOCITEXVIKEC
TPOOTIOBEIEC YivovTal o€ O10@opa Xwpld ¢ KPRTng. MAOTIKEC EKTOIOEVTEIC KOl YVWPIMIO PE TO

oot Tpaypatonolobvtal oto TEI KaAapdtag (Eik. 4).
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Eikdva 4. duTO AdXavou og KOAMIEPYEID CUCTARIOTOC EMITAEVONE €V WPA EKTAIDEVTIKNAG EMideIENC oTo TEI
Kahapatac.

210 o0OTNUO EMMAEUONG EMITUYXOVETOL N XPRON TN KOTAAANANG TOoOTNTA¢ VEPOU TOU
QMOTEAEI ONUAVTIKO TAEOVEKTNUA YIa TN XWPA HOG TOU TO OI0BECIPO VEPO TNG MEIWVETAL ME
a&loonueiwTo pubpo Aoyw TNG un opBOAOYIKAG XPHONE TOU aAAG Kal TNG EMEPXOMEVNG KAIHOTIKAG
aAAaync. EmmAéov, e€aitiag g mANPoug KOAOWEWC TNC EMIQPAVEING KAAMEPYEIOC PE TIC TIAGKEC
e€NAaoPEVNG TIOAUCTEPIVNG, N OTIWAEID VEPOU AOYW €EOTUIOEWC €ival oXedOV WNOEVIKI), EVW
TOPAAANAG AGYw NG OVOKUKAWGNG OEV UTIAPXOUV OTIWAEIEC TIPOC TO £60Q0C. AVOPOPIKA OTO
£30(0C 01 aVAyKEC TOU HOPOUAIOD GE VEPO QVEPXOVTAI TIEPITOL oe 336 M* avdl TPEUMD EVE OTNY

EMMAELON Ol AVAYKEC avEPXovTal Tepimou o€ 200-250 m3 avd otpéppa (Kwtaoipag, 2012).

H 1tUKVI QUTELON KAl ETOPEVAC N KAAUTEPN EKUETAAAELON TNC KAAAIEPYOUUEVNC EMIPAVELNG Ba
pTopoucE va eival €va eENIPETIKO KPITHPIO EMIAOYNG TOU CGUCTAMPOTOC aUTOU OMO KATOIoOV
TOPOYWYO, a@ol KoTtoAapBdavel To 84% tng em@AvEIac Evavtl Tou 60%, TOU EMITUYXAVETOL UE
GAAEC cupBaTIKEC pEBOOOLC LOPOTIOVIOG KOt pn. AUTO onuaivel 6TI N amoedoaon yia TOPAdEIYUA TOU
HOPOUALOD Ba pmopoloe va gival 28 QUTE /m? Kal n eTota Tapaywyr 56kg/m? @péokiac Palog
(Howard, 1998).

To obotnua €mimAgvong, €ival OMOTEAECUOTIKOTEPO EVAVTI AAAWVY USPOTIOVIKWY GUCTNHATWY

(NFT) oe xwpeC pe Bepud KAipa. Ta v KOANEPYEID QUAAWOWY AOXAVIKWV N KOTOAANAN
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BepuoKpOTia yio TNV UMOYEl Kal LTEPYEla avamtuén Tou @uTol cival ot 24 °C, agol Ta
OTOTEAECHOTO OTO XPWHO, TO TAXOC TWV QUAAWY, TO WEYEBOC TOL QUTOU KOl TNV AVOTTUEN TNC
pidog eival 10avikd. Q¢ ek TOUTOL O Kivduvo¢ TPOCBOANC and maboydva eival PNOEVIKOC
(Thompson, 1998).

Qc KAeloTtd ovotnua (e 100% avaKUKAWGT TOU BPEMTIKOU SI0ADUOTOC) OV TTapdyel amoBANTa
Kal 6gv puTaivel KaBOAoL To TEPIBAANOY, OE aVTIBEON WYE TA GUOTAMATA KAAAIEPYELOC OTO £60(OC
I ME TIC KOAAIEPYEIEC € AVOIKTA UOPOTIOVIKA GUCTHUOTA, TIOU PUTIOIVOULV TO TEEPIBAAANOY PECW TNC
QmopPPONG MEYOAWV TOCOTNTWVY AIMOCUATWY (MOAUVAN LAPOPOPOL opilovta) 1 e€dyvwaong Kal

punavanc ¢ atpooeaipac (m.x. NOx). (Molyneneux,1987)

ATIOTEAEOUATO PEAETNG OEiXVOLVY OTI dev eMNPEALETAL N OVATTUEN TOU PUTOD PE PEYOAUTEPEC
OULYKEVTPWOEIC BPETTIKOU SIOADUOTOC. ZUYKEKPIUEVD, QUTA PAPOLAIOD TIapouciaoav To id10 YEao

Bdapoc Enpn¢ kat gpeokiag padag oe 70% kot 40% BpemtikoL dloAciypatog (Brazz, 2003).

2. O 6po¢ Aaxaveuoueva

Me ToV 0p0 AaXOVELOEVA EVWOOUUE OAX EKEIVO TO QUTIKA €idn TOU auTOoELOVTAL G OAN TNV
EAMNVIKA EMIKPATEIA KAl YiVOVTOL OVTIKEIMEVO GUAAOYNC Kal EKUETAAAELONG YO TIC AVAYKEC TNC
avBpwmivnc diatpoer¢ (Akoupiovakng, 2007). Qotdoo, amd Tnv MAEIGdA GUTWY TTOL OVHKOLV OTa
AOXQVELOUEVQ, HOVO EVOC MIKPOC OPIBUOC EXEL YIVEL OVTIKEIPIEVO EKPETAANELONC PE TNV Evvold TN
OLOTNMOTIKAG KAAAIEPYEIAC TOL amd Toug mapaywyouc. Emopévwg Ba pmopolae va umapxel pia
O1AKPIoN PETAED AQXAVEVOHEVWV TIOU £XOULV YiVEI CAUEPA OVTIKEIIEVO CLOTNHOTIKAG KAAAEPYELQG
Kal O€ Y10 TIOAU PEYAAN OUAdH QUTWV TIOU OKOMO OEV £XOULV EVTOXBEI 0€ CLUOTNUATIKI] KAAAIEPYELD

Kal w¢ €K TOUTOU £E0KOAOLBOULVY va d10TNPOUY TNV AUBEVTIKOTNTA TOL OPOU "OUTOPUEC".

H peydAn omoudaldtnta Twv AaXaVEUOPEVWY EVTOTILETOL KUPIWE aTnv bPnAn datpo@ikn agia
TOUC, OAAG KOl 0TO YEYOVOC TNC OUXVHC TPOCAPHOYNAG TOUC O€ OVTIEOEC OUVONKEC. Ol PUTIKEC iVEC
TIOL TEPIEXOLV €ival AMAPAITNTEC Y0 TNV TEPN KOl TNV OMAAR AEIToupyia TwWV eVIEpwV. MePIEOLY
eniong YETAAAIKG aTolxeia (aoBEaTio, aidnpo, KAAIO, VATPIO0, HOYVHOIO KOl HOyyavio), BITOIVEC
Tou oupnAéyuato¢ B, PBitapivn C, mpofitapivn A (Kapotivn), oucieg amopaitnteg yio Tov

OpPYOVIOUO HOC.
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Ta aypla xépta dev emBaplvouy TOV OPyavIoUO HO¢ ME AImn. H MEPIEKTIKOTNTO TOUC OF
LOATAVOPOKESG KOl TPWTEIVEC ival XapunAn, Xwpig va anoteholv Tnv Bdon NS SI0TPOQNC Hag aAA
TN CUUTANPWVOLY. Ta TIEPICCOTEPU OTO TO AyPLA XOPTO £XOUV POPUOKEVTIKEC IBIOTNTEC KOl Eival
duVOTO va BEATIWOOLV TNV Lyeia pac 1 va cupPdAovy OTNV ATMOKOTACTOON TNC. QOTOCO N
OULOTNUOTIKA KOAAIEQYEIQ TOUG OTO 010 £00QOC KABIOTA 1KV TN Ueiwan TNC daTPOPIKAE TOUC
aiog AOyw Twv KOAIEPYNTIKWVY EMEPPACEWY TOU OEXOVTAL KOl WC €K TOUTOU XAvouv TN
duVOTOTNTA AVATTLENC 0€ AUOKOAEC CUVONKEC PE AMOTEAECUO TN MEIWaN TNC daTPOQIKNC agiag

oL €xouv w¢ avtour) (MamovAlag 1999).

To MapAdElyPa TOL GTAUVAYKOBIOU WE TO AOXOVEUOUEVO TIOUL EEEAICTETOL TO TEAEUTAIO XPOVIO
0€ OLOTNUOTIKA KOAIEPYEID POPTUPAEL TNV avéavopevn {ATNON amo PEPOUC TWV KOTOVAAWTWY,

TIOL AVaNTOLY LYIEIVOTEPEC OIOTPOPIKEC TUVHBEIEC.

2.1. A€1Q0opIKA KOAAIEPYELD AOXAVEVOUEVWV

210 MAGiOIa TN AEIPOPIKNC YEWPYIOC T AOXOVEVOUEVD AMOTEAOVV [ia aToudaia Avan yia Ty

doknon TNE OE1popiac a@ov Pmopolv Vo Xpnaotuonoinbolv:

- (C PUTA £dOPOKAALYNG, HE OTOXO TNV TPOCTOCIC TOL £dA@OUC Ao d1aBpwan
- O€ IPOYPOUMO AUEIPIOTIOPAC

- ¢ MEBodOC avTipeTwmIonC (Qllaviwv ag Evav aypo.

TOo ONUOVTIKOTEPO OPWC TAEOVEKTNUA TOUC €ival N avOEKTIKOTNTA 0 €XOPOUC KOl QGBEVEIEC

OAAG KOl N TIPOCAPHOCTIKOTNTA TOUE OE aVTiE0EC CUVONKEC.

2TV TPAgN, Kal Katd TNV AoKnon Tn¢ asiQopikne KOANIEQYEIOG, apKED n evBdppuvaon tng
uTApXoLaag PAACTNONG O EVa £DAQOC EITE UE EMAEKTIKI) KOTOOTPOP! TWV OVETIOUUNTWY QUTWV
QVOTPETOVTAC €TGL TOV OVTOYWVIOUO UTEP TOU AOXOVEUOUEVOU, EITE HPE MIO  ETIAEYUEVN,
OUUTIANPWUOTIKA OTopd  yio av&non Tou TANBUoUOL TOuC. AIOQOPETIKA, ETIAEYETOL N
OULOTNMOTIKY KOAAIEPYEID TOUC OE €00(OC PE TEXVIKEC OMOIEC PE TO KOAAIEPYOUUEVA AQXAVIKA

(Akoupiavaknc, 2008).
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2.1. H XAwpida tn¢ Kpntng

Ta @avopevika dyova Bouvd tng Kpntng, ta meTpwdn €dd@n Tng, Ol TUKVOIL EANIWVEC, TO
XEPOO XWPAQIO, OKOUO Kal Ol BPaxwdoEll OKTEC TNC KPUBOLV pia amd TIC TIO EVOIOPEPOVTEC
XAwPideq TOL KOGPOUL. H XAwpida Tou vnalol n omoia anoteAei évav PETOBOTIKO "TOTO™ PETAEL
NG XAwpidag v Evpwnng, ¢ Aciag Kot ¢ AQPIKNC, CUYKEVIPWVEL VO AMIOTELTO TARBOC
MOVOOIKWY QUTWV, TOAAG OTIO TO omoia €ival evdnuika. Mo cuykekpipéva n Kpntiky xAwpida
nepIAaPAveL Tepimou 57 €idn AcIOTIKWV QUTWVY, Ta omoia dev undpxouvv atnv Evpwnn, kai 231

€i6n QUTWV, OV 6€ CLVAVTWVTOL TNV LTIOAOITN EAAGSQ.

H kpnuiki XAwpida eival evdla@épovoa, mAovala Kol onuavtikg. H KpAtn Adyw 1n¢
YEWYPOAQIKAG TNG BE€0NC Kal TNG TMOIKIAOTNTAC TOU KAIaTog €ival évag BoTavikog mapAadeIcoc PE
MEYAAN BlomolkiAdTNTa (2000 €idn) Kal peydAn evdnuikotnta (10% mepimov). AmoteAsital amo
1.706 @uta (ouTOQUN) €K TWV OTMOIWV 178 BewpoLVTAl AMOKAEIOTIKA EVONUIKA TN TEPIOXNC Kal
emmAéov 38 avrikouv atnv euputepn Teploxr Kprtng Kapmabou. O mAouToC NG xAwpidag tng
KpAtng yivetal mepioodTePo avTIANTTOC €av Anedei umoyn ot g€ pia éktacon 8.306T.XAW., TOU
QVTITPOCWTEVEL TIEPITIOV TO 6% TNC GUVOAIKAG EKTACNCG TOU EAANVIKOL XWPOoU, amavtdtal To 28%
TEPITOL TOU GUVOAOU TWV YVWOTWV QUTWV TNC EAANVIKNC XAwpidac. (Mepijynon otnv Kpntn,
2012)

2.1.1. Botavikn ta&ivounaon Aaxaveuduevwv Kpntng (Nopd¢ HpakAgiou)

210 MAQiola ouTAC NG epyoaiag, €yve TPOOTIABEID, BOTOVIKNC TA&IvOUNnong Twv KOPIwv
AOXQVELOPEVWVY €180V TNC Kprtng. H Ta&ivopnaon auth €ixe wg KUPIO YVwUova TNV KOV KPNTIKNA
ovopogio Tou Kdabe €idoug (Kupiw¢ yio Ta TEPIPEPEIOKA XWpPId Tou Nopol HpokAeiov) o€
QVTIOTOIXIOT PE TIC AATIVIKEG OAAG Kal e AAAEC KOIvEG ovopaaiec (Mivakag 1).

Mivakag 1. Botavikr) Ta&lvounaon Koplwv Aaxaveuduevay e1dwv tng Kpntng (Nopdg HpakAeiou)

ABpwvia OBpLa Bryonia cretica Dioscoraceae Bpuwvid,ASpwvia
AykdBavog AyxaBavog Sylibum marianum  Asteraceae
AyoyAwocovg AyyoyAwooovug- Cynoglossum Boraginaceae

Katosia creticum

Metarmtuylakf peAétn - Ewprivn Kapoapohdkn 15



Aypra poka Aypua poka Eruca sativa Lank Cruciferae EpoUka,Polka,Alov
pato
Ayplayywapa Ayplayywapa Cynara cornigera Compositae
Ayplokovtoovvad Ilamapolva Papaver rhoeas Papaveraceae
o- KOUTGOVVASa
Ayplopapovio [eTpopdpoviro Lactuca serriola Compositae
Amovpatia MTmopdayko Borago officinalis Boraginaceae Appmiéta,
Tovpavtia
ApTkag Aptovkag Ferula communis Appiaceae Napbnkag
Apxatiikovg Mupwvi Scandix pecten- Umbelliferae
veneris
AckoAVuTPOG TKkOAUHOG Scolymus Compositae TKOALApTIPL,
hispanicum OKOALAVTPOG,
oKOALNOG,
aompaykado
AokopdovAakag BoAfdg Muscara comosum Liliaceae Kovpkoutoéa,
Mill KpEPHLSOVAES,
oKUAoKpEppLSa,
aokopSovAakag,
okopSovAakag,
Bpopog
Atowkvida Tooukvida Urtica pilulifera Urticaceae Aykuwida, kvifa,
To0UXVA,

atlikvido,ayyila

BA)TO BAnTo Amarathus blitum Amaranthaceae BAiotpog, BAitpo,
IiotpogTAivipog
TaiSovpoxopto PeCéBa Resela alba L Resedaceae Bpwpovoa,
aykvooTpa
Tadatoida FoaAatoida Reihardia picroides  Compositae
T\votpida Avtpoaxia Portulaca Portulacaceae oKAwitoaq,
oleraceae Blotpida,
Xolpofotavo,
TPéPA
ToupvoBilL Leontodon Compositae
tuberosum
Karnapn Kamapn Capparis  spinosa, Capparaceae
Capparis sicula
KavkaAifpa KavkoAibpa Tordylium apulum  Umbelliferae MooyoAdyxavo
Kpeppoda TKkvAokpeppLSa Muscari comosum Liliaceae Kpeppvdovia,
Mill BpoBot,
okopSovAGKOL
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Aayovdomtadpad Prasium majus Lamiaceae Xapaikioodg,Povoy
o opTo,
Aayoudoyopto,
Aayoudo@ai,  Tou
Aayo¥ To aguddt
AayovdoPwpo - Tévitou tpdyov Tragopogon Compositae
Aayoxopto porriffolius
Adantao Admado Rumex crispus Polygonaceae Admato,0ExAi8L,
EwnBpa,Evakt,
QypLOGETKAO
AdnaBo dypro Admabo dyplo Rumex Polygonaceae
conglomerates
Aapavida- Aaéva Sinapis alba Brassicaceae
BpotBa
AoVTva AoVvmva Loupina Termis Fabaceae
MavtnAida Mapyapita Chrysanthemum Compositae
coronarium L
Mdpabo dypro Mapabo Foeniculum Umbelliferae Md&AaBo, @owdkio,
piperitum QYPLOCECKAO
MoAdya MoAdyxa Malva silvestris L/ Malvaceae MouAoUxq,
M cretica Aumedoya,
aypLlopordya
Zwnfpa O%oAiSa Oxalys pes-caprae Oxalidacea
MamnmovAeg _ MammovAeg __pisum sativum _ Fabaceae _
MoammoVAlx ZtpouovAlx Silene vulgaris
magnustifolia
MkpoBpovBpa- TKpOBpoufa- Sinapis Brassicaceae
TKPOoTAXO oKVAGBpovPa officinalis/Sinapis
polyceratium
Mkpopadiko MuwcpoAida Cichorium intybus Compositae Ayplopdpovio,
L padikt tov ouvov,
Mikpocepidec- Crepis vesicaria Compositae
KokkLvoyoUAu
Mpaoo Ayplompaco Allium Liliaceae
ampeloprasum
PantaviéBpovBpa Bunias orientalis Brassicaceae
Podikto- Ayplopadixt, Taraxacum Compositae Mikpopadiko,
ayplopodikio Tapagako officinale TkpaAiSa,Ayplopa
Sikia,
Ayplo-papouiseg,
TavtaAida Tettagonopus Fabaceae
purpureus
ITavaKL ayplo ITavakt Spinacia oleraceae  Chenopodiaceae

Metamntuylakr HeAETn - Elpivn KopopaAdkn

17



ImapdyytL ayplo ITapayyt Asparagus aphyllus  Liliaceae Tpapayyla
L.
TTapvaykaou T'oAopadiko Cichorium Compositae MikpoudpovAo,yLar
spinosum opadiko,
Howpopasdiko,
povpes,
UNPOLKO,PaASIKOCTL
Bda
Ztapopfpovpa Mdavupn Bpovpa Hirchfeldia incana Brassicaceae
ITa@uAivakag Ayplokapdto Daucus carota Umbelliferae Aa¥Kl, TQOTWVAKQ,
xaBoutl,kaBoltal,
OTOQUALVAKL,
OTAPLADVA
TN @Vvog- ZTOEVOG Solanum nigrum Solanaceae Ztplyvog,
ZTpov@LyKag Bpoudyopto,uaupod
X0pTo,
QAYPLOVTOUATLA
Ttpafoinio TtpafBoinio Scabiosa cretica Compositae
Xotpopovpideg Xotpopoupideg Helminthotheca Compositae MupunykoBotavo,
echiodes Xolpopoupida

2.2. H d1atpo@IKn a&io Twv AaXOVELOUEVWY

H peooyelokn dlatpo@r, Ola@EPEl TOAD oMo TO OUTIKOEUPWTOTKA TPOTUTO Kal €ival

amodedEIyPEVD TIIO LYIEIVT). 'Eva BaCIKG CUCTATIKO TNG €ival To AOXOVEUOUEVO.

Ol QUTIKEC (VeC TTOU TIEPIEXOULV Eival OTOPAITNTEC yia TNV TEWN Kal TNV OPOAR AEIToLpyia Tou
EVTEPOU. MMePIEXOLV PETAANIKG oTolxeia (aoBEaTio, aidnpo, KAAIO, VATPLO, Yayvralo, Payyavio),
Bitapive¢ Tou oupnAéypato¢ B, Pitapivn C, mpofitapyivn A (kKapotivn) Kot GAAEC 0uaieg
anapaitnTeg yia Tov opyaviopuo pog (MamovAlag 1999).

Ta aypla xopto dev emPapOvouy TOV OPYOVIOUO ME AN, H TEPIEKTIKOTNTA TOUC OF
LOATAVOPOKES KOl TIPWTEIVEC €ival XapnAn, Xwpi¢ va anoteAolv TN BAacn g dITPOPHS MG, OPWG
TN CUUTANPWVOLV. Ta TMEPICCOTEPA OO TA AYPIA XOPTO £XOUV PAPHOKEVTIKEC IO1IOTNTEC Kal Eival
duvaTO Vo BeATIWOOLY TNV Lyeia poag i va cupPdAAouy otnv amokatdotoor tn¢.( Vardavas,
2005a)

2Tov TivaKa (TivaKag 2) TTou akoAoUBEi TapouaIdlovTal 0l GUYKEVIPWOEIC OE KOPOTEVOELDN, L-
00KOPPIKO 0&0, PUANOKIVOVN, Y-TOKOQEPOAN, O-TOKOQPEPOAN KAl N GUVOAIKN TEPIEKTIKOTNTO OE

TOAUQOIVOAEC OTO 48 Aaxaveudueva €idn Kat 6 KaAAlgpyolOueva. Ta AOXOVELOUEVO QUTA
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OGUANEXBNKaV aTo OIAQOPEC TIEPIOXEC TNC KpATng katd ta péaa lavouapiou péxpt apxéc Maptiou

(Vardavas, 2005b).

Mivakag 2: SuyKevipmaelg Tou Bpédnkav oe AouTeivn, Birtapivn K, C, a Kol Y TOKOQEPOAN, 0€ KOANIEPYOUHEVA Kal

Aoxovevopeva @uTa tng KpAtng (mg/100gr Nwmol Bdpouc)( Vardavas, 2005b)

KaAAlepyoUpueva €idn

Lactuca sativa
MapoUAt (BioAoyikrig
KaAAiépyetag)

78

39

941

511

0,46

0,49

Lactuca sativa 81 35 1379 801 0,25 0,62
MapoUAL (ZuuBartikng

KaAAlépyelac)

Spinacea oleracea 194 50 3052 1678 2,06 0,19
(Zravaki)

Vicia faba (Kouki) 48 23 305 78 3,86 0,2
Cynara carduncelus 18 41 64 0,05

var. scolymus

(Aykwvapa)

Beta vulgaris Matgapt 95 39 1669 803 0,55 0,01
Aayaveuopeva €idn

Metamntuylakr HeAETn - Elpivn KopopaAdkn

19



Taraxacum spp. 198 51 2459 1209 0,81 0,5
(Padikia)

Daucus carota 328 29 3217 1173 0,35 0,01
(ZTapulivakag)

Rumex  obtusifolius 329 32 2511 1047 0,85 0,04
(Aanada)

Taraxacum spp. 157 34 1451 511 0,86 0,26
(Mkpopdadika)

Allium scoenoprasm 188 55 3013 1342 2,1 0,48
(Aypia npdoa)

Lathyrus ochrus 298 140 3015 2057 0,53 0,15
(MannouAsg)

Taraxacum spp. 155 18 2855 989 0,45 0,04
(FAukopadika)

Reihardia  picroides 108 33 1499 586 0,18 0,04
(FraAatoideg)

Foeniculum vulgare 239 101 3669 1196 0,63 14
(Mapada)

Sinapls spp. 204 52 1799 546 1,02 0,03
gruciferae

Scandix pecten- 132 39 1880 816 0,43 0,09
veneris(Apxart{ikoug

Petroselinum sativum 270 60 2600 988 0,75 0,05

(Ayplouaivravog)
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AyplooéAvo 172 51 1666 908 1,45 0,26
Scabiosa cretica 165 33 1472 821 0,73 0,01
(2TpaBoéido)

Scolymus  hispanicus 38 22 330 97 0,06 0,02
(AokdéAvunpog)

Cynoglossum 59 24 463 195 0,77 0,29
creticum

(AyyoyAwooot)

Hypochoeris cretensis 87 9 1262 576 0,4 0,02
(Xowpopoupibeg)

Bryonia cretica 95 20 1063 331 1,11 0,41
(ABpwvisg)

Prasium majus 373 70 4128 2168 1,62 0,11
(Aayouéboyopto)

Muscari commosum 22 52 0,73
(AokopbouAdkot)

Sonchus oleraceus 175 20 1826 1051 0,97 0,14
(Todxog)

Tragopogon sinuatus 135 23 2085 997 1,53 0,27
(Myouviteg)

Eruca sativa (Poka) 31 125 2483 1155 3,07 0,09
Cynara cornigera 13 21 91 0,04

(Aypla Ayywvdapa)
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Cichorium intibus

(Mkpopadiko)

Cichorium spinosum

(Zrauvaykad)
Solanum nigrum
(2tuvog)

Papaver rhoeas
(Koutoouvada)
Spinacia
oleraceae(Aypto
OTOVaKL)

Crepis vesicaria
(Mkpooeipibeg)

2.3. H A0Kn BepameuTIKn

173

240

136

145

158

143

23

27

21

17

29

24

3036

1160

1450

1902

2894

2009

1443

595

572

1002

1663

1071

0,98

1,23

0,91

1,37

1,49

1,53

0,58

0,83

0,29

0,03

0,04

0,32

Mo XIANGoeG xpovia o1 AvBpwmol TEIPOPOTI(OVTOY, GUYKPIVAY EUTIEIPIEC TIPOEPXOMEVEC aTO

OIAQOPEC TIEPIOXEC KOl EMOXEC KAl KOTEANYOV GTNV KOV amodoxn KAMoLog 1010TNTac Twv Ayplwv

X0pTwv. ATO TIC OpPXEC TOL alwva Pacg, n Botavobepanesia APXIOE VO EYKOTAAEIMETON Kal Ta

EUEPYETIKA MO €idN avTIKOTAOTABNKOV KaTA €va  PeyAAo pEPOC amd  dd@opa  XNUIKA

T[(XpO(O'KEUC’XO'I.IC(TG.

Ta TeEAeLTaIO XPOVIA, OPICUEVOL ETIICTHUOVEG amd SIAQOPEC XWPEC BEANCOV va PEAETOOLY TO

@QUTA oL @nEOoAoyoLVTal W¢ BEPATEVTIKA. MEAETWVTAC Ta AoImdv, SIOMICTWOOV YPryopa TwC

TEPIEIXOV BEPOMEVTIKEG OLaieC KI €QTIagov O10Qopa OKELACUOTO, TOU aMOOEiXONKavV TOAD TIO

OTOTEAECUOTIKA OMO TA QVTIOTOIXO OUVOETIKA, AOyw TOU OTI O OPYOVIOUOC TA OQOUOIWVE

KOAUTEQPQ. ZNUEPO KUKAOPOPOUV GTOV KOOUO EKATOVTIAdEC PAPHAKA TIPOEPXOHUEVA OO QUTJ, EVL

OAOKANPO EPYOOTACIO OOXOAOUVTOL HE TNV TOPOYWYH OKELOOWATWVY OMO (QUTIKEC KOl HOVO

ouaieq.(Aapmpakn, 1997 kai Zenka, 1995)
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3.DUTOXNMIKEG OLCIEC KO LYEID

H omoudadtnTa Twv TPOPWV OQEIAETAL OTIC TOAVAPIBUEC XNUIKEC ouaieq Tou TepLExouv. Ol
OUCIEC OUTEC aVO@EPOVTOL CUXVA WG BPEMTIKA cuOTATIKA. Ta @polTa Kol To AQXOVIKA €X0UV
HEYAAN dloTpo@ikn aia emeldr) mepIEXouv PBITapivec Kal avopyava dAata. Ta @aoOAI0 Kal To
KapLOIa, Tapadeiypatog Xapty, eival KaAég mnyeg mpwTteivng. Ol MoTATeC EPIEXOLV Hia apbovia
vdatavopdkwy. ‘ETol dev gival omAd Ta id10 TO TPOPIKA TIOL XPEIOCOPOOTE OAAG Ol EVWOEIC TIOU
nepAapBdavovtal o autd. Ta mEPIOCOTEPA TPOPIUA TEPIEXOLV HiYMOTO EKATOVTAdWY 1 XIAIAdWY
XNUIKQV EVOTEWV. MEPIKEC BPETTIKEG OVTIEC-EVATEIC TIOL AMAITOUVTOL YIO TOV 0pYyavIGUS gival oL
LOOTAVOPOKEG, TO AiTN, Kal ol TPWTEive. Mépa amd TIC OPEMTIKEC AMAITACEIS OPWE TIPOCHETEC
OUCIEC UTOPOUV VO TIOPAOXOULV OPKETO OQEAN otnv uLyeia pog. Ot oucie¢ autéc KoaAouvtal
"UTOXNUIKEC ouaiec.”" Ol QUTOXNUIKEG OULTIEC ep@aviovTal GUOIKA OTO TPOPIUO Kol HEXPI
onuepa Teploootepe¢ and 100.000 €xouv amopovwBel Kol TPoodioploTei. Emopévwc To
QUTOXNUIKG €ival pn BPEMTIKEC XNUIKEC OUCIEC TWV QUTWV TOL £XOUV TPOCTOTEUTIKEC N
TIPOANTITIKEC IO10TNTEC Y1O TIOAAEG OOBEVEIEC. APXIKA TaEIvounBnKav w¢ BITAUiveS, OUWE OUTH N
TPOCEYYIoN NTav AABoc¢ Kal TAEOV 01 PUTOXNUIKEG oLaieg TaglvopouvTal e BAan Tn POPIAKK TOUC
doun Kat Tn AEIToupyia mou EKTEAOVUV 0TO GwHa. Ta QUTOXNUIKA TTPOCTATEVOLY TO PUTA Ao Ta
BakTtrpla, TOUE 10U KOL TOUC HUKNTEC. O1 €pELVNTEC aVAKAALYAV OTI I KAOTAVAAWGN QUTOXNUIKWV
OUCIWV WE TPAMA TNE O10TPOPNC TOU aVBPWTOU UTOPEL VO amOTPEYEL SIAPOPEC OOBEVEIEC OTIWG TIC

KapdlokEC maBdnaelg Kal Tov Kapkivo (Dekker, 2004).

OpIopEVa QUTOXNMIKA CUPPBAANOLY OTA PWTEIVA Kal {wnpd Xpwuata mou Bpiockovial ota
@POUTO Kal Ta Aaxovikd. Eival yvwoTo 0Tt Ta AaXaviKa Kal Ta @PoUTa €ival LYIEIVE, TIPAYUA TIOU
oQeiAeTal MIBOVAC 0€ KAMOIO 100PPOTIO METOED TWV QUTOXNMIKWY, TWV KOPOTEVOEIdWY, TWV

BITOPIV@VY, TV VOV Kal TV avopyavwy aAdTwy Topa o€ hio uovo ouaia.

3.1. O1 AEITOLPYIEC TWV PUTOXNUIKWVY 0LCIWV
Ol KUPIOTEPEG AEITOLPYIEC TWV PUTOXNUIKWVY OLCIWV Eival:

o AVTIOEEIOWTIKI) OpAcon: TO TEPIOOOTEPA QUTOXNMIKG OvamTOOO0UY  OVTIOEEIOWTIKI)
dpaaTNPIOTNTO, TPOOTOTEVOVTIOG Ta KOTTOPA pa¢ amd TV OEEIOWTIKN {nuia  Kai

MEIVOVTOG TOV KivOUVO OPICPEVWY TOTIWV KOPKivou. PUTOXNUIKA HE OVTIOEEISWTIKI)
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dpaatnpIdTNTa €ival: Ta COULAQISIO (KPEUMLAIA, TIPACH, OKOPOO0), TO KOPOTEVOEIDN
(ppolTa, KopoTa), Ta QAABOVOEIS (QPOUTA, AOXOVIKA) KOl Ol TOAVQOIVOAEC (Todl,

OTAQLAIQ).

OppovIKL dopdaon: Ta 1co@AaBovoeldr), Tou Bpiokovtal aTn coyla, PiholvTal Ta avBpwmiva
ol0Tpoydva Kot Bonfolv 01N PeEIwon TWV EUUNVOTIOUCIOKWY CUUTTWMATWY Kol TN

00TEOTOPWANC.

YTokivnon Twv ev{OPwv: Ta QUTOXNUIKA Tou Ppiokovial oTo Adxova, UTOKIVOUV Td
€V TIOL KABIGTOLV TO O10TPOYOVA AlYOTEPO OMOTEAEOUATIKA Kal UTTOPOLV VO UEIWTOLY
TOV KivdLVO Y10 TOV KOPKiVO TOU PaoTol. AMNO QUTOXNUIKA ToPeUTodi{ouy Ta Ev{uua Kal

eival avaoTOATIKOI TOPAYOVTEC TWV TTPWTEATWVY (COYIA KOl QAGOAIQ).

MapépPacn oto DNA: o1 comwvive¢ mou Bpiokoviol ota @AacoAla mapePTodilovy TNV
Kataotpogry tTou DNA Twv KUTTOPWvY, OMOTPEMOVIOC ME aAUTOV TOV TPOTO TOV
TOAAOTIAOCIOOUO TWV KOPKIVIKOV KUTTApWv. H Kayaikivn, mou Bpioketal oto KALTa

TumnépLa, mpoaTtateVEl To DNA oMo TIC KOPKIVOYOVEC OUTIEC,

AvTIBaKTnplakr Opdcn: TO @QUTOXNMUIKG OAAIGIVN TIOU TIEPIEXETAI OTO OKOPOO EXEl

avTIBaKTNPIOKEC 1010TNTEC. (Toékou, 2003)
O1 KUPIOTEPEC OUADEC PUTOXNUIKWY TEEPIAAUPBAVOULV:

TEPTEVIA: KOPOTIVEG, AEUOVOELDN) KOl GOTWVIVEC,

Evooelg  opyovoBelikwy:  IVOOAID,  YAOUKOGIVOAIKA,  BEIOOOLAQIKA KOl
I00BEIOKVOVIKA.

DaIvOAEC: PAIVOAEC Kal 100QANBOVEC.

Opyavikoug 6&IVOLC TTOAVCOKXOPITEG: YOAAIKG 0&0 (MaAdatng, 2003)

3.2. DaIVOAIKEC EVWOEIC

2xedOv OAa T QUTA OAAG KOl TIOANOI  MIKpOOpyavIoMOi TeEPIExouV dla@opa €idn Kal
OlOQOPETIKEG TOOOTNTEC PAIVOAIKWY CLOTOTIKWY. TO CLUCTOTIKA OUTA i0WC €ival Ta o A@Bova
amo OAEC EKEIVEC TIC QUTIKEC XNUIKEC OUTIEC TTOL TEPIAAMBAVOVTAL OTNV KATNyOopia TWV QUOIKWY N

deVTEPOYEVWV TIPOTOVTIWVY. (KapdtayAng,1994)
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MPOKEITAL VIO OPYAVIKEC EVWOEIC TWV OTOoiwV TO POpIo TEPIAAPPBAVEL Evav TOUAAXIOTOV
apwHaTIKO daKTUAIO (Cg), HE €va 1] IEPIOCOTEPA LOPOELAID. MECW aVTIOPATCEWY CUUTUKVWANC,
TPOOBNKNC 1} TOAUPEPICUOU TOU PBOCIKOU OPWUATIKOU OOKTUAIOU, TIPOKUTITEL €vaC MEYOAOC

ap1Buog TOPAYWYWV.

Ol TEPIOTOTEPEC PAIVOAIKEG EVWOEIC £XOLV WC TPOJPOUO HOPIO TN @aIVUAaAAvivr, n omoia
oLVTiBeTal PEOW TNE PIOCLVBETIKIC 0000 TOL CIKIPIKOU 0&£0C. H B1oouVOETIK auTr) 000¢ mapdyel
OPIOPEVEG ATOPAITNTEC EVAOEIC TOU TPWTOYEVOUC UETAROAIOUOU, OMWC TO OPWHATIKA OpIVO&Ea
Kal odnyei emiong otn olvBeon peyaAou aplBuol dsutepoyevav PETABOAITOY. H 086¢ Tou
OIKIMIKOU EEKIVA PE TN GUUTUKVWAT) 300 BACIKWY PWIPOPUAIWPEVWY TIPWTOYEVWOV UETAROAITWVY,
TOU QWO POEVOAOTIUPOCTAPUAIKOD 0&E0C Kall TNC 4-QwaPopIKIC €puBpolnc. TeAIKO TpOoIdv gival To
XOOMIKO 0&U, TO OTOI0 TPOKUTITEL PETA OO £E1 AIOOOXIKEC BIOXNUIKEG METOTPOTEG. Ta umeLBuva
évlupa ¢ BIooLVBETIKAC TopEiag evtomidovTal KLPiw¢ oTa MANCTIdIN (0TOUE XAWPOTAAOTEC). 2€
OPIOPEVEG TIEPIMTTWOEIS, O OKEAETOC AVOPAKO TOAUTIAOKOTEPWY HOPIWV CLVAPHUOAOYEITAL OTIO
amAOUCTEPEC OOMIKEC HOVAJEC, TIOU TIPOEPXOVTAL OTO AIOPOPETIKEC BIOCUVOETIKEC 0d0UC TOU
TPWTOYEVOUC peTaBoAlopol (MaAatng, 2003).

Ol QAIVOAIKEC EVQTEIC Eival eupUTATO dIAOEDOUEVEC OTO PUTIKO BAGIAEIO KOl EMITEAOVV TTOAAEC
KOl ONUOVTIKEC AEITOLPYIEC JECO OTO QUTIKO KUTTAPO. H onuavtikotepn €ival n mpootagia mov
TOPEXOLV OTO (UTIKO KOTTOAPO amd Tnv 0&EIOWTIKN Kotoamovnaon. H dpdaon autr) cuoyetidetal pe
TIC OVTIOEEIBWTIKEC TOUC 1010TNTEC. H avTIOEEIOWTIKN) TOLC Opdian amodideTal TOG0 aTNV IKOVATNTA
TOUC VO XNAIOTIOIOUV TA METOAAD, TPOCTOTEVOVTOC TA OMO TNV O&EIOWTIKN EMidpacn Twv
eAe0BepWV pLlwv, 600 Kal OTNV IKAVOTNTA TOUC VO TPOCTOTELOUY O1APOPA HOKPOMOPIO OTIWC
DNA, oakxapa Kol Amidlo, amd TIC TOEIKEC EMIOPACEI TWV EVEPYWV HOPEWV 0ELYOVOL
(BaoIAGKNg, 2006). O1 EVWOEIC OULTEC £XOUV OVTIMIKPOPIAKEC, OVTIKEC, OVTIQAEYHOVWIEIC Kal
QVTIYNPOVTIKEC 1010TNTEC, Bonbolv TNV avaveéwan Kal TOV TOAAOTIAOCIOOUO TWV KUTTAPWY Kal
TPOOPEPOLY EUUEDT TPOCTOCIO GTOV OVOPWTIVO OPYAVIOUO EVEPYOTIOIWVTOG dIAQOPa EVOOYEVN

OMUVTIKA CUOTOTIKA.

EmnmpoobEtwe, ota QuTA, 0€ OUVONKEC BIOTIKNAC 1 Kal OPIOTIKNC KATamdvnong ENAyeTal n
olbvBean ¢ PAL Kal cuvtiBetal mepaItépw 0€ VEEC PAIVOMKEC evwael¢ (Solecka & Kacperka,
2003). O1 eVWOEIC AUTEC CUMUETEXOUY EVEPYA GTNV EMIKOIVWVIO TOU QUTOD PE TO MEPIBAAAOV TOU

Kal onBolv 0TV TPOCOPUOCTIKOTNTA TOU O€ MEPIBAAAOVTIKEG OANAYEC, KABWC amoTEAOUV OOUIKA
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OTOIXEI0 TWV KUTTOPIKWV TOIXWUATwY Tou (Boudet, 2007). Emiong, 6pouv w¢ pubuIoTEC OTN
dadikaoio tng avénong, NG QWTOOUVOEONC KOl OTIC OVTIOPACEI OEEID0OVaYWYNC  Kal
OULVEICQEPOLY OTNV OVOEKTIKOTNTA EVAVTI ACBEVEIWY, EVW ETITEAOUV Kal GNUOVIIKO €pyo OTN

dladikaaia TnE EMKoviaonc.

TENOC TIPEMEL VO ONUEIWOED, ¢ TTPOC TO OPYOVOANTTIKA XOPAKTNPIOTIKA TWV TOPOYOUEVWY
QUTIKWV TIPOTOVTWY, TOOO0 N BETIKI) GUVEIOPOPA TOUC (EMBLUNTO Xpwua, YEOON Kol Apwua), 660
KOl N 0pVNTIK TOuC avtioTolXa (KAQETIOONO PETOMOINUEVWVY TIPOTOVTIWY KOl GANEC QUCIOAOYIKEC

QVWUOAIEC).

4. DWTOOUVOETIKEC XPWOTIKEG

O TI0 dPOCTHPIOG 1I0TAC OTA AVWTEPD QUTA, aMd PWTOCUVOETIKAG Amoyng €ival 0 10TOC TOL
METOQ@UAAOL. Ta KOTTAPO TOU PEGOPUAAOU €XOUV €va PEYAAO aplBud XAwPOTANCTWY, Ol OToiol
EKTOC TNC XAWPOPUAANG TIEPIEXOLV KO OANEC XPWOTIKEG. Ol XPWOTIKEC TIOU GUUMETEXOUY OTIC
avTIdPACEIC , IO VO TIAYIOELOUY TO PWC KATA TNV @WTOoUVOEDN, €ival o1 YAWPOPUAAEC EVW Ol
OEUTEPEVOUCEC 1} OUUTANPWHOTIKEG  XPWOTIKEC  €ival T KOPOTEVOEIdN KOl

QUKOBIAivee. (KapdtayAng. 1994)
4.1. XAwPOQ@ULAAN a Kat 3

TO POPIO TWV XAWPOPUAAWV Eival TaPAYwWYO TNE TPWTOTOPPLPIVNC. H Top@upivn amoTeAEiTal
ano €vav TETPATUPPOAIKO OOKTUAIO, OTOU T OTOMO O{WTOU TWV TUPPOAIKWV dAKTUAIWY TwV
XAWPOPUAAWY CUVOEOVTOL HE €va ATOPO Mg. AIOBETOLV €vav EMITAEOV TEVTOYWVIKO dAKTUAIO
(KUKAOTIEVTOIVOVI), GUVOEDEUEVO E Evav OTIO TOUC TEGOEPIC TUPPOAIKOUC daKTUAiIouG. Emiong, éva
MOPIO TIPOTIIOVIKOU 0&E0C €ival OTEPEOTIOINKEVO HE EVO HOPIO QUTOANG. TO TOPQUPIVIKO PEPOC
gival LOPOPIAO Kal OAANAETIdPA HE TIC TPWTEivEC. H QUTOAN eivar LOPOPOPN aAKOOAN pe 20
dtopa GvBpaKa Kol KaBIoTd To HOPIo TNG XAwPO@PUAANG adIGAUTO OTO VEPOD, EVW UE TN POBIOT) TNC
péoa otn Amdlokn OimAooToIBdda Twv BuAakoeldwy, Bonbd otn oToBepomoinan TOu popiou
eVTOC autwv.(FaAatnc, 2003)

YTApXouv TEPICOOTEPD TOU €VOC €idn XAWPOQUAAWV, TIOU OIOPEPOLY HETAED TOLC POVO OF
AETMTOPEPEIEC TNC HOPIOKNAG TOUC doUNC. Ot XAWPOPUAAEC TIOL UTIAPXOUV O PWTOCUVOETIKOUC
opyaviopoug eivar a,b,c,d, n PBoKTINPIOXAWPOPUAAN Kol OPKETA GAAG mapdywyd Ttoug. Ol
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XAWPOPUAAEC O Kal B padi pe Ta KAPOTEVOEION €ival Ol TUTIIKEC XPWOTIKEC TwWV PWTOCUVOETIKWOV
opyoviopwv. OAol OPWC Ol OPYOVICHOI AUTOI TIPOCPEPOLY TEPICOOTEPEC TN MIOG XPWOTIKAC, N

KAOe pio amd Tig omoieg MPOCPEPEL KAl pIa E10IKA AEITOLpYia.

H XAwpo@OAAN a d¢ deapevEl aKTIVOBOAIa urkoug 460 nm, eva N XAwPo@UAAN B anoppo@d To
HEYIOTO OLVATO OPIBUO QWTOVIKY OULTOU TOU UNKOUC KOpatog. ‘ETol Aoimov evw Kol ol 6Uo
XAWPOPUAAEC OTIOPPOPOUV NAEKTPOMOYVNTIKH OKTIVOBOAIO OTnV TEPIOXN TOU Kuavol (425-
490nm) Kal aTnv TEPLOXN Tou EpuBPoL (650-700nmM), Ta PACUOTO OMOPPOPNONG TOUG Eival OPKETA
dla@opeTIKA. H d10@opd autr) o@eiletal 0To 0TI N HEBLAOPAdA EVOC TUPPOAIKOD BOKTUAIOL TNG
XAWPOPUAANG O QVTIKABIOTATOL OO HIa OAGEDOOUAdA OTN XAWPOQUAAN B. Ta QWTOCUVOETIKA
TUAMOTO TWV QUTWV €ival TPACIVO YIaTi 01 XAWPOPUANEC OEV AMOPPOQPOLV OKTIVOBOAIO OTnV

TEPIOXT) TOL TPAGCIVOU.

O1 600 XAWPOPUAAEC €ival CLOTATIKA TWV PWTOCLVOETIKWVY PEUPBPAVOV KOl LTIOPXOUY OE OUTEC
o€ avahoyia a:B mepinou 3:1. QoT600, 01 CLVBNKEC AVATITUENE TOU PUTOL PTOPEL va PETARAAAOLY
T0 AGyo a/B. dutd mov avamtiooovTal € VPNAEC EVTATEIC WTOC P@avidouv Aoyo o/f amo 3,2 ¢
4 (Seybold & Egle, 1970).

Ot Henriques & Park (1976) dianiotwoav 0TI To eEWTEPIKA, OKOUPA TPACIva UAAD UOPOUAIOD
(TUTIOL PWHAVA), TIOPOAO TIOU LTEPEIXOV TN CUYKEVTIPWOT TNG GUVOAIKAG XAWPOQUAANC EvavTl
TWV TPACIVWV EVIIAUECWV QUAAWY, KABWC ETIONG KOl TV OVOIXTOTPACIVWY ECWTEPIKWV QUAAWV,
To omoia €ixov TV LWNAOTEPN OULYKEVTPWOT OAIKNC XAWPOPUAANG, Ol TIPMEC TOL AOYOU TNC
XAWPOPUAANG a/f akoAouvBovoav avtibetn mopeia. ‘ETal, 0 Adyo¢ TG XAwPOPOAANG a/P Bpednke
MEYOAUTEPOC OTO ECWTEPIKA GUAAN TOU HOPOLALOU (5-6), HIKPOTEPOC OTa EEWTEPIKA (2,3-2,7), EVX
EVOIAEDEC TIMEC eixav Ta peaaia @UANa (3-4) (Henriques & Park, 1976).

H 6108eoipotnta tou alwtou €ival 0 TIO ONUOVTIKOC METOED Twv TEPIBAAAOVTIKWY Kal
(QUOIOAOYIKWV TIOPOYOVTIWV TIOU €MNPEAdOLY Ta EMIMEdD TWV XAWPOPUAAWY. DUTG TV
avomtoooovTal 0 oLVONKeg EAAEIPNC alWTOU EPEAVICOLYV XOUNAOTEPN OUYKEVIPWON Twv
XAWPOPUAAWV O Kal 3, HEIWHPEVN OVATITUEN Kal XOPOKTNPIOTIKA XAwpwan ota UAAa (Broadley et
al., 2001). H BTk ox€an PETOEL TOL XOPNYOLUEVOL AdWTOU Kal TNC al&NonC TwV XAWPOPUAAWV
EXEL ava@epBel yla &va PeyAAO OPIBUO QUTIKWVY €10V KOl OF OPKETEC TEPIMTIWOEIC EXEL
dlamoTtwiel avaAoyn oxEan WYE TN XpPrion Tou eopnTol XAwpo@uAAopeTpou SPAD 502 (Reeves et
al., 1993).
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TENOC, N HETPNON TWV XAWPOPUAAWVY 0TO QUAA €XEL amodelxOei pia xpriotun peBodog yia tnv

EKTipNoN t™NC d100e01MOTNTOC TOL £0PIKOL a{WTOV O€ TOANEG KOAAIEPYELEC (Torres et al., 2005).

4.2. Kapotevoeldn

Ta KopoTeVOELdN) €ival LOPOPOREC, AITOJIAAUTEC, BONBNTIKEC PWTOCUVOETIKEC XPWOTIKEG, TTOU
amavVTOVTal 6€ GAOULE TOUC PWTOCLVOETIKOUC 0pyaviopolc. AQBovoly aToug XAWPOTAACTEC, OTIOU
AOY® TOUL AITMOPIAOL XOPAKTAPO TOou¢, PuBidovtal ot peuPpdvec Ttwv Bulakoeldwy. Tao
KOPOTEVOEION €ival €miong ol KUPIEC XPWOTIKEC TWV XPWHOTANCTWY. ATOPPOPOLY OKTIVOPOAIX
oTnV TMePIoXN Tou Kuavol (400-500nm) Kat 6gv amoppo@olv KaBOAOL aTo €pLOPO, yia TO AGYO
auTO GAAWOTE EP@avI(OLV XpwHOTA OMWC €ival TO KIiTPIVO, TO TMOPTOKOAL KOl TO KOKKIVO, TO
KaBgva avaAoya Pe TN HOPIOKNA Tou 6opn. To Xpwua TOuC aTa @UAAN ETIKOADTITETOL ATO TIC TTOAD
AQBOVEC XAWPOPUAAEC, OUWC EPavidovTal To EOIVOTIWPO, OTAV AUTEC amodlopyavwvovtal. Eival
LOPOYoVAVOPaKEC HOPIaKOU TUTIOL CyoHse (TETpOTEPTEVIA). AlOKpPivOVTal 0€ KAPOTEVIO (0 Kal [3
KOPOTEVIO, AUKOTEVIO), TO omoia eivol Kabopd Tepmevoeldr), Kal TI¢ EavBo@UAAEC (AouTeivn,
BloAa&avbivn, Cea&avBivn, oavBepagavBivn, veo&avbivn), o1 omoie¢ eival LOPOELAIWUEVEC-

EMOEEIOWMEVEC MOPPEC TEPTIEVOEIdWVY (IMaAdTNg K.a., 2003).

Ta KOPOTEVOELDN AMOPPOPOLV PUNKN KUPATOC TIoL dla@eVyouv amd TI¢ XAwPOo@UAAEC (Eikova 5)
Kat petafiBadouv Tnv eVEPYEID OTa KEVTPO avTidpaacnc, d1euplvovTag £T01 TO @ACUO TOU NAIOKOD
QWTO¢ mou o&lomoleital otn QWToolvBeon. Emiong mpoototelouvv TIC XAWPOPUAAEC oMo
QWTOOEEIOWTIKN PBAABN o€ ouvBnkeC LYPNAAC €vioong QwToc. Mo  OULYKEKPIYEVD, OTO
ewtoovotnua I, Ta pépla B-KapoTeviov, Ta omoia LUTIAPXOUY OTO KEVTPO avTidpaacnc amoaBevouy
TNV TPIMAN KATAGTAON TNE XAWPOPUAANC oTo P680 n omoia 0dnyei atn dnuiovpyia evepywv piiwv
0&uyOVvoU, IOV €ival KOTOOTPOPIKEC YO TOUC XAWPOTAGOTEC. AvAAoyn AEIToupyia EMITEAEITAL Kal
OTIC AVTEVVEC PWTOCUANOYNG, OTIOU AOUPBAVEL XWPa 0 KUKAOC Twv EaVBOQPUAAWVY. Z& TiEpioaEld
QWTOC, N BroAa&avBivn Tou PWTOGUAAEKTIKOU pnxaviopol petatpénetal o (ea&avlivn, n omoia
dEV TIEPIEXEL OIPKETH) EVEPYELD YIa VO OnpIoupynael pidec evepyol 0&uyoVou, VW TO ETIMAEOV QWG

amoBAaAAETal w¢ BeppoOTNTO.
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Eikova 5.: dAaopa anoppo@nong Twv QWTOCUVOETIKWY XPWOTIKWY (nm)

4.3. O1 PWTOCLVOETIKEC XPWOTIKEG 0T SIAPKELD TNG AVATITUENG TWV QUAAWV

Ol GUYKEVTIPWOEIC TWV QWTOOUVOETIKWY XPWOTIKWY OTA QUAAX dIAPOP@WVOVTOL amd pia
ouveyn oladikacio g0vOeonC Kal amodOunong auTwy. XTo MPWTA oTAdI0 avATTuEng Tou EUAAOU,
KUPLOPXOUV Ol dlepyoaieg aolvBeanc, evw apyoTepa LTEPTEPOUV Ol aVTIOPACEIC OmoaUVOeanC.
FeVIKA 01 XAWPOPUAAEC Kal TO KAPOTEVOEIS TANBaivouv Katd tn OIOpKEI TN¢ av&naong Tou
@UANOU W W1 PEYIOTN TIUN CLYKEVTPWONC KOl EMEITO PEIWVOVTAL. H €KTOON Kal N ToX0TNTO TWV
oAaywv e€aptdtal and tn povdada pEtpnong, To €id0C TOL QUTOU, TV TOIKIAia Kol GAAOUC
mopayovtec. Ta mpwta @UAAG TOU oxnuatidovtal, avantioo0UY HIKPOTEPEG TEAIKEC dIACTACEIS
KOl ETITUYXOVOUV UIKPOTEPEC TIMEC OUYKEVIPWOEWV XPWOTIKWY, OE OXEON WE OUTA TOU
avomtoooovtal opyotepa. Emiong, ta TeAevtaia @UAANO €vo¢ @uTOL, Oev TPOAAfaivouv va
OTIOKTI)OOLV EYAAEC OIOOTACEIC KOl VO OUCOWPEVCOUV TIOAAEC (PWTOOUVBETIKEC XPWOTIKEC
(Pessarakli, 1997).

H péyioTn TR CLYKEVTPWAONC XAWPOPUAANC, EKQPACUEVN OTN MOVAda VWToL Bapoug, Enpol
Bapoug KOl aTn HOVAda ETIPAVEING, UTIOPEL VO ETITEVXOET EITE TIPIV TO GUAAO ATIOKTIOEL TN PEYIOTN

EMPAVELN €ITE OTO MTANPWC AVETTUYUEVO QUANO, €iTe apyotepa (Ram et al., 1994).

5. ToAlwto (N)

2 éva amd Ta KUPIOTEPA CUCTOTIKA YIO TNV AVATTTUEN TV QUTWV cuyKaToAéyeTal To AlwTto (N) Kot N

TPOCANYI TOL OTO TO GUTA Eival OMOPAITNTN TOCO YIa T CWATr) AVATTTUEN TOUG GO0 KOl YO TNV OUOAr KOl
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(PUCI0AOYIKN AsITOUpYiO TOUG. Eival KUPIO GUOTATIKO TwV OUIVOEEWV, TWV TIPWTEVWVY, TWV VOUKAEIVIKGOV

0EEWV KOl OPKETWV eVUPWY, KABIOTWVTOE TO £T01 OMOPAITNTO Y10 TA QUTA.

H popoer) mou omovtdmal 10 Glwto oTo £6a@og eival €ite o avopyavr), dEOUEVUEVO O I UATA KOl
TIETPWUATA, ETE G€ OPYOVIKI} OTIOU HETA TIC dlEPYOTiE] TNE APKWVIOTIOINGNC Kal vitpomoinang Kabiotaral
AUETT OPOUOINAIUO OmO Ta QUTA. To AWTO EMIONC LTIAPXEL OTO £60POC LG CUCTOTIKG TOU OEPQ TIOU Eivail
eyKAwPIoPEVO aToug TIOPOUC Tou €dApouc. H agopoiwon tou N amd Ta @uTa €ival duvatd va yivel gite
AEa oo TO PUTO PECW TOU PIZIKOD CUCTHHIOTOG, EITE PEGW HIKPOOPYOVICHWY TIOU GUHPBILVOULV WE TIC PICEC
Twv QUTWV. H KupIoTePN TNYH N yia Ta KOAMEPYOUHEVD GUTA Eival OUTO TIOU TIPOCTIBETAI OTO €300 E T

HOP®A CUVOETIKWV AIMACUATV (BETKr) appwvia, VITPIKY appwvia, oupia KTA.).

Méow Ti1¢ diamvor¢ To AlwTo, odnyeital diapéoou Tou EDA0L OTO LTEPYEIO TUAMA TOU QUTOU,
OTIOU UTIOKEITOI TIEEPOITEPW METOROAIKEC dlEpYOaieq yia TNV dnuiovpyia TPWIEVWY. TO VITPIKO
GlwTo Teivel va pnv SIAVEPETOL OMOIOPOP@A 0 OAO TO QUTO OAAG VO CUCCWPEVETOL OF
OUYKEKPIYEVO QUTIKA TUAUOTa PE 101aiTeEPN TpoTiunon ta ynpoidtepa pépn. (Maynard et al.,
1976).

5.1. NiTpikd Kat avBpwrivn vyeia

Ta QuTG, PE TNV IKAVOTNTA TOUC va OULVBETOUV OAO TO CUOTOTIKA TwV KUTTAPWY TOUC
XPNOIUOTOIWVTOG OvOpYova GUCTATIKA, PTOPOLV va aglomolrjoouvv 10 avopyovo alwto (NO3,
NH,;") mou mpocAauBavouy PEGK Twv PIZmv Yo T BIoc0vOEan OAWV TWV OIVOEEWY, TIPWTEVGV,
VOUKAEOEEWV, aUVEVDUWY Kol AoImwv adwTolXwv CLUOTOTIKWY TOU TOUC Eival avaykaia yio va
eMPBIOOLY Kal va avamtuxBouv. Mo va a@opolwbei 6pwe To avopyavo AlwTo amd Ta QUTA Kal Vo
HETOPROAICOE Ba TIPEMEL TO VITPIKA 1) TO OPPWVIAKA 10VTO, HOAIC EICEABOLY PECO OTO KUTTOPA, Va

METOTPOTOLV GE OPYAVIKEC HopPEC adwTou.(KapatayAng, 1997)

H abv&non opwg tnNg d1a6eaiuoTNTaC VITPIKWVY 0TO TEPIBAAAOV Twv pilwv 0dnyei o€ avénuévn
amoppoenon NOsz. And €éva onueio Kal PETA OPWC, TO HEYOAUTEPO HEPOC TOU ETITAEOV
XOPNYOUHEVOU VITPIKOU AITMACPOTOC O€ HETOBOAIleTal 0E OpPYOVIKO GlWTO PECA OTO (QUTIKA
KOTTapa OAAG OUOOWPEVETOL OTO XUMOTOTIO € CUVETEIO TO QUTO va TOPOUCIAZEl aLENUEVN

TEPIEKTIKOTNTA 0€ NOs.
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H aAdyiotn xprion twv alwtouxwv AITOCUATWY 0T YEWPYia Ta TEAEUTAIO Xpovia, KUPIwG PE T
VITPIKI] HOP®PT) TOU, TIOU OTOXEVEL OTIC AUENUEVEC ATOJOTEIC TV KOAAIEPYOUUEVWY QUTWV, EXEL WC
OTIOTEAECHO Q' €VOC PEV TNV LTORABUION TwWV TPOC KATAVOAWGT TPOIOVTWVY AGYW OULENUEVNC
OULYKEVTPWONC VITPIKWV OTOUC QUTIKOUC 10TOUG, AQETEPOL de TV LTORABUICN TOU LAPOPOPOU
opidovta pEoW TNC EKMALONC TWV O{WTOUXWV AIMACUATWY OMO TA EMIPAVEIOKA OTPWHUOTO TOU
€00@QoL¢ Kal ¢ dlEicduang Toug ota BoBUTEPa EDAPIKA OTPWHATA PEXPL VO KOTOAREOLY OTOV

LTIOYE10 LOPOPOPO OpilovTa.

Ta id1a Ta VITPIKA 16vTa dev €X0UV KOMio TOEIKA EMEVEPYEID OTOV AVOPWTIVO 0pyavioud. Tao
VITPIKG OUw¢ PECO OTO MEMTIKO GUOTNUO PTOPOLV VA UETATPATOUV O€ VITPWAN Ta omoia gival
YVWOTO OTI 0&€1dwVOoUY TNV algoyAofivn PETOTPENOVTAC TNV o€ pebaipoyAofivn (Hord et al,
2009).. H pebBoipoyAofivn Oev €MITPEMEL TN PETAPOPA TOU AIPOTOC QMO TOUG TIVEUHOVEC OTA
d1d@opa PEAN TOL AVOPWTIVOU CWHOTOC E OTIOTEAECHUO O AVBPWTIVOG OPYOVICHUOC VO LgioTaTal
dnAntnpiaon (ao@uéia) avdAoyn e ekeivn TOLV TPOKAAOUV Ol avABUHIACEIC TOU MOVOEELdiou Tou
avBpoka. H agbévela auth €ival yvwoth Ye tov 0po «ueBatpoyAofivatpio».Ze Evav eVAAIKa Ol
TOOOTNTEC VITPIKWVY TIOU TIPOCANUBAVOVTOL JECW TNC avOpwIVNG TPOPNC dEV Eival OPKETEC yIa va
TIPOKOAEOOULV TETOIO QAIVOUEVO OTNV TIPAEN. ZTa PBpe@n OUwC N eU@dvion aoc@uéiog AOyw
LTEPPOAIKAG KATAVOAWONC VITPIKWV €ivarl miBavr). H dnAntnpioon twv PBpe@wv PE VITPWIN
TIPOKOAEL Vo GOUTAEYHO GUPMITWUATWY TO OTOI0 €ival yvwaTo Ye Tov 6po "Kuavwaon'. ZOPewva
ME OPIOUEVEC ETIIOTNUOVIKEG MEAETEC QOIVETOL OTI TA VITPWAN, EKTOC AMO Ta GPECA TPORANUOTa
TIOL UTOPOULV VO TIPOKAAETOLY OTNV OVBPWTIVN LYEI, YTOPOLV KATW OTO OPICUEVEC CUVBNKEC Va
HETOTPOTOVV TEPAITEPW TE VITPOLOMIVEC €T 0TO MEMTIKO cVaTnua. Ot vitpolapivec BewpolvTal
KOPKIVOYOVEC, GUVETIWCE, N UTTEPPBOAIKN KOTOVAAWGN VITPIKWV PTOPED Vo XL 1010iTEP dUTUEVEIC
emodpdaaoelq otnv avbpwrivn vyeia. Z0uewva pe tnv Maykoouia Opydvwaon Yyeiog, n MEYIOTN
OO0QOANG TOCOTNTA VITPIKWVY TIOU PTOPE VO TPOCAAREL Evag eVAAIKAC aveEpxeTal oTa 220 mg NO3”
ava nuépa. H ouVOAIKA TOCOTNTO VITPIKWV TIOU TPOCAOMBAVEL évag AvBpWMoC avd nuépa
e€opTaTal amd TIC JIOTPOPIKEC TOU GUVABEIEC KOl TNV TEPIEKTIKOTNTO TWV AAXOVIKWV KOl TOU

TOCIUOL VEPOL o€ VITPIKA. (Katan, 2009).

5.2. MoapdayovTec Tov eMNPEALOLY TN CUOCWPELAOT) VITPIKWY OTA QUTA
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Ol GUYKEVTPWOEIC TV VITPIKWV O0TOUC QUTIKOUC 10TO0C emnpeddovtal omo tn diabeaipdtnTa
ToL 0lWTOL OTO TEPIBAAAOV TOU PIJIKOU CUOTHUOTOC TWV PUTWVY, PE KLPIOTEPO TOPAyovTa TNV
TPOGBNKN alWTou amd ToV AvBPWTO WE TN HoPEr AAoUATwY. AuEnuéveg moooTNTEC alWTOU OTO
€00o¢ 0dnyolv ge a0&naon NG CLYKEVTPWONC TWV VITPIKWY 10VIWV OTOUC QUTIKOUC 10TOUC.
(Maynard et al., 1976)

Mépav NG mOoATNTOC TOL €QPAPUOLOUEVOL N GNUOVTIKO POAO TOIEl N PopP@r) WE TNV oToia
xopnyeital to N. ZuyKekpIgéva n xopriynon adwTtou PE TN HOP®r VITPIKWY 10VIWVY EVVOEL TN
OLOOWPELON TWV VITPIKWV OTOUC QUTIKOUC 10TOUC 0 OUYKPIOn ME Tn Xopryynor] Tou o€
auuwviakr popen (Elia et al., 1998; Maynard & Barker, 1972; Santamaria et al., 1999).
EminmAéov, o1 Maynard kat Barker (1972) ava@épouv 0TI 0 TPOTOC KOl 0 XPOVOC EQAPUOYNG TOU

alwTou eMNPEALEL TN CLYKEVTPWON VITPIKWY OE TEIPAPATO TTIOU £YIVAV € QUTA GTIAVOKIOU.

‘Evag dAAo¢ mapdyovTtog Tou €mMnPeddeEl TN GUGCWPELCN VITPIKWY €ival To @w¢. H Blom-
Zandstra (1989), avo@epouevn oTnv €midpaon NG €Vtoong Tou QWTOC, Tovidel 0Tl n
OULYKEVTPWOT) VITPIKWY OTO KEVOTOTIA PEIOVETOI OG0 ALEAVETAIL N EVTOON TOU PWTOC. TO YEYOVO(
aUTO  OXeTI(eTOl PE TNV TOAUTIANGN mapaywyr] LAOTOVOPAKWY Adyw TNC  auénuévng
(QWTOCLVBETIKIC dPACTNPIOTNTAC KOl KOTO CUVETEID TIC AlYOTEPEC OTOITNOEIC VIO KAALYN TWV
OOUWTIKWY AVOYKWV TOU QUTOU OTIO VITPIKA 10VTa, KABWE EMiong Kal pe S10QopEC TN dpacn TN

PEdOUVKTAONG TwV VITPIKWVY (Cantliffe, 1972).

O Quinche (1982) ava@épel 6T N NAIOQPAVELD GE PUAAWON AXXAVIKA OTIWC 0 PAIvTOvOg Kal TO
OTIOVAKI, TOPOLCIALEL CNUOVTIKN EMIdOPOCN OTN CUYKEVTPWOT TWV VITPIKWY 0Ta QUAAC KOTA TN
OldpKEID TNG NUEPAC. H évtaon Tou QWTOC OXETICETAl WUE TNV TEPIEKTIKOTNTA TWV QUAAWV O€
VITPIKA, JE TO CUVTEAEDTH] GLUOXETIONC VO APBAVEL TNV Tiur r= -0,824, yeyovog TTou GNUaivel 0T N

HEiwan atnv évtaong Tou EWTOC TPOKOAEL a0ENTN TV VITPIKWV.

Emiong, ot Amr kai Hadidi (2001) ava@Epovtal aTnv €Midpaan mov £XEL N EMOXI CLUYKOUIONC
0TI OLYKEVTPWOT) VITPIKWV 10VTWV 0€ dA@opa €idn Aaxavik®y, Tou OXeTi{ovtal TPoQavae e

OIAPKELD TNC WTOTEPIGAOU Kal TO €i00¢ TOL AaXOVIKOU.
O1 Siomos et al. (2002) o€ MEIPAPOTO PE PAPOLAL QVOPEPOLY OTI 1N CUYKEVTPWAT VITPIKWV
IOVTWV OTO QUAAO OXETICETON e TN B0 TOL PUANOL (E0WTEPIKA, YETOia, EEWTEPIKA) KAl WG EK

TOUTOU BPIiOKETOI O€ AUEDN CUVAPTNON UE TO PWC IOV OEXOVTAIL T GUAAQL.
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H OUYKEVTPWON VITPIKWV TEIVEL va gival PeyaAOTEPN 0TOV Pioxo omo 0TI ata @OAAa (Maynard
and Barker, 1979) kai €ival auviBw¢ LPNAGTEPN TOV XEIMWVO AT OTI TIC GAAEC EMOXEC (Burns et
al., 2004; Ysart et al., 1999) Aoyw ¢ peiwonC TN¢ VITPIKAC avoywyaon¢ ata @UAAG UTIO XOUNAR
Evtaon eWTOC Kal XaunAeg Beppokpaaiec (Riens and Heldt, 1992).

H Bepuokpaaia tou mepIBAANOVTOC EMNPEACEL KOl AUTH PE TN OEIPA TNE TN CUCCWPELCT TWV
VITPIKQV 10VTWV 0TOUG QUTIKOUG 10TOUG. BERata n emidpaan tng Bepuokpaaciog ival aAANAEVOETN
ME TNV €vTaaon Kal SIGPKEID TOU PWTIOMOUL, TNV Lypacia Kol T dlobeaiuotnTa tou adwtou. Katd
OLVETIEIO UTIAPXOUV aVOQPOPEC Ol OToieC Oeixvouv OTI UTIAPXEL EMidpaacn TNC Bepuokpaaciog otn
OLOCWPELON VITPIKWY 1OVIWV TIOU TIOIKIAEL yia Ta d1d@opa €idn (Maynard et al., 1976). Ot Amr
Katl Hadidi (2001) ava@Epouv 0TI BEPUOKPATIEC TOU TPOKOAOUV OTPEC KATA TNV AVATTUEN TOU

QUTOL £XOLV WC AMOTEAETUA TNV ADENON TNC CLYKEVTPWONE TWV VITPIKWY 10VTWV.

O gumAouTiopog pe CO, ae mePIBAANOY BeppoknTiou Exel ava@ePBEel 0TI GUVTEAET 0TN Peiwan
NG OLYKEVTPWONC TWV VITPIKWVY 10VTwv aTa @OAAa (Maynard et al., 1976).

H Ydatikn 1ooppotia emnpeddel €miong TNV CULYKEVTPWON VITPIKWYV 0T0 QUTO.H EAAEIdN
VEPOU OXETIETAI TOOO PE TN PEIWHEVN AVATITUEN TOL GUTOV OGO KAl JE TN PEIWPEVN OPACTIKOTNTA
NG PEGOUKTACNC TWV VITPIKWY, £XOVIOC WC OMOTEAEOUA TNV aL&NON TNC CUYKEVIPWONG TWV

VITPIKQV 10VTWV Y10 000 XPOvo dlapkei n katandvnon (Maynard et al., 1976).

H 1KavOTNTo 0UOOWPELONC VITPIKWY 10VTWVY 0TOUC QUTIKOUC 10TOUG QaiveTal va Kabopiletal
YEVETIKA, a@QOL O10QOPOTIOIEITOL JETOED TWV QUTIKWVY E16WV OAAG Kal PETOEL TIOIKIAIWV TOUL id10U
€idoug. Ymapyel peyaAn diagopormoinon HETAEl Twv €10V OTNV IKOVOTNTO GUCOWPELONC
VITPIKQV 10VTWV OTOUC QUTIKOUC 10TOUC €VW Kal O€ EMIMEdO TOIKIAIOG mapatnpouvtal e€ioou

ONUOVTIKEC S10QOPEC Y1a KATOLA EidN.

O1 Amr kait Hadidi (2001) ava@épouv d10QOopEC 0TI GUYKEVIPWAN VITPIKWY OE TIOIKIAIEC QUTWV
TOMATOC KOl KOAOKUBIWV TTOU KOAAIEpYRBNKaV eVTOC BEPUOKNTIIOL, EVW YIA TNV KOAAIEQYEID OTOV
aypd, n emidpacn ¢ TMOIKIAiaC dev ATav onuavtikr. H Blom-Zandstra (1989) peAétnoe tnv
EMIdPOON TOL YOVOTUTIOU OTN GUYKEVTPWON VITPIKWY I0VTWY OTO POPOUAL BPIOKOVTOC ONUAVTIKEC
O10QOPEC PETAED €MTA OIOPOPETIKWY TIOIKIAIOV XWPIC auTéC va auvodelovTal OMO GNUAVTIKEC

d1a(QOopEC aTo VWO Kal ENpd Bapoc. Or Lisiewska kot Kmiecik (1997) avag@épouv 0TI Ta QUAAQ
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Tou pI{wdou¢ patvtavol (Hamburg type) mepIiEXouv onuavTIKA AlyOTEPO VITPIKA 10VTO 0€ aXEan

ME QUTA TOL KOIVOU TAATO@UAAOU.

Ta @UAAWON AOXOVIKG OTIWG TO WAPOULAL KOl TO OTAVOKI €ival ISI0ITEPWG EMIPPETEIC aTNV
0LOOWPELON VITPIKWY (Siomos et al., 2002a). MoikiAieg Tumou looseleaf, cos kat iceberg @aivetal
va ouoowpeLovy LPNAGTEPO TOCA amd VITPIKA OAOTO OE OXEON UE TO MOPOLAL butterhead
(Escobar-Gutierrez et al., 2002) 0x1 Opw¢ MAVTA O0Ta TOANIOTEPO €EWTEPIKA QUAAD (Cardenas-
Navarro et al., 1999; Siomos et al., 2002a;Munand Lee, 2002; Krohn et al., 2003).

5.3. Enidpaon Twv VITPIKWV oTa {wa Kal 0To TEPIBAAANOY

Ol PEYOAEC OLYKEVTPWOEIC alwTou umopolv va amofBolv emiBAafeic yia TN AeiToupyia Tou
OpYaVIOUOU Kal Twv {Wwv .AnAntnpiacn ono vitpadn ota {oa £XEl Yivel yvwaoTh €dw Kal TOAA
XPOVIO EVW N XPNRON VITPWAWV w¢ OULVINPNTIKO TPOPIHWY, QOPUOKWY, JoVIOKTOVWY Kal
Amoopdtwy €xel auvénbei katakopuea (Sinha and Sleight, 1969). H auvénuévn KoatovaAwaon
TPOPWV TIOU £XOLV UEYAAN TIEPIEKTIKOTNTA O€ VITPIKA AAATA €XEL 0OV OTMOTEAECHO TN PEIWON TNC
TOPOYWYAG KOl TNV EU@AVIOT ABopyou OTO PNPUKACTIKA Kol 1I0101Tépa T BO0EION) O€ OXEaN UE
10 mpofata kair ta GAoya (Bolan and Kemp, 2003), Kal KOTG GUVETEIO Ol TIOPAYWYOI €XOULV
ONUOVTIKEC OIKOVOUIKEC amwAeleg (Cockrum et al., 2009). AnAntnpiaon and VITPIKA cupPaivel

otTav Ta (WO TPWVE KTNVOTPOPIKEG TPOPEC UE LPNAO VITPIKO TIEPIEXOUEVO.

H ouykévipwon Tn¢ auuwviag o peyaAltepeg TIPEC amd 0,025 mg/l pumopolv va amofBolv
TOEIKEC y1a Ta Ydpla oe oplopévee TIpEC pH (lopdavidng, 2010). AAEC 0pVNTIKEC GUVETIEIEC TTIOL
TOPOTNEOLVTAL €ival Ol YN JOAUCUATIKEC EKTPWOEIC O€ ayeAAdeC yaAaktonapaywyn¢ (Bolan and
Kemp, 2003). Z0U@WVO PE OXETIKEC PEAETEC OXNUOTIOPOC PEBAIOTQAIPIVNG OTO EUPPLOKO aipa
KAl N OUVETAYOUEVN TOAD OmOTOUN MeEiwon Tou o&uydvou OTO aipo Pmopei va odnynoel o€
evoopntpio Bavato (Malestein et al., 1980). H dnAntnpiaon ano vITpIKG GAota gival pia madnon
TIOL UTIOPEL va EMNPENCEL KUPIWC TO UNPUKACTIKA, EMEION auTd Ta {Wa gival Tolo gvaicbnta ano
amAn¢ xwvePng {oa Adyw Tou 0TI £X0UV UeYAAN KolAia (Bolan and Kemp, 2003). ZwoTpo@EC IOV
EXEL OlOMIOTWOEL OTI €ival LTIELBULVEC yio TNV dNANTNPIOCN OO VITPIKA €ival TO OTEAEXOC TOU

KAAQUTIOKIOU, TO EVOIPWMO TOU KAAGUTIOKIOU, TO 00pyo Kai 1 undikr (Bolan and Kemp, 2003).

Onwg €xel NON ava@ePBEl, cuXVA OTN YEWPYIKI TIPOKTIKI, TOPA TIC UTIOPXOUCEC 0dNYieC Twv

0pBwV YEWPYIKWV TIPOKTIKWY, YIVETOL €UPEIO KOl TIC TEPIOCOTEPEC QPOPEC QVEEEAEYKTN XPNon
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OYPOXNUIKWY OKEVOOPATWY OMO TOUC KOAMEPYNTEC He KOPIo OTOXO TNV avénon g
TOPOYWYIKOTNTOG MO YEWPYIKNC EKTACNC, OTOV OUTH OEV UTOPEL va MApPACXEL OO Povn TN¢ Ta
amapaitNTa CLUCTOTIKA yia TNV avamTuén Twv ELTWVY (lopdavidng, 2010), aAAd Kal TV poaTacia
TWV TPOTIOVTWY auTrC and tn opdon emiBAapwv opyoaviouwv (MuAwvn, 2012).Eva onuavTikd
TPOBANUa o MPOKUTTEL EEaITIOC TNC avBpWTIVNG OPACTNPIOTNTAC Eival N PUTIOVAN TWV LOATIVKV
OMOOEKTWY, UTIOYEIWV KOI ETIPAVEIOKWY, OTO OUTEC TIC YEWPYIKEC dpaaTnpIdTNTEC. H emiBapuvan
TWV OMOOEKTWY OTO TIC O{WTOUXEC KOl QWOQOPOVXEC EVWOEIC TWV AIMACUATWV CUVETAYETOI

ONUOVTIKEC EMIMTWOEIC 0TO 0IKOGUOTAUATA TOUE KOl aTNV To10TNTa ToL vepoL (lopdavidng, 2010).

H ékmAuon Twv VITPIKWVY gival pia and TI¢ KOPIEG dlappoeC aTov KUKAO Tou alwtou (Di and
Cameron, 2000). Ta OPP@VIOKA AITACUATO UETATPETOVTON PE TOUE MIKPORIAKOUC 0pyavIGuoUC
TOU €00QPOUC OE VITPIKA LOOTOSIOAUTA GATA Ta OToia AGYwW TNG LYNANRG SIKAVTOTNTAC OTO VEPO,
EKTALVOVTOIL PE TNV Bpoxr).H évTaor) Tou @aIvopEvou eEApTATal OO TO €i60C TNC KAAAIEPYELAC, TIC
KOAAIEPYNTIKEG TEXVIKEC, TOV TUTIO TOU €dAQOLE Kol TO KAipa (Ramos, 1996) kal mapotnpeital
ouvnBwg OTaV UTAPXEL CLOCWPEUCN O0&E1diwv Tou alWTou OTO €30(OC TOU CUMTITTEL N
akoAouvBeital amo KAmolo XPovikd didotnua vdnAng anootpayyiong (Di and Cameron, 2000).
2uvnBwg AapPAavel xwpa Katd Tn dIdpKELD TOL EBIVOTIWPOUL KOI TOU XEIUWVA Kal VwPIg TNV Gvoién
dNAadn TNV MEPiINdO TNC avVaTARPWAONC TwV LTIOYEIWV LAATWY Kal €ival TO10 EVTOVN G€ aPP®ON Kal
EVTOVO KATEPYAOUEVA E6AQN KO EVIEIVETAI OE PEPIKEC TIEPITTWAOEIC OAAAYNC XPAONG YNG OTWC TL.X.
KOTA TN PETOTPOTI) TWV MOVIUWY BOOKOTOTIWV 0€ KOAAEPYNOIUEG eKTAOEIC (Strebel et al, 1989).
Ta VITPIKA GAQTO TTOPOPEVOUY OTO £da@OC OTAV TO TOCOCTA TN¢ Aimavang €ival uPnAOTEPa amo
QUTA TIOU OMOPEOPWVTOL OTO TO QUTA yIo TN MEYIOTOTOINON TNC TOPaywyng Kol PETA TN
OLYKOMION, ONAadK TO TEAOG TNG KOAAIEPYELDG, dlaAvovTal amod TIC PPOXEC Tou Xelpwwva (Ramos,
1996). N va peIwBoLY Ta VITPIKA 10VTO OTa UTIOYELD DOOTO Ba TPEMEL va EAYIOTOTOINBOLY TO

UTOAEIPPaTa 0TO €800 KOTA TNV TEPIOGO TIOL Eival eviovotepn n EKmAvar (Strebel. et al, 1989).

‘Eva dANO TTOAD ONUOVTIKO TIEPIBAAAOVTIKO TTPOBANUA IOV TIPOKUTTEL ATd TIC VITPIKEC AITAVOEIC
eivat n pomavaon NG atpdéogalpac. Ot aEPIEC EKTOPTEC TNE OPPWVIOC Kal Twv 0&E1diwv Tou alwTou
€xouv au&nbei onuavtikd ta TeEAsUTaIO TEVAVTA Xpovia. Ta oeidia tou alwtou TPOEPXOVTal
KUPIWC amd Kavon Twv LdPOYoVaVOPAKwWY amd TN Blounxovia Kol v Kivnon Twv auToKIVATWY,
EVW Ol EKTOWPTEC TNC OUPWVIag TPOEPXOVTOL amd TO EVIOTIKA QypOTIKA CUCTAPATO OTWC N

EKTPON {wwv Kal n avopBodo&n Aimavan Twv KAAMEPYEIDY. Ot aEPIEC EKTIOUTIEC TWV AVOLYHEVWY
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Kal 0EEIDWPEVWV EVOOEWVY TOU 0{WTOU OMOTEAOUV AEPIOUE PUTIOUC PE KATAYEYPAUUEVN TOEIKOTNTA
0€ (UTIKOUG Kol {WIKOUC OpyavIopoUE Kal 1 evandbean Toug 0€ HOKPIVA €00QIKA OIKOOUOTHUOTA,
AOY® TNC PETOPOPAC Twv agpiwv palwv, emnpedlel T o0VBECN TWV OIKOCUGTNUATWY Kal TN
BlomoikiIAotnTa (Moupevakn, 2010), KabBw¢ eMiong T KTAPIO Kal Ta I0ToPIKA pvnueia (Wei et al.,
2013). EmimAéov Ta 0&gidla Tou alWTOU AMOTEAOLV TPOOPOUEC EVWOEIC YO TO OXNUOTIOUO TOU
TPOTOO@AIPIKOU O{0VTOC, TOU TAEOV QUTOTOEIKOU OTUOCQOAIPIKOU PUTIOU KOl ATEIAR yio Thv

ENMAPKELD TPOPiPwV aTov mAavnTn (Moupevakn, 2010).

5.4. Enidpaon tou AlwTtou (N) 0TN HETAGUAAEKTIKI] GUUTIEPIPOPA QUAAWDSWY AXXOVIKWV

TOo0 n BPENTIKA 600 Kal N ayopaoTIKr a&io TwV QUAAWIWVY AaXaVIKWY dev axeTi(ovTtal Povo
ME TO PEYEDOC Kal TNV EPPAVION TOU OAAX KOL PE TNV TIEPIEKTIKOTNTA TOU O€ BITAMIVEC ,avopyava
oTolxEio KaBW¢ Kal atnv d1atipnon TwV CUYKEVIPWOEWY TWV VITPIKWV Kal TwV VITPWAWV 0To

@UAAQ, o€ emineda XaunAGTEPQ OMO Ta YEYIOTa TIoU £XEl Beomioel N E.E.

Mépa amd TO XopnyoUuevo GlwTto, oTo PuBPd amoppdenong tou alwTtou Tai(ouv POAO Kal
GAAOL TapdyovTeg, OTWE 01 CUVONKEC OmoBrKeuang. ANNOYEC OTIC BPEMTIKEC GEIEC TOU HOPOLAIOU
ouuBaivouy TO00 KOTA TNV SIAPKELD TNC aVATTUENC Twv QUTWY (Drews et al., 1996) kabw¢ Kal
KaTA TNV amobriKeuaon TOUC. ZUYKEKPIUEVO KOTA TNV Omobnkeuan €xel avaeepbei peinon twv
VITPIKQV 10VTWVY KOl O0EN0N Twv VITPwOwWv. AuTo cupfaivel pe tn dadikacia ¢ eVUMIKNC
avoywyng TV VITPIKWVY Kal TN TPOOJEVTIKNG YETATPOTNC Toug o€ VITpwdN (Siciliano et al., 1975
Kot Chung et al., 2004).

Qotooo, o1 Poulsen et al. (1995) avagépouv avtifeta amoTeAéopata, a@ol PETA amd
amobrikevan popovAlol (crisphead) yia 1 1 2 eBdouddeg o€ Bepuokpaaia 1°C, mopatripnoav
avENaoN TV VITPIKWV 10VIWV. O KLPIOTEPOC TTAPAYOVTOG TIOL EMNPEALEL TN PETABOAN TWV VITPIKWV
I0VTWV oTnv amnobrkevon eival n Bepuokpacia. e auv€nuéveg TINEC Bepuokpaaiog ouvrBwg
TOPOTNPEITAl ONUOVTIKA UEIWON Twv VITPIKWY Kal avTioTolxn avénon Twv VITPwOWV, EVw O
XaunAéC Beppokpaaiec amobrikevong (Ewg 5°C) dev emnpeddetal GNUAVTIKA N TEPIEKTIKOTNTO
VITPIKQV Kal ViITpwdwv (Chung et al., 2004 kai Poulsen et al., 1995).

6. To AaaveUOUEVO €idN TNG HEAETNC

MoAotoida
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Mévoc-Eidoc: Reihardia picroides

O1koyévelo Compositae

Eikova 6.: Anelkévion Fodatoidag (Reihardia picroides).

MoAVETNAC OO TNE ELPLTEPNC TIEPIOXNE TNG apXaiag Ooupiag, TOU PUTPWVEL GE YOVIHO OAAG Kal
dyova Bpaxwdn €da@n. AVNKEL 0TnNV TOAUTIOIKIAN OIKOYEVEID TWV OOTEPOEIdWV-Asteraceae Kal
oLVAVTATOL KUPIWG 0Tn MeOOYEIO KOl 0€ EVKPOTO KAIPOTO. TO WPIMO QUTO dnuiovpyel EuAwdN
pia Tov EMAVW TNE avVaTTOOOOVTAL VED QUTA. OAO TO QUTO TIEPIEXEL YOAOKTWOAN, HUPWOATO XUMO.
Ta @OAO TG €ival YoKpAaTeva, PE SI0QPOPOTIOIOVUEVD OXN AT, EAAQPE oapKwAn. AveBilel v
avoi&n, pe Kitpva aven mou avamtdooovVTal TAVW O PMAKPIoUC Wioxoug Kat @Bdvel Ta 20-40 cm.
Ta avln cival eppo@podita (€xel TO00 OPCEVIKA 000 Kal BnAUKG Gpyava) Kol yovihomoloovTal
amnd évtopa. Ot amdpol S10BETOLY TITNTIKA OPYAVH TIOU GIEVKOAUVOULV TN d1aCTIOPA Tou PUTOL. To
BPWACIKO TUAMO TOU PUTOU Eival TA TPUPEPA PUAAA KOt 01 PieC (AnNUNTPAKNC,2000) (Eikova 6).

ZTapvaykaot
Mévoc-Eidoc: Cichorium spinosum

Otkoyévela Compositae
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Eikova 7. : Aneikovion Ztapvaykadiol (Cichorium spinosum).

To ZTopvaykadl gival TOAVETEC QUTO. Oewpeital PIKPO ayKaBWTd @PUOYOvo, PE KOVTOUG
BAaoToug, 4-18 eK., dlakAadIoPEVOLC amd TN Bdon Tou. ‘Exel @UAAG TTePOBOAT 1 060VIWTA Kal
KEQPAAIO OOl Pe TOU PAdIKIOL, OAAG TIO MIKPG KOl HE AlyOTEPA YAWOOOEION avBidia
(AnunTpdknc,2000).

AdpaAida

Mévoc-Eido¢ : Hymenonema graecum

OtKoyévela: Asteraceae
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Eikova 8.: Amneikovian Adpahidag (Hymenonema graecum).

H AdpaAida eival SIKOTUAO QUTO TN OIKOYEVEING TwV CUVOETWY. ATOVTATOL W¢ TTOAVETAC TTOA
ME 0pB10 BAOCTO Kat TPOXIG QUAANN. PUTPWVEL 0 TETPWIEIC TOTOLE TWV vNalwv Tou loviou, Tou
Alyaiou Kat Tng Kpntne. To Bpaatyo TuRpa tTng €ival Ta TpLQEPG GUAAN TIPIV TNV avVaATIAPAYWYIKN
@don (HAlomovAov,1998) (EIK.8).

Metevapdki

Mévog-Eidoc: Plantago wel denii-L

O1koyévela: Plantaginaceae
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Eikdva 9.: Ameikovion Metevapaxi (Plantago weldenii)

To P. weldenii Bewpeitol MOAVETEC AaxoveuOuevo €ido¢ pe @UAAG oe dldtagn polEtag
dlap€tpou mepimov 20 cm. Ta @UAAG evOAAGCOOVTOL PE €viovoug Aofouc. Ta aven Ttou €ival
epUO@POdITa. O Kopmo¢ ival kaya pe 2-3 omopla. Avbilel amd 1o Mdio €w¢ tov lovAo, evw Ta
oMEPUATA wPIHaouv lovAlo pe Alyouato (EiK. 9).

MpoTiyd &npd R vypd €60@n Kol OVATTOOOETAl IKAVOTIOINTIKO O TOPOKTIEG TIEPIOXEC. TO
BPWOIUOo TUNMO gival To TPUPEPE UAAN JIE TNV EAAPPWC TIKPN) YELON.

YAIKA KAl MEGOAOI

1. ZKOTOC¢ TOL MEIPAUATOG

210 mAaioto tou Mpoypdupatog METOMTUXIOKWY ZMOUVdWY Tou Tunuotog Emotiung PuTIKNC
Mapaywyng tou Mewmnovikol Mavemotnuiov ABnvwv Kol yia TNV anoktnon METAmTUXIaKoL
AmAwpato¢ Eidikevong (M.A.E.) pe yvwoTikd aviikeipevo "Knmeutikéq KoAMEpyeleg &
AvBoKopia”, TpayuoTomnolrtnKe TMEIPOUOTIKA Epyaaia To akadnuoiko £to¢ 2013-2014.

21NV MapoLCa TMEIPAUATIKI) EPYOTio TTPOYUATOTOINBNKE KAANEPYELD TEGCAPWY AOXOVEUOUEVWV
€10wv (oTapvaykadl, yoAataida, adpaAida Kal TETEVAPAKI) 0€ LOPOTIOVIKO GUCTNUA ETITAEVCNG
TPIV emmédwv alwtou (0, 150 kot 300ppm NH4NO3), pye okomo tn dgpebivnan Tng EMidpaong
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NG adwtolXou Aimavang T000 GTNV AVATTUEN TWV EUTWV OG0 Kal OE TOIOTIKA XOPAKTNPIOTIKA,

EMEITA ATO SIAPOPETIKOVE PETAGUAAEKTIKOUC XEIPIOHOUC.
2. Meprypa@n] ToL TEIPAPOTOC

Ta umo e€&€taon Aaxoveudpeva €idn (oTopvaykadl, yaAatoida, adpoAida Kol TETEVAPAKI)
KaAAlepynBnkav oe cloTnUa eminmAevong 1 aAMC Floating system. To cloTnUa emimAguong
Bewpeital KAEIOTOO TOTOU ULBPOTIOVIKO CUCTNUA TIOPOYWYNG WE TO OPeMTIKO Ol0ALMa va
OI0XETEVETON OTA QUTA XWPIC va LTTAPXEL S1aALPa amoppor)c. Ma ) dlepebivnan TNE EMidpaaNC TNC
alwTolxou Aimavang epappoadnkav 3 emineda alwtou (50, 150 kat 300 ppm NH4NO3), ta omoia
dnuIoLPYNBNKaV EMEITO ATO KATAAANAEC PETAXEIPIOELC, O OTIOIEC TIEPIYPAPOVTOL TAPAKATW.

Katd tnv KoAgpynTIKY mepiodo, AN@Onkav eRdopadlaie mapatnprioel touv pubuol
QVATITUENC TWV QUTWV. ZUYKEKPIUEVD, KATOYPAPNKE O OPIBUOC Twv TPAYUATIKWY QUAAWY AN
Kal n ddpeTpoC TNG poletag (eK.) avd eméufacn. Ot KOANEPYNTIKEG £PYOTIEC Yo TNV TEPiI0do
auTr), meplopioTnkav ot pUBUIoN Tov pH KOl TN CUUTARPWGT TOU BPEMTIKOL SIGAVHOTOC, OTIOU
auTO KPIVATOV avayKaio.

210 KOTAAANAO BAOCTIKO OTASIO aVATITUENG, Ta LTIO €€€Taan €idn ouykopiobnkav, {uyioTnkav

Kal amoBnkelTNKav. H amobrikevaon Kai n dlaxeipion Twv delyPdTwy Eyive ¢ EENC:

- AT0BAKeLON TPIOV dElyPdTwY yia TV KOs eméuPacn, otoug -80°C  yio avaAuon
TIOIOTIKWV XOPOKTNPIOTIKWVY (OPXIKEC METPACEIC TPV TN cuvtrpnon) (oto €€n¢ Ba KaAouvtal
HaPTLPOC)

- ATI0BNKELOT TPIWV SEIYUATWVY 08 XAPTIVEC GOKOUAEC, aToug 70 °C yio Tov TIPOadIopIopd
MOKPOOTOIXEIWV KOl JIKPOTTOLXEIWV.

- Anofnkeuon TpIWV dEIYMATWY, Of TAOOTIKEC OEPOCTEYEIC OOKOUAEC Of GUVONKEC
TpOmomoINUEVNG atudo@aipag oto Yuyeio (5 °C) yio v TOPOKOAOVONGN NG GUVTHPENONC
(Eikova 11kail2).

- Amnofnkeuon TPV OEIYUATWY, OE TAACTIKA KECEQOKIO O GUVONKEC TPOTOMOINUEVNG
atgdoaipac, pe peuppavn oto Yuyeio (5 °C) yia TNV MAPOKOAOUBNON TNG CULVTHAPNONG
(Eikova 11kan 12).

Metarmtuylakf peAétn - Ewprivn Kapoapohdkn 41



H aepoateyr¢ ouoKevaaia Twv SEIYPATWY TPAYUATOTOINBNKE 08 cuokevaoTIK unxavy (MB
35, M.P.TEC S.r.l., Marano, ltaly). H tpomomoinon tng oTuOCEAIPOC JIAUOPPWONKE HE TN
oLoKeLn peigng agpiwv (MAP MIX 9000, PBI Dandensor, Ringsted, Denmark).

Eikova 10: ZuoKeuaaoio QUTWV 0€ 0EPOTTEYEIC COKOUAN TPOTOTIOINUEVNC OTHOT@aIPag (O€€1G) Kal TTAQCTIKO

KEOEOAKI e TTAOCTIKI NUIEPaTH HEUPPAvN (aploTepa).

Ta deiyyata Twv OlOQOPETIKWY HETOOUANEKTIKWOV XEIPIOPWV (CAKOUAQ TPOTOTIOINUEVNC
OTMOO@aIPAC KOl KEOEDAKIA) TOU EMIAEXBNKOV yla TNV OEI0AOYNON TNG METOOULAAEKTIKNC
OUUTIEPIPOPAC, £MEITO AMO KOV amoBrikevon otoug 5 °C, cuvtnprdnkav yia 10 pépeg Kot
KOTAYPAQNKE N aMWAEID BAPOUE KABWC EMONG £YIVE KOI JETPNAOT TNC 0LOTACNG TN ATUOCPAIPOG
WE TN ouokeun avdAvong O, kat CO, Check Mate Il, PBI Dansensor Ringsted, Denmark. Ztn
OLVEXEID OTa dEiyuata auTtd OAAG KOl OTOUG MAPTUPEG EQOPUOCTNKOV PEBOOOL TPOCAIOPIGHOU
d10@OPWY XOPOKTNPIOTIKWY. To XOPOKTNPIOTIKA TOU EKTIMABNKOV NTOV Ol GUYKEVIPWOEI] OF
OAIKA QOIVOAIKQ, O OAIKI) XAWPOPUAAN, XAWPOPUAAN o Kal P, Kal o€ Kapotevoeld. Ot pebodol
TPOCJI0PICHOL TIEPIYPAPOVTAI TTOPOKATW.

Eminpoobeta, mpayuatomnolnonke mpoodlopiopo Bacikwy pakpoaTolxeinwv (Ca, Mg, K) Kail

HIKpoaTolxeiwv (Fe, Zn, Mn, Na),ota deiypata g Enprc petaxeiptong (70 °C).
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Eikova 11: Zuokeuaaieg UTWV G€ CUVONKEC TPOTIOTIOINUEVNG ATUOCPAIPOC KAl OE OEPOCTEYEIC GAKOUAX KOl

TAGTIKO KEGESAKI HE TAAOTIKN NUITEPATH PePBPGVN. Suvtripnon otoug 5 °C.

2.1. EyKoTdoToon Tou MEIPAPATOC

H KOAANIEPYEID TV AAXAVEVOHUEVWV E10WV (OTAUVOYKABL, yoAoTaida, adpaAida Kal TETEIVOPOKI)
npayuatonoinénke o€ cvotnua eninAeuong (Floating system) Kal € TAAGTIKO, Un BEPUAIVOUEVO
Bepuoknmio Tou gpyactnpiov KnmeuTikwv KaAAEpyEly Tov [ewmovikol Mavemotnuiov
ABnvv.

M0 TNV KOAAIEPYEID TWV AQXAVEVOHUEVWV €10WV 0TO CUCTNUO ETITAELONC XPNOIUOTOIONKaV
AEKAVEC TAOOTIKEC Oykou 45L (78x56x18 cm), 0TO €MAvw WEPOC TWV OMOIWV TOMOBETHONKAV
diokol amopdc pe To Lo e&€taan €idn. Mo ) diepelivnan g eMidpaacng Tng alwtoLXou Aimavang
eQopuoodnkav 3 emineda alwtovxouv Aimavong (50, 150 kai 300ppm N), TO0 omoia
dnuIoLpynNONKav EMEITO OO KOTOAANAEC WETOXEIPIOEIC TWV E€60QIKWY MEIYUOTWY, Ol OTOIEC
TEPIYPAPOVTOI TOPOKATW. Z& KABe Aekdvn eixe tomobetndei pia avtAia agpa (Eheim air pump
400, 400 L h*, Deizisau, Germany) kat évac KukAo@opnTric vepou (Eheim compact 1001 — 600 L
h™) mpoketpévou va o&uyovevetat o vepd (Eik.12).

H omopd yia 1o neipapa mpayuotomnoiénke oTi¢ 14/11/2013, oe diokoug omopac 84 BEgewy PE
LTOOTPWHA euMAoLTIoPEVNC TUPENG (KTS 2, Klasmann-Deilmann GmbH, Geeste, Germany), o€

Babog mepimou 0.5ek. Ze KABe BEaN omopdc TOMOBETABNKAY 2-3 GTIOPOL KO PETA TNV EUPAVION
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TWV QUTWV O1OTNPNONKE TO TI0 €VPWOTO. H eykatdoToon TOU MEIPAPATOC €YIve OTIC 21/11/2013,
0TO0 OTASI0 TWV OPIJOVTIWHEVWY KOTUANGOVWY, EVW 1 CGUYKOMION TIPAYMOTOTOINBNKE OTIC
24/01/2014.

Eikova 12: ATIEIKOVION eyKATACTAONG TOU MEIPAPATOC 0€ CUOTNMA EMIMAELONC,.

2.2. MNopaoKeur) TUKVWV SIAAUUATWY

Mo va omo@evxOei N ocuyvr) mapackeur BPEMTIKOL SIOADUOTOC VIO TNV TPOPOd0Tia Kab’ 6An tn
OIAPKEID KAAAMIEPYEIOG TWV QUTWV, TAPACKELAOTNKAY SloOAVPOTO T omoia rtav 100 @opeg
TIUKVOTEPO OTO TO TEAIKO BpemTIKO didAuvpa tpo@odoaiac (Eik. 13). Ta mukva autd dioAvpoTo
(YVwoTd Kol ¢ PNTPIKA JIaAVMATA) 0T GUVEXEID OPOIOVOVTAY UE TO VEPO APAELONG, EMTOPEVWG
TEAIKA TIPOEKUTITE TO KAVOVIKO SIGAUHO UE TO OTOi0 TPO@odoTouvVTaY TO PUTA.

Xpnaotyomnoionkav Ol0QOPETIKA doxeia TUKVWV JIAAVPATWY, AOYW TOU Yeyovoto¢ OTI TO
VITPIKO a0BE0TIO O¢ PTopei va TOToBETNOEl GTO i010 OOXEID PE PWOPOPIKA Kal BENKA AiTdouoTa
0€ TO00 PEYOAEC OLYKEVTPWOEIC. KATI TETOI0 Ba €ixe w¢ auveEmela v Katakpruvion Ca(H,PO,),
Kal CaSOy4, AOyw TNC XOUNANRG SIAALTOTNTAC TIOU £X0LV AUTA Ta VO AAATA.

H avatoyio apaiwong ntav 1:100, 6oeC @opeg OnAOdN TIO TUKVO EiXe TMOPOOKELOCOEL TO
MNTPIKO JIAALO AVOPOPIKA PE TO apatd SIGAUKA, E TO OTI0I0 TPOPOSOTOLVTAVY Ta QUTA. To apald
S1dALa IOV TTPOEKLYPE, 0ONYABNKE 0TO XWPO AVATITUENC TWV PULTWV WE TN Bonbela Plag avtAiac.
2Tr GLVEXEID BIOXETELOTAV I OMOITOVEVN KABE Popd TOCOTNTA 0EE0C GTO APAIO OIGALUA WOTE TO

pH va ouykpateital petagd 5,5 kai 6,0 (ZaBpac, 2012).
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O1 ouvBéoel BpenTIKWY OIOAUUATWY TIOU TIPOTEIivovTal 0¢ JIAPOPEC PIBAIOYPAPIKES TINYEQ
MTIOPOLV va XPNOIKOTOINBoUV AUTOUCIEC KOTO TOV UTIOAOYIOUO TWV AMAITOUPEVWY TOCOTHTWY
AMACPATOC HOVO 0TV TEEPITTWON OTOU TO VEPO TIOUL XPNOIKOTIOIEITAL ival OTIOVIOUEVO i} BpdXIvo
HE UNOEVIKI) TPAKTIKA CUYKEVTIPWAON OAdTwv. Otav Ouwg TO VEPO TIOU XPNOIUOTOIEITAl YIO TNV
TIOPOCKELT) BPEMTIKWY SIOAVHATWY TIPOEPXETAL ATO YEWTPNTELS, PPAYUATA 1} QUOIKEC TINYEC, Eival
oiyoupo OTI TEPIEXEL ONUOVTIKEC TOCOTNTEC AVOPYOVWY 10VIwv. Ma to A0yo autd, amd TiIC
TOOOTNTEC MTIACUOTOC TIOU Ba ETMPEME va MPOCTEBOVV O€ AMECTOYMEVO VEPO YIa va TIPOKUYEL
BPeMTIKG d1dAVpO piog dedoPEVNC oLOTACNG, OQEIAGTOV VO a@aIpeBOUY Ol TOOOTNTEC TwV
BPEMTIKWV OTOIXEIWV TTOU TEPIEXOVTAIL OTO XPNOIKOTOIOVUEVO VEPS. OMW¢ gival yvwaoTo, 0 0Aa Ta
LOOTIKA SIOAVPOTO LIOXVEL N apX TNG NAEKTPIKAG OLAETEPATNTAC (TO GUVOAO TWV BETIKWV QOPTiwv
looUTal PE TO OUVOAO TV APVNTIKWV QOPTIWV TWV 10vTwv). Emopévwe, KABE mPOoTEIVOUEVN
olbvBean BpenTIKOL JIOADUATOC YIO va gival QOPUOCIUN Ba TPEMEL va €ival I00OKEATUEVN WC
TPOC TIC OUYKEVIPWOEIC OVIOVIWV KOl KATIOVTWV Tou divovtal. Ol GUYKEVIPWOEI( TWV
IXVOOTOIXEiWV oTa OpemTikA SloAVpOTO OV TaAilouv TPOKTIKA Kavéva POAO OTo OYog Tng
OUVOAIKNC OUYKEVTPWON OAGTWVY O’ aUTd, YIOTI €ivol aUEANTEEC O€ OUYKPION HE OUTEC TWV
MOKPOOTOIXEIWV (N GUVOAIKI) CUYKEVTIPWAN IXVooTolxeiwv gival mepimov 1o 1/500 auti¢ Twv
HOKPOOTOIXEIWV). " auTO KOTA TOV KaBopIopo TG olvBeanc evog BPemTIKoL OIOADUOTOC Ol
OUYKEVTPWOEIC TwV 1XVOOTolXeiwv KoaBopidovtal oaveEdptnta amd OoUTEC TwV UAKPOGTOIXEiWV
(ZaBpac, 2012).

Mo ToV LTOAOYIONO TWV TOCOTATWY AIMACUOTOC TIOU AMAITOUVTOL YIo TNV TAPACKELN TOU
BpemTikoO S10ADpOTOC €yive Xprion €18Ikol mpoypdupatog H/Y, to omoio podi pe Tic odnyieg
divetal otnv I0TOCEAIBO TOU eWMOVIKOU Mavemotnuiov ABnvav,

http://www.ekk.aua.gr/excel/index.htm. To pabnuatikd mpdtumo ndvw oTo omoio atnpidovtal ol

UTIOAOYIOMOI PE TO TIPOOVAPEPONEVO TPOypappa HIY €xel meplypa@ei amd Toug Savvas Kal
Adamidis (1999). Mapakdtw mapouvataletal mivakag (Miv. 3), e TI¢ TOoOTNTEC AIMACHOTOC, OTIWC
JlOPoPPWONKOV YIO TIC TPEIC CLYKEVTPWOEIC ALOTOU Kol PE BAon TIC BPEMTIKEC AVAYKEC TWV
QUTWV, YO TNV TAPACKELA TWV TUKVAVY OIOAUMATWY (MNTpIKG AloA0uata). To pH oto didAupa

Tpo@odoaiac, pubpiotnke oto 5,6 evw n E.C. o1o 2,8 dS/m.

Mivakag 3.:MocotNTEC AIMACPOTOC, OTIWE TTPOEKUYAV YIO TNV TIOPACKEUN TTUKVWV SIOAUUATWY TPIWV GUYKEVTPWOEWY

Alwtou (50,150,300 ppm) Kal cOPEWVA PE TIC BPETMTIKEG AVAYKEC TWV KOAMEPYOUUEVWV EIDWV.
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50ppm N 150ppm | 300ppm N
Mukvo d1aAvpa A — 20 Aitpa
NITpIKO aoBéaTio (KQ) 0,0 1,543 1,669
NITpIKO KOAl0 (Kg) 0,0 0,0 0,831
NITpIKO appwvio (Kg) 0,124 0,01 0,036
XAwplovxo acBéatio (Kg) 0,858 0,064 0,0
XnAikog aidnpoc (Kg) 0,075 0,075 0,075
Mukvo dtaAvpa B — 20 Aitpa
NITpIKO KaAI0 (KQ) 0,0 0,0 1,172
OcuKo payvnaoto (Kg) 0,659 0,659 0,659
dwoEopIko povokaAio (Kg) | 0,327 0,327 0,327
OelKO KaAl0 (KQ) 2,074 2,074 0,346
OcuKn aupwvia (Kg) 0,03 0,03 0,0
M.A. Ixvoatolxeiwv (Aitpa) 0,2 0,2 0,2
Mukvo d1GALPA IXVOCTOIXEIWY — 2 AiTpa
OelKO payyavio () 27,0 27,0 27,0
OeKOo¢ Pevdapyvpog (g) 16,4 16,4 16,4
OelKOC XOAKOC (g) 4,0 4,0 4,0
Bapakag (g) 57,2 57,2 57,2
MoAuBoaviko vatpio (g) 2,4 2,4 2,4
MukvO d1aAvpa 0&Ewe — 20 Aitpa
NITPIKO 0&D (AiTpa) 0,235 0,235 0,235
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Eikova 13: MapaoKeur) TUKVOY BPETTIKOY SIAAUUATWY

3. M£B0d0o1 TpoadIoPIGHOL XOPOKTNPIOTIKWY

3.1. MpoadlopIoHOC VITPIKWY GTOUG QUTIKOUC 10TOUC

AvTIdpaoThpla-0pyova

duTIKOI 10Toi anoénpapévol e PoLupVo aToug 72°C Kal OAEGUEVOL
ATIOOTaYUEVO VEPD

KwVIKEC QIAAEC xwpnTikOTNTag 25, 100 ko 1000ml

Miméteg twv 1 kot 20 ml

AOKIPOOTIKOI 0WANVES Twv 14ml

2TOTNPEC

®iAtpa atpoyyuAda No 617

®oAKovaKIa Twv 10ml

NoOH 2N (M.B.= 40 => Avdui&n 80gr NaOH o 1 It anootayuévo vepo.)
Salysilic acid: Avauign 5gr Salysilic acid (5%) og 100ml m.H,SO,. Avautyvoovtal ta 60ml pe
10 Salysilic acid kat petd npooBEtovtal ta vnoAotma 40mil.

MpoadlopIoPOC TWV VITPIKWY PE TN PEB0SO TNC VITPOTI0INONC TOU GOMKIAIKOU 0&£0C

TomoBétnon 0,2ml deiypatog kat 0,8ml salysilic acid o€ KWVIKEC PIAAEC XwpNnTIKOTNTOG 25ml
UE TAUTOXPOVN avadeuan

Mopapovr] yia 20 Aemtd PEXPL va €pBEL o€ BepoKpaaia dwuaTiou

Mpoadnkn 19ml NaOH pe tautoxpovn avadeuaon

Mopapovr] yia 20 Aemtd PEXPL va €pBEL o€ BepoKpaaia dwuaTiou

Mpoodlopiopdg ¢ amoppoenong oe 410nm PAKo¢ KOPOTOC OTO (QOCHUOTOQPWTOUETPO.
Métpnaon kdBe 7 deiypata pe blank deiypa.

Mopaokeun blank deiyuatoc
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Avtikataotaon twv 0,2ml deiypatog pe 0,2ml amoatayuévo vepo.

Meprypaer) pebddou

Mo T PETPNON TWV VITPIKWV XPNOILOTIOINBNKE N QOCUOTOQPWTOUETPIK HEBOSOG TNG
VITPOTIOINONC Tou COAIKUAIKOD 0&€og (Cataldo et al. 1975). Kabe deiyua (amo&npapévo atoug
72°C) AclotpIfrbnke pe youdi. ZTn ouvéxela peto@épBnkav 100 mg amd 10 KABe deiypa o€
QOKIPOOTIKOUG OWANVEG e 10ml amooTtoyuévo vepd, ol OToiol EMWACTNKAY G€ LOOTOAOUTPO YId
M0 wpa o€ Beppokpaaia 45°C. AkoAouBnoe dINBNon Twv OEIYUOTWY O KWVIKEC QIOAEC TwV
50ml, and ta onoia agaipédnke moagdtnta 0,2ml Kai TomoBeTHONKE 08 KWVIKA QIOAN Twv 50ml
podi pe 0,8ml ocaAikuAikoO 0&€o¢ 5% (w/v) o€ mukvo OlaAupa Beukol o&éoc (H,SO,) e
Toutdxpovn avadevon. Ta Ociypota mapepevav yia 20-25min TPOKEIMEVOL va €pBouv a€
Beppokpaaia dwpatiov, dBOPEVOL OTI N TTPONYOLMEVN avTidpaaon ftav eEwBEPUN Kal TPOKAAEDE
€KAUON BepUOTNTOC. ZTN OUVEXEID O KABE KwVIKN @QIOAN mpootébnkav 19ml 2N NaOH, pe
TautdXpovn avadeuon. Emeldr kat autr) n avtidpaon frav e€wepun, Ta dciyyota TOPEUEIVAV OE
Bepuokpacia  dwpatiov  yio  GAAa 20-25min. H  pétpnon ¢ amoppoenong  oTo
(QOOUOTOPWTOUETPO TIPOYMATOTOINBNKE 0€ PAKOG KOPatog 410 nm. BAoel SIGAVPATWY YVWoTHC
ouykévTpwaonc vitpikwy (0, 15, 30, 75, 150, 300, 450, 600, 750, 900, 1050, 1200, 1350, 1500 ppm
N und poper NOs3) umoAoyioTnKe N KOPMOAN ava@opdc PE TV omoia €yIve N aVTIOTOIXIoN Twv
eVdEifewV TwV SElydTwy. H éKPpaon Twv amoteAeopdTwy £yive o€ mg NO3 100g™ vwmol Bépoug

10TOo.
3.2. DWTOPETPIKOC (XPWHOTOUETPIKAC) TTPOTAIOPITHAC XAWPOPUAANC KO KOPOTEVOEIDWV

AvTIdpaoThpla-0pyova

- OWTOUETPO YE KIBETO prKoug 1cm Kat dykou ~3ml
- ®uyoKevTpOoC

- Acetone 80% v/v

- KwvIKEG @1aAeg 100ml

- ®Adokec 50ml

Meprypaer) pebddou
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Mo Tov TMPOCdIoPIoUO TNG XAWPOPUAANG XpPnoidomoindnke n pebodog tou Arnon (1949).

Aciypa @péokou 10To0 (1g) ActotpifriBnke o€ youdi pe didAvpa 80% OKETOVNG, Yia 1 AEMTO

TEPITIOL PEXPL TOV TIANPN ATOXPWHATIOPO OAWV TWV QUTIKWVY 10TWV. 2Tr CUVEXEID 0KOAOLONOE

dIenon tou TeAIKOU O10ADOTOC PE QIATpa MN 617 0€ KWVIKEG QIOAEC PEXPL TOV OYKO TWV

100ml.

3TN OULVEXEID €ylve 1 METPNON TNG OmoppoENnoNnC Tn¢ XAWPOQUAANG HE TO

QoopoToPWTOUETPO (Perkin-Elmer Model Lambda 1A, Perkin-Elmer, Waltham, Mass.) o€ pnikn

KOpOToC 645 Kat 663 nm pe TUPAN (blank) aketdvn 80% kot o€ 480 nm yia TOV TPOGAIOPICHO TWV

KOPOTEVOEIOWV.

10 TOV UTIOAOYIOMO TNC GUYKEVTPWANG o€ mg/ml vwmou Bdpoug xpnaoipomolidnkav ol eEI0WaEIC:

- C,=(0.0127) < (A.5%%) — (0.00269) x (A.5*°)
- Cp =(0.0229) x (A.5*) — (0.00468) < (A.5%3)
- Ciotal = (0.0202) x (A.5*%) + (0.00802) = (A.55%)

. Carotenoid (mg/ml) = A.**° + (0.114 x A.*® - 0.638 x A.**)

3.3. Mpoad1opIoPOC TWV OAIKWY QAIVOAIKWY

AvT1dpoaTrpla-opyava

MeBavoAn
HCI (37%)

Folin- Ciocalteu avtidpaaotrpio (Panreae 251567.1609)

Sodium Carbonate anhydrous (Na,CO3)
ATIECTAYUEVO VEPO
OAOUATOPWTOPETPO

Orbital shaker

®uyOKeVTPOC

Gallic acid

A1BavoAn

Foudi

Zuy0¢ TEGOAPWVY dEKADIKWV

Falcons 15 ml
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Meprypaer] Tng pebodou

o Tov TPOadIoPIoUE TWV OAIKWY QAIVOAIKWVY Xpnatuomolnenke n pébodog Folin Ciocalteu,
oOu@wva pe toug Lisiewska et al. (2006). IMNa 1w pétpnon (uyiotnkav 0,5 g QUTIKOO 10TOL
(éAaopa, pioxoc) To omoio opoyevornolntnke ae 10ml aibavoing (80%) pe youdi. Ztn cuvéxela Ta
deiypyata TomobeTBnKav ge MANCTIKOUC SOKIUAOTIKOUC CWwANRVeS Twv 15ml Katl a@ol €kAEloav
KOAG EMWACTNKAY 08 LSATOAOUTPO aToug 100°C yia 30 AemTd amd TV €vapén Tou BPacpov. STo
TENOC TNC EMwaong To Ociypota a@EBnkav oe Beppokpacia dwuatiov yia T peEiwan ¢
Beppokpaaiac Kal @uyokevipionkov ota 4499g yia 5 Aemtd. Z1n OULVEXEID TOTIOBETABNKAOV O€
KAIVOUPIOUC TAOCTIKOUC OOKIMAOTIKOUC OWANVEG padi pe 0,5ml and to umepkeipevo didAVpO TOU
deiypatog, 0,5ml avtidpaotripio Folin-Ciocalteu (Panreac 251567.1609), 1ml avBpakIKO VATPIO
(Na,CO3 - 60g L™ kat ameotaypévo vepd péxpt Tov yko Twv 10ml. ST cuvéxela éyive avadeuon
TWV OEIYUATWY yIa OPOYEVOTIOINGN KOl TAPEPEIVOV OTO OKOTAdL yia 90 Aemtd. H pétpnon ¢
amoppPOPNONC TPAYUOTOTOINONKE OTO (QPACUATOQWTOUETPO OE WNKOC KOpato¢ 675 nm. H
Babuovéunon TOU QOCUOTOPWTOPETPOU KOl O UTOAOYIOMOG TNC KOPTOANG avoa@opdc EyIVe
oOP@wva pe toug Singleton Kat Rossi (1965). MopoaoKELAGTNKE TUKVO SIAAVMA YOAAIKOU 0&E0C
(0,25 g gallic acid o€ 5 ml alBavoAng + ameatayuévo vepd péEXPL Ta 50 ml). Baoel diaAvpdtwv
YVWOTHC OUYKEVTPWONC YoAAIKoO o&€o¢ (0, 100, 200, 300, 500, 750, 1000, 1250, 1500, 2000,
2500, 3000, 3500, 4000 ul) umoAoyioTnKe n KAUTOAN ava@OPAC Kol 0T GUVEXEID EyIVE N
QVTIOTOIXI0N TWV EVOEIEEWV TWV SEIYMATWY. H EKQPOON TV ATMOTEAECUATWVY EYIVE OE OVTIOTOIXEC

Hovadeg yarAikoL o&goc (gallic acid equivalents), dnAadry mg GAE 100 g vwmol Bépoug 10To0.

3.4. Mpoadiopiopdg Tou Natpiou Kat Tou KaAiou

O mPOcdIoPIoUOE TNG OUYKEVTPWONG TwWv oTolxeiwv Na kat K mpaypotonoidnke pe o
QAOYOPWTOETPO (Sherwood Model 410, Cambridge, UK). KaBe ociyua a@ol amo&npdabnke
atouc 72°C As1oTpIBrBnKe ag youdi. ST cuvéxela 0,5g amd 1o aAeopévo deiypa TomoBeTBNKE O
KAYo mopaeAdvng Kal ol Kayec Bepuavlnkav ge amote@pwtikd @ovpvo (LM 312, Linn High
Therm GmbH, Eschenfelden, Germany) atoug 550°C yio 8 ®pe¢. Aol Ta deiypota npdav o
Beppokpacia dwuartiov, o€ kKabe kaya npoatednke 10ml HCI 1M Kal akoAouBnaoe avddevaon He
YUOAIVN pARd0. TN CULVEXEID TO TIEEPIEXOUEVO UETAPEPONKE e PAAOKO Twv 100ml (ue EEmMAupa
NG KAYOC TPEIC POPES), Pe dInBnan ae dindnTiko xapti (ashless, MN 640, d=125 mm, Macherey
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— Nagel, Duren, Germany) Kol € OAEC TI PAACKEC TTPOCTEONKE ATETTAYUEVO VEPO PEXPL TOV OYKO
Twv 100ml. And ta mapandvw dloAbuata (Tukvd) peta@epbnke 1ml oe Adoka Twv 100ml, énou
OKOAOUBNOE apaiwaon YE OMESTAYUEVO VEPO PEXPL Ta 100ml,

O mpoadioplopdg Twv atoixeiwv K kat Na £ylve 010 pAwyowTouEeTpo (Sherwood Model 410,
Cambridge, UK) (Eikova 11) Tou omoiou n apxn Aettouvpyiog ival n ®acuatookoria ATOPIKNC
Eknoumn¢ (Atomic Emission Spectroscopy 1 AES). H ®acpatookotia ATOMIKNC EKMOUTAG
XPNOIUOTIOIED TO @ACUA EKTTOUTAG OIEYEPHEVWVY ATOPWY YIa TNV TOCOTIKOTOINGT GUYKEVIPWOEWY
XNUIKQV OTOIXEIWY € dloADuaTa.

To Na petprionke ota opotd dloAbuata eve T0 K OTo TUKVA KOl 1 GUYKEVTPWOIN TOUC

eK@QpAoTnKe o€ mg 100g™ vwnoo 10T00.

Eikovall. : PAWYOQWTOUETPO YIa TOV TIPOCdIoPIoHO Twv aTolxeiwv K kal Na

3.5. MpoadlopIoPog avopyavwy oToIXEIWY

H mpoctolyacia yio tov TPOCAIOPICUO TwV oTolxEiwv aoBéoTtio, payvAalo, aidnpo,
PELOAPYLPO, HOYYAVIO EYIVE OTIWG KOl OTO VATPIO UE TO KAAIO, dnAadr) Ol PETPACEIC EyIVOV OTA
010 deiypota aAAG 0 TPOGAIOPICHOC TWV CUYKEVTIPWOEWY EYIVE OTO OTIEKTPOPWTOUETPO OTOUIKNAG
amoppognon¢ y (Perkin Elmer 1100B, Waltham, MA). H OUYyKeKpIPUEVN @ACUOTOOKOTIO
XPNOIUOTIOIED TO @ACUA EKTTOUTAG OIEYEPHEVWVY ATOPWY YIa TNV TOCOTIKOTOINGT GUYKEVIPWOEWY

XNUIKQV oToIXEiWV ag dlaAbpata. O1 duvaToTNTEG AVAAUCNG TNC TIEPIoPI{ovTal GTOV IPOGOIOPICHO
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TWV 0AKOAIwV K Kot Na, 6edopévou 0TI o1 BEpUOKPAaTieC TOL AVOMTOOTOVTOL TN EAGya dgv gival

IKAVEC VOl SIEYEIPOLV TA ATOHO N OAKAAIKWV HETAAAWV.

AMNOTEAEZMATA

0 TN OTOTIOTIK EMEEEPYOTIN TV PETPAOEWV XPNOIUOTOINONKE TO AoyIoMIKO Statistica v10.
Mpaypotomoinénke avdAuvon diakbuavaenc, povodidotatou axediaouol (ANOVA) yia v vpecn
TOOVAC CNUAVTIKAC OTATIOTIKAC dla@opdc. H amelkovion twv dedopeévwv ae axedlaypdupata
€YIVE € TO AOYIOUIKO TTpOypaupa Excel 2013.

210 dlaypappaTa, TEPIAPBAvOVTAl TO TUTIIKG OQOAMOTO OTWC TPOEKLYOV EMEITA TN
oTOTIOTIKN eneéepyaaia pe Baon 1o Kpitipto Duncan og eminedo 5% (mbavotnta Adbouc). Otav
Ol TIPEC TOPOLOIALOVY OTOTIOTIKA ONUAVTIKN dla@opd, cuvodslovtal omd ypduuata (a,b,c...).

Al0QOPETIKA YPAUUATO UTOANAWVOULV GNUAVTIKI) O10QPOPE JETOED TWV TIHWV.

1. ATIOTEAEOUOTO TIOOOTIKWVY XOPAKTNPIOTIKWY

Moapakdtw mopouctaletal n péan efdopadiaia PETpnan, otn SIGPETPO TNG POZETAC OAAG KOl
0TOV apIBPO Twv EUAAWY, OTIWE OUTEC TTPOEKLYPAY amd TNV OVATTUEN Twv E10WV OE Tpia emineda
alwtou (50, 150 kat 300ppm).

Méon Suapetpog poiétag (Adpahida) Méoog aplBpuogdurwy (AdSpahida)
30 - abd o
§_ 25 > 10 - -
g 3 5.
€ 20 = 50ppm N =
~r <
o 15 o 0
a = 150ppmN |-©
¢ 10 - & 4 :
S 300ppmN | & e
g 5 - g 2 - ] 50ppm N
-3 300ppm N
g 0 0
U N s T NN N N N I A\ 4
& N S S D QT O AT S SN
Huepopnvieg napamprcewy Huepopnvisg mapampioewv
Awdypappa  1.1: AwokUpavon — péong  Awdypappa  1.2: AlokUpavon — UEoou

Slopétpou poletag, dutwv adpaAidag mou
avantuxbnkav os tpla enineda alwtou (50,

150 kot 300ppm)

aplBpou PpUAWY, Putwv adpaiidag Tmou
avantuxnkav oe tpla enineda alwtou (50,

150 kot 300ppm)
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Méon Suapetpo polétag (Fahatoida)

[=)]
o O O

o

e 50ppm N
e 150ppm N
s 300ppm N

v v v "z . . . .
"y N Y Y ] O AN O
SN S S QG e . DT A
Huepopnvieg napotnpricewv

Awdgpetpo polévag (cm)
= N W B WU
(=) o

o

Ap1Bu6g pUAAWY
=
(=)

Méoog aplBpog puAAwv (Fahatoido)

[l
o

=
w

s 150ppm N
= === 300ppm N

w

0
Vv N Vv v Y Y Y o
N il N N [\) ) ) )
A S U R U R
Huepounvieg napatnpricewyv

Awdypappa  1.3:  AakUpavon — HéONG
Slopétpou polétag, putwv yalatoidog mou
avantuxbnkav os tpla enineda alwtou (50,

150 kat 300ppm)

Awdypappa  1.4: AwokUpavon — Héoou
oplBpol pUAwWvY, dutwv yaAatoidag mou
avantuxbnkav os tpla enineda alwtou (50,

150 kat 300ppm)

Méeéon Swapetpog polétag (Zrapvaykabi)

S50ppm N
150ppm N
10 - -300ppm N

TN D D
S A0 DT o0 NS
HPEpopRviec NapathpAcewy

Awdypoppa  1.5: AokUpaven — péong
Slapétpou polétag, dutwv oTapvaykadlou
Tou avamntuxbnkav os tpia enineda alwtou

(50, 150 ka1 300ppm)

Méaoog apilBpocg uAwv (Ztapvaykad)
30
>
g 25
3 20
i
0
c:g" 10 —S0ppmN
&- 5 150ppm N
= 300ppm N
0
% 2 % N N
o7 ¥ & oY O o F
Huea'ounu%anap}mprﬁ'ewv

Awdypappa  1.6: AwokUpavon — péoou
aplbuot GpUAMwv, ¢uTwv otapvaykadlol
TIou avamntuxbnkav os Tpla enineda alwtou

(50, 150 kat 300ppm)
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210 Aldypaupa 1.7 amelkovidetar n emi NG €Katd (%) aAMWAEIN VWToL BApoug Twv
e€etadopevwy €10wy, EMEITa amd pia eBdoudda ouvtrpnon 0 AEPOOTEYEIC OAKOUAEC KOl O€
TAOOTIKA KEGEAAKIO OTOUC 5°C. OMWE QAiVeTal, 0 HETOOUAAEKTIKOG XEIPIOPOC PE TN CLVTHPNON OE
TAOOTIKGA KEGEDAKIO £O€1EE TN PEYOAUTEPN OTIWAEID VWTIOU BAPOUC yia OAa Ta €idn ave€opTATWC

emmédou enéufaonc alwtou.

AnwAsia Nwmnou Bapoucg (%)
80,7 -
! @Iokolkec ®Keoebakua
46,2 45,5 45
393
30
20,
13, 14 i 11,6
& B K e L 6,2 I ’
£ £ £ £ £ £ £ £ E £ £ £
E £ | £ E|& B B 2 E B
g & & & & & & g g & gz =
=l 3] [ (] [ [55] [ | B
Fahoroibo ItapvaykdBt Abpohibo Metewvapdxt

Adypappal.7: ATOAEID VTOO Bapoug (%) Twv eEETaddpevwy E10GV TOU gixav amodnkeutei atoug 5°C,

0€ TIAOOTIKA KEGEQAKIN KO OE OEPOCTEYEIC COKOUAEC (OLVOrKeg T.A.)

02 (%) coz(%) 02(%) €02 (%) oz(%) coz{%) 02(%) €O

ZUYKEVTPWOELS O, kat CO, (%), ZUYKeVTpWOELS O, kat CO,
otn MraAatoida (%),0t0 ZTapvaykadt
20,-6 20,5 204 20 4
17,8
? 7,6 M 50ppm
16 76
5, M 50ppm & 150ppm
M 150ppm & 300ppm
i 300ppm
53
265 6 2 7 3 5 03
H 0,20,10,2 023" 0,35

TakoUAeG Keoeddkia TakoUAeg Keoe8dkia

2 (%)

Adypoppa 1.8: Zuykevipwoelc O, kat CO, Aiaypaupa  1.9:  Zuykevipwoel O, Kol
(%), otn yoAatoida, Emeita omo anobrikeuan CO,(%), OT0 OoTapvaykdadl, Emerta amd

otou¢ 5°C, o MAOOTIKA KEOEDAKIO Kol 0f OmoBrKevuan otoug 5°C, o€ MANCTIKA KEGEOAKIO

aEPOOTEYEI TOKOVAEC (T.A.) Kal 0€ 0EPOOTEYEIC OKOUAEC (T.A.)

54



ZUuyKevipwoelg O, kat CO, (%), Zuykévipwoelg 0, kat CO, (%),0t0
otnv AdpaAida TETEVAPAKL
H50ppm @ 150ppm M 300ppm
20,15 159,8 ¥ 30,1 19;9
15 4 715,1 E 50ppm 1”15 7148
@ 150ppm
i 300ppm
55
4 483
0,13
023 01 iiu 0,450, 05
02 (%) C02 (%) 02 (%) Co2 (%) 02(%) €02 (%) 02(%) C02(%)
ZaKOUAEG _ Keoebdxia Zaxolheg Keoebaxia

Awaypappa 1.10:  Zuykevipwoel O, Kot Aldypappo  1.11: Juykevipwaoel O, Kal
CO,(%), otnv adpoAida, Emerta omd  CO,(%), OT0 TMETEWVAPAKI  EMEITA  AMO
omoBrkevon otoug 5°C, o TAAOTIKG  amo@rikeuon otou¢ 5°C, Of  TANGTIKG
KEOEOAKIO KAl OF OEPOOTEYEI( OOKOUAEC  KeOESAKIO KO OE AEPOOTEYEIC GOKOUAEC (T.A.)
(T.A)

210 opamave dloypduuota (Atdypoaupa 1.6-1.11) dakpivetal n peyoAlTepn oLYKEVTPWAN Oy
KOl N ONUOVTIKA XaunAotepn ouykévipwon CO, Kal yio ta téooepa eEETalOPEVA €idn TOU

ouvTNPENOBNKaV o€ TAACTIKA KETEJAKIA.

2.ATIOTEAEOUATA OAIKWVY QOIVOAIKWY

MopoKATw OmEIKOVI(OVTaL JIAYPAPHOTO TWV PHETWY CGUYKEVIPWOEWY TWV OAIKWV (QOIVOAIK®V
(mg/gr) 6mw¢ autd SloPOPPWONKAV EMEITA OMO OTATIOTIKN €negepyaaia Ye BAon 10 KPITAPIO
Duncan o€ eminedo onuavtikotntag 5%. Ta anoteAéouata mopoualdlovial yia To KAbe Eva amo
10 e€eTadOpeva €idn ag oxEan Ye TIC emePPacel A{WTOU, KOTA TNV OVATTLEN Twv QUTWVY (Emimeda
ouykevtpwoewv 50,150,300ppm) Kal TOUC WETOCUAAEKTIKOUG XEIPIOUOUC omobrikeuang (Xwpig
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KAVEVO XEIPIOUO-PAPTUPOG, OE COKOUAEC KOl OF TAOOTIKO KEOEOAKIO HE XPAON TAACTIKAG
pEPBpPavNC. Ot teAeuTaieg 6V0 eMEPPATEIC NTAV O GUVONRKEG TPOTOMOINUEVNG ATUOCPAIPOC). ZTd
dlaypaupaTa auTd, TEPIAAUBAVOVTOL TO TUTIKA c@AApaTa PE Bdan Tnv avaAvon dlocmopdc. Otav
Ol TIPEC TOPOLOIALOVY OTOTIOTIKA CNUAVTIKI d1a@opd, cuvodelovtal and ypduuota (a,b,c...).

Al0QOPETIKA YPAUUATO UTOANAWVOULV CNUAVTIKI O10QPOPE JETOED TWV TIHWV.

Mo 1o Ztapvaykdadr Ogv  eviomi{oviol OTOTIOTIKA ONUOVTIKEC OlOQOPEC Of  EMIMEdO
onuavtikotntag 5% pe Baon 1o Kpitiplo Duncan (Aldypappa 2.1). AvEnuévn CUYKEVTPWON
TOPOLCINCE N PETAXEIPION YE TNV 0EPOCTEY GOKOUAN 0T 50ppm alwTou VW HEIWHPEVN ATOV N

METOXEIPION e OEPOOTEYEIC TOKOVAEC aTa 150 ppm adwTtov.

@awoAwa (mg/gr)
oTOo ZTapvaykadL

5,00

4,50 -

4,00 |

3,50 |

3,00 |

2,50 |

2,00 - T

1,50 - . l | : 7

1,00 x =

OI'SO I u t l - ¥ | | ==
W W =4 W W < W W <
P g = P g = P g <

> < > < > <
= o < E o < = o <
(=% s L a » L a ~ ¥}
< = W < < o < < o
=3 W X b= W x b= W x
50ppm N 150ppm N 300ppm N

Aldypappa 2.1: ZuykEvipwan OAIKwV @avoAlkwv (mg/gr) yia Ta Tpia enineda alwtou (50,150,300ppm)

avd JETAOUAAEKTIKN PHETOXEIPION, OTO OTAUVOYKAOIL
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Adypoppa  2.1.1:  ZUYKEVTIPWON  OAIKWV
@aVOAIKwV  (mg/ml)  yia  TC  TPEIC
HETOOUAAEKTIKEC PETAXEIPIOEIC, 010

OTOpVayKAd!

Dawolwa (mg/gr) Oauwohwd (mg/gr)
oto Itapvaykadi oto Ztapvaykabt
2,00 - Hvay 3,00 iy
1,80 -
1,60 : 250 1
140 T 200
1,20
1,00 1,50
0,80 - _
0,60 1,00 z -
a0 0,50 * "
0,20
0,00 - . : 0,00 - : . ]
MAPTYPAT ~ SAKOYAEZI  KEZEAAKIA 50ppmN 150ppmN 300ppmN

Adypoppa 2.1.2:  ZuykEVIPWAOTN  OAIKWV

@aoAikwv (mg/ml) yia 1o Tpia emineda

alwtou (50,150,300ppm),0TO OTAUVOYKAEBL

St FoAatoida OTOTIOTIKG ONUAVTIKEG dIAQOPEC O€ EMIMEDD ONUAVTIKOTNTAC 5% TOpouaiooe n

enéPfaon TN XaunAng ouvykévtpwong alwtou (50ppm) (Atdypappa 2.2 Kat 2.2.1). Onw @aivetal

oto Aldypappa 2.2.1., N CLYKEVIPWAT POIVOAKWVY aTnV enéppacn twv 50ppm N gival anuavtikd

MEYOAUTEPN EVOVTI TWV UTIOAOITIWV.

DawoAwka (mg/gr)
otn NAatoida
5,00
4,50
4,00
3,50
3,00
2,00 | —=
R o :
2 e T, =
oso . N N N
N I ] -4 [ ] N -4 I~ N <
= < = - < =4 & < 4
E = < E = < E = <
(o] < (o] < <
o = el = el = w
< < N <L < N <L < N
s W g s W =2 = W =
S50ppmN 150ppm N 300ppm N

A10ypappa 2.2: ZUYKEVTPWAT OAIKWV QaIVOAIKwv (mg/gr) yia Ta tpia emineda alwtou (50,150,300ppm)

avVO UETACLAAEKTIKY PETOXEIPION, GTN YyOAATOidoO
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@awoAwka (mg/gr)
otn NAartoida
3,00
a
2,50
2,00
1,50
b b
1,00
= L
0,50
0,00 . . |
50ppm N 150ppm N 300ppm N

Adypappa 2.2.1: ZuyKEVTPWAN OAIKWV @aivoAlkav (mg/gr) yia ta Tpia enineda alwtou (50,150,300ppm),
0Tn yoAatoida

2T0 TOPOKATW dlaypaupato mopouctalovial Ol PECEC TIUEC OUYKEVIPWONG TWV OAIKWV
QOIVOAIKWV Yo TNV AdpaAida, OMw¢ OUTEC SIOPOPPWONKAV ETEITA OO OTATIOTIKY GVAALGOT HE
Tov mapdyovta Duncan. Omnw¢ @aivetal and ta dloypdupota 2.3 Kai 2.3.1 UTdpxEl OTOTIOTIKN
d10@QOPd OTIC PETOCUAAEKTIKEG UETAXEIPIOEI O €Mimedo 1%, PE TO PAPTUPO VA TIOPOUCIALEL

ONUAVTIKA HEYOADTEPN CUYKEVTPWAT QOIVOAIKQV.

QawoAwka (mg/gr)
otnv Adpadida

LL00oREFEIEN
ONPORONBNRD
0000000000

ﬁ
-
=
3
g

IAKOYAES (l
KESEAAKIA n
SAKOYAEX ‘124
KEZEAAKIA (Hf
m

MAPTYPAL
MAPTYPAZ
MAPTYPAZX

50ppm N 150ppm N 300ppm N

Al10ypappa 2.3: ZUYKEVTPWAT OAIKWV QaIVOAIKwv (mg/gr) yia Ta tpia emineda alwtou (50,150,300ppm)

aVO UETACUAAEKTIKN PETOXEIPION, TNV 0dpOAida
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@awolAwa (mg/gr)
otnv ASpaAida

d

1,60
1,40

1,20
1,00

|

0,80
0,60

=
b

0,40
0,20

0,00

MAPTYPAZ

ZAKOYAEZ

KEZEAAKIA

Adypoppa 2.3.1: ZUyKEVTPWAN OAMKWV QAIVOAIKWVY (Mg/gr) avd HETACUAAEKTIKO XEIPIOHO, OTNV 0dpaAida

Mo 10 TMETEVOPAKI, POAoOVOTI @aivetal (Aldypopua 2.4) n GUYKEVTPWON TWV OAIKWV

QOIVOAIKWV va gival av&nuévn otnv emépPacn touv bPnAdTEPOL emimedoL adwtou (300ppm) Kat

OUYKEKPIYEVO OTN PETAXEIPION ME TA KEGEDAKIO KOI TOUG PMAPTUPEG, N OTOTIOTIKN OVAALGON ME TN

BonBeia tou Kpitnpiov Duncan, dev £3€IEE OTATIOTIKA GNUOVTIKEC O10QOPEC.

4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

DawoAka (mg/gr)
oTOo I'lerewapdm

MAPTYPAS i—<

sAkovAEs [ H

KEZEAAKIA [+

mapTypAz [ H

S0ppm N

SAKOYAEE [ H

KEzEAAKIA [F—

150ppm N

MAPTYPAZ

IAKOYAEZ

300ppm N

KEZEAAKIA

Al0ypappa 2.4: ZUYKEVTPWAT OAIKWV @aIVOAIKwv (mg/gr) yia Ta tpia emineda alwtou (50,150,300ppm)

QVO JETACUAAEKTIKI| JETOXEIPION OTO TETEIVAPAKI
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Qawohwa (mg/gr) Oawolwd (mg/gr)
oto Netevapaxt oo Netevapaxt
2,00 2,50
180 -
1,60 - 2,00 -
1,40 -
1,20 - 1,50 -
1,00 I I
080 - 1,00 - . 3
0’50 ! l | I I
0,40 T 0.5{] |
020 —+F ' ‘
0,00 - 0,00 -
50ppmN 150ppmN 300ppm N MAPTYPAZ SAKOYAEX KESEAAKIA

Aldypappa 2.4.1: Zuykévipwon OAIKwV  Aldypoappa 2.4.2: ZUyKEVIPWON OAIKGOV
@awoAikwv (mg/ml) yia ta tpia emineda  @awoAikwv  (mg/ml)  yio  TIC  TPEIS
alwtov (50,150,300ppm),0TO METEVAPAKI PETOOUAAEKTIKEG  WETOXEIPIOELC, oto

TETEIVOPAKI

3. ATIOTEAEOUATO OAIKNG XAWPOPUAANC

2T ouvéxelo ameikoviovtal OloypAPMOTA TWV HECWV  OUYKEVIPWOEWV TNG OAIKIC
XAWPOPUAANC (Mg/ml) OTiw¢ aLTA dlaoPPWBNKaY EMEITA OTIO OTOTIOTIKN eNMeéepyaaia ye Baon to
KpItpto Duncan o€ eminedo onuavtikotnTag 5%. Ta anoteAéopata mopoualdlovtal yia 1o KAbe
éva amo ta e&etaldueva gidn o€ oxean We TIC EMePPATEI] alWTOL, KATd TNV OVATTLUEN TWV PUTWV
(emimeda ouykevipwoewv 50,150,300ppm) Kal TOUC PETAGUAAEKTIKOUG XEIPIOUOUCG OmoBrKeuang
(Xwpi¢ Kaveva XEIPIOUO-UAPTUPAC, OE COKOUAEC KOl O TIAOOTIKO KEGEOAKIO UE XPrION TAOCTIKIC
HEPBpPavNC. Or teAeuTaieg 600 eMEPPATEIC NTAV OE GUVONRKEG TPOTOMOINUEVNG ATUOCPAIPOG). ZTd
dlaypAUPaTa QUTA, TEPIAAUBAVOVTOL TO TUTIKA o@AAUaTa PE Bdan TNV avdAvon dlacmopdc. Otav
Ol TIPEC TOPOLOIALOVY OTOTIOTIKA CNUAVTIKN dla@opd, cuvodsbovtal omd ypduuata (a,b,c...).

A0QOPETIKA YPAUMATO LTOANAWVOULV CNUAVTIKI) O10QOPE METOED TWV TIHWV.

2T0 OTOMVOYKABI OTOTIOTIKEG dIAPOPEC TOPATNPOUVTAL TOCO HETAED TWV eMeUBATEWY alwTOL
000 Kal PETOEL TwV PETOOLAANEKTIKWVY XEIPIOPWY o€ emimedo eumiatoobvng 0,1% (Aloypdupata
3.1,3.1.1 ka1 3.1.2).
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0,025

OAwkn YAwpodUAAN (mg/ml)
OTO ZTapVayKadL

0,020

|

0,015

=

0,010

-

0,005

0,000

i

MAPTYPAZ

ZAKOYAEZ m——i

KEZEAAKIA

50ppm N

I
<L
o
-
[
o
<L
=

KEZEAAKIA ‘

ﬁ
]
<
o
-
&
<
=

ZAKOYAEZ m‘-i

KEZEAAKIA

150ppm N 300ppm N

Adypoppa 3.1: ZuykEVTPWAn OAIKNAC XAwPOo@OAANC (mg/gr) yia Ta tpia emineda alwtou (50,150,300ppm)

avVA JETOOUAAEKTIKI PETOXEIPION, OTO GTOPVAYKAOIL

Onw¢ napatnpeital ota mopakdtw diaypdupata (Atdypoppa 3.1.1 kat 3.1.2) n yetaxeipion ye

N XPON MAACTIKWV dOXEIWVY (KEGEOAKIN) EUPAVICEL HEYOADTEPN PETT CUYKEVTIPWAN QUIVOAIKWV

0€ OXEON ME TIC GANEC OVO OOKIPEC. MMapAAANAQ, Ta QUTA TIOL AVOTMTUXBNKOV 0T PIKPOTEPN

OLYKEVTpWaN alwtou (50ppm), TapouTiacay CNUAVTIKA OLENUEVN WEDT GUYKEVIPWATN OAIKWV

XAWPOQUAAQWY OE OXEON ME TIC WEYAAUTEPEC GUYKEVTPWOEIC. Ol OUYKEVIPWOEIS Twv 150 Kal

300ppm alwTtou dgv eU@aVi{ouV OTATIOTIKEC S10QOPEC ETAEL TOUC.

0,020
0,018
0,016
0,014
0,012
0,010
0,008
0,006
0,004
0,002
0,000

OAwN YAwpodpUAAn (mg/ml)

oTOo ITapvayKaot

d

0,018

0,016

T

=
o

0,014

0,012

0,010

MAPTYPAZ ZAKOYAEX KEZEAAKIA

0,008
0,006
0,004
0,002
0,000

OAwN YAwpodpUAAn(mg/gr)
0TO ITapvayKaot

-

1

50ppm N 150ppm N 300ppm N
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Adypappa  3.1.1:  Zuykévipwon OAIKAG  Atdypoppo  3.1.2:  ZUYKEVTPWOTN  OAIKNAG
XAWPOQUAANG  (mg/ml)  yia  T¢  TPEIC  XAwPOQUAANG (mg/ml) ya ta tpia emineda
METAOUAAEKTIKEG METOXEIPITEIC oto  alwtou (50,150,300ppm) 0TO GTOPVAYKAEBI

OTAUVOYKAEBL

2TOTIOTIKEG O10QOPEC EVTOMICOVTOL KOl 0T yaAatoida pe Baon To Kpitrplo Duncan o€ emninedo
5% (Aldypappa 3.2).

Me Bdon tnv avaiucn O100ToPAC, CNUAVTIKEC OTATIOTIKEC daQOPEC TMapoualdlovTal oTov
XEIPIOPO UE TO KECEDAKIO OE OXEON ME TIC GAAEC peTaxelpioelg (Aldypappa 3.2.1) og eminedo
onuavtikotnTag 1%. MoapdAANAa TIC XAUNAOTEPEG METEC TIMEC OUYKEVTPWONC XAWPOPUAANG OF
eninedo 0.1% mapouatalouv ol peTaxelpioelc Twv 50 kat 300 ppm alWTou Xwpic d10QopEC HETAEY

TOUC.

OAwkn xYAwpodUAAN (mg/ml)
o laAatcida

0,040 3
0,035 - I
0,030 - : A i
0,025 -
0,020 | _bC bc = o b
0,015 | 4 € be = - _IC
0,010 | III ]II T lll < ’ :
0,000 — - u 1 u ]

w w e w W < W N <L

= < 2 = = < < o g

-~ < > < > <

= ¢ Q = <) a = ° a

o = wd o » [ o > L]

= < o < < W < < W

50ppm N 150 ppm N 300 ppm N

Al1aypappa 3.2: ZUYKEVTPWAT OAIKNC XAwpo@UAANC (mg/ml) yia ta Tpia emineda adwtou (50,150,300ppm)

aVO UETACLAAEKTIKY PETOXEIPION, GTN YOAATOioO
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OAwN YAwpodpUAAN (mg/ml) OAwn YAwpodpUAAn (mg/ml)
0,025 otn NAatoida " 0,025 - otn ra?«atgilia
0,020 ela 1oo20
0,015 D b 0,015 - T | I {
0,010 I 0,010 - i J,I B
0,005 0,005 ' HE
0,000 . . 0,000 - :

MAPTYPAL  ZAKOYAEZ  KEZEAAKIA S0ppmN  150ppm N 3°°PP'" N

Alaypappa  3.2.1:  Zuykévipwon OAIKAC  Aldypappa  3.2.2:  ZUYKEVIPWON  OAIKIC
YAWPOPUAANG  (mg/ml)  vyia  TC  TPEIC  XAwPOPUAANC (mg/ml) yio ta tpia emineda
METOOUAAEKTIKEC METOXEIPITEIC, om  alwtou (50,150,300ppm), 01N yoAatoida

vaAotaida
OAwkn xYAwpodUAAN (mg/ml)
0,025 - otnv AdpaAida ;
0,020 - be
bd bde bde tll
0,015 — ¢ - I e
0,010 - : L1 c T
| I
o0 | N N
0,000 - |
w W < w W -4 W W <L
P g = P S = P < <
> < > < = <
& o) > £ o) < £ o P
o = wl o 3 [ o 3 Lot
< =4 W < = N < =4 W
= il X = | W | 9x = | W | 9 x
50ppm N ! 150 ppm N 300 ppm N

Alaypappa 3.3: ZUYKEVTPWAT OAIKNC XAwpo@UAANC (mg/ml) yia ta Tpia enineda adwtou (50,150,300ppm)

aVO UETACUAAEKTIKN PETOXEIPION, OTNV adpaAida

Onw¢ omeikovidetal oto Alaypapua 3.3 Kal pe Baon to Kpitplo Duncan o€ emninedo 5%, n
YPNAOTEPN OAAG Kal N XOUNAGTEPN MECN CUYKEVTPWAN TNG OAIKIC XAWPOPUAANG atnv AdpaAida
evTomidetal oTo peaaio eminedo alwtou (150ppm) oTa KEGEAAKIO KOl OTNV AEPOTTEYEIC GAKOUAX

avtioTolxa.
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OAwn YAwpodpUAAN (mg/ml) OAwn xAwpodpUAAn (mg/ml)
otnv Adpaiida otnv AdpaAisa
0,018 a 0,016 -
0,016 0,014
0,014 b b e 0,012 J =
0,012 - = 0,010 L= 1
3’3},3 1 = - 0,008 :
0,006 0,006
0,004 0,004
0,002 0,002
0,000 . . 0,000 . ;
MAPTYPAZ JAKOYAEZ KEIEAAKIA 50ppmN  150ppm N  300ppm N

Mdypoppa  3.3.1:  Zuykévipwon OAIKAC  Aldypappa  3.3.2:  ZUyKEVIPWON  OAIKAG
XAWPOQUAANCG  (mg/ml)  yia  TI¢  TPEIC  XAwPOQUAANG (mg/ml) yia ta Tpio emmEda
METAGUANEKTIKEC METAXEIPIOEIC, omv  alwtov (50,150,300ppm), oTnV adpaAida
adpoAida

e, Tuuw uRey vuyupey, ue eittiievu unjpuv unuuoaC 1%. H
METOXEIPION 0 KEOEDAKIO yla TN ouVTHPNON TWV QUTWV TNG adpoAidag ep@avioe auv&nuévn
OLYKEVTPWOT) OAIKNE XAWPOPUAANG O€ ax€an WE TIC AAAEC dUO peTaxelpioelC. Evw ag ouvaptnon
ME TIC eMEPBAOEI] alWTOL OEV TAPOULCIACTNKAV OTATIOTIKA ONUOVTIKEG S10QOopeC (Aldypauua

3.3.2).

TENOC, OTO TMETEWVAPAKL N PECN OLYKEVTPWOT OAIKNC XAWPOPUAANC HE BdAon To KpIThpIo
Duncan o€ €minedo 5% Oev EUPAVIOE KOWiO OTATIOTIKI) anUovTIKA dia@opd (Aldypaupa 3.4).

OAwk xXAwpodUVAAN (mg/ml)
oto NMetswapdkt

0,016

0,014

0,012

0,010 A

0,008 g

0,006

0,004

0,002 -

0,000
~ ~ T ~ ~ = i~ i~ =<
s 2| S| |2 | 5|8 2| &
E &5 3 £ 838 3 B B 3
o =~ ) (= = L (== = Lo
< = w < = T = << &
= N = = ~ = = N =

} S50ppm N | 150 ppm N | 300 ppm N

Metamntuylakr HeAETn - Elpivn KopopaAdkn 64



Awdypappa 3.4: ZuyKEVTPWAN OAIKNG XAWPOPLAANC (mg/gr) yia Ta Tpia enineda alwtou (50,150,300ppm)

avd JETAOUAAEKTIKN HETOXEIPION OTO TIETEIVAPAKI

OAwn YAwpodUAAn (mg/ml)
oto MNetewvapdkt

0,014 10,014

0012 I I | 0,012 I
0,010 10,010

0,008 - 10,008 -

0,006 - 1 0,006 -

0,004 - 10,004 -

0,002 - 10,002 -

0,000 - 10,000 -

MAPTYPAS SAKOYAES KESEAAKIA 50ppmN

ZUYKEVTPWAN  OAIKNC
TPEIG
oTo

Aaypappa  3.4.1:

XAwWPOPUAANG  (mg/ml)  yia  TIC XAWPOPOAANG

METOOUAAEKTIKEC PETOXEIPITEIC,

TIETEIVODAKL TETEIVOPAKI

Ta Oloypdupata TOu  OKoAouBolv, Tmapouaialovv

OAwr xAwpoUAAn (mg/ml)

Aaypapua 3.4.2:

METOOUAAEKTIKEC

o070 MeTewvapakt

150ppmN 300ppmN

ZUYKEVTPWON  OAIKIC
ylo TPEIC
METOXEIPITEIC, oTo

(mg/ml) TIG

N MEON TIUA OUYKEVTPWONC TNG

XAWPOPUAANC o (mg/ml) Omw¢ auTEC SloPOPPWONKAV EMEITA OTIO OTOTIOTIKNA enegepyaaia pe Pdon

10 Kpitplo Duncan og eminedo onuavtikotntag 5%. Ta

anoteAéopaTa Tapoualddovtal yia To

KABe éva omo ta e€etadOueva €idn o€ axéan Ue TIC eMePPATEI] alwTov, KATd TNV avATTuEn Twv

Qutwv (emimeda  ouykevipwoewv 50,150,300ppm)  Kal

TOUC UETOOUAAEKTIKOUG  XEIPIOPOUC

amobnkevong (Xwpic Koveéva XEIPIOPO-PAPTUPOG, O COKOUAEC KOl Of TAAOTIKA KEOEOAKIO WE

XPNon MAACTIKNC MEUPBPAavNC. Ot teAeuTaieg d00 eMEPPATEIC NTAV OE CUVBNKEC TPOTIOTOINKEVNC

atuéo@alpac). Xta dloypdupata autd, mEPIAaUBAvVOVTOL TO TUTIKG O@AAPOTO We Bdon Tnv

avaiuaon diaomopdc. OTav ol TIPEC TOPOLCIALoVY OTATIOTIKA GNUAVTIKY d10@opd, auvodelovTal

anod ypduuata (a,b,c...). AGQOPETIKA YPAUMATO LTOINAWVOLYV GNUAVTIKI d1A@OPA PETOEL TWV

TIHOV. Adypoppa 2.1.1: ZUyKEVTPWON OAIKQOV
510 STapVC @avoAIKwv  (mg/ml)  yio  TC  TPEIG
METACUANEKTIKEC PETOXEIPITELC, oT1o

000 Kol petaé

OTOpVayKAd!
4.1,4.1.1 ko ¢

Aldypappa 2.1.2: ZuykEVIPWAT OAIKGV

Aldypappa 2.1.2: ZuykEVIPWATn OAIKGOV
@avoAikwv (mg/ml) yio To Tpia emineda

alwtov (50,150,300ppm),0TO GTOUVOYKABI
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Onw¢ dlogaivetal 01o Alaypoppa 4.1.1, T PeyaAUTEPN PEST CUYKEVTPWAN XAWPOQUAANG O

ME OTATIOTIKA ONUOVTIKA d10¢Qopd HPETAED TWV HETACUAAEKTIKWY XEIPIOPMWY TNV eU@avilel o

XEIPIOPOC HE TO MAOOTIKA KECEOOKIO EVW TAPAAANAC N €MEUPBOCN TNC XOMNANG OLYKEVTPWONG

alwtou (50ppm) deixvel KOAUTEPO OMOTEAETUOTO EVOVTI Twv GAAWY (Aldypappa 4.1.2). Ot GAAEC

d00 emepPdoelg alWTou OANG KoL TwV PETOCUAAEKTIKWVY XEIPIOP®WV OEV TIAPOUCIALOLV OTATICTIKA

ONUOVTIKEC O10QOPEC METAED TOUC.

XAwpodUAAN a' (mg/ml)
oTo ITapvaykadt

0,018

0,016
0,014

T

0,012

0,010 -

0,008 -

0,006 -

0,004 -

0,002 -

0,000 -

saKovAEs [JNE

MAPTYPAZ
KEZEAAKIA

50 ppm N

FAKOYAEZ m

KEZEAAKIA

KESEAAKIA ”

I~
<
a
=
o
<
=

150ppm N 300ppm N

Alaypappa 4.1: Zuykevipwan XAwpo@OAANG a (mg/ml) yia ta tpia enineda alwtou (50,150,300ppm) ava

METOOUAAEKTIKI) YETOXEIPION, OTO OTAUVAYKAOI

0,00
0,00
0,00

Aaypappa 4.1.1: ZuykEVTpwan XAWPOQUAANG

a (mg/ml) yio TIC TPEIC METAGUAAEKTIKEC

0,01
0,01
0,01
0,01
0,01

XAwpodpUAAn a' (mg/ml)
010 ITaUVayKaOL

MAPTYPAEL  ZAKOYAEZ  KEZEAAKIA

METOXEIPIOEIC, OTO OTOPVOYKAOL

1 0,012

1 0,008
1 0,006
| 0,004
| 0,002
0,000

10,014 -

1 0,010 -

XAwpopUAAn a' (mg/ml)
OTO ZTaUVayKaOL
a

50ppmN  150ppm N  300ppm N

(50,150,300ppm),0TO GTAUVOYKAOIL

Alaypappa 4.1.2: ZUYKEVTPWAOT XAWPOPUAANG

a (mg/ml) yio 10 Tpio emméda AlwTou
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>t laAatoida pe PBdon 10 Kpitplo Duncan o€ eminedo 5% ep@aviovtal OTOTIOTIKA
ONUOVTIKEC dIOQOPEC, UE TNV OTIOBAKELOT PUTWV OE TAACTIKA KEGEOAKIO TIOL €ixav avamtuxdei o€
150ppm adwTou, va TapouaIAdel Tn YeyoAlTepn pEon TipA. AvtiBeta, n anobnkeLan EUTWVY TWV
300ppm alwTou a€ TANCTIKEG CAKOUAEC, dEIXVEL TN XOUNAGTEPN PEGTN CLYKEVTPWAT XAWPOPUAANC

O YE OX1 GNUAVTIKA OTOTIOTIKEG dIAQOPEC amd TIC LTOAOITEG eMeBAaelC (Adypappa 4.2).

Onw¢ @aivetal Kal omo Ta TOPAKATW OloyPAPUOTO, 0E CUVAPTNON HE TIC METACUAAEKTIKEC
HETOXEIpioel o€ emimedo epmiotoolvne 0,1%, Ta QUTG TOL OTMOONKEVTNKAV OTO KECGEOOKIO
TOPOLCIaCaY CNUOVTIKA UEYOADTEPEC WECEC TIMEC O aX€an ME Ta umoAoina (Aldypappa 4.2.1).
Evaw o€ oxéon pe ta emineda al@tou, Ta QUTA Tou avamtuxtnkav ota 150ppm gu@Avicav Tnv

KOAUTEPN 0modoan o€ eminedo onuavtikotntag 0,5% (Alaypappa 4.2.2).

XAwpodpUAAn a' (mg/ml)
otn lraAatoida
0,030 - 5
0,025 -
0,020 - b -
0,015 —be be e
0,010 i bc bc T c E'c_
e EE EEE N R
0,000 - | . -
~ N < N N < N ] =
P g 3 P g 3 & g <
> < t > < t > <
£ o) S o) 3 ) 3
o = wi o i~ wi o = wl
< a o < a i < a -
s | W x b= o x b= W .~
50 ppm N 150ppm N 300ppm N

A10ypappa 4.2: ZUyKEVTPWAOT XAwPOPUAANG a (mg/ml) yia ta tpia enineda alwtou (50,150,300ppm) ava

METOOUAAEKTIKI) JETOXEIPION, OTN yoAOToida
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XAwpodUAAn a' (mg/ml) XAwpodUAAN a' (mg/ml)
otn MAatoida otn MAatoida
0,018 a 0,016 a
0,016 T 0,014 ¥
0,014 0,012 b
0,012 b b 0,010 b
= oo0s i
0,006 0,006
0,004 0,004
0'002 . i 0'002 E
0,000 ; ; 0,000 ; ;
MAPTYPAZ IAKOYAEZ KEZEAAKIA 50ppmN  150ppm N  300ppm N

Adypoppa 4.2.1: ZUyKEVTpWON  Aldypauua 4.2.2: ZUYKEVTPWON
XAWPOQUAANCG o (mg/ml) yia TC TPEIC  XAwPo@UAANG o (mg/ml) yio ta tpia

METAGUANEKTIKEC METAYEIPITELC, otn

yoAataioa

enineda  alwtov  (50,150,300ppm),

yoAatoida

otn

Mo 10 QuTO T™NC adpoAidag, pe Pdon to Kpitiplo Duncan oe eminedo 5%,

ONUOVTIKEC S10QOPEC Olo@aivovTal 0Ta GUTA TIOU avaTTUXBNKOV o€ EMIMEdO alWTOU

0,016 -

0,014

0,012 | abc bede

0,010

0,008 : s :

0,006

0’004 : i -

0,002
W w o
s | £ | %
= o) 3
o 4 d
g a ﬁ
= w x

50ppmN

XAwpodUAAn a' (mg/ml)

otnv Adpaiida
»
. b
bed ) bcde B
cde
€ i
W W o W W o
P88 |8|¢) 8
£ 0 P £ 0 p-
o 4 w o 2 w
= < W < < o
2 L x 2 W x
150ppm N 300ppm N

OTOTIOTIKA

Adypappa 4.3: ZuyKEVTPWOn XAwPoUAANG a” (mg/ml) yia ta tpia enineda alwtou (50,150,300ppm) ava

METAOUVAAEKTIKN PETaXEIPION, TNV adpOAida

210 Aldypoppa 4.3.1 n amobrikeuan o€ KEGEOAKIO QOIVETOL YEVIKA VO TIAPOUCIALEL CNUOVTIKA

MEYAAUTEPN TIUN OE OXEOT UE TIC UTIOAOITIEC IETOXEIPITEIC.
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XAwpodUAn a' (mg/ml) XAwpodUAAn a' (mg/ml)
ASpaAid ASpoAid
0,012 el il s 2 0,010 i s a
: T 0,009 T r
0,010 b ; 0,008 T
0,007
0,008 0006
0,006 0,005
0,004
0,004 0,003
0,002
oo 0,001
0,000 0,000
MAPTYPAZ JAKOYAEZ KEZEAAKIA 50ppmN 150ppm N 300ppm N
Adypappa 4.3.1: ZUYKEVTPWON Adypappa 4.3.2: ZUYKEVTPWON
XAWPOQUAANCG a”  (mg/ml) yia T¢ TPEG  XAwPOQUAANG a  (mg/ml) yia ta Tpia
METAOUAAEKTIKEG HETOXEIPITELC, otnv  emineda  alwtou  (50,150,300ppm),oTnV
adpoAida adpoAida

AvtifeTa pe T MOPATAVW N GUYKEVTIPWON TNG XAWPOQUAANG a° otnv adpaAida yia TIg

eneuPdoelc ot tpia emineda alwtouv pe Bdon 10 Kpitplo Duncan oe eminedo 5%, Oev

TOPOLCIALEL OTATIOTIKA ONUOVTIKEG d1a@opEC (Alayp. 4.3.2).

To netevapdki , Ye Baon 1o Kpitipto Duncan og eminedo epmaotoolvng 5%, dev mapouvcioaoe

KOApia oTATIOTIKA GNUOVTIKN dla@opd (Aloypdupota 4.4, 4.4.1 kai 4.4.2).

0,012
0,010

0,008 -
0,006 -
0,004 -
0,002
0,000 =N |
b~
=L
Q.
=
(-
<t
=

50 ppm N

ezeaakia [ININE-

wapryea: [N

ZAKOYAEZ

XAwpodUVAAn a' (mg/ml)
oto MNetewvapaxkt

sakovaes [IRINE-
ezeaaia [IEE—
mapryeas [IRE:

et
=
<T
=]
[N F)
L~
[N E)
=

b~
(58]
<
-
o
=
<T
b~

150ppm N 300ppm N

Adypappa 4.4: ZuykEVTPWon XAwPo@UAANG a’(mg/ml) yia ta tpia enineda alwtou (50,150,300ppm) avd

METACLANEKTIKI| METAXEIPION, OTO METEIVOPAKI
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XAwpodUAAn a' (mg/ml) XAwpodUAAn a' (mg/ml)
oo Metewapakt oto Metevapaxt

0,010 0,010
0,009 T 0,009 T
0,008 I 0,008 T
0,007 0,007 T
0,006 I 0,006
0,005 —— 1 0,005
0,004 0,004
0,003 —— 1 0,003
0,002 0,002
0,001 —— - : 0,001

MAPTYPAZ JAKOYAEE KESEAAKIA 50ppmN 150ppmN 300ppm N
Alaypappa 4.4.1: Juykévtpwon  Aldypoupa 4.4.2: ZUYKEVTPWON
XAwWPOQUAANC a” (mg/ml) yia T¢ TPEIC  XAwPOQUAANG o (mg/ml) yia ta Tpia
METOOUAAEKTIKEC HETOXEIPIOEIC, oto  emineda  alwtov  (50,150,300ppm),0TO
TETEIVOPAKI TETEIVOPAKI

2. AmoteAéapota YAWPOPUAANG B’

21N OULVEXEID amelkovidovTal dlaypAUPATa TWV PECWV CUYKEVTPWOEWV TNG XAwPOPUAANG P
(mg/ml) 6mw¢ ouTA dlaPopPWBNKAV EMEITA OMO OTATIOTIKY enegepyacia pe BAon 10 KPITAPIO
Duncan o€ eminedo onuavtikotntag 5%. Ta anoteAéouata mapouaialovial yia 1o KaBe Eva amd
10 €&eTaOpEVa €idN o€ ax€an e TIC eMePPAOEIC adWTOU, KATA TNV AVATITUEN TWV PUTWV (ETiMEdN
oLyKeVTpwoewv 50,150,300ppm) Kal TOUC WETOOUAAEKTIKOUC XEIPIOUOUC amobrikeuong (Xwpic
KAVEVO XEIPIOPO-PAPTUPOG, OE OOKOUAEC KOl Of TAACTIKA KEOEQOKIO HE XProN TMAOCTIKIC
pePBpavnc. Ot teAeuTaieg 6V0 eMePPATEIC NTAOV O GUVOAKEG TPOTOTOINUEVNG ATUOCEAIPAC). ZTa
dlaypaupaTa auTd, TEPIAAUBAVOVTOL TO TUTIKA c@AAUaTa PE Bdan Tnv avdAvon dloomopdc. Otav
Ol TIPEC TTOPOLOIALOVY OTOTIOTIKA CNUAVTIKN d10@opd, cuvodsvovtal ono ypduuata (a,b,c...).

Al0QOPETIKA YPAUUATO UTOINAWVOULV GNUAVTIKI) O10QPOPA PETAED TWV TIHWV.

2T0 ZTOoPvayKaBl, pe Bdaon 1o Kpitiplo Duncan og eminedo epmatoobvng 5%, mapouaidlovial
OTOTIOTIKA ONMOVTIKEG dla@OpPEG. H peyaAlTepn HEON TIPA OUYKEVIPWONC XAwPOPUAANG [
TOPOLCIAleTal 0TV €@apuoyy Twv 50ppm alWTOU KOl OUYKEKPIYEVO OTO  @QUTA TIOU

amobnKeLTNKOV 0€ MAOCTIKA KeaedAKIa (Aldypaupa 5.1).
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XAwpodUAAn b' (mg/ml)
OTO ITapVayKaot

[ I~ 4 W [ -4 . L] [ 4
s < < s < < : g g

> < > < > <
= o) 3 - <) 3 E o) <
o = wl -8 3 wd a > L}
< < N < < o < << N
= 5 x = il x = Lo x

S50 ppm N 150ppm N 300ppm N

Adypappa 5.1: ZuykEvipwaon XAwpPo@UAANG B (mg/ml) yia ta tpia enineda adwtou (50,150,300ppm) avd

METACUANEKTIKI| JETAXEIPION, OTO OTAUVAYKABL

XAwpodUAAn b' (mg/ml) XAwpodUAAn b' (mg/ml)
oTo ItopvayKadt OTO ZTapvVayKaoL

0,006 a 0,006 3 —
0,005 - i 0,005
0,004 b B 0,004 b b
0,003 - T -1 0,003 - ; =
0,002 - 0,002 - -
0,001 - 0,001 - : T -
0,000 - : : 1 0,000 — —

MAPTYPAEX ZAKOYAEX KEZEAAKIA 50ppm N 150ppm N 300ppm N
Adypoppa 5.1.1: ZuyKeévIpwon  Alaypappa 5.1.2: ZuyKEVTPWAON XAWPOPUAANG

YAWPOPUAANG B (mg/ml) yio TIC TPEI B (mg/ml) yia ta Ttpia emineda alwtou
METOOUAAEKTIKEC METOXEIPITELC, 010 (50,150,300ppm), GTO GTOPVOYKAOI
OTOUVOYKABI

2ta Alaypdupota 5.1.1 kot 5.1.2, o1 pEcEC TIUEC OULYKEVTIPWONG XAWPOPUAANG B oTo
ZTOpVayKaBl, Omw¢ OUTEC dlAPOPPWONKOV 0 GLVAPTNON ME TIC PETOOUANEKTIKEC WETOXEIPIOEIC
OAAG KOl 0€ Oxéon ME Ta OlOQOPETIKA eTimeda alwTou pe mBavotnta Adboug 0,1%, £deigav
OTATIOTIKO GNUOVTIKEC O1OQOPEC.
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SUYKEKPIYEVO N CLVTAPNON O KECEOOKIO TIAPOUCIOOE TIC PEYAAUTEPEC Kal ONUOVTIKOTEPES
OTOTIOTIKA TIMEC, EVOVTI TWV UTOAOITIV XEIPICUWY, EVW TAUTOXPOVA, TA GUTA TTOU AVATTOXTNKOV

0TO XaUNAQ eminedo alTou MAPOUCINCaV EUPAVEIC JIAKPIOEIC.

ZTOTIOTIKG ONUAVTIKEC OIOQOPEC OTN UEDT) CUYKEVTPWAN XAWPOPUAANG B, evtomidovtal Kal TN
FaAotoida. O oLVOLOCMAG TNC AVATTLENG TwV EULTWV ¢ emimedo 150ppm N, YE TN PETEMEITA
OLVTIPNON 0€ TAOCTIKA KEGEOOKIO TTOPOLCINCE TNV KOADTEPN OMOS00N PE OTATIOTIKA ONUOVTIKA
d10Qopa Evavtl TwWV ULTOAOITWY OEIYUATWY. AVTIBETA, QUTA TIOU CUVTNPNRBNKOV OE GAKOUAEC
OEIXVOUY XOUNAEC OLYKEVTPWOEIC XWPIC OTATIOTIKA ONUOVTIKEC d1aQOPEC METOEL TouG (AlGypauua
5.2 kot 5.2.1). Z10 Aldypopua 5.2.2, n cuykévtpwon Twv 150ppmN TOpOoUCIAdEl ONUAVTIKEC

OTOTIOTIKA S10QOopEC o€ eTinedo 0,5% ae axEan Pe TIC UTTOAOITIEC EPAPOYEC.

XAwpodUAAN b’ (mg/ml)

otn NAatoida
0,014 -
0,012 -
0,010 -
0,008 -

0,006 - b

A

b
bc

0,004 - ! . bc bc . rs
ooz i il . e N
] ] < (7] 7] <L W ] 4
= g < = g < = g <
E 5 3 = 5 3 = 5 3
(o] <1 (@] <] (@] <1
o = Lt o = Ll -3 ! Ll
< < o < < ) < = 21
= W = W X = W x

50 ppm N 150ppm N 300ppm N

Alaypappa 5.2: ZuykEVTPWAN XAwPo@UAANG B (mg/ml) yia ta tpia emineda alwtou (50,150,300ppm) avd

METOOUAAEKTIKI) JETOXEIPION, OTN yoAOTOida
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XAwpodpUAAn b' (mg/ml) XAwpopUAAN b' (mg/ml)
otn MAartoida otn lNrAatcida
0,009 0,008
0,008 % 0,007 - 2
0,007 0,006 - b
g'gg: N 0,005 .
¥ = b +

0,004 %00%
0,003 5 0,003 -
0,002 0,002 -
0,001 0,001 : _
0,000 . T 0,000 - . |

MAPTYPAZ JAKOYAEZ  KEZEAAKIA 50ppmN  150ppm N  300ppm N
Adypappa 5.2.1: ZUYKEVTPWON  ALAYPOMO 5.2.2: SUYKEVTPWAN XAWPOPUAANC

XAwpo@OAMNG B (mg/ml) yio ¢ tPEC B (mg/ml) yio To Tpia  emimeda  al®Tou
METACUANEKTIKEC METAYEIPITELC, ot (50,150,300ppm), 0T yaAotaoida
yoAataida

O ouvduaopog TNC avamTuEng Twv QUTWV TN¢ adpaAidag oe emimedo 150ppm N, pe Tn
METETEITA OLVTAPNON O€ TAACTIKA KECEJAKIA TIAPOLCIiaoE TNV KOADTEPN ATOS00N XAWPOPUAANG
B’, YE OTATIOTIKA ONUAVTIKA O10Q0opa EVOVTI TwV UTIOAOITWY Oelyudtwy (Aldypapua 5.3 Kal
5.3.1), evw 0gv TOPOUCIACTNKE KaWia OTOTIOTIKA UTIOAOYioIUn d10¢Qopd o€ GuVAPTNON MKE TO

enineda Touv alwtou (Adypappa 5.3.2).

XAwpodUAAn b' (mg/ml)
otnv ASpaAida

0,007 a
0,006 T ab
0,005 o bd bd 1
0,004
0,003
0,002 -
0,001 -
0,000 -

=)
o
&

MAPTYPAX ﬂ
SAKOYAEZ ” g
-
| g

|

ZAKOYAEZ
KEZEAAKIA
MAPTYPAZ
KEZEAAKIA
MAPTYPAZ

ZAKOYAEZ
KEZEAAKIA

S0ppm N 150ppm N 300ppm N

Alaypappa 5.3: ZUyKEVTPWAN XAwPOPUAANG B (mg/ml) yia ta tpia emineda alwtou (50,150,300ppm) avd

METOOUAAEKTIK) JETOXEIPION, OTNV adpOAida
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XAwpodpUAAn b' (mg/ml)

XAwpodpUAAn b' (mg/ml)

otnv AdpaAida otnv AdpaAida
0,006 = 0,005
0,005
0,005 T 0.004 T
: T
0,004 b b 0,004
0,003
0,003 T T 0,003
0,002
0,002 0.002
0,001 0,001
0,001
0,000 ; ; 0,000 : .
MAPTYPAZ IAKOYAEZ KEZEAAKIA 50ppmN  150ppm N  300ppm N
Adypappa 5.3.1: JUyKéVTpwaon  Aldypauua 5.3.2: ZUYKEVTPWON

XAWPOQUAANG B (mg/ml) yia T TPEIC
METOOUAAEKTIKEC HETAXEIPITEIC, otV

adpaAida

XAWPOQUAANG B (mg/ml) yia ta Tpia emineda
alwtou (50,150,300ppm), aTnv adpaAida

To meTeEvapakl pe Baon to Kpitplo Duncan og eminedo eumotoolvng 5%, d6ev mapouacioce

Kapio oTOTIOTIKA onuavTikn dlogopd (Alaypdupota 5.4, 5.4.1 kai 5.4.2).

XAwpodUVAAn b' (mg/ml)
oto MNetswapdkt

0,005 -

0,005 -

0,004 -

0,004 -

0,003 -

0,003 - i

0,002 - :

0,002 ——

0,001 : . =

0,001 ——

0,000 ——
~ e~ <t
g12]%
= ) 3
= | % | B
= | 3| &

50ppm N

2 =
£
=
=

e~ < ~

= (FW) — L

s | £ | ¥ =

= [S) S o

= =< o =

= ~N o N
150ppm N 300ppm N

ezeaaia [N

Adypoppa 5.4: ZuykEVTPWan XAWPOPUAANE B (mg/ml) yia ta tpia emineda alwtou (50,150,300ppm) avd

METACLANEKTIKI| METAXEIPION, OTO METEIVOPAKI
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XAwpodUAAn b’ (mg/ml) XAwpodUMn b' (mg/ml)
070 MeTeWvapaxi o070 MeTevapaxt
0,005 0,004
0,004 - 0,004 1
0,004 0,003 T
g — oo
0,002 | 0002
0,002 0002
0,001 0,001
0,001 —— 0,001
0,000 —— — —— ——10,000 ——

MAPTYPAS SAKOYAEE KESEAAKIA 50ppm N 150ppmN 300ppmN
Adypappa 54.1: SUyKéVTpwaon  Aldypauua 5.4.2: ZUYKEVTPWON
XAWPOQUAANG B (mg/ml) yio TC TPEIC  XAWPOPUAANG B (mg/ml) yia Tto TpiC
METAOUANEKTIKEG  petaxelpiosl;  , oTo  emimeda  alwtou  (50,150,300ppm), OTO
TETEIVOPAKI TETEIVOPAKI

3. ATIOTEAEOUOTO KOPOTEVOELDWV

210 OloypdupOTa TOU AKOAOUBOUV, amMEIKOVI(OVTOL N PECN OUYKEVIPWON KOPOTEVOEIdWV
(mg/ml) onw¢ out SlOPOPPWONKE EMEITO OO OTATIOTIKN enegepyaaia pe BAon TO KPITNPIO0
Duncan o€ eminedo onuavtikotntag 5%. Ta anoteAéouata mapouaialovial yia 1o KaBe Eva amd
10 e€eTadOpEVa €idN o€ axéan e TIC EMePPATEI] alWTOU, KATA TNV AVATITUEN TWV EUTWV (EMimeda
ouykevtpwoewv 50,150,300ppm) Kal TOUC WETOCUAAEKTIKOUC XEIPIoUOUC amobrikeuang (Xxwpic
KAVEVO XEIPIOPO-PAPTUPOG, OE OOKOUAEC KOl OE TAACTIKA KECEDOKIO HE XProN TMAOCTIKIC
HEPBPavNC. Or TeAeuTaieg 600 eMEPPATEIC NTAV 0€ CUVONRKEC TPOTOMOINUEVNG ATUOCPAIPOG). ZTd
dlaypAUMATO QUTA, TEPIAAUBAVOVTOL TO TUTIKA o@AAUaTa Ye Bdan tnv avdAuvon dloonopd¢. Otav
Ol TIPEC TOPOLOIALoVY OTOTIOTIKA ONUAVTIKN dla@opd, cuvodslovtal omo ypduuata (a,b,c...).

A10QOPETIKA YPAUMATO LTOANAWVOULV CNUAVTIKI) O10QPOPE METOED TWV TIPWV.

2€ QUTA oTapvayKabiol, ToPOTNEOLVTAL CTOTIOTIKA ONUOVTIKEG O10QOPEC PE BACN TO KPITHPIO
Duncan o¢ €mimMed0 ONUAVTIKOTNTOC 5%. ZUYKEKPIUMEVA N GUVTHPNON O€ TAAOTIKA KEOEOAKIO
QOIVETOl VO OUYKEVIPWVEL TN MEYOAUTEPN MEON OMOJOCTN KAPOTEVOEIOWY O OAO T ETIMEdA

alwTov, Ye auTh Twv 50ppm va ponyeital onuavtikd (Alaypapua 6.1).
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Kapotevoeidn (mg/ml)
OTO ZTapvayKadt

1,600 3

1,400 -

1,200 l

1,000 - '

0,800

0,600 c

0,400 — ¢ cd

0,200 - d = d

0,000 - - -
w w < w W 4 ] W <
& g = P S = P < g

> < > < > <
' o) < £ o) ] = o) g
[-% = w [-% 3 w -9 > Lol
< = w < =4 w < =4 w
s ] ¥ = w ¥ = ool =
S50 ppm N 150ppm N 300ppm N

Adypappa 6.1: Zuykévipwon Kapotevoeldwy (mg/ml) yia ta tpia enineda alwtov (50,150,300ppm) avd

METACUAAEKTIKI METAXEIPION OTO GTAPVAYKAOIL

Onw¢ @aivetal and 1o MOPAKAT® OI0YPAUMOTO N CUYKEVTPWON TWV KOPOTEVOEIOWV OTO

2TOPVOYKOBI oXeTileTal TOOO PE T METOOLAAEKTIKN peTaxeipian (emimedo AdBoug 0,1%) 600 Kal

pe Ta emineda adwtou (eminedo AdBoug 1%) mou EQAPPOCTNKAY KOTA TNV OVATTUEN TWV QUTWV.

Kapotevoeidny (mg/ml) Kapotevoeidn (mg/ml)
2200 OTO ITAUVAYyKAOL N - fto ITopvaykaot
1,000 I 0,700
0,600 b

0,800 0,500 . T
0,600 0,400 T I
0,400 b 0,300 I

1 0,200
0,200 - - = 0,100
0,000 - = 0,000 . ;

MAPTYPASE SAKOYAEZ KEZEAAKIA 50ppmN  150ppm N  300ppm N
Adypoppa 6.1.1: JUYKEVTPWON  Aldypappa 6.1.2: ZUYKEVTPWON
Kapotevoeldwv  (mg/ml)  yia  TIC  TPElC  Kapotevoeldwy (mg/ml) yia ta Tpia enineda
METAGUANEKTIKEC HETOXEIPITEIC, oto adwtov (50,150,300ppm), GTO OTAUVAYKAEBL

OTOpVayKAd!

' 0TO TAOOTIKG KEGEQAKIO TIAPOULCIALEL TN PeYAAUTEPN

MEOTN OLYKEVTPWON KAPOTEVOEIOWY E CNUOVTIKEC OTATIOTIKA dIAQOPEC O OXEON YE TO LTIOAOITA

deiypata (Alaypaupua 6.2).
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Kapotevoeldn (mg/ml)
otn NAatoida

2,500

a
2,000 1
) ..L,
1,500 b l I
b
1,000
. "
o o o o
o ==
0,000 H = H -
w w < ] W < W W <<
s £.§ 8§ ¢ 8§ § § ¢
[= o S [= o p [= o) -
o ~ wl o. » hid (- b w
< < 4] < < 4] < < 4]
s W = b= W ¥ = ol x
50 ppm N 150ppm N 300ppm N

Adypappa 6.2: ZuykEVTpwon Kapotevoeldwy (mg/ml) yia ta tpia enineda alwtov (50,150,300ppm) avd
METAOUVAAEKTIKN PETAXEIpION, 0TN yoAaTaida

ATIO TIC TANPOYOPIEC TIOL didovTal TOPAKATW, IOKPIVOVTAlL Ol OTATICTIKA GNUOVTIKEC S10QOPEC
0TI GUYKEVTPWAON TWV KOPOTEVOEIOWV € GUVAPTNON UE TIC METOOUAAEKTIKEC EMEPPATEIC Kal Ta
Jl10QOPETIKA emineda alwTtou cLPEWVA PE TO KpIthplo Duncan o€ eminedo 5% (Alaypauua 6.2.1
Kal 6.2.2).

Kapotevoeidny (mg/ml) Kapotevoeidny (mg/ml)
otn MAartoida otn lNAatoida
1,200 R 1,600
1,000 = 1,400
1,200
0,800 1,000
0,600 e 0,800
0,400 0,600 b
0,400
0,200 0.200 |__I I -
0,000 ; ; 0,000 =
50ppmN  150ppm N  300ppm N MAPTYPAZ IAKOYAEX KEIEAAKIA
Adypoppa 6.2.1: SUYKEVTpwWan Aldypappa 6.2.2: ZUYKEVTPWAN

Kapotevoeldwv (mg/ml) yia To tpia emineda  kapotevoewdwv  (mg/ml)  yia T  TPEIS

alwtou (50,150,300ppm), aTn yoAataida METOOUAAEKTIKEG PETOXEIPIOELC, OTN yoAATaida phon v

e - [EVOEIBWOV

R B e e e B hed Bl il i |

ME OTOTIOTIKA ONUAVTIKEG d10QOPEC KUPIWE o€ axéan We Ta umoAotna deiypota (Aldypaupa 6.3).
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Kapotevoeidn (mg/ml)
otnv ASpaAida
1,400 a
1,200 ¥ a
1,000 b il I
0,800 = i
0,600 = | |
d
0,400 d N c |
EE I
O,Zw <= H d " " d
olow _._H — ; - H—_z__
w N = w W < N N 9
& < = P < = & < <
= < > < > =
= o) < = o) < = o) P
o » wl - ~ 7] -9 »~ I-I-!
< =4 w < =4 W < =4 w
= ] ¥ = w ¥ = W =<
S50 ppm N 150ppm N 300ppm N

Adypappa 6.3: Zuykévipwon Kapotevoeldwy (mg/ml) yia ta tpia enineda alwtov (50,150,300ppm) avd
METAOUVAAEKTIKN PETAXEIPION, 0NV adpOAida

2TOTIOTIKA ONUAVTIKEG dIOQOPEC TOPATNPEITAL 0TI GUYKEVTPWON TWV KOPOTEVOEIDWVY OE OXEON
ME TOUG XEIPIOUOUC GUVTAPNONG, ME TA KEGEDAKIO Va ELPAVICOLVY TN PHEYOADTEPN CUYKEVTPWAT Kal
VO OKOAOUBOUV 01 GANEG dUO WETOXEIPIOEIC YE EMIONC ONUOVTIKEC OTOTIOTIKA d10QOPEC PETAED
Toug (Aldypoppa 6.3.1). MapdAAnAa, o€ oxeon WeE Ta emineda alWTOV TOU EQOPUOCTNKAV KOTA
TNV avAmTuén Twv QUTWV Ol GUYKEVTPWAOEIC TIOL dlapopPwOnkav pe Bacn to kpitiplo Duncan og
eninedo onuavtikoTNTog 5%, ATav LPNAOTEPEC Yia Ta 150ppm alwtou (Aldypaupa 6.3.2).

Kapotevoeidny (mg/ml) Kapotevoeidny (mg/ml)
otnv AdpaAida otnv AdpaAida
1,200 = 0,700 -
1,000 0,600 I
0,800 0,500
0,400 1
0,600
b 0,300 1 f

0,400 0,200 g
0,200 «ﬁ c 0,100
0,000 ; = ; 0,000 ;

MAPTYPAZ JAKOYAEZ  KEZEAAKIA 50ppmN  150ppm N  300ppm N
Adypoppa 6.3.1: ZUYKEVTPWON Alaypappa 6.3.2: ZUYKEVTPWON

Kapotevoeldwv (mg/ml)  yia TC  TPEIC KapoTevoeldwv (mg/ml) yia ta tpia emineda
METAOUANEKTIKEC  METOXEIpioEl,, 0TV alwtou (50,150,300ppm), aTnv adpaiida
adpaAioa
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To metevopakl pe Pdaon 10 Kpitplo Duncan oe eminedo epmiotoobvng 5%, mapouaiaoe

OTOTIOTIKA ONUOVTIKA 310Q0pa 0T CULYKEVTPWOT TWV KOPOTEVOEIOWV, OE GUVOPTNON HE TIC

METOXEIPIOEIC auvThpnonC. H ouvTripnon o€ KeoeddKia Kal ota Tpia emineda alwtou eP@avilel

MEYOAUTEPN MEON TIUN ME OTOTIOTIKA CNUAVTIKY O10QOpa O€ OXEON e TO UTIOAOITO dEiypOTa

(AGypappa 6.4).
Kapotevoeldry (mg/ml)
oto Netewvapakt
1,200 a L -
1,000 d
0,800
0,600
0,400
0,200
0,000
e~ b~ =L e~ e~ =T e~ b~ [~
12| 2| 2|2 | 5|2|8)¢%
- o = E o 3 = o) 3
— = ] = = - - o o~
s | 5| g | S S| ¥ | S = | 2
50ppm N 150ppmN 300ppm N

Alaypappa 6.4: Zuykeévipwarn kapotevoeldwv (mg/ml) yia ta tpia emineda alwtou (50,150,300ppm) avd

METOOUAAEKTIKI) YETAXEIPIOT, OTO TETEIVAPAKI

Kapotevoerdn (mg/ml) Kapotevoeidn) (mg/ml)
oo Metewapakt oto Metewapakt
1,000 0,600
0,900 T
0,800 0,50
0,700 0400 I
0,600
0,500 B 0,300
0,400 -
0,300 - 1 0200 T
0,200 - —— ¢ | 0,100 -
0,100 - . -
0,000 - e | 0,000 -
MAPTYPAZ SAKOYAES KESEAAKIA 50ppmN 150ppmN 300ppmN
Aaypappa 6.4.1: ZUYKEVIPWAN  Aldypapa 6.4.2: SUYKEVTPWON

Kapotevoeldwv (mg/ml) yia T  TPEIC
METAOUANEKTIKEC METAXEIPIOELC, oTo

TETEIVOPAKI

KapoTevoeldwv (mg/ml) yia ta tpia emineda

alwtou (50,150,300ppm), 0TO TMETEIVAPAKI
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7. ATIOTEAECUOTO VITPIKWV OTO QUAAQ

2TOV TOPOKATW TVOKO TAPABETOVTAl TO OMOTEAECUATA TWV VITPIKWY 0TO QUAAA. H €k@paaon

TwV anoTeAeopdTwY éytve ae mg NO3 100g™ vamol Bépouc 10ToU.

Mivakag 4.: Méon ouykévipwaon vitpikwv (mg NO3- ota 100gr N.B) yia ta tpia emineda alwtou
(50,150,300ppm) ava PETACUAAEKTIKI] HETOXEIPIOT), OTA TEGOEPA AXXAVEVOHEVD €i0N

Maptupag ZakoUAeg Keoedakia

Ztapv. 50ppm 261,2 403,3 102,7
Ztopv. 150ppm 449,3 1205 404,8
Ztapv. 300ppm 1143,48 839,8 459,4
FaA. 50ppm 383,6 835,5 427,8
FaA. 150ppm 656,9 933,5 224,7
FfaA. 300ppm 1062 1078 734
Adp. 50ppm 958,6 1060,9 553,9
Abp. 150ppm 967,6 1660,2 -
Adp. 300ppm 792,2 1709,7 704
MNetew. 50ppm 708,8 - 325
MNetew. 150ppm 1202,2 - 466
MNetew. 300ppm 984,16 - 720

8. AnoteAéopata MakpooTotxeiwv (AoBéatio, Mayvriolo, KAAlo)

210 dlaypAUMATO TOU 0KOAOUBOUV, OTEIKOVICETAL N YEGT CUYKEVTIPWAT TWV UAKPOOTOIXEiWV
(aoBéoTio, poyviolo Kal KAAI0) o€ mg/gr OmMW¢ autd dlapop@wlnkav EMEITO aMO OTOTIOTIKN
enegepyaaoia pe Pdon 1o Kpitplo Duncan o€ eminedo onuavtikOTnTog 5%. Ta amoteAEoPOTO
Topouaiddovtal yia To KAbe éva anod ta eEeTalOpEVa €idn o€ axéan e TIg enePBacelg alwtou, Tou
EQAPUOOTNKAV KOTA TNV aVATTUEN TWV QUTWV (eTimeda oLYKEVTPWOeWY 50,150,300ppm). ZTa
dlaypAUPaTa QUTA, TEPIAAUBAVOVTOL TO TUTIKA o@AAUaTa PE Bdan TNV avdAvon dlacmopdc. Otav
Ol TIPEC TOPOLOIALOVY OTOTIOTIKA CNUAVTIKN d10¢Qopd, ouvodsvovTal and ypauuota (a,b,c...).

A0QOPETIKA YPAUMATO LTOANAWVOULV CNUAVTIKI) O10QOPE METOED TWV TIHWV.

O1 ouykevipwoel¢ aofeotiov (Ca) ota €&etaloueva €idn, pe Paon 10 Kpitiplo Duncan o€

EMMESO ONUAVTIKOTNTOC 5%, S10MOPPWONKAV XWPIE ONUAVTIKY OTATIOTIKN dlo@opd e e&aipean
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10 metevapdkl (Alaypdupota 8.1, 8.2, 8.3 kal 8.4). 10 TETEWVAPAKI, O EMMEGO 5%, N péon

OLYKEVTPWON Oofeatiov €Aafe Tn MEYIOTN OTATIOTIKA ONUOVTIKY TIPR, OTO XOMNAO Eminedo

alwTtou (50ppm) o€ 0XEaN HE TIC MEYOAUTEPEC OLYKEVTPWOEIC (Alaypappa 8.4).

Juykeévrpwon Ca (mg/gr)
OTO ITOpVOYKAOL

150ppm N 300ppm N

50ppm N

Juykeévrpwon Ca (mg/gr)
otn NAatoida

50ppm N 150ppm N 300ppm N

Awdypoppa 8.1.: Tuykévipwon aocPeotiou
(Ca) oe ouvaptnon edbopuUoyng TPLWY

emuédwv alwtou (50,150,300ppm), oto

Awdypoppa 8.2.: Tuykévipwon aocPeotiou
(Ca) oe ouvaptnon edbopuUoyng TPLWY
emunédwv alwtov (50,150,300ppm), otn

yaAotoida

oTapvaykadt
Zuykévipwon Ca (mg/gr)
otnv Adpadisa
30
I

25 T
20 —
15
10 —

5

0

50ppm N 150ppm N 300ppm N

Adypoppa 8.3.: Suykévipwon aoBeotiou
(Ca) o ouvaptnon edopUOYAC TPLWY
emunédwv alwrtou (50,150,300ppm), otnv
adpaiida

Tuykévipwon Ca (mg/gr)

50ppmN 150ppmN 300ppmN

Awaypappa 8.4.: Tuykévitpwaon acBeotiou
(Ca) o ouvaptnon edopUOYAC TPLWY
emuédwv alwtou (50,150,300ppm), oto

TIETEWVAPAKL
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O1 ouykevtpwaoelg payvnoiov (Mg) ota e&etaldueva €idn, pe Baon to Kpitplo Duncan og

EMinedo eumatoolvng 5%, S1OPOPPWBNKAV XWPIC CNUAVTIKY OTATIOTIKA dla@opd pe e€aipeon ™

yoAatoida (Alaypaupata 8.5, 8.6, 8.7 Kol 8.8). ZUYKEKPIPEVA, N MEYAAUTEQPN OTOTIOTIKA PECN

TIUN payvnaiou, aTo QUTO TNC yoAataidag onueiwdnke ota 150 ppm N (Aidypaupa 8.6).

Tuykévipwon Mg (mg/gr)
- 010 ITapvVoyKaoL
16 =
14
12
10

oON B~ OO
—
-

50ppm N 150ppm N 300ppm N

14
12
10

Tuykévipwon Mg (mg/gr)
otn lrAatoida
a

ab b
) .
6
4
2
0 ; T —

50ppm N 150ppm N 300ppm N

Awdypoppa 8.5.: Tuykévipwon Mayvnoiou
(Mg) oe ouvaptnon edapuoyng TPLWY
emunédwv alwtou (50,150,300ppm), oto

OTAUVOYKAOL

5
20
15
10

5

0 .
50ppm N

150ppm N 300ppm N

Adypoppa 8.7.: Tuykévipwon Mayvnoiou
(Mg) oe ouvdaptnon sdapuoyng TPLWV
emunédwv alwtou (50,150,300ppm), otnv
adpalida

Awdypappa 8.6.: Zuykévipwon Mayvnoiou
(Mg) oe ouvaptnon edappoyng TPLWV
erunédwv alwtou (50,150,300ppm), otn

yaAotoida

U

8
6
4
2
0

50ppmN 150ppmN 300ppmN

Awdypappa 8.8.: Zuykévipwon Mayvnoiou
(Mg) oe ouvaptnon edappoyng TPLWV
erunédwv alwtou (50,150,300ppm), oto

TETEWVAPAKL
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TENOC, Ol GUYKEVTPWOEIC KaAioL oTa UTO e€€Taan €idn pe Bdaon to Kpitrplo Duncan o€

emninedo eumiaToolvng 5%, dev MOPOLCiaoaY Kaia OnUOVTIKY OTATIOTIKA d10Q0opa o€ ouVAPTNON

pe Tig emepPacelg adwtou (Aldypauua 8.9, 8.10, 8.11 kai 8.12).

Juykévrpwon K (mg/gr)
- OTO ITOUVAYKAOL
30
»c | ma . l . =
20
15
10

50ppm N 150ppm N 300ppm N

Juykeévrpwon K (mg/gr)

otn MAatoida
40

35

25
20
15
10

50ppm N 150ppm N 300ppm N

Awdypappa 8.9.: Tuykévtpwon Kaliou (K)

og ouvaptnon €dapUoyns TPLWV EMMESWV

alwtou (50,150,300ppm) oTo ITAUVOYKABL

Avdypappa 8.10.: Tuykévipwon Kahiou (K)
og ouvaptnon ebapUOYAC TPLWV ETILIMES WV

afwtou (50,150,300ppm) otn Fahatoida

Tuykévipwon K (mg/gr)

A8paAid
Ly otnv ASpaAisa

Zuykévipwon K (mg/gr)
oo Metewapaxt

33
32 — —
31
30
29 _T
28
27
26
25 T

50ppm N

T 1

150ppm N 300ppm N

25

20

15

10

50ppmN 150ppmN

300ppmN

Awdypappa 8.11.: Tuykévipwon KaAiou (K))
oe ouvaptnon epapuoyns TPLWV EMUTESWV

afwtou (50,150,300ppm) otnv AdpaAida

Avdypoppa 8.12.: Tuykévtpwon Kahiou (K)
og ouvaptnon edapUoynG TPLWV ETUMESWV

alwtou (50,150,300ppm) oto MeTelvapaKL
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9. AmoteAéopata Twv IxvoaTtorxeiwv (Zidnpog, Weudapyuvpog,

Mayyavio, Natplo)

210 dlaypdupata mou aKoAouBoUv, OTEIKOVICETOL N PEON OUYKEVIPWON TWV IXVOOTOIXEiwV
(o1dr)pou, Yevdapylbpov, Payyaviou Kal vatpiov) o€ mg/kgr OTw¢ autd dlapopewlnKav EMElta
amo OTATIOTIKN eneéepyaaia pe Bdon 1o Kpitplo Duncan o€ eminedo onuavtikotntag 5%. Tao
anoteAéopoTa opouatadovial yio 10 KAabe éva amd ta e€eTalOpeva €idn o€ oxéon MPE TIC
enepBacelg alwtov, TOL EPAPUOCTNKAY KATA TNV OVATITUEN TwV QUTWVY (ETIMESN GUYKEVTPWOEWV
50,150,300ppm). Z1a d1aypAPPOTO QUTE, TEPIAAUBAvVOVTAL TO TUTIIKA OQOAPATO We Bdon Tnv
avaAuaon diaomopdc. ‘OTav o1 TIPEG TOPOLCIALoVY OTOTIOTIKA CNUAVTIKY 010Qopd, auvodelovTal
anod ypduuoata (a,b,c...). AlGQOPETIKA YPAUMATO LTOANAWVOULV GNUAVTIKI d1A@OPA PETOEL TWV

TIHWV.

®uTad and oTopvoykKAdl Kal TETEVAPAKL Tou avamtlxXTnkav o€ Tpia emineda alwtou Ogv
TopOoLCiaCaY OTOTIOTIKA ONUOVTIKEC dI0QPOPOTOINCEIC OTIC CUYKEVTPWAN TOU C1Or)pOou e Baon To
Kpitipto Duncan og eminedo onuavtikotntac 5% (Adypaupa 9.1 kot 9.4). AvtiBeta, n xounAn
epapuoyny alwtou (50ppm) €0e€1€e OTOTIOTIKA ONUOVTIKY Ol0Qopd OTn YOAAToido Kol oTnv
adpaAida (9.2 kat 9.3).

suykévipwon Fe (mg/kgr) Zuykévtpwon Fe (mg/kgr)
: otn NAatoida
S OTO ITapvayKaoL e N
80 - I = 70 - ]
70 60 - c
“ I
20 | 40
30 | 30 I
20 ! 20 T
10 - 10 +
0 I T T 1 0 I T T 1
50ppm N 150ppm N 300ppm N 50ppm N 150ppm N 300ppm N

Awdypappa 9.1.: Juykévtpwon Zdnpou (Fe)  Awdypappa 9.2.: Zuykévipwon Zidénpou (Fe)
oe ouvaptnon dapUoyng TPLwY EMUMESWY O CUVAPTNON £DOPUOYAC TPLWV ETLTESWV

alwtou (50,150,300ppm), oto otapvaykabt  alwtou (50,150,300ppm), otn yaAatciba
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Zuykévtpwon Fe (mg/kgr) Suykévtpwon Fe (mg/kgr)
otnv ASpaiisa :

6 " oto Netewvapaxt

120 80
i 70 1
. 60
80 b b 50
60 = —— 40
40 %
20
20 10
0 T T — 0
50ppm N 150ppm N  300ppm N 50ppmN 150ppmN 300ppmN

Awaypappa 9.3.: Zuykévtpwon odripou (Fe)  Aldypappa 9.4.: Zuykévtpwon odrpou (Fe)

o ouvaptnon edpappoyns TpLwV EMUTESW

alwtou (50,150,300ppm), otnv adpaiida

V  og cuvaptnon ebapUoYAC TPLWV EMUTESWV

alwtou (50,150,300ppm, OTO TETEVOPAKL

Ot oLyKevIPWOoEIC Yeudapylpou (Zn) pe Pdon 1o Kpitplo Duncan oe eminedo 5%

TOPOVGIAZoUVV pia avEnuévn PEan T oTa UTA oL avantuxBnkav ot 150ppm adwTou PE Povn

e€aipean 1o oTopvaykaBl Tou dev MAPOLCIALEl OTATIOTIKA ONUAVTIKEC dla@opeg (Aldypaupa 9.5,

9.6, 9.7 ka1 9.8).
Tuykévipwon Zn (mg/kgr) Tuykévipwon Zn (mg/kgr)
010 ITapvayKaoL otn MrAatoida

200 120
180 5
160 100
140 1 - ab
120
100 60 b

80

60 40

40

26 20

0 ! 0 T ]
50ppmN  150ppm N  300ppm N 50ppmN  150ppm N  300ppm N
Adypappa 9.5.: JUYKEVTPWON Adypappa 9.6.: Zuykévtpwon

Pevdapylpou (Zn) oe ouvaptnon
edapuoyng TPWV esrumédwv  alwrtou

(50,150,300ppm), oto CTOUVAYKAOL

Pevbdapylpou (Zn) o©e ocuvaptnon
epappoyng TPWV emuédwv  alwtou

(50,150,300ppm), otn yalatoida
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Tuykévipwon Zn(mg/kgr) Tuykévipwon Zn (mg/gr)
otnv AdpaAiba OTO TMETEWVAPAKL

120 140 - a

100 d 120 -

20 ab 100 |

60 . S .

40

20

0 T T ;
50ppm N 150ppm N 300ppm N 50ppmN 150ppmN 300ppm N

Awdypoppa 9.7.: JUYKEVTPWON Awdypoppa 9.8.: JUYKEVTPWON
Peuvdapylpou (zn)  oe  ouvaptnon Pevdapylpou (Zn) oe  ouvaptnon

edpappoyng TPWV  erumedbwv  alwrtou

(50,150,300ppm), otnv adpaAida

edpappoyng TPWV emumédwv  alwTou

(50,150,300ppm), OTO METEWVAPAKL

To oTapvaykddl Kal TO TETEWVOPAKI TOPOUCIOCOV OTOTIOTIKA CNUOVTIKEC dI0QOPEC 0N

OULYKEVTPWON TOUL pOyyoviou, PE TN XOMNAR ouykevipwon alwtou (50ppm) va bivel 1n

MEYAALTEPN WEDTN amodoan EvavTl Twv LTIOACITWY (Aldypappa 9.9 kat 9.12). H yaAatoida Kai n

adpoAida 6ev EPPAVICOV OTOTIOTIKA GNUOVTIKEC S10QOPES (Atdypaupa 9.10 kat 9.11).

Iuykévipwon Mn (mg/kgr) Juykévtpwon Mn (mg/kgr)
5 OTO Itapvoykadt otn lNAartoida

70 180

60 I b 160 T |
50 | b 140
120
40 - - L ' Li— |00
30 | 80
- 60
40
10 20

0 T T 1 0 T 1
50ppmN  150ppm N  300ppm N 50ppm N 150ppm N  300ppm N

Awdypappo 9.9.: JuyKEVTpwon payyoviou
(Mn) og ouvdptnon ebappoyng TPLWV
grunédwv alwtouv (50,150,300ppm), oto

_ otapvaykadt

R Lt S T I R T —pr T e e s

Awdypappa 9.10.: Juykévtpwaon payyoviou
(Mn) og ouvdptnon ebappoyng TPLWV
grunédwv afwtov (50,150,300ppm), otn

yaAotoida
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Tuykévipwon Mn (mg/kgr)
otnv Adpaiida

205
200
195 i
185 -
180 -
175 -
170 -
165 -
160 -

300ppm N

T

50ppm N 150ppm N

Awdypoppa 9.11.: Suykévtpwon payyaviou
(Mn) og ouvdptnon edapuoyng TPLWV
emuédwv alwtou (50,150,300ppm), otnv
adpalida

|

Zuykévtpwon Mn (mg/kgr)

ato Metewapakt
300 pa

250 - T
200 i L'
150 -
100 -
50 -

50ppmN 150ppmN 300ppmN

Awdypoppa 9.12.: SuyKEVTpWON Hayyaviou
(Mn) o ouvaptnon edapuoynsg TPLWV
emunédwv  alwtou (50,150,300ppm), otTo

TETEVOPAKL

Ol OUYKeVTPWOELG voTpiov ota e€gtaldueva €idn, pe Bdon To Kpitplo Duncan o€ eminedo

onUaVTIKOTNTAC 5%, Sl0PopPWBNKaAY PE CNUAVTIKI) OTATIOTIKY 610Qopd PYOVO OTO CTOMVOYKAOI

Kal 0T yoAotoida, pe T MIKPR KOl TN HPEYOAN GUYKEVIPWON alwTou va KOTOAOPBAvEL TN

MEYOAUTEPN MECN TIPN KOl yia Ta dV0 €idn (Alaypapuata 9.13 kat 9.14). Ztnv adpaAida Kal aTo

TETEIVAPAKI, O€ €MIMEdO 5%, N PEGN OUYKEVTPWON VOTPiou dgv MAPOLCiadE Kapio onuUavTIKA

OTOTIOTIKA Slo@opd (Atdypappa 9.15 kat 9.16).
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Juykeévrpwon Na (mg/kgr)

400 OTO ITaUVayKaoL

Juykévrpwon Na (mg/kgr)
otn NAatoida

350 2
300

T

200
150
100

50

w

o

50ppm N 150ppm N

300ppm N

50ppm N 150ppm N

300ppm N

Awdypappa 9.13.: Zuykévipwon voatpiou
(Na) oe ouvaptnon edappoyng TPLWV
erunédwv alwtou (50,150,300ppm), oto

Awdypappa 9.14.: Suykévipwon voatpiou
(Na) oe ouvaptnon edappoyng TPLWV
erunédwv alwtou (50,150,300ppm), otn

OTaUVOYKAOL yaAotoida
suykévtpwon Na (mg/gr) Suykévtpwon Na (mg/kgr)
otnv ASpahida oto NetewapdkL

300 - -
250 - b St -
200 e
150 -
100

50 + .l I -

0 50ppmN 150ppmN 300ppm N

50ppmN 150ppm N 300ppmN

Awdypappa 9.15.: Juykévtpwon vatplou
(Na) oe ouvaptnon edappoyng TPLWY
erunédwv alwtou (50,150,300ppm), otnv
adpahida

Awaypappa 9.16.: Iuykévipwaon vatplou
(Na) o ouvdaptnon edappoyng TPLWV
emuédwv  alwtou (50,150,300ppm), oto

TETEVAPAKL
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2YMIMEPAZMATA- 2YZHTHZH

21N TopolLoa TEIPAUOTIKA €pyacia PEAETNONKE n emidpacn TPIWV EMMEdWV alWTOU OTNV
QVATTUEN, TAPAYWYr KOl HPETOCUAAEKTIKN) OUMTEPIPOPA TECOAPWY AXXAVEVOUEVWY EIOWV,
KOAAIEPYOUUEVWY 0€ cUOTNUa emimAevonc. H xopriynon alwtou av&nae Tov opiBuo Twv QUAAWY
Kal TN OIAPETPO TWV QUTWVY. AUTHA N TAPATHPNON CUMQWVEL pe Toug Tei et al. (2000), cOPPWVA
ME TOLC oOToiovg To emimedo TNC alwTtolXou Aimovong €xel TN MPEYOAUTEPN E€midpacn otnv

QVATTLEN KOl aTNV anddoon Twv PUTWVY, TIEPICCOTEPO ATO OTOIOONTIOTE AANO BPEMTIKO OTOIXEIO.

210 oTapvaykadi, n xopriynon pe 150ppm N €dwae 0x1 HOVO TN PEYOADTEPN JIAUETPO POLETOG
OAG Kal TEPIOOOTEPO QUAAQ, O€ avtifean pe TNV adpoAida mou evw n Péon JIAPETPOC TNG
polétag mapouatdotnke ota 150ppm N, 0 PEooC apiBuog @UAAwWY HTav 0T MIKPOTEPN EMEUPAON
alwtou (50ppm). ZXETIKA PE TNV YOAOTOid0 0 TEAIKOC PEGOC OPIBUOC QUAAWY ATOV PEYAADTEPOC
yla tnv enéuBaon pe 150ppm alwtou evw dev cLUVOdEVTNKE UE avtioTolxn ad&nan Tng dIOPETPOU
NG polétac.

2€ TopOpoln epyaaio Omou peEAeTRBNKE n emidpaon ¢ alwtovxou Aimavon¢ (NO0:0mg,
N150:150 mg, N300:300mg,N450:450mg avd kg €dd@ouc) oTnv mapaywyr Tou oTaPvVayKadiol
KOl TN GUYKEVTPWAN avOpyavwy BPETTIKWY OTOIXEiwvV aTa @UAA TOU, 0 OPIBUOC TwV PUAAWY, N
JIAPETPOC TNG PolETac, N ENpd ouaia Twv EOUAAWY, TO VWO BApog Kal n Enpd ouaia ¢ pidag dev
EMNPEACTNKAY OMO TNV alwtolXo Aimavaon, AN T0 VWO BApog Twv GUAAWY ATOV PEYAADTEPO
oTig petaxeipioelg N150 kat N450. (AAeEOMOLAOG K.4.,2011). EV® 0g PETAXEIPIOEIC PE TTPOCBNKN
N uynAotepn amo 200mg avda kg €00@oug 0€ PUTA UAPOLAIOD, TTOPATNPENBNKE GNUAVTIKA PEIWaN
NG avdamtuéng Kot anddoaong Twv Qutwv.(Metpidne K.a.,2011). Emiong, yia to papoLAL ol Burns et
al. (1997) ava@épouv mw¢ n avéavopevn mpoadnkn alwtou evBAPPUVE TNV BAACTIKI OVATTULEN.
Emione, avagépouy mwe 0 apIBuog Twv QUAAWY TwV EUTWV OVEAVEL PE TNV QUENON TOU EMIMESOL

ToU alWToUL OTO £00POC.

H ZoAwvikiotn (2013) oxeTik@ pe v av&non tou epapuolouevou alwtou (300mg/L) oe 6
TIOIKIAIEC AvnBou OI0TIOTWOE TN HEIWaN Tou LYPOUE TWV PUTWV OE OAEC TIC TIOIKIAIEC. TO PECO

VWTO BApoC ovd KEQPAA MOPOUAIOD KOTA TV OUYKOUIdN au&€nBnke PETA OmO TNV €QAPUOYN
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alwTou Kol yio TIC 6U0 KOAAIEPYNTIKEC TIEPLOOOLE (XEIMWVAE, @OIVOTIWPO). To vwmod Bdpog RTav
ONUOVTIKA UPNAOTEPO OE OUYKEVTIPWOEIC 260mgNL-1 KaTtd TOV XEIMWvA, OE OXEON WE TN
@BIVOTIWPIV) KAAAIEPYELD, OPWC OEV LTIHPXE HEYAAN O10QOPAE OTIC BLO ETMOXEC OTNV XOUNAOGTEPN
ouykévtpwaon alwtou. (Konstantopoulou, 2010). 10 pamavi KOTA TNV AVOIEIATIKN KAAAEPYNTIKA
mepiodo mou n rtnon apdevonc NTav vPnAoTepn, N epappoyr twv 450 ppm N (avaioyn pe 217
kg N Ha %) 3ev mpoBnoe v avamTuén Tou QUAAGOUOTOC, TIEPA AMO AUTAY TOU EMITEVXBNKE 0T
300 ppm N (145 kg N Ha %) (Akoumianakis et al.,2011)

AMOYEC OTIC BPEMTIKN) 0&ia TOL PAPOULAIOL CLMPAIVOLY TGO KOTA TNV SIGPKELD TNE OVATTUENC
Twv eutwv (Drews et al., 1997), 600 kol Katd Tnv omobrikeuony toug. Mo mopddelyua, av
amobnKeOOOUPE PAPOUAL 0€ LPNAEC BEPUOKPATIEG, VITPIKA UTIOPEL va PETATPOTIOVV GE VITPWON.
AVTIBETWC, OF BEPUOKPATTEC KATW Twv 5°C 01 GUYKEVTPWOEIS OE VITPIKA Kol VITP®AN €ite dev
ennpeadovtal €ite Ta VITPIKG PTOPEi akOun Katl va avgndouv (Poulsen et al., 1995).2€ YeAETN mov
mponynBnke amo tou¢ Konstantopoulou et al. (2010) oxeTikd pe tnv emidpacn ¢ alwtolxou
ANTOVONC oTNV TOIGTNTA Tou HapoLAIol, N ad&non ¢ ouykévipwonc N omd 20 og 260 mgNL™
001ynoE a€ ONUOVTIKY aUENCT TNG CUYKEVIPWANC VITPIKWVY OTO POPOUAL. Z€ TIOCOOTA EQOPHOYNC
140-260 mgNL™ €34¢ouc, N CUYKEVTPWON VITPIK@Y HTOV UPNAGTEPN 0T €EWTEPIKG QUAAA.
QoT600, 0 pIKPOTEPN Xoprynon N (20 mgNL™ ) o1 GUYKEVTPWOEIS VITPIK®Y ATAV LPNAGTEPES
OTO E0WTEPIKG VEATEPD QUAND, v og MoadTnTa 80 MgNL™ N GUYKEVTPWON VITPIKGY 16VTGV
TO00 OTa €EWTEPIKA OO0 KOl OTO €0WTEPIKA QUAAD dgv ATOV OTOTIOTIKA OnuaVTIKI). AUTEC Ol
dl0@QOPEC OTNV KOTOVOMUI TWV VITPIKWY 0Ta QUAAD TTAPATNPARBNKOV OP@OTEPEC Kat yia TI¢ d00
TEPIOOOUE KOAAIEPYEIQC. EmimpooBeta mopatnprfnke OTI OTO HIKPO QVOIXTO HOPOUAL TOU
TIOPAYETOL OE PIKPEC CUYKEVTPWOELG 0{WTOU, TO ECWTEPIKA Kal T EEWTEPIKA QUAAN Eival TIBavVOV
VO QWTOOLVBETOUY [E TAPOUOIO TPOTIO, €VW OTO KEQAAIO TIOU TOPAYOVTIOL O LYNAOGTEPEC
noootnNtel N, 1o €§WTEPIKA QUANO €ival TEPIOOOTEPO PWTOOLVOETIKA evepyd amd OTl Ta
eowteplkd (Marsic and Osvald, 2002; Abu-Rayyan et al., 2004; Boroujerdnia et al.,
2007).daivetal, EMOPEVWC, OTI N CUCOWPELON VITPIKWV OANTWV KATW OmO TNV av&non Twv
nocoatwv N, cupBaivel TEPIOCOTEPO OTA GUAAN TIOU €ival EVEPYA PWTOCLVOETIKA. 2€ TEIpapa PE
pIZ®3N Kot QUANGSN poitvtavo, n ad&non Tou alomtou oe 300 kat 450 mg kg L ™ dev mpokdeoe
MEPAITEPW aVENON OTNV AnMAd0CT TWV EUTWV, AAAG OVTIBETA N MEPIEKTIKOTNTA OE VITPIKA 16VTa
0TOUC 10TOUC au&nbnke. Me yvopova TV avepwivn Lyeio Kol TNV mTPOcANWN VITPIKWY and To

QUAAWAN AOXOVIKO OAAG KOl TNV TEPIBAAAOVTIKA pUTAVOT e LTEPPBOAIKEC alwToLXEC AITTAVOEIC,
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ouuTEPIVETOL OTI TO BEATIOTO EMIMEDO TNC EQAPHOYAE VITPIKAG OUPWVIOG KATW amd TIC CLUVONKEC
¢ peooyetaknic Zovng Ba mpémet va eivat 150 mg kg L ™ . (Petropoulos et al. , 2008). Ot Siomos
et al., (2002) ava@Epouy OTI Ol CLYKEVTPWOEIC VITPIKWY 10VIWV PECH 0E OAOKANPO TO POPOLAL
0 AMOMOVWHEVOUC 10TOUC PUANOL O€ TOG0OTA £@appoyn N péxpt 200 mgNL™ Atav xapnAdTepeg
amd TO OVATATA QAMOOEKTA EMIMEda yla KOTOvAAwon omoé Tov AvBpwmo. lMapduola Kol o€
TEIPOPOTIKA GOKIUN TOUL Tpayuatonolnonke oto MA pe 600 TOIKIAIEC POpPOUAIOL g OV0
KOAAIEPYNTIKEG TEPIOOOLC (XEIMWVA, GVOIEN), SIOMIOTWONKE OTI OKOUO Kal PE TNV ouénuévn
xopriynon N(450 ppm), n OULCOWPELON VITPIKWV OTO QUAAG KOTW Omo TIC OUVONKEC TN¢
OUYKEKPIYEVNG QOKIUAG Kal yia TI 000 KOAAIEPYNTIKEG TEPIOSOLE, NTAV CNUOVTIKA PIKPOTEPN
(957 ppm NOs-N) o€ oxéan pe TI¢ Méyiotec Tipéc Avoxnig mou opiletl n E.E.(2000-4500ppm v.B).
(Ztepyiou k.4, 2004)

2€ OxEOn PE TOUC PETOOUAAEKTIKOUC XEIPIOPOUCE TIOU €QOPUOCUUE KOl OUYKEKPIPEVO PE TN
OLVTIPNON TOU VWOV TPOIOVTOC O€ AEPOCTEYEIC COKOVUAEC KOl KETEJAKIO HE OIOTEPATO TTANCTIKO
KAALYNC oToug 5°C , peydAn anwAeia Bdpoug (v.p) mapouaiace n cuvtpnon o€ KEGEAAKIA YO
ONa Ta €idn, avegaptnTw¢ emmedov eneufaong alwtov. Evw, avtiBeta, n ouvipnon o€
OEPOOTEYEIC TOKOVAEC €ixav 010 gUVOAO Twv emeppdocwv (50,150,300ppm N) v XaunAotepn
anwAela Bdpouc. Ot auykevipwaelg O, Kat CO, Tou PETPrONKav Katd To TEAOC TNE GUVTHPNCNC
oTO TE0OEP LTIO €&ETaON €idn, €0€1E0V TAPOUOIEC TIMEC OTO TAACTIKA KETEDAKIA, AVEENPTITLC
€QAPUOLOPEVOL ETIMEDOL OWTOU, EVW OTIC OEPOOTEYEIC OAKOUAEC N GUYKEVTIPWAN 0&UYOVou
BpéBnke xounAGTEPN KOl 1 OLYKEVTPWON CO, EUEAVWC HPEYOAUTEPN, XWPIC OTATIOTIKA
ONUOVTIKEC OlOPOPEC METOED Twv E10WV. ZOUQWVA UE TOV ZQOKIWTAKN (1995), av to mpoidv
TonoBetnOel og oteyavo Soxeio ypriyopa e€avrAeital to O,, cucowpevetal urtepBoAikdo CO, Kat
dnuioupyouvtal avaepoBLeg ouvONKeg pe apaywyn aBUALKAC aAKOOANG Kal akeTaASedNG e
KOTOOTPODIKEC CUVETELEG Yl TO TPOIOV. AmO TNV GAAn, petafoAikny dpaoctnplotnta eival
Suvatov va mopAyeTaL Kal va cUCoWPEVETAL AlBUAEVLIO | AAAEG TTNTIKEG OUOIEG OTOV KAELOTO
Xwpo. Emiong, oe KAELOTO XwWPO QUEAVETAL KAl N OXETKN uypacia, AOyw Slamvong i Kot
napaywyng HetafoAwkol 0datog. Ev avtlBEcel, av n OUOKEUOOLA YIVEL WE NUUTEPATEC
MEUPBPAVEG TIOU ETUTPETIOUV UEPLKA SLAXUON TWV AEPiwY, KLEPOG amO TO KaTavoAlokopevo O,
OVOTTANPWVETAL PE ELCOYWYN OO TOoV TEPLBAAAOVTO XWPO, EVW HEPOC OO To Tapayopevo CO,

amnoBAaMetat tpog tov eAeVBepo xwpo.(ZPAKIWTAKNC, 1995)
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Meipapa TOL TPAYUATOTOINONKE OTO POPOUAL £O0€1EE OTI OI TOPAYOVTEC TIOU EMNPEALOLY, KaTd
NV JIAPKEIN TNC AMOBrKELONC, TNV TOIOTNTA TOU MOPOULAIOL Eival 0 TOTOC 1) N TOIKIAIG TOu
HopovAlov (Lopez-Galvez et al., 1996), n 6epuokpacia (Bolin et al., 1977),10 aiBuAévio (Ritenour
and Saltveit, 2008) n oxetikn vypacia (RH) kai n abvBeon tou nepiBdAlovtog anobrikevonc. H
d1dpkela {wn¢ KOTA TNV OmobnKeLan Kal N molotnTa umopei va BeATIwOoOvV av TEPIBAAOLUE TO
MOPOUAL pE peuPpdvn moAvaiBuAeviov  (Martinez and Artis, 1999) 1 pe v €Qapuoyn
Tpomonoinuévng atuoceaipac (Escalona et al., 2006; Lopez-Galvez et al., 1996). Qotdoo, n
OLYKEVTPWON CO, eVvIOC TOU AMOBNKELTIKOU TEPIBAAAOVTOC 0€ T0C0OTO LWNAGTEPO Tou 2-3%
UTIOPEL va TPOKOAETEL , avaAoya Tnv Bepuokpacia Kal Ty TOIKIAia, apadpwon 0T TPOIdV
(Brecht et al., 1973).

Me T peiwon TOU ATHOO@AIPIKOU 0&UYOVOL, TOPATNPEEITOl MPEIWON TwV HETAROAIKWVY
dPOCTNPIOTATWY TWV KUTTAPWVY KOI KUPIWE TNE OVATVONC, TIOL €X0UV OANOTE WPEAIUEC KOl GAAOTE
BAoPepéC €mIdPACEIC OTNV HPETOOUANEKTIK) (W TOU TPOIOVTOC. AEI00NUEINTEC, OUWC,
METOPROAIKEC aAAayEC ouuPBaivouv povo OTOV TO OTUOCQAIPIKO 0&LYOVo eATTwOEl cugdbntd
(<10%). (Z@okiwTtakng E, 2004). 'O idlo¢ mpoteivel yio TN diatpnon ¢ moIdTNTOG TWV
AOXQVIK®V, TN XPrjon CLUOKELOCIWVY, TIOL dNUIOVPYOLV PUGIKO EPAYUO OTNV EAELBEPN AVTOAAOYY
TWV 0gpiwv Kal meplopidovv TNV anmWAEID vypaciog (ZEoKIWTOKNG, 1995). ZTnv €mAoyr TwWv
TMAOOTIK®WV OUOKevoaiag, Ba mpémel va AauBavetar umoPn n oAAayr] Tng OTUOCQOIPAC OTO
EOWTEPIKO TNG OULOKELOOIOG, N OMOoIO AVOAOYO ME TO XOPOKTNPIOTIKA Tn¢, emnpedlel tn
ouykEvTpwan CO, kot O,. lMa mpotévta mou Olomvéouy Eviova (TLY. oTapdyyld, pavitdpla,
uTdEALD, QUAAWON K.A.TT) €ival avaykn va XpnoihonolovvTal LAIKA PE PEYOAN mepototnta. H
dlamepatdTNTa Tou QAU o€ CO, Ba mpémel va eival 2-3 QOpEC HeyaAltepn amd OTL N
dlanepatdtnta o€ Oy, O EAeyX0C TNC IATEPOTOTNTAC VIO KABE TIPOIOV TIPEMEL VO YivETal KATW Mo

TIC TPAYMOTIKEC auvOrKeg dlakivnonc tou. (Mario Scietor,2010).

>€ Meipapa mov TPAYUATOTOINBNKE 0TO HOPOUVAL yia TNV enidpacn Tn¢ alwtolxou Aimavong o€
d1APoPEC GLUVONKEG amoBrnKeLanc, dIAMIOTWONKE OTI N CUYKEVTPWON VITPIKWY OTA E0WTEPIKA Kal
10 €EWTEPIKA QUMM deV GANOEE ONUAVTIKE KOTA TNV amoBrkevon yia 10 pépeg otoug 5°C kat
otouc 10°C | pe e€aipeon Ta E0WTEPIKA QPUAAG TOU POAPOUVAIOD TIOL AVOMTOXTNKE o€ 200 mgNL™
0TNV OT0I0 N GUYKEVTPWON VITPIKWV PEIWBNKE Kal OTIC U0 BEPUOKPaTie aveEdptnta omo v

enoxr. EmmAéov n omwAela Bapoug nrav PeYOADTEPN OE HOPOVAIO TIOU KOAAIEQYNONKAV TO
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@OvVOMWPO am’ OTI TNV Avolén. Q¢ ek To0TOU, OE OXECN ME TNV MOIOTNTA TWV TPOPIMWY Eival
TPOQOVEC OTI 1N TEPIEKTIKOTNTO O VITPIKA 10VIO OTO POPOLAL TOMou Cos Katd TNV CLYKOMION
dlatnprBnKe Kol EMEITO AMO TIC AMOBNKEVOEIC XWPIC onuavTikr peiwan ae vitpwdn (Poulsen et
al., 1995). Mapopoiwc o Siomos (et al 2002b ) ava@EPel 0TI N CUYKEVTPWAN VITPIKWV 1OVTWV 0TO
KEQPOAWTO PapOULAL TOTIOU €OS j PWHAVA OAAG KOl GTO XOAOPOU QUAAWMATOCG ,0eV OAANALEL KOTA
v SidpKela T anoBrkevong oe 1°C emt 3-25 pépeC eV OTO OTIAVAKI N TIEPIEKTIKOTNTA TWV
@OMWY O€ VITPIKG 16vTa eV 0ANGZEL KOTE TNV SIBPKELD TNC omoBnKeVaelc og 5°C yia 7 AUEPES

OAAG PEIWVETaL TOXEWC 0€ LPNAOTEPEC Beppokpaaiec (Chung et al., 2004).

ZTIC PETPNOEIC TWV OAIKWV QOIVOAIKWY, OTIWC £XEL ON OXOMACOTEL Tapandvw, 0TO OTAPVOYKAOI
,OLUENUEVN OULYKEVTPWON TOPOUCINCE N HETOXEIPION UE TNV AEPOOTEYr) COKOUAA oTa 50ppm
alwToL EVW PEIWPEVN ATOV N PETOXEIPION PE TNV OEPOCTEY) COKOUAN 0Ta 150 ppm adwTtou OAANG
XwpI¢ va evtomidovtal OTOTIOTIKA ONUOVTIKEC d1aQopEC. AVTIOETO aTn YaAaTaida, n enéupacn g
XaUNANC ouykeévTpwaong alwtou (50ppm) €0€1€e TIC PEYOADTEPEC TIMEC OAKWV QUIVOAIKWV. XTNV
adpaAida LUTNPXE OTOTIOTIKA GNUAVTIKI) O10QOPA OTIC JETOOUAAEKTIKEG UETOXEIPIOEIC O€ EMiMEdD
1%, e TO POPTUPO VO TIOPOUCIALEL CNUOVTIKA WEYAAUTEPN CUYKEVIPWAON OAIKWYV QOIVOAIKWV.
TENOC TO TIETEIVOPOKI dEV €O€IEE OTATIOTIKA ONUAVTIKEC O1OQOPEC. ALENON TWV EMIMESWV TWV
QOIVOAIKWV EVWOEWV OTOUC 1I0TOUC TWV QUTWV PTIOPEL VO TIPOKOAETEL KOl N EAAEIYN N TiEPioTELn
€vOC BpemTIKoU atolxeiov. 'ETal, n EAePn alwtou 0dnyei ouvnBwg otn c0vBean PETABOAITWY TTOU
TIEPIEXOLV ATIOKAEIOTIKA AVBPOKO GTO POPIO TOUC (QPAIVOAIKEC 0VLTIEC) €1¢ PAPOC PETAPBOAITWV TIOU
TEPIEXOLV ALWTO (OTWC AAKAAOEISN). Z€ TEPIMTWAT ENAPKEING alWTOU 1 AVETIAPKELONG OIOBETIUOU
avbpaka (m.X. o€ oLVBNKeC OKIAC) N Tepioaela alwTouv 0dnyei Tpog TV KatevBuvan clvBeanc
JEVTEPOYEVWV UETAROAITWY, Ol omoiol TEPLEXOLV AlwTo 0To poplo Toug (Gerhenszon,1984). O
Oboh (2005) ava@épel peiwon NG OULUYKEVIPWONG TWV (QOIVOAIKWY CUCTOTIKWV Katd Tnv

amoBRKeLON O€ TPACIVA PUAAWON AQXOVIKA

Mopouoleq TIPEC Tapouciacov T UMO €€ETaOn €idn OTOV TPOGOIOPICUO TNG OAIKAG
XAWPOPUAANG, XAWPOQUAANC O, XAWPOPUAANC B Kol KOPOTEVOEIdWV. MEYIOTEC TIMEC YiO TO
OTOPVOYKABL TopaTNERBNKaY 0T PETACUAAEKTIKI UETAXEIPION ME TO TTAOCTIKO KEGEOOKI KO YIa
T0 50ppm. T0 TN YyOAOTOida O GUYKEVIPWOEIG ATOV QLENUEVEG OTNV eMEPPBaon pe ta 150ppm N
0 OUVOPTNON ME TNV OULVTNPNCN OTO TAOCTIKO Keoeddkl. H adpoAida eixe mapduola

OULUTIEPIPOPA PE TN YOAOTOIdO Kal ylo TO TECCEPA TOIOTIKA XOPOKTINPIOTIKA €V TEAOC TO
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TETEIVOPAKI OEV TTOPOLCIOCE OTOTIOTIKA ONUOVTIKEG OlOPOPEC TEPA TWV KAPOTEVOEIdWVY TIOU HE
Bdon 10 KpiAplo Duncan oe eminedo 5%, €UEAVIOE OTOTIOTIKA ONUOVTIKY d10¢Qopa OTNn

METOXEIPION E TO KEGEOAKI EVOVTI TNC GUVTHPNONC O€ AEPOTTEY GAKOVAAC PE HEYOADTEPEC TIUEC.

H omnoBrikeuon emnpeddel v TEPIEKTIKOTNTA TNG XAWPOQUAANC Kal 0dnyei o€ omwAEl
xpwuoatog (Siciliano et al., 1975). Z0u@wva pe auTtolE, Ta UAND JAPOULAIOD TIOU ATOBNKEVTNKAV
0e @IAM ToAvaiBuAeviou yia 10 nuépec, atoug 4°C dl0TrPNCOV OTO TEAOC TN aMOBRKELONC TO
64% TNC OAIKNC XAWPOPUAANG TIOU UETPNONKE KATA TNV CUYKOUIAN. Z€ avaAoyo cupTmEpdopaTa
KatéAnéav kai ol Babik et al. (1996), ol omoiol mopatpnoav 0Tl o€ Aaxavakio Bpu&eAiwv, n

av&avopevn Aimavan pe alwto eMEPePE LPYNAGTEPN TIEPIEKTIKOTNTO GE XAWPOPUAAN.

To A{WTO GUPPETEXEL OTN dOUN) TNE XAWPOPUAANG KOl N XOpriynaor Tou oTa QUTA To eVBpPUVEL
WOTE VO TAPAYOUY PEYOADTEPEC TTOCOTNTEC OTO TN OUYKEKPIPEVN QWTOOULVOETIKY XPWOTIKN. H
d1a0e01pdTNTa TOL alWTOoL €ival 0 TIO CNUOVTIKOC TAPAYOVTaC TOL EMNPEACEl TO EMIMESD TWV
XAWPOPLAAWY. DUTA TIOL AVATITUCCOVTAl O GUVONRKEG EAAEIPNE adWTOU EPPOVI(OUY XaUNAGTEPN
OLYKEVTPWOT) TwV XAWPOPLAAWVY a, B. H BeTIkA axéan peta&d tou XopnyoUuevou al®Tou Kal Tng
avENoNC TWV XAWPOPUAAWVY EXEL avaPePOET yia Eva PEYOAO apIBPO QUTIKWY €10WV. Ot TOCOTNTECG
mou avixveLtnkav frav 50-200 mg/100 gr v.p. yia T XAwpo@UAAN a Kai 30-100 mg/100 gr v.pB.
yla ) XAwpPo@OAAN B Kal gival mapamAnoieq YE AUTEC TTOU ava@épouy ol Lisiewska et al. (2001).
H amoBrikeuon Twv uTWv ot Beppokpaaicg 0° kat 5°C dev eMEPeEPE PEINON TWV XAWPOPUAADV.
Qa1600 1 anodrkevan otoug 10°C Ti¢ Peiwoe anuavtikd. Ot Lisiewska et al. (1997) avagépouy
EMioNG Y10 TOV PAIVTOVOC TWE KOTA TN OI0PKELA TN¢ omobrikeuang LTNPEAV ATIWAEIEC OE OAIKN

XAWPOQUAAN.

H xAwpo@UAAN otadlokd o&eidwvetal o€ 10-hydroxychlorophyll a kai otn cuvéxela o€
chlorophyllide. Kabw¢ mnapatnpeital amodounon TnN¢ XAWPOPUAANG, MEOW OEEIOWTIKWV
avTIdpACcEWY, QVOUEVETaL OTI N PEiwan Tou 0&uydvou Kal N av&naon tou d1oéeidiov Tou GvBpaKa
NG OTUOOQAIPAC CULVTNPNONG TwWV TPACIVWV AAXOVIKWVY, 0E CUVOUACUO (0WC PE XAUNAEC
Bepuokpaaie, Ba €xel w¢ ouvemela TN peiwaon ¢ omwAelac xpwuoto¢ (Yamauchi & Watada,
1993).

Qot1O00 JIAQOPETIKA €ival N emidpacn TNC €AeyXOMEVNC OTMOO@AIPAC W TPOC TOV
QMOXPWHOTIONO TWV QUAAWV GTOUG dlaPOPOUC TOTOUC MOPOULAIOD, KOTAG TN OULVTNPNCN TOUC.
OETIKOTEPN aVTidpaCN 0€ TPOTOTOINKEVN aTtuoa@alpa cuvtpnong (1-3% O, kat 6 wg 5% CO,),
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€XEL TO PapoLAL TUTIOV iceberg, CUYKPITIKA PE TOUC GAAOLG TUTIOUG MapouAlol (Lopez-Galvez et
al., 1996a). E€aAAou To aiBuAévio @aivetal emiong va euBOveTal, TPOKAAWVTAC TN dIACTIACT TN
XAWPOPUAANG Kal TNV anwAela xpwpatog (Yamauchi & Watada, 1993; Z@okiwTtakng, 2004). Ot
Ishi kot Okubo (1984) oe PEAETN OTO OXOIVOTPOOO, KATEAnEav OTI PeE TNV QOEnon Tn¢
OLYKEVTPWONC Tou CO, 0TN CuoKeLaaoia PEIBNKAY Ta EMimeda avamvor¢ Kal dlotnprénkav oe
KOAUTEPQ ETITEdA N CLYKEVTPWON TNC XAWPOPUAANC, TwV KAPOTEVOEIdWY Kal Tn¢ Brrapivng C.
2T0V Ovnbo N CLOKELOCIO O€ TTANOTIKO KAEIOTO JOXEIO, TPOCTATEVE TA GUAAD MO TNV OMWAELQ
VEPOU, OAAG N avénon Tou CO, dev eMNPENCE TNV TOIOTNTO TOL TPOIOVTOG , dNA. TN CUYKEVTPWAN

XAWPOPUAANG Kal avTIOEEIdWTIKWV. (Toapoidr), 2011)

2€ Oxéan Ue TIC YETPNOEIC TV HokpoaTolxeiwv (Ca,Mg, K) mou Af@bnkav ota mAaiola tng
TOPOLOAC TEIPAUOTIKAG dOKIUNG, TO TEOOEPO UTO €€Etaon €idn Ogv mOpoLCiaoav OTATIOTIKA
ONUOVTIKEC dIOQOPEC OE OXEON ME TIC EQOPUOYEC alWTOU TIOU TIPOYHOTOTOBNKAY KAt TN
KOAAIEPYELD TOUG, TIEPA OTIO TO TETEIVOPOKI KOl TN YOAOTOidO TOU TAPOULCIOCOV OTOTIOTIKA
ONUOVTIKEC HEYOAVTEPEC CLUYKEVTPWOEIC aTa 50ppm N oo aoféaTio kat ata 150ppm N 010 KAAIO

QVTIOTOIXWC.

Ol ouykevtpwoell K ota UM HapouAlol Kupaivetal petagd 70-100mg g™ Enpéic ouaiog.
AvtifBeta o1 ouykevtpwaelg Ca Kat Mg ata QUANA gival OXETIKA XaunAEC (Katd péao opo 10 Kal
4mg g Enpn¢ ouaiag yia to Ca kat To Mg avtioTorxa) (Savvas et al., 2006).Z€ Tapopola HEAETN,
ol au&ovopeveg 600€IC TOU O{WTOUL TPOKAAEGOV TNV HEIWGN TWV CLYKEVTIPWOEWY KOAIOU, OTO
popoLAl (Dzida et al.,2012). Ot idl01 OVaQEPOLV E€MIONG TNV OPVNTIKA) CUOXETION TOU
TOPEXOPEVOL alWTOU, OTNV TEPIEKTIKOTNTO aoBe0Tiov Kal payvnoiou ota @UAND TWV QUTWV.
Kapioa enidpaon Tou adwtou dev TOpOTNPErONKE Kal € QUTA OTOPVOYKABI00 OTIC GUYKEVIPWOELG
KaAiov (AAe€dmouAoc K.4.,2011)

TENOC, OlOQOPETIKN) ATOV N emidpacn ¢ alwTobXou AImavong oTI CUYKEVIPWOEIC TwV
HIKpoaTolxeiwv mou e€etdatnkav (Fe, Zn, Mn, Na) ota Aaxavevoueva €idn. H yaAatoida Kat n
adpaAida mopouaiaoay OTOTIOTIKA PEYAAUTEPEC CUYKEVTPWOEIC G101POUL OTO EMinmedo Twv 50 ppm
alwTov. ZXETIKA WE TIC CLYKEVTPWOEIC PELdAPYLPOUL, N EQapuoyn Twv 150ppm alwtou £3€IEE va
ennpeadel BeTika 1N yoAatoida, v adpaAida aAAG Kol TO METEVOPAKI. H xaunAn o€ alwto
€QapUOYN, EMEOPOCE BETIKA OTIC CUYKEVTPWOEIC Mayyaviou, To oTapvaykKAdl Kal To TETEIVAPAKI.

SXETIKA pe To NATPI0, TO YIKPOTEPO OAAG KOl TO peyaAlTEPO eminedo alwtou (50 kot 300ppm
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avtioTolxa) mopouaiacay KaAUTERN EMPPON OTIC GUYKEVIPWOEIC VATPIOU 0TO OTAUVAYKABI Kal

01N yoAataoioda.

Agev TOpOTNPENONKE KOPio onuavTiKr d10Qopd atny EMidpacn SAQOPETIKWY EMMESWY O{WTOU
OTIC CUYKEVTPWOEIC TOL Zn, Fe, Mn, Cu o€ @UAAO papouAlov. (Dzida et al.,2012). Ztnv mopaywyn
TOU OTOPVOYKOBI100, N GUYKEVTPWAON TOU Payyaviou ATav PeyaAlTepn otn uetayeipion N450 oe
olykplon e TI¢ petoxelpioelc NO kot N150. Emiong d¢ dlomiotwbnke emidpacn NG alwtolxou
AMavong oTn OUYKEVTIPWON Tou YPeudapylpou Kal TOU OIOPOU OTa QUAAC CTAPVOYKaBIoU.
(AAe&omoLAOC K.01.,2011)
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