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Apewyiomopd pmlehod (Pisum sativum L.) ue nAiavbo (Helianthus annuus L.) xat apafocito
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Mo v amdéktnon Tov TitAov TG

Aaktopog tov 'eomovikdv Ememuov
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Aypotiko? Teptpaiiovtog tng ZyoAng

l'eomovikav Emotpuov tov

[Movemompiov Oecoaliog.
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IHEPIAHYH

Yrxovpoyavvn, E., 2013. Apewonopd pumlelod pe miiavbo kot apafocito wg
evepyelokég koAMépyetes: Enidopaon g Pedtimong tov 00PIKOV TOPAUETPOV GTNV
avénomn e mopAyOYIKOTNTOG Kot aeupopiog otnv Avatolkn) Kot AvTiky) @ecoalikn
neddda. Adaktopikn Awatpipy, Taveriotiuo Oeccariog, Boroc. xviii + 170 oe.,
18 ITiv., 29 Zynu., 274 BPA. mapomounéc, Abstract.

v moapovoa epyoacio depeuvnOnke n enidpaocT NG EIGAYMYNG KOAMEPYELNG
umiehod (Pisum sativum L.) oe apewyiomopd pe eapwvr KorAépyeto (umlé-
apofocttog kot pmiEl — niiovlog) otn Peltioon g douNg Kot YOVipdTTOG TOL
€04.POVC, KAl 6TV aENON TG TAPAYOYIKOTNTOS TOV E0PIVAOV KOAMEPYEIDV, GE Papv

APYIADOES £00.POG TNG AAPLoAG Kot AUUDOES £00.p0G TV TpiKaAwy.

H xodAiépyeto Tov yoyavOong peketinke oe 600 KAAMEPYNTIKO CLGTHLOTO: o)
MG  OLUUETEXOLCOG KOAMEPYEWONS O©E  EVIOTIKOMOMMUEVNG MOPPNS  GUOGTNUO
QUEWYIOTOPAG Yo T GLYKOMON KOpmov TPV TV 0pvi KOAMEPYELa, Kot B) ®g
YAopNg Aimavong pe eveoudtoon v mepiodo avBoeopiag tov pmleron, Tpv v
eapvn KahAiépyeto apapocttov (Zea mays L.) kot nAiavbov (Helianthus annuus L.)

0€ OYE0T LLE TO TAPUOOGLUKO KOOEGTMG TNG LOVOKAAMEPYELNG.

H adénon kot mopoymywdmto tov yoyoviovg HeAet)Onke oG mpog tnv
am6doon tov oe Propdlo mOTIKA (TEPLEKTIKOTNTO KOl aOd00T o AlMTO) Kot
TOGOTIKA KOTA TNV €n0YN TG evompudatmong (avbopopia) kat Katd TV OAOKANp®ON
tov Proroykod Tov KOKAoL. Emiong peiemmnkav n avénon kot avdmtuén tov
KaAlepyeuwv apafocitov kot mAiavBov ota 0o 04T, Kol MO GLYKEKPUEVA
peAetnOnNKe 10 VYOG QUTAOV, O OEIKTNG QPLUAMKNG EMPAVENG, 1N EOIKN QULAAIKN
EMPAVELD, Kal To YAopd kot Enpd Bapn tov Qutikdv opyavev (Bractdg, OAAL Kot
opyavo kaproopiag) kob’ OAn TN Sldpkeln TOL PLOAOYIKOD KUKAOL Kol KOTAG TN
cuykold tov KoAlepysidv. llpmtotumion g mapodoog €pesvvag amotelel m
JlEPELYINON TNG EICAYWYNG TNV OUEWYIGTOPA TNG KAAMEPYELNS PTILeAMOD OGOV 0pOpda
™V anddoon TG o€ AlwTo OTIC EMOUEVEG evePYOPOpPES KOAMEPYELES apafOCITOL Kot
NAlavOov, 6e SloPOoPETIKA €£0AQT, KOOMOC Kol N PeATtimon ¢ SOUNG Kot YOVILOTNTOG
TOV £00QOV AVTAV, 0ed0UEVOD OTL 1 O1eBvng kot Waitepa 1 eAANviKN BAtoypapio

elval avemopKng ava@opiKa e avTd TO GOGTNLA OUEWIGTOPAS.
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IMo Tovg oKomovg TG £pevvag, £YKOTASTAOINKAV TECOEPIC TEPALOTIKOL aypol
oT0o OO VIO PEAETN €0dPN X OV0 KaAMEpyeles, Ty, apapocsitov Kot niiavOov, v
nepiodo 2007-2009. E@appootnie melpapatikd oyE010 LTOSIUIPEUEVOV TEUAYIOV
(split-plot design) 4x3x3, 6mov ota KHPLOL TEUAYIO EPAPUOCTNKAY TEGCOEPQ EMIMEDA
almtohyov Aimavong kol ota Tpio. VEOTERAY avl eminedo alwtovyov Almovong
EQOPUOCTNKAY O1 TPELS SLOPOPETIKEG KOAAMEPYNTIKEG TPOKTIKES WG TPOS TO YuYavOEg
(cvpmeplapfovopuévng Kot TS LOVOKOAMEPYELNS TOV €0pVOD PLTOD MG UApPTLPA),

og tpelg emavornyelg (blocks).

Ta anoteréopata katéde&ay 011 1 Pacikn aroppdenon N, mov Kvpoaiveton rtepi
ta 75-85 kg/ha oto dvo €040, awédvel onuavtikd pe Ty gloaymyn tov pmileAon
oV auenytonopd katd 20-40 kg/ha (ot mepintwon g CLYKOUIONG KAPTOV), £0C
160-180 kg/ha (avénon 100%) oty zmepimtwon g YAopNG  Almaveong,
Katadekvoovtag eniong 6t tepi 1o 37,5% tov N mov mepiéyeton ot YAwpn Almavon
avoKTaTol Kot v avénon g enduevns (eapvic) kaAlépyelog, avédvoviog 1ot
BeopoTiKd Kol T YOVIHOTNTA TOL £04pOVS. ALTO e TN CEPA TOL onuaivel avénon
™m¢ anddoong mepi toug 1,6 t/ha oe omdpo miiavBov émg 5,0 t/ha oe omdpo
apafocitov (xwpic ™MV e@oprOY| MTAGUATOS) OTMC TPOKOTTEL OO TO YIVOUEVO TNG
npocpoenong N eni tov Adyo amddoong — amoppodenons mov Ppédnke va toovton mepi

70 20 kou 65, yia tov niiavBo kot Tov apafdctito, avticToryo.

Me ™ yAopn Aravon evoopatdvoviar tepi ta 400-500 kg/otp Enpdg ovoiog
umledov  (Brootoi, @OAA0 kot GvOn) koatd TV mepiodo ™ avBogopiag
eumlovtilovtag 10 £0agoc kotd 18-22 kg N/otp emoing. Extdg g Oeopatikng
avénong g Pacikng amoppoenong tov N oty TepinTOon NG OUEWICTOPAS LE
umléMm kol kvplog pe ™ yAopn Mmoavon, PeAtidveron Osopotikd Kol M
amodoTIKOTNTA NG AlTavong Ommg avTikatontpiletor e to KAAopo avdktmong N
nmov pmopel va eBdcel to 70%, yeyovdg mOL GULVERAYETOL OKOUO WEYOADTEPES

AmOOOGELS TV E0PIVOV KAAAIEPYELDV Y10 101EG EPOPLOYES Al®mTOVYOV AlTavoTC.

H ewoayoyn g kadhiépyelog pmieAtod onuotodotel onuavtikn PeAtioon g
JoUNG KOl TOV QUGIKOYNUWKAOV 1010THT®V ToL €0dpovc. [dwaitepo oe edagpn pe
acBevéotepn dour, TOGO 1M YAwPN Almovon OGO Kol M OUEWICTOPE ETLOPOVV
onNUavTIKA ot Pertioon g €00PKNG doUNG OT®MG TPOKVTTTEL amd TN UEIWON TOV
«delktn aotdbelag», kor kupimg katd TG Oepvéc mepiddove. To mocootd g

OpPYOVIKNG 0vcGiag, Tov opyavikov avBpaka, kot tov Opentikov otoreiov N, P, K
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ALEAVOVTOL CTULOVTIKA LLE TNV EI00YMYY TG KoAMEpYElog pmilelod ota cuuPatikd

oLOTNHOTA KOAMEPYELOG Ko KLPIMG 6TV TEPinT®on TG YAwp1g AMmaveng.

Etvol oiyovpo 611 o1 mapadociokéc evepyoPOpec LOVOKOAMEPYELEG Elval TAEOV
neptPorloviikd Kot owovopkd acvuPifactes. H apewyionopd pe yoyovon, xot
E0IKOTEPO. e KOAMEPYEl UmleA1on, oamoteAel TOAD ONUOVTIIKY TPOTOOT Yio
OELPOPIKN KOl OIKOVOUIKG PLOCIUN TOpay®yn OToUTNTIKOV KOAMEPYEIDV OT®MG O
apafoottog kot 0 nAiavBog ot Oeccario -kot v EALGOQ yevikoTepa- Ko TPETEL VoL
IeBel coPfapd vTOYN 610 GYESOCUO CLGTNUATOV YPNONG YNG OTO AUECO UEAAOV,

OT0 TAAIOLL TNG AEUPOPIKNG YEWPYIOG YOUUNADY EIGPODV.
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EYXAPIXTIEX

H mapovca datpipn ekmovidnke oto Epyaotnpro I'ewpylag koar E@appoouévng
dvororoyiag Pvtadv. Katd v e€aetn gpeuvnTikny pov dadpopur moAlol rav avtol
OV GTAON KAV TOADTILOL APMYOL HOV.

O KaOnynmg pov Nikog AavoAidtoc pe tov omoio ocvvepyalOpovv Ko
ouvepyalopot emayyeipotikd amd 1o 1998 péypt onuepo otov 1010 gpyactnplokd
Y®PO, He TNV 1010TNTA TOV AtevBuvT ToL gpyactnpiov, Hov TPOHGPEPE TNV gvKapia,
™V WEpO Kol TN YVOON Oomd TNV TOAVETH| TMPMOTOTOPLOKY EPELVNTIKY TOV
dpactnprotra oe Béuata yewpyiog, avarapfdavovtag tnv enipreyn g epyaciag. Me
VTOHOVY| KOl ETYLOVI] GUVESPALLE GTNV OAOKANP®ON TNG KPATMOVTOS TAVTOTE YNAN TOV
TN TOV EMGTNUOVIKOV ATOLTICEWV TOV ETEPALE 1) OIEKTEPAIOOT TNG.

Oa NMbeho emiong va evyapotom T [evikn Xvvédevon tov Tunpotog
I'eomoviag ®vtikng [Hoapaywyng kot Aypotikod IlepipdAloviog mov evékpive tnv
ekndévnon g SttpiPng.

Evyapiotieg opeirm otov Kabnynt x. [Havayiovt EvBouiddn kat tov Epguovnm
tov EOQ.LAT.E. x. Anuitpn Anpoyidvvn yuo tTnv TOAOTIUN GLVOPOUN, TO EVOLAPEPOV,
™V vrootnPiEn, ™V kabodnynon Kai TG LVwodei&elg Toug kaBoOAN TN OdpKEN
ekToVNoNG NG dTPIPNG.

Eni m\iéov, evyapiotd ta péAn g Eéetaotikng Emrponnc, v Kadnyntpo, ka
AvBovla Anunpxov, tov Kabnynm k. Anuntpn [ovoto, tov Av. Kabnynm x.
Anuintpn MmddAn, kot tov Av. Kadnynm k. [Hoavayivm Anuntpokdémovio yio tnv
VITOGTNPLEN, TIC VITOJEIEELS Kat TO XpOVO oL diébesav yia T S10pHwoN TG TapPOVCag
dtppne.

®a M0l emiong va ekEPAo® TIG EVYAPLOTIES oV GtV opdda Tov Epyactnpiov
I'ewpyiag kor Epapuocpévng duvcioroyiog Guvtdv: tov Ap Anunitpn Mraptlidin kot
TOVG VIOYNPLoVS d1ddKkTopeg K. Kuprdko T'avvovdn kan Inndivto I'kivioiondn ya
ovumoapdotact kal cvvepyacio tovg. To uéhog EEAIIT I ko ayamnt) ¢iln, Miva
[Movdéyov, yio ) cvumapdotacn Kot VTooTNPEN KaBOAN TN SLAPKELD TOV TEPAUATOV
Lov.

TéAog €uYOPIOT® TNV OKOYEVELD LoV, TO 6VLVYO Hov Kol Tig 0VO LoV KOPES Yo
™ ovumopdotoon, kKotovomon, nowkn ompién kot mpaktik cvuforn (evepyod
GUUUETOYN TOVG) TOVG GTO, TELPAUATA TIG TPELG KOAOKOIPIVEG TEPLOSOVG.

Boélog, lavovdprog 2013

EAmwvikn Zxoveoyibvyn
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KATAAOI'OZ ITINAKQN

[Tivaxag 2.1

[Tivaxag 2.2

[Tivaxag 2.3

[Tivaxag 2.4

[Tivakag 2.5

[Tivaxag 3.2.1

[Tivaxag 3.2.2

[Tivaxoag 3.2.3

[Tivaxag 3.3.1

[Tivaxag 3.3.2

Dduokég Ko yNUIKEG 1WO0TNTEG TOV LTO UEAETN €00PMOV GTOVG
TEPOALOTIKOVG Oy POVG.

Hpepounvieg omopdc, ovipopotog, Amdvoemv, avliong kot
CLYKOUONG Y. Tov apafoctto kot tov NAMavBo otig dvo vrd
LEAETT TEPLOYEGS.

Huepounvieg ko mocodtnteg dpdsvong (Mm) yio tov nAiavbo kot
ToVv apafocito oTig dVo VIO peAéTn epoyEs, To 2008 ko 2009.

Huepounvieg derypatoAnyioc niiavbov (J.D.=lovhavég nuépec,
G.D.D= Bofpo-nuépeg — °C-d, D.AE (HM®)=nuépec petd 1o
QUTPMLO) Y10 TIG OVO TEPLOYES LEAETTG.

Huepounvieg  derypotodnyioc  apapocitov  (J.D.=lovAiavég
nuépeg, G.D.D (°C-d=Bobpo-nuépec, D.A.E (HM®D)=nuépeg petd
TO UTPMLLO) Y10 TIC SVO TEPLOYEC.

Huepounvieg pavoroyikadv otadiov tov umileilon amd ) 6mopd
£m¢ TN cLYKOMdN Yo Tig dvo meployés (Adpioa, Tpikola) kot To
dvo £t (2008, 2009).

[Teprextikdmra Opentikdv otoyyeiov N, P, K ota dtapopetikd
QuTikd Opyava (avOm, Practol kot @OAAA) TovL umCEMOD, OTIG
EPLOO0VG avBopopiog Kot GLYKOUIONG.

[Mocootd oAkod aldtov (Kg/otp) tov pmileiod, mov mponibav
and Vv alwtodécpevon oto dvon, Toug PAacToVC Kot To POAAL,
Katd v avBogopio Kol T CLYKOUWON, Yo TIG 000 TEPLOYES
(Adproa, Tpikara) to 2008 kot 2009.

Ewdum vy snugdvala (SLA, kg/m?®) kat Seiktng @uAAKAC
empdveng (LAl m*/m?) yw 4 enineda N-yov Aimavong kon 3
petayepioelg yoyavlovg 6toug meEPALOTIKOVS aypods Adpioog
kot Tpucddwv (2008, 2009). [A: No:0, Ns:5, N1g:10 ot N35:15 kg
N/otp, M: K=ocvykoudn «apmov, E=gvoopdtoon, M=
LAPTLPAG).

Yyog outov kot Enpd Bapn @OAL®V, PAACTOV, KOPTOV Kot

oAkng Propdloc mAavBov yw 4 eminedo N Admavong kot 3
petoyepioelg youyavBoug otovg me. aypovg Adpioog Kot
Tpwdrov ta étn 2008 war 2009. [A: No:0, Ns:5, Nip:10 won
Ni5:15 kg N/otp, M: K= cvykoudn kapmov, E = evoopdtmnon,
M= péptopag).
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[Tivaxog 3.3.3

[Tivaxog 3.4.1

[Tivaxog 3.4.2

[Tivaxog 3.4.3

[Tivaxag 3.5.1

[Tivaxag 3.5.2

[Tivaxag 3.6.1

[Tivaxag 3.7.1

Metpnuéveg TapapueTpol cuYKoudng niiovoov.

Ewdwn @uilikn emdvewr (SLA, kg/m?) kv LAI (m%m?)
apafocitov yia 4 eninedo N-yov Admovong kot 3 peToyepicelg
YuxavBovg 6ToVG TEWPAUATIKOVG aypovg Adpicag kot TpikdAwv
(2008, 2009). [A: No:0, Ns:5, N1:10 kor N35:15 kg N/otp, M:
K=cvykowdn xapnov, E=evooudtmon, M=pdptupag).

Yyog outov kot Enpa Bapn @OAL®V, PAACTOV, KOPTOV Kot

oAkNg Propdlag tov apapocitov yuo 4 eninedo N-yov Almoavong
Kol 3 petoyepioelg yoyavlods o6TOVE TEPAUATIKOVS OypPOVG
Adproag kot Tpwdiwv to 2008 kar 2009. [A: No:0, Ns:5, Nip:10
kot N15:15 kg N/otp, M: K=cvykoudr kaprod, E=evooudtwon,
M=pédptopag).

Metpnpéveg TapapeTpol GLYKOUONG apafositov.

Boowm omoppoéenon (base uptake) (kg/ha) kor «Adopa
avaktnong N (Nitrogen recovery fraction) yia tov apafoocito (A)
kot Tov nAovio (B) yio tpeig petayepioelg umleiod otig 600
neployég pedémng (Adpioa, Tpikada) v ta étn 2008 ko 2009
(M= papropag, K= apenyronopd yuo kapmd, E= yAopn Aimavon
LE EVOOUATMON).

Agiktng ovykoudng almtov (Nitrogen Harvest Index, %) ywo tov
niiavbo (A) xor tov apafootto (B) yio tpelc petayepiostc
UTCEMOV OTIG OVO TTEPLOYEG KAl £TT TEIPAUATIGLOV.

MetapoAr; tov opy. C (%), g opy. ovoiag (0.Y., %), tov
KAGopatog C/N, tov odwkod N (%), K xor P (mg/kg) peta&d
apyik®v (mpo g Evapéng TV TEWPAUIT®V) Kol TEMK®OV
ocuvOnkdV (LETA TO TEPOC TOV TEPOUUATOV) GTIS dVO TEPLOYES
HEAETNG.

Ioolhyo aypokTiuatog O1poOpmv KoAAepyeu®v ota Tpikoia
(2012).
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KATAAOI'OX ZXHMATQN

ymua 1.1

Yymua 1.2

Zynpa 1.3

Symua 2.1

ymua 3.1.1

Zynpa 3.1.2

Yymua 3.2.1

Yynpa 3.2.2

ymua 3.2.3

ymua 3.2.4

Kvxhog N 6¢ aypo-owocvotna.

ZyMUOTIK)  mopdoTacn TG OUVAUIKNG  looppomiog  HETAED
OLVOPYOLVOTOIN GG KO KLY TOTTOINoNG TOV £00pIKoy N.

Tpr-tetapmmuoplo dbypoppo ™ omddooNS HoG KAAMEPYELOS
(ovvolikng Propalag n xopmov oe Kgrlotp) oe oyéon ue v
epappolopevn N-ovxo Almaven (kgriotp) (Awypappa I),
GUVOAIKY] amoppoenorn al®dTtov o€ oYEon HE TNV  amddoon
(Adypappa II), kot v amoppoéenon aldTov 6€ Gyéon He TV
alwtovyo Airavon (Awdypappo HI).

[Tepapatikd oy€do mov €POPUOCTNKE Yoo TN HEAETN 1TNG
emidpaong G OauEWIOTOPAS Kol TG YA®PNG Almavong oTig
€00PIKES 1O10TNTEG KOL TNV TAPUYOYIKOTNTO TOV KOAAMEPYELDV
apafocitov ko nAiavBov ot aypoTikég mEPLoxES Adploas Kot
Tpwdrov to 2008 kor 2009.

Méon Oeppoxpacio aépa kot Ppoyomtwon avd 10Muepo ta €t
2008 kot 2009 610 Zwtpro Adpisac.

Méom Beppoxpacio aépa kar PBpoyomtwon avd 10Muepo ta €t
2008 kot 2009 ota Tpikada.

Yyoc outov pmlehod (cm) otig meployés Adpioag (o) wot

Tpikérov (B) pe v nlikia g koAlépyeag (GDD, °C-d) 1o
KoaAAepyntikd €t 2008(¢), 2009(m) (Méon twn + Tomkd
oPAAp).

Metoforn tov Enpod Papovg Practdv (embvm) Kot QOUAA®V
(kdtw) tov pmlehod ot Adpoa (o) ko too Tpikora (B) ta
Kolepyntikd étm 2008(¢), 2009(m) (Méon twn = Toumkd
o@éipo GDD=Bodponuépeg [°C-days]).

Aglkng @LAMKNG empdvelag pmleMov katd v e£EMEN Tov
Broroywod kvklov To. KoAMepyntikd étn 2008(¢), 2009(m)
(Méon tyun £ Tomikd cedipa. GDD=Fabuo-nuépec).

MetafoAn g Ewdikng dvilikng Empdavelog (SLA) tov pmileion
ue v nicio tg xkodMépyeiag (GDD, growing degree days [°C-
d]) yia tig 600 meproyég peAETnG Kot o dVO €T KOAAMEPYELNG.
(EpgaviCovtal ot TUmIKEG AmOKAIGELS).
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Yynpa 3.2.5

Yynpa 3.3.1

Zyua 3.3.2

Yynpa 3.3.3

Yyua 3.3.4

Zynua 3.4.1

Zyuo 3.4.2

Yynpa 3.4.3

Enpo Papog kapropopwv opydvev (emdvm) ko oAkng Propdalog
(kdtw) tov pmleov (Kglotp), otig meproyéc Adpiooag (o) won
Tpwdrov (B) pe mv nlukia g kadllépysac (GDD, oe °C-d), ta
KoaAAepyntikd étnp 2008(¢), 2009(m) (Méon twn + Tomikd
opaAu).

E&EEMEN Tov Vyoug Tov NAIAVOOL Yo JPOPETIKEG LETOYELPIOELS
yuyavBoug kot 0vo emimeda AMmovong No kot Nis, yio T1g meproyég
Adpioag kot Tpuwcdrov ta €t 2008 kot 2009. O kGbeteg pmdpeg
ameikovifouv tn péon Tiun £ tomikd oeaipo (LSDo gs).

AoyopOukn petafoAr] g edng eUAMKNG emeavelag (SLA,
m?kg) pe ™ Oeppuk mikia tov Miiavlov (°C-d) ywo TIC
drapopetikég petayepioelg Aimavong (L=Adpioa, T=Tpikara 10
2008 ka1 to 2009 (M.O. yia 3 petayepicelg yoyavHong).

MetaPoAr] Tov deiitn puAliic empdvelag (M2/m?) pe tn Oeppcn
nhkia Tov NAiavBov (°C-d) Yo tic drapopetikéc petoyelpicelg
yoyavBovg kat yo 600 enimeda Aimovong (No kot Nis) otn Adpioa
kot To. Tpikoko (2008-2009). Ot kdOetec pundpeg omekoviCovv
péomn Tt £ Tomikd cedipa (yo LSD0 05).

MetoPoAt g ovvolkhg Enphic Popdlag (t ha™) pe ) Beppuc
nikia Tov MAiavBov (°C-d) Yo tig drapopetikéc petoyelpioelg
Youyavoie kot yio dvo eninedo Aimovong (No kot Nis) ot Adpioa
kot oo Tpikodo (2008-2009). Ot kdOetec pndpeg omekoviCovv
péomn Tt x tomikd cedipa (yo LSD0 05).

E&EMEN tov Dyovug (Cm), Tov apafocitov pe TV avamtvuén g
karépyetog (°C-d) amd v mpdT™ Serypotodmyic péypt TV
opipovon, yio TIc LETOEPIoEIS evomudtmong Kot kKapmov (a), Kot
evempatmong kot pdptopa (B), kot ya 2 exineda Airovong No kot
N2s otV meproyn Adpioog ko Tpwdrov ta £t 2008 war 2009.
Ot kabeteg pmapeg (v LSDggs) amewcoviCovv ™ péon tun *
TUTIKO GOAALLOL.

AoyopOukn petafoAr] g NG eLAMKNG emeavelag (SLA,
m?kg) pe ™ Oeppuk mikia tov Miiavlov (°C-d) ywo TIC
drapopetikég petayepioelg Aimavong (L=Adpioa, T=Tpikara 10
2008 ka1 to 2009 (MO yuo 3 petayelpioets yoyovhong).

Metoporr tov LAl (M%7 m?) pe t Oeppukhy nhucia tov niiavOov
(°C-d) Yo T1c Srapopetikég petoyetpioelg youyxovhohe kot yio §0o
eninedo AMimavong (No kat Nis), ot Adpioa ko ta Tpikaia (2008-
2009). Ot xdBeteg pmdpeg omewkoviCovv ) péon TN + TLTIKO
opaiua (yo LSD0 05).
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Yynpa 3.4.4

Zynua 3.5.1

Zynpa 3.5.2

Zynpa 3.5.3

Yymua 3.5.4

Zynpa 3.5.5

Yymua 3.5.6

Zynpa 3.5.7

Xvvolkn Enpn Propdlo pe ™ Oeppikn nikia tov apafositov (°C-
d) vy T1g SrpopeTikéc petayelpioelg yoyovBode kot Yo dVo
eninedo AMmavong (No kat Nag), ot Adpioa ko ta Tpikada (2008-
2009). Ou xdBeteg pmdpeg omekoviCovv T péon TN + TLTIKO
oo (yo LSDO 05).

Yvvolikn amoppognon alwtov (N-uptake, kg/ha) wor el
amodoon o Enpo omdpo niiovBov (t/ha) yio tpelg petayelpiosig
yoyavove (pumlelov) otn Adpoa (emdvew) war ta Tpikolo
(kdtw) ot vy 4 emineda alwtovyov Aimavong to &t 2008 kot
2009 (MO * Tomkd cediua) [/: cvykopdn kapmov o YAwmpd
Mravon (evooudtowon) i udptopog (2008), A: xopmdg e:
evooudtoon m: paptopag (2009)].

Yvvolikny omoppognon almtov (N-uptake, kg/ha) wor el
amodoon oe ENpod ondpo apafoacitov (t/ha) yuo tpeig petayelpiosig
yoyavovg (umlelov) otn Adpoa (emdvew) war ta Tpikolo
(kdto®) ot v 4 enineda alwtovyov Aimavong to £t 2008 ko
2009 (MO * Tomkd cediua) [/: cvykopdn kapmov O YAmpd
Mravon (evooudtoon) 0@ udptopog (2008), A: xopmdg e:
evooudtoon m: paptopag (2009)].

Yvvolkn mpocpoenon almtov (N-uptake) (dEovag y, kg/ha) amod
KaAMEPYELD apafocitov yia técoepa enineda Aimavong (a&ovag X,
kg/ha) kot tig petayeipioeig yoxavbovg ot Adpioo (emdvem) ko
o Tpikaia (kdtw) to €t 2008 war 2009 [M=updptopog, K=
evoldpeon koAAEpyeln  pumleAod Yoo GLYKOMON  KOPTOL,
E=yAwp1 Mravon pe evoopdtoon umleilon].

Yvvolkn mpoopogpnon almtov (N-uptake) (d&ovag y, kg/ha) amd

KoAMEpyelo niiovBov yo téocepa eminedo Almavong (d&ovag ¥,

kg/ha) kot t1g petoyepioeic yoyavBoig otn Adpioo (emdvem) kot

1o Tpikoda (kdt®) to ém 2008 ko 2009 [M=pdpropag, K=

evolgpeon  KoAMEpyeln  pmleAod  ywoo  ocvykoudn  Kopmov,
=yAopn Almavon pe evoopdtoon pmieiov].

Amodoon nhiavBov og (Enpd) omdpo yia 4 eninedo Nyov Aimavong
Ko TPELS petayepioelg yoyavlovg otn Adpioa to 2008 (o) kot
2009 (B) o1 o Tpikoko to 2008 (y) ko 2009 (3). [M".O. +

Tomikd 6EALU, A KOPTOG ®: EVOOUATOOT M. LApTLPIC].

Amddoon apofooitov oe (Enpd) omdpo ywoo 4 emimeda Nyov
Mmovong kot Tpelg petayepiosig yoyavloog o Adpisa to 2008
(o) xa 2009 (B) wat ta TpikaAa to 2008 (y) ko 2009 (6). [M".O. £

Tomkd oedlpa, A: Kopmds @ evompdtmon m: udptopog].

Tpt-tetapUodplo ddypappa g omddoons 6 ondpo nAiovOov
(t/ha) oe oxéon pe v gpoppolopevn N-Aimovor, T GUVOMKY
wpospoenon N Kot Yo TIG TPELS LETOYEPICELS TOV YuyavHolg, ota
Tpikaha kot yio o étn 2008 (0, o, A) ko 2009 (m, @, A).
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Yyuo 3.6.1 Agiktg aotdbelag edapikng doung (B- a&ovag y) otic Tpelg
uetayepioes (E, K, M) tov yoyovBoig (umléd) 610 oppmosg
£dapoc tov Tpwdiov (endvm) kat o Bopd apylddeg 60(p0g TG
Adproag (kbtw) [M.O. v 5 derypatoinyieg v mepiodo 2007 —
2009]. Zmmv xopven] T®V oTMA®V amekovifovtal ol TLTIKEG
amokAMoelg ava petayeipion. Metayepioels: E=yAopn Aimavon pe
evooudtoon pmlehov, K=apewionopd pe cvykopdn xoprod
yoyovBoie, M=pdaptopag, yopic yoyavoic]. 126

Zynua 3.6.2 MetapoAr; tov deiktn aotdbeiag edoikng doung (B- aEovag y)
OTIC TPEIS UETAYEIoES TOV YouyavOovg (UmléA) o610 OppMOES
£0apoc Tov Tpikarov. [Etovg M.O twv detypatoinyiov (Iodviog
— NoéuPpog) oe «dabe ypapun omewkoviCovior Ol TUTIKEG
amokAMoelg ava petayeipion. Metayepioels: E=yAopn Aimavon pe
evooudtoon pmlehov, K=apewionopd pe cvykopdn kopmod 127
yoyovBoie, M=pdaptopag, yopic yoyavoic].

ymua 3.7.1 Ax00ap1oto KEPOOG CLOTNUATOV KAAAEPYEIDV HE 0paPOsITo Kot
nAMavBo oto €dapoc g Adploag kot tov Tpwdiov yoo Tig
OLLPOPETIKEG LETAYXEPNOES UMILEMOV Ko OAPOPETIKE emimeda
alwtovyov Ainavong (XE=yaunAéc e16po&q). 138
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1. EIZATQI'H

I'evika

Apgwnoemopd ko yAmp Aimavon

Enidopaocn o1ig £00.Q1KES 1010TNTEG

Enidopaon otnv amodotikdétnTa Yp1ons aldTov
Evepyeroxn yeopyia

YKomog TG EPYaoiag
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1.1 Tevika

H yeopyum mopaywyn eoptatal and moAlovg Tapdyovies, Omms eivat To 100G
TOV PLTOV, O TUTOG TOL EJAPOVS, Ol KAMUATIKES GLUVONKES, 1 O100EGIUOTNTA VEPOL, N
Mmovon, ot Tuxdv mpocsPorég amd exBpolc Kot achEVELES, 01 SLVATOTNTEG PLTOTPO-
otaciag, kKA. H péyiot yewpykn anddoon emttvyydveral, 0Tov ot Tapdyovteg Tov
wpoavapépOnkay, Bpiokovtal oe appovikny oyéon. [ToAAEG popéc OpmS 0 emdLOKOLE-
vog okomdg Paciletor oe PpayumpdOeces avaykeg 1| G OIKOVOUIKOVS GTOYOVS Xwpig
LOKPOTTPODECLO OYEOIOGUO, |LE OMOTEAEGHO VO, OYVOEITOL TO EVOEYOUEVO TOV EMNTM-
CEWV TOV UTOPOVV VO TPOKLYOLV, OT®MG 1 LIOPAOUICT TOV AVAVEDGIL®V PLGIKMOV
TOP®V, N POTOVOT TOV EMUPAVELLKDY KOl DTOYEI®V VOATOV, 1 SAPPwON E0APOV Kol
1 EPNUOTOINGT YOLDV.

O tpoémog KAAMEPYELONG TOV €0GPOVS ExEL AALAEEL, €0IKA amO TO TEAOG TOL 20V
TOYKOGUOV TOAEUOV KOl UETA, LE OMOTEAEGUO TNV EMITELEN QVENUEVOV YEDPYIKOV
anoddoemv. H teyvoroyikn €£EMEN, N unyovomoinomn Tov SladtKacldy, 1 avENUEvN
YPNON TOV YMNUKADV 0VGLDV KOt TOALES POPEG 1 KLPEPVNTIKY TOMTIKY| EiYE G AMOTE-
AEGOL TNV 1GOPPOTNUEVT SLOXEIPIOT TOV TOPAYOVI®OV TOV TPOOvVaPEPONKAY, Kol TV
emitevén HeapaTIKOV OTOTEAEGUATOV KOAMEPYNTIKNG 0mOO0oNS, MOTOGO OUMG M 1-
coppomio VTN VINPEE eMiTAAGTY.

210V avTimodo TV PEATIOTOV OT0OOGEMY TMV YEMPYIK®V TPOIOVIWV GUVAVTA-
ToL M HEIMON TNG YOVILOTNTOG T®V £60QOV, 1| LOAVVOT T®V LRTOYEI®V VOAT®V, 1| pelw-
o1 TOV AYPOTIKAOV OIKOYEVELDV, 1 CLVEYNG TOPAUEANON TOV cVVONKAOV (NG KoL ep-
YOG10G TOV ATUGYOAOVUEVAOV GT YEMPYIQ, 1 AN TOv KOGTOLS TOPAYWYNG KOl 1
KOTAPPELOT TNG OIKOVOUIKNG KOl KOWVMVIKNG KOTAGTACTG TMV Oy POTIKMV KOWVOTHTOV.
Aemtopepéotepa, 1 0AGYIGTN XPNOT TOV AMTAGUATOV, OC 1| TAEOV aKPIPN Kol Evepyo-
Bopoc elopon, emEPepe TN POTAVOT) EMUPOVEIOKDOV Kot DTOYEI®V VOATOV. MeTd TN O€-
kaetio Tov 1950 1 ypron TV avopyaveov Amacudtov Toykooulonomdnke (Ayoud,
1999). Ztv EAAGSa, OmC Kol OTIC TEPIGCOTEPES EVPOTOIKES YMDPES, 1| AENGN NG
YPNONG TOL alMTOV Kot TOV POCEOPOL Paivetal va copPadifel pe v adénon Tov
TPOPANUATOV TOL EPPAVIfOVTOL OTO ETPAVELNKA 0ALA KOl T VTOYEd vepd (MEA-
@ov, 2000).

Mo ektipnon g vrofadong twv edapmv ot Aekavn e Mecsoyeiov e
YPNON SEWKTAOV TEPLYPAPEL TNV EMLOPACT SLUPOPMV TOPUYOVIOV GTNV EMPPETELL OLAL-
Bpwong tov edapdv. TETolot deikTeg TEPLYPAPOLY TO KAIUA, TIG WO1OTNTES TOL €004~
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(POLG, TOV Kivouvo dafpmaong, TNV moldTnTa TG TAPUYWYNGS, TNV TAPAYOYIKOTNTA TOV
TPOIOVIMV, TOV KIVOLVO TUPKAYLDV, TOV KOTAKEPUATIGUO KOt TN OloXElpLon TS aypo-
kg yne (Kosmas et al., 2000a; Salvati & Ziti, 2005, 2009).

H Copepn og mpog v emPdpuvon Kot Katamdvnon tov £30(QOVS EKOVO, EVI-
oYVETOL OO TO YOPAKTNPIOTIKA TOV Mecoyetakol kAipatoc. Evoegyopevn avénon g
Bepuoxpacioc, Bo Tpomomocel TV enidpacn TV TEPPUAALOVIIKOV EVIACEDV — KO-
TATOVNGE®V Kot B 00nyfoel oe addayég otn PAAOTNON, OTIC YPNOELS AYPOTIKNG VNG,
TNV TOWOTNTA TOV AYPOTIKOV TPOIdVTOV, KOOMOG Kot otnv moldtnta Tov neptPaAlo-
vtog yevikotepa (Agostini et al., 1999).

O emovooyedlaopnoc TG yempylog, €161 MOTE Vo TOPEXEL VINPECIEG KOl KOV
ayafd, odnyel TAEOV oTa OEIPOPA YEWPYIKA cLGTHHOTA, KAODS 1| PTAoco®io TOL L1o-
Beteiton Kol Ol TPOKTIKEG TOL YPMGLLOTOOVVTAL GVUPAAoVY oTn peiwon ™G pOmay-
OMNG OO TNV EPAPLOYT YNUIKOV MTAGUATOV.

H éumnvevon g évvolag g agwpopiog opsiletal 6e TpoPAnUATICHODS GYETL-
KoU¢ pe to mepiPdAdov, ot dekaetia Tov *60. TToALd d1e0vi Kat eBvikd Tpoypaupata
oLVOLALOVV TNV OWKOVOLIKY KOl ETLXEPNUATIKY AVATTUEN LE TNV KOWMVIKY KOl TNV
nePPaALOVTIKT €0OOVN. ZNUEPA 1 KIVNTOTOINGN Yo TNV GELPOPIKN YEMPYia, MG mL-
Aoyn mov dev oyetileTon povo pe v evoucOnoio anévavit o Bépata teptPariovti-
KNG Oaxeipong oAAG KoL e TNV TOPOYN OKOVOLIKA PUOCIU®V EVKAIPLOV GTOVS O-
YPOTEC, TOVG ePYOULOUEVOVG, TOVG KATAVOAMTEG, TOVG OLOLUOPPMOTES TNG TOMTIKNG KOl
0€ OGOV GLUUETEXOVV GE OAOKAN PN TNV TPOPIKY] QALGION, GLYKEVIPAOVEL AVEAVOUEVO
EVOLAPEPOV Kol TPOPAAAEL OC éva VEO TAAICIO XAPAENG YEWPYIKNG TOMTIKNG, Paot-
OUEVO GE HaKPOYPOVI TPOOTTIKY. Q¢ Opo¢ dtakpiveTor yia tnv wolvonuio tov. TToA-
Aol TOV YPNOYOTOLOVY EVVODVTAS TN «OIAMKOTNTA TPoG TO TEPPAAAOV», | ¢ Evav
6po mov oyetiletar Kuplwg pe ™MV avanTvén ToL TPiToL KOGUHOV. Q6TOGO «agpopion
onpaivel ToAAd mepiocotepa: Otav ot euoIKol TOPOL KATAVAADVOVIOL GE PO
emimeda, ot AvOp®TOL UITOPOVV VO GUVEYXICOVV VO KOTAVAAMDVOLY a0 0VTOVS Y10, O
T EMOUEVA YPOVIA, OO TNV KT LG YEVIA KO LEYPL TNV ETOUEVT.

[T dwdedopévog etvar o opiopdg g Evponaikng Emtponng yuo v Avé-
ntuén kat to [epdriov: «aepdpog avantuén eival n avamtuén Tov KAVOToLEl TIg
AVAYKES TOV TPOVTOG YPIg va BETEL GE KIVOLVO TNV IKAVOTNTA TOV LEALOVTIK®V YE-
VEDV VO TKAVOTIOI OOV TIC O1KEG TOVG avAyKeS». O amd Kooy opiopog TG AEPpopiog
and ™ Aebv 'Evoon Awthpnong g ®bong (ICDN), to Ipoypappa tov Hvoué-
vov Evav yio 1o Tlepipdirov (UNEP) xor to IMaykdéopo Tapeio yioo ™ ¢von
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(WWEF) «n Bektioon g mowdtntog g avipomivng Long epoOcoV givatl eviog TG @é-
POVCOG IKAVOTNTOG TOV OIKOGUOTNUATOV» ATOTLTIMVEL TNV TPOCAPLOYT TOV OPOL GTO
avtikeipevo tov eopéa. Evpdtepoc opiopdg eivan exeivog twv Costanza et al., (1991):
H oyéom peta&d suvapukdv, avipdmveov, OlKOVOUIKOV CUGTNUATOV Kol TV 0KOUN
7o SVVAIK®OV 0AAE GUVHOWG e YOUNAOTEPOVG PLOLOVS HETOPAALOUEVOV OIKOAOYL-
KOV GLOTNUATOV KOTA TNV omoia: o) 1 avOpdmivn {of urnopei va cuveylotel en’ dnet-
pov, B) Ta dropo umTopoHV va EVSOKILOVV, Y) Ol aVOPOTIVOL TOATICUOL VO OVaTTHo-
oOVTOL, £TG1 MOTE Ol EMATMOGCELS VO UnV vaepPaivouv T eépovoa tkavotnta (dev Ko-
TOGTPEPOVY TNV TOIKIALL, TNV TOALTAOKOTNTO KOl TN AEITOLPYIO) TOV OIKOAOYIK®OV
cvoTNUAt®V oL oTnpilovv 1 (o).

H oeipopin yewpyla evooUATOVEL TPES KOPLOLG GTOXOLS: VYIEG TEPPAAAOV,
OLKOVOLLKY] OTOS0TIKOTNTO, KOW®MVIKY KOl OIKOVOUIKN 160TNTA. XT0 TAMIGLO TOVL Opt-
opov ov datvdbnke 1o 1990 ota Hvopéva 'EOvn, émov 1 agipopia tpocsdiopict-
KE OC “KOALYN TOV avVOYKAOV TOV TOPOVTOS YOPIG Vo SIHKLPEVETAL 1) IKOVOTNTO TOV
UEALOVTIKAOV YEVEDV VO KOADWOLV TIG O1KEG TOVG”, 1) OLUXEIPIOTN TOV PUCIKAOV TOPWOV
Kot TOL avOpdOTIVOL duvapkol TPoPdAiel oG emAoyr| TpwTapyKNG onuacioc. H ot
ayeiplon Tov avOpOTIVOL SLVOUIKOD GUUTEPIAAUPAVEL TNV EKTIUNGCT TOV KOWMVIK®OV
evBuvav, dmwg T1g cuVONKeg epyaciag Kot dtafiwong Tov epyalopévey, TG avayKeg
TOV OYPOTIK®OV KOWOTHT®V, TNV VYD KOl ACOAAELN TOV KOTOAVOAD®TMOV, TOGO GTO TO.-
pov 660 Kot 610 pEAAOV. H droyeipion Tov £66.povg Kot TV QUGIKMV TOPWOV TEPIALL-
Baver T dratpnon 1 ToV EUTAOVTIGUO AVTOV TV {OTIKOV TOPOV LoKPOTPOOEGULA.

Yto meplocotepa Kpdtn pEAN, To aypo-mepParloviikd pETpa epopurolovton
o1o mAaicto Tov Koavoviepov (EEC) No 2078/92 yia ) dwtripnon g PromoikiAotn-
TG, YO TOPAOELYHD, HE TN HEI®O™N 1 TNV TOOoN NG YPNONG AMAGUATOV Kol GUTO-
QOPUAK®V GTO TAAICIO TOV TPUKTIKOV aueWionopds. To mapadetypoto teptiappd-
VOUV TNV €100Y®YN TG PLOAOYIKNG KAAMEPYELNG, TV OAOKANPOUEVT GLTOTPOCTAGIA,
™ dwatnpnon teplopiov aypod Kot CLYKEKPIUEVO HETPO, TOV £XOVV OOKILOGTEL amd
épya tov mpoypaupatog LIFE yio 1o puoiko mepipdAiov Kol GTOYELOVY GE GUYKEKPL-
pévoug Protomoug.

Muepa enegepyalovtal moyKOGULN, O1APOPO GLOTHLOTA TOPOYMYNS, TO. OTOlN
oyxetilovion He TNV GELPOPO YEMPYI: OYPOOTKOGUGTILOTO, OYPAVATOVCELS, 0lyPOdO-
O1Kd, 0ypOOUGIKA — KTNVOTPOPIKA Kol OAOL TO TOPAOOGIUKA GLGTHOTO TOV UTOPOVV
va emTpéyouy TV ovoalmoyovnor vrofabcUEVOV TEPLOYDY OO TNV EVIOTIKY Ye-

opyio.
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H ae1popog avantuén pumopel va meptypoeei og pio Bewpio «emavevompUatmong
oL avOp®OTOV GTN PVOM». AVTIMAUPBAVETOL TIC PLGIKES TPMTEG VAES — GVUTTEPIAAPOL-
VOUEVOL KO TOL GLOGTHUATOS J1TPNoNnG CoNG ToOL TAAVITN — ®G CNUOVTIKE KEPE-
Aota, TOV OmoimV 1 TOcOTNTO Kot Topay®ytKOTTa Tpénel va dttnpnbodv wg Oepue-
M®OONG cuvOnNKn Yoo TV avBpdTIvn TPdodo kot avantvén. I'vopovag g agipopiog
elval n péylom dvvarn amorafn ayaddv amd 1o tepPAALoV, YOpig Vo SOKOTTETOL T
(QLGIKT TOPAYWYN CVTOV TV TPOIOVTOV GE IKAVOTOUTIKT TOGOTNTO KOl GTO HEALOV.

Ewwotepa n asupopikn yewpyia tpooeyyiletl ta BEpata g yempytkng Tapaym-
¢ e&etdlovtag 10 cHVOLO TOL Yewpykol cuatnuatog. [lpootadel va e€icoppomnoet
NV TPOGTAGia TOV TEPPAAAOVTOG, TNV KOWVMOVIKT 1GOTNTO KOl TV OIKOVOUIKY| Ploct-
poOTNTO TOV YEMPYIK®V eKpeTaAlevoewv. [TapdAinia @povtilel yuo ) Storyeveaxn
ac@irel 6t dBecIUOTNTO TG TPOPNG Kol TV GAA®V TPOIOVTI®V TOL TaPAyEL 1
vewpyia. O pOAOG TNG EMGTAUNG OTN SLAHOPPMOT TNG aglpopioag Ppioketal oe eEEM-
&N, Kévovtog amodoTIKY| (PO TEXVOAOYI®VY Kol HeBddwv, ol omoieg Ba emttpéyouv
OAOKANp@UEVT, TTO10TIKT, YwpoTaéikn entBoin 1 amotiunon (Roetter et al., 2008).

H Oeoccaiio d100étel onuoviikd mpotoyevh topéa, o omoiog PacileTar Kupimg
oTN YEWPYIO KO OTO PUGIKE TAEOVEKTILOTO TOV BECCAAIKOD KAUTOV KOl TNV OVGia
amoterel To kévipo TG EAMvikng yewpykng mapaywyne. [opd ta mpofAnuata &-
TAPKELOG VEPOV, POTAVONC TOV £00PMV, KOl GUVEXOVS Kol VIEPPBOAIKNG yproNS Auro-
OUATOV KOl QOPUAK®OV, O KAUTOS TOPOUEVEL IGYVPO GLYKPLTIKO TAEOVEKTNLO TOV Oa
npocdopilel mhvto o mopaymyKd TPoeid ¢ meprpépetas. Evd ta mpofAanupata Oa
ATOGYOAOVV Y10 TOAD Kopd TOVG TOPOYM®YOVS, OTOTEAOVV TOLTOYPOVO KOl EVKOALPIES
Yy TNV avamTuén VEOV TOLOTIKOV KOl KOWVOTOU®V OladIKACI®OV, TOPEUPACEDV Kot

Abce®Vv Tov Ba GLUPBAAALOVY BTNV AVTIUETOTIGT TOVG.
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1.2 Apgwnoemopd kon yAopin Aitaven

2T0 LEGOYELKOV TOTTOV OTKOGVGTILLOTO LE OEOOUEVES TIC CLVONKEG TOV YOUUNADV
Bpoyontdcewv, 01 TPUKTIKEG TOV AKOAOLOOVVTOL GTO TANIGLO TNG GVYYPOVNG YEWPYi-
aG, £XOVV TOAAEG POPEC MG OMOTEAEGHLA TV LITOPBABIGT TG TOLOTNTOS TV TOPp®V. H
dTtpNoN G TOWOTNTOS TOV EOAPOVS KAl O TEPLOPIGUOG TNG EEAVTANGONG T®V PUCT-
KoV Topwv eivan too {ntovpeva. Katd cvvéneia, n vioBétmon cvotnudtov KaAAEp-
YEWG TOV EMOLOKOVY TOAALATAOVG GTOYOVG, OO OIKOVOLKOTNTO, GLVEXILONEVN Tl
POY®YIKOTNTO Kot TEPIPAALOVTIKY AGPAAELN, TPETEL VO OmOTELEL TPMTEHOVTO GTOYO
NG EKAGTOTE AYPOTIKNG TOATIKNG. MeTalh TV GLGTNUATOV AVTOV CUOVTIKO pOAO
SwdpopatiCel N aueEWWIOTOPA Kot 1] YA®P1 Altaven Tov yuyavldv GUVEICQEPOVTIS
OTNV EVPMOTICL TOL PLTOV, GTOV EAeYYX0 TANOLVGUOV £xOpPDOV, VOGOYOVOV OLTIOV KoL
Qlaviov, ot dbeoyotnTa TV Opentik®v ototyeimv, ot Beltioon kot opOoroyikn
YPNOT TOL £6APOVE, GTNV TPOCTUGIN TNG YAMPIONG Kol TOVIONG Kol YEVIKOTEPO GTNV

eMIOPAIOT) TOVG OTIG EMOUEVEG KAAMEPYELEG.

Mo m Satpnon Kot MV TPOOywyn NG TAPUYWYIKOTNTOG KOl TNG OEIPOPIog
TOV KaAMepyovpevev cvotnudtov ot Howieson et al., (2000) avagépovy 611 gvola-

QEPOV TOPOVGIALOVY T PLTE TTOL YopokTNpilovtal amo:

o Mikpég 1 undevikég avaykeg apdevong.

o Tleplopiopéveg omantioelg oe Mrdopoto (tkavotnto va deopevovy N).

e Ikavomta Peltioong £dapik®dv Wothtev (avéNom ¢ YOVIHOTNTAG Kol TG
SOUNG TOL €0G.POVG KOl HEIMON TOV KIVOLV®V SLaPp®ong).

e AvvatdtnTa ¥pNong 6 KOAMEPYNTIKES TPUKTIKES TOV TPOKOAOVV TIC HKPO-
TEPEC OMDOAELEG OPEMTIKMOV Kot £6APOVC.

o Tlopaymyn peydiov TocotNT®V Kot LYNANG andd0oNS TPMTEIVAOV.

o YynAéc otpeppatikég amoddGELS.

Ta @utd g okoyévelag Tov youyavOov (Leguminosae) yapaxtmpilovratl amd
TIC Topomdve 1010TNTeG. H kavdttd toug vo deopuevovy atpocsoiptkd almto, 1o
omoio amotelel fACIKO GLOTATIKO TOV YNUKOV MTACUATOV, 1| SVVATOTNTO VO TOPOL-

néumovv og un eEelnUEVES KAAMEPYNTIKES TEXVIKES KOt 1) VYNAY aOd00T Kot 7Tol-
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PUYOYN TPOTEIVAV, ATOTEAOVLV YOPAKTNPICTIKA, TO 0oio EXPAAALOVY TV TOPOLGIN
TOVG OTNV OUEWYIOTTOPA, 1aitepa oTIg Bpoyodiattec Teployés e Mecoyeiov (Werry
et al., 1988). IToALoi givor avtoi mov vrootnpilovv 011, WiTEPE GE OLTA TOL KATpaTA,
N onuocio Tov Yyuxavlmv ¢ KOAMEPYELNG QUEWICTOPAS Kl YOUNADVY EIGPODV TPE-
nel va evtabel, dote va mpowdnbel n emdpkeln kot n otabepdTNTO TG YEWOPYIOG
(Hardarson & Atkins, 2003). Zopeova épwg pe toug Miller et al. (2006), apswyiomo-
pa pe Yyuxavhic pikpov KOKAOV, Oev Elval KAV VO ATOOMOEL KOl VO AVOKVKAMOEL
EMOPKMG TO AL®TO b TOL PUTIKE VTOAEILLOTO KOt VO YEUIGEL TIG £Q0PIKEG ATOONKEG,

Oocov agopd 6TV KOAAEPYNTIKN TPOKTIKY TG Aimavong ota youyavon, moAlol
elvatl avtol mov avaeépovv OTL N TPOSHNKN TOL POGPOPOL AVEAVEL TNV OTOS0CT] Kol
Beltidvel T motdTTO TV KOprdv Tov youxavoov (Snapp et al, 1998; Thung, 1992;
Graham, 1981; Robson & Gikes, 1980; Hamdi et al, 1966; Jensen, 1987), xafd¢ mi-
ong kat tn cuvolkn Tapayopevn Bropalo (Osman et al.,1991; 1994).

Emiong to kédAo amoterel Pacikd otoryeio yia ™ Opéyn g KaAMEPYELNS, MOTO-
00 1 TpocsHnKN Tov cuVNHBG dOev elvar amapaitnTn OE0OUEVOL OTL TOL EAANVIKE £AQT
etvan emapkdg epodtacpéva pe kdio. H ocvykévipmon tov kakiov oto €da¢pog emn-
pedleton onuavTikd PeTd amd TV KaAMEPYELD YuyovOdV, Topovctdlovtag Tig VY-
AOTEPEC CLYKEVIPMOELG OTO EMUPAVELOKA EOAPIKE GTPOUOTO, VITOSEIKVOIOVTOG OVOKOL-
TOVOUT] TOL KOAIOL OTd T YOUUNAOTEPU GTPOUATO GTO EXUPIKO TPOPIA, TPOG TO EML-
eaveloka (USDA, 1998; Hargrove, 1986).

O davdog Artturi Hlmari Virtanen (1895-1973) gpguvdvtag ) oxéon peta&d
Yyuyovldv Kot almtodespevtik®v Baktmpiov non and 1o 1925 katavonce t dvvotod-
O TOPOYOYNG YuxavldV HE DYNAN TEPLEKTIKOTNTO TPMTEIVIG, GUVETMOS KOl TNV
napaymyn Opentikdtepomv (motpodv kot {oikmdv mpoidvtwv, aALAlovToc TOV pov
™G 16ToPiaG MG TPOG TNV SVVATOTNTA EMGITIGUOL NG ovOpwmdTNnTaS 1 oMol TOV Ti-

unoce pe to Bpapeio Noume.

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



Yoyavon g TPUKTIKEG AUEWYIGTOPAS

H apewionopd poli pe v aypavdmovon Bempodviol ot ynpotdTEPES Kol OVGL-
OOTIKOTEPEG YEMPYIKES TPOKTIKES OO KATOUPOANG TNG YEPYing, omapoaitnTes dlodt-
KOGIEG TPV TNV EUPAVION TOV GOYXPOVOV KOAMEPYNTIKOV TeXVIK®OV. O TANpNG KO-
KAOG evaldayng KoAAlepyeldv ovopdletol chotnua apenytonopds. H tedikn emhoyn
™G dtdoyng elvarl amodpacn dwyeipiong Paciopévn oty embopia yio Bertiotonoin-
O1] OIKOVOIK®V, YE®PYIK®V 1 TEPPAAAOVTIKOV 0TdY®V. To KAEWT Yo 01KoVoUKovg
o1o)ovg eivon BertioTomoinom Tov KEPAOLGS, Yo YEWPYKOVS GKOTOVGS, 1 LEYIGTN TToL-
paymyn ond pio oelpd KOAMEPYEIDV Kal Yio TEPPAALOVTIKOVS, 1] EAOYIOTOTOINOT TNG
YPNONG YNUKDV EIGPODV.

H dwdoym pog oepdc KaAMepyeldv o€ apelyionopd eivarl mbovov vo avTipe-
Tonicel TpoPAnpata amd kufepvnrtikéc puOuicels - Kavoviopovs | amd cuvonKeg o-
YPOO — 01KoAOYioG (OTT®G KAUATOAOYIKEG GUVONKEG, TOTOYPUPIKES KOl ESAPIKES), TNV
napovcio eviopmv, illaviov, aceveldv 1 TIC TOIKIMEG TOV KOAMEPYELDY KOl TO dl0i-
Béo1po punyavoroykd eEomhiouod (Castellazi et al., 2008).

H enidpaon g epoppoldpevng aueyionopds, ni TV omoddcEDY TMV d0PO-
POV KOAAEPYEIDY, AL Kol €L TNG OTOKOTAGTAONG 1 STHPNONG TNG YOVILOTNTOG
TOV aypov, Eel Tapo TOAAEG POpEg Katadelybel, TOGO amd TO YeE®PYIKO TEPOALOTL-
oud, 660 Kol omd TV 10 T YEOPYIKY TPaKTIKY. ZOuewvoe pe tovg Tillman et al.
(2004) n auewyiomopd yepepvod yoyxavode pe eapiviy kaAlépyelo Ponba ko ot
dwnpnomn ¢ POTOIKIAOTNTOS TPOSPEPOVTAG KATAPVYLO KAl TPOPN 6 mPEMUa €-
vropa. Emiong, n ypnon tov yoyavldv Kot gv YEVEL TOV PUTAOV E00POKAAVLYNG GE GL-
OTNLLOTO. OUEWICTIOPAS UEMVEL TNV TOAVOTNTO KATOGTPOPNG TG KOAMEPYELNG 0o
acBéveleg Ko xBpovc, Aoyw g EAAEYNG TPOoPOAGY N TG Helwone Tov aplBuov
TOV TaB0YOVOV KOTA TN S1APKELD AVATTVENG TOVG,.

Youpwvo pe tov Hughes et al. (1957) eutd edapokdivyng ovoudlovtal ekeivol
To OTTO10. KOAAIEPYOUVTOL Y10l VO TPOGTATELGOVY TN YN omd TN JPp®orn Tov vEPOD
Kot Tov aépal, amd ) dmonon (amoppor]) TV OPENTIK®OV GTOLYEI®V KOl GLYXPOVOG VO,
VINPETHOOLVY TN YN ©¢ Tpdovol Mracpatodiavoueic. Ot Tonitto et al. (2005), eme-
Eepybomkay €va peydio aploud PPAOYPAPIKOV avopopdV, KAToANyovTog OTL, TO
55% tov TEPTTOCE®V 68 KOAMEPYELEG edakdlvyne mapeiyav >110 kg N ha' ko

Nrav enapkng ywo enitevén 10dEiwv anoddcemv pe ™ cvpfotikn dwyeipion. [Hapd-
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AnAa, ot yeleptvég kaAlépyeteg kKaivyng peimoav v ékmivon NO3™ katd 40-70 %
o€ OYE0M LE TO YOUVO, OKAAMEPYNTO £J0POG TNS GLUPATIKNG OlayElpLoNG.

H apenyionopd 6€ cuvovacpd pe peiouévn edapokatepyacio (1 akoAMEPyELQ)
avEAvEL TOV TANBLOUO TOV GKOLANKLOV KOl KOTA GUVETEWD BEATUDVEL TNV TOLWOTNTA
TOV €3APOVG, HELDOVEL TOVG PLOLOVS 0&eidmong, PEATIOVEL TO TOCOGTO TNG OPYOVIKNG
0VG10G £TOL MOTE POKPOTPOBEGHO VO LITAPYEL OLBESTUOTNTO KO TOPOYN LOKPO- Kol
pkpo-otoreiov ot koAMépyeieg (Francis, 2005). ‘Eva cOyypovo chotnua apsnyt-
onopdg epappooTnKe TphTo 6TV Ayyhia to 18° aidva, gvd 6tov TpdhTo 6TOOUO Ye-
®PYIKNG Epevvag Tov koo, oto Rothamsted g Ayyliag, eykatactddnkov exi 100
ypovia (amd 1o 1843) melpduato oueny1oTopac, HePIKd amd ta omoio cuveyilovral
uéxpt onuepa. EEdALov, mepduata 30 etov oty Apepikn £0ei&av OTL e TPLET O-
penytomopd avENdNKe 1 AmLdI0CT| TOV GLTAPLOV, TOV KOAMUTOKIOD Kol TG BPOUNG Ko
16 140%, 86% Kot 64% avtictolyn, o€ GYECN UE TN LOVOKOAMEPYELL ETL TOV AVOTE-
po dov (Karlen et al., 1994).

Ymv EAGSa ta amoteAéGHOTO. TOAVETOVG TTEPAUATIONOD €ivol eAdyIoTO KOt
aQOPOVV TNV EMIOPUCT] TOV JUPOP®V CUEWICTOPOV €Tl TOV OTOOOGEDV TOV GLTO-
pLov, Kupimg vd Enpwkn koAAépyeta. Ta amotehéopota £0e1&av OTL 1| LOVOKAAMEP-
YEWL G1TOPLOV VOTEPEL G€ OTOO0GT EVOVTL TNG KOAMEPYELLS TOV GE O1ETN] AUENYIGTOPA
Kot Woitepo o€ ekeiveg mov mepteddpfavay yoyavon. Anod avtd to pmléa (Pisum
sativum) Bonbnoe oe peyoldtePES amodOGEC GITOPLOD XWPIC TNV TPOCONKN YNUKOV
MrocpdTov eve avtiBeta n gpron YNUIKOV Mmacpdtov £dmae VYNAOTEPES 0m0do-
o€lg ota outnpd. Avtifeta, og mepdpato apenylomopds wov £yvayv and to Ivetitovto
Ktmvotpogpikdv duvtav kar Bookav Bpébnke 6tL n cvveyng apsnyiomopd citdpt —
UmlEM Yo Kapmo, £0M0E YOUNAOTEPES AMOJOCELS GLTAPLOV OTAV TO UmICEM O deYO-
tav Aitavon (Metlaxng, 1984). Zopewva pe tovg Koutroubas et al. (1998), n peya-
AOtepn mocdTTA al®TOV dECUEVETAL KOTA ToL GTAdO TG PAACTIKNG avAnTTLENG TV
QLTAOV KOl LELOVETOL GLVNOWE OTOV TOL PLTE EIGEPYOVTAL GTO AVATOPOYDYIKO GTA0.
Ymapyovv moAD Alyeg LOKPOYPOVIEG LEAETEG OL OTTOlEg EXOVV TPOCOLOPICEL TOCOTIK(
TNV €NIOPACT] TOV SLUPOPETIKAOV KOAAEPYNTIKOV GUOGTNUATOV OTIS £60QIKEG GLVOT-
keg. Mia amd avtég T1g peréteg otv Kompo €5e1&e 0Tt pakpoypdvio apenyionopd pe
yuyxavOn odnyel e Qyoyo, and mepPaAlovTikny GKOTE KOAMEPYNTIKO CUGTNUO, E
vynAdtepn mapayoykodtta (Papastylianou, 1993), kaAbtepo 166U Yo Tovg o-
ypoteg (Papastylianou & Panayiotou, 1993), kafdg kat yapniotepeg anartnoslg alm-
Tovyov Mracpdatov (Papastylianou, 1993).

9
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E@odcov dev ypnoyomolovvrol ynukd Mmacpota, n yAowpn Amavor, He ypnon
10104TEPO TOV KTNVOTPOPIKOV UTILEALOD EVOMUATOVUEVOL GTO £00p0G, Bempeital wg N
TAEOV TAPAYMYIKN QUEWYIGTOPA Y10 TO GLTAPL, ENXEWON| EMTLYYAVEL Ta)XElQ oTOOEPOTOL-
NG TOV 0MOdOGEDY TOL GE VYNAA emimESQL.

"KaAlépyeio cuvinpnong ypnotonoteitor oyedov oto 40% tng koAAiepyovpe-
vng éktaong otig N.A. moAteiec tov H.ILA., evd ta yelpepvd @utd dapokdAvyng
(cover crops) mailovv onuUovTIKO POAO O0TO KOAMEPYNTIKA GLUOTHUATO OGOV APOPQ
otV mpoctacio and dPpwon Kabds Kot otnv Pertion Tng £d0QIKNG TOPOYMYKO-
mrog (CTIC, 2004).

Xe meipopo wov Eywve otn ZAoPakio pe okomd TV aS0A0YNo” TOV ETOPACEDV
SUPOPETIKMY TPOKTIKMOV KOAMEPYELRS (CVUPBATIKY, UEIOUEVT], OKOAALEPYELD) UE GV-
oTNWHO. LOVOKOAALEPYELNS (apafOo1Tog) Kal TPIETOVG QUEIYIOTOPES, KAAMEPYELL avEL
rpovid (kpOapt, umilé, ortdpt) 66ov aPopd 6To e60PIKO VOOUTIKO SLVOUIKO, OTTE-
delyOn 6T n cvpPotiky unyavik Katepyasio pe KoAMépyela pmleAlod onpovpynoe
T0 KOAOTEPO VOATIKO €J0QIKO TPOPIA Kol TG KaAOTEPES cLvOnKeg dmONTIKOTNTOG
(Kovak et al., 2005).

Apxetéc épevveg Exovv deaybel oyeTikd pe To 0QEAN TG YPNONGS YEWEPIVDV
YuxavlOv oTNV aELPoPio TOV 0yPOOTKOGUGTIUATOV Yol TN S0y Topay®yns opa-
Booitov (Holderbaum et al., 1990; Decker et al., 1994). Xe nepapaticd otabud oty
Alaprapo tov HILA. mpaypatomromnke tpletnc apetyionopd: aypavamovcn — Ko-
Aopmokt ko Tpomikd yuyoavhég (sunn-hemp) — kodaprodkt. H mepiektikdotnta N oto
omdpo Tov apafocitov NTaV KATE TOAD VYNAITEPT OTA TEUAYLO TOV aKOAOVOBOLGOV
0 Yuyxavhég amd ekeiva mov akolovbovsav Ty aypaviravon. H cuvelspopd g
almToVYO0V AlTavoNng oTo TEUAYLO TOV TN dEYTNKOV Kot TponyHOnke to yoyavOéc, K-
navonke mept to 58 kg N ha™ pe Baon v moapayoyn Bopdlag kat mepi ta 33 kg N
ha™ (16.3 kg N ha™ vynidtepo amd t petayeipion e aypovimavonc) pe Baon mmv
TEPLEKTIKOTNTA 6T0 omdpo. [lapaymyés apafocitov petd to yoyavlég oe oxéon pe
™mv aypavaravon nrov 85% vynidtepec (Balcom & Reeves, 2005).

Epopuoyn apenyionopdv ot onoieg mepthapévouy £30poPEATIOTIKES KAAMEP-
YEEG YUXAVODV 1 CUYKAAMEPYEIEG LUKPOCTEPUOV GLITNPOV UE PIKPOSTEPLO £1OM Wo-
xovOav, emPdAiovror TovAdyiotov KaBe mévte xpovia. H taktikny Tov apenyiomopov
avT®V oVUPAALEL oTOV TEPLOPIGUO (AOY® drakomng Tov Proloyikol kKokAov) (ilavioy,
EVIOUOV Kot acBeveldv, KaBdG Kol oTNV omoKatdoTacn e e&aviAnuévng amd opt-
opéveg KOpLeg KAAMEPYELES, EOQPIKNG YOVILOTNTOG KOl VYIEWNG Katdotaong. [ tnv

10
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amoKaTAGTAOT 1| STNPNON TNG YOVILOTNTOS TOV £6APOVG EQPAPUOLOVTOL KATAAANAN
CUCTNLOTA OUEWIGTTOPAS HE WLYavOT, YAWPES 1 0pYOaVIKEG MITAVGELS Kol TPOoGOnKeg
SLPOP®V EWVDV KOUTOCTOGS.

H dnuovpyla pog déoung €ykvpmv, a&omiotoyv, edypnotev oAAd Kot KGLVo-
TTIKOV» oypO-TEPPUALOVTIKMV JEIKTAOV, LLE TN XPNON TOV onoiwv givar duvatn alo-
Adynon Kot n 6HYKPLIoT TOV ETMEOOV TG CELPOPING TOV AYPOTIKAOV OIKOGLGTNUATMOV

elval éva Bpa mov amacyoAel EvTova GY|UEPO TNV EXIGTNLOVIKT KOWVOTNTA.

11
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1.3 Eaidopaon 6Tig £00.QIKES 1O10TNTES

1.3.1 ®voikéc 1010TNTES

O Carter (1988) amédei&e O0TL To QLTIKG VIOAEIUUATA TPOKAAOVY aOENGN TOV
HOKPOTTOPDOOVS TOL £06POVGS, Kot OTL VTApPyeL LYNAOL Pabuod cuoyéTion petasy po-
KPOTOPMAOOLE Kol PUVOUEVIKNG TukvoTtnTog. H vmapén opyavikng ovsiog 6to £60¢p0og
EVVOEL TO POIVOUEVO TNG CLGCMUATOGNS KO TN GTAHEPITNTA TOV CLGCOUATOUATMV.
H opyavikn AMmavon eniong Kot To VTOAEIUHOTA TOV KOAMEPYEIDV GUUPBAAAOVY GTN)
dNuovPYio GLECOUUTOUATOV HE peyaALTEPT HEon otabuouévn didpetpo (Cook et
al, 1992; Evans et al., 1989).

H emoyn evoopdtmong tov yoyoaviovg eoptdtot amd T KAUUTOAOYIKES GUV-
Onkeg, aALd Kupiwg OP®G 0md TO GTASIO TOL BLOAOYIKOD TOL KUKAOVL. ZOUO®OVO LE TN
BipAoypapia, n mpacivn Popdalo kabmg kot 1 LEYIOTN TEPLEKTIKOTNTA TG 68 AlwTO,
eLPOVILOVV TIC LEYIOTESG TIUEG GTO GTAOL0 TNG GvOnong.

H épevva kou n oyetikn mAnpoeopnon 6Gov agopd TNy €Tidpacn TOV KOAAL-
EPYELDV GT SO TOL £APOVS, Eival GYETIKA (Kkp. AoTelel OLMG ONUOVTIKO GTOL-
Yel0 Y10 TN poKpoypOVIK S1THPNOT TS OOUNG, G CLVONKEG GLVEYOVG KOAMEPYELOS.
O POoGOI0PIGHOS TETOI®Y PLTAOV TTOV £IVOL TAEOV OTMOTEAECUOTIKA GTI OLAUOPP®O
otafepag £d0PIKNG OOUNG amotedel {NTOVUEVO Y10 TNV EVOOUATOGT TOVG GE OEPOPL-
K@ cvotiuata openyiomopds (Chan & Heenan, 1996). Xt otabepdtnta g dOoUng
TOV €3APOVS GLVEIGPEPOLV d1dPopot Brotikoi Kot aftotikol mapdyovtes. Ta didpopa
QLT £QOVV OUPOPETIKEG IKAVOTNTEG GTNV aOENCN 1 HEIWON TOV SOOIKOCLDY TMV
napdvo topayoviov. Ot Reid & Goss (1981) anédei&ov 6Tt evd 1 avamtuén evog mo-
AeToS YpaGO00 Kot VOGS €100VG TPLPLAALOD avENcAY T 6TABEPHTNTA TOV GVCCM-
HOTOUATOV, 0 apafodcitog Kot 1 Topdto peiwoav v idto TapapeTpo, avamTuyUéva
Kot to Téocepa €idN oTig 101eg epyactnplakég cvvinkes. To 1988, or Angers & Me-
huys anédei&av 0Tt o kp1Oapt Kot 1 uNdKN awEAvovy T 6TafepdTNTU TOV GLOCMO O~
TOUATOV 0T GVYKpATNOoT vEPOD o€ avtifeon pe To KOAaUTOKL OTAV GuYKpivovTal e
TOVG UAPTLPEG AYPOVATOVOTG. ZNUAVTIKO pOAO 6TN 6TAOEPOTNTA TOV CLGCMUATOLA-
TOV Kot gV Yével 611 doun mailel to prlikd cOGTHA TOV PLTAOV, TO 0010 1| UIToPEl Va
BeAtidoel Betikd ™ doun 1 va TV amooTafEPOTOMGEL, TpoTonolmvTag To PH 1 pe-

TOBAAAOVTOG TIG 0EELO0UVOYWYIKES OVTIOPACELS LLE TNV TOPAY®OYY] OPYAVIKOV 0&EEMmV
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070 OTPAOUA TOV PLLOCTPAOUATOS KAODS KOl e PLGIKO KATAKEPUATIOUO TOV CLGCM-
notopdtov and  deicdvon tov (Oades, 1984).

Av ka1 otd)0g TG Tapayouevns Proudlaog sivar To Hyog TG mopAY®YNS, CL-
OTNUOTIKY OVOAVOT TNG Tapoy@ytkoTnTag Tov €0dpovg Ba mpénel va mepthapPdvet
éva eAcpo LETAPANTOV, ol omoieg emnpedlovV TN PMTOGLVOETIKY TOPOYMYIKOTNTO
HEG® TOL ¥POVOL, OIS Y10 TAPASELY LA, TO £0POG, KALOTIKOL TAPAYOVTES, VOPOAO-
yia, €0 QUTOV Kol TOKIAMES Kol TPOTOG KAAMEPYELNG TOV PLTIKOV €idovg. H aglohd-
YNoM TG €00PIKNG TapaywywkdtnTag e Bdon v euneipio sivor teplopiopévn e&at-
Tlog eyyevdv oAANAETIOPACEDV TOV HETAPANTAOV TOL VIAPYOVY KOl TO TOAVGVLVOETO
TOV KMUATIKOV HETOPANTOV. Xe paKpoypovies apswyionopss, otig HILA., n yeopyia
LEC® TNG YEVETIKNG EMAOYNG, £XEl UETAPEPEL UEPOC TOV opyavikoy GvOpakoa (C) oe

TAEOV OIKOVOLKE OQEALO KOUUATIOL TOV KOAMEPYELDV.

1.3.2 Xnuikég 1010tnTeg

Ta xopaKTNPIGTIKA TOV QUTIKOV VIOAEWUUATOV Kol Ol QUOIKES WO10TNTEG TOL €-
daovg givatl ot Tapdyoviec mov puOpilovv TG oyéoelg Hetalhd ™G opyavIKNG o0VGiog
Kol Tov €dapovc. H Broymukn modtnra Kot ot QUOTKEG 1010TNTEG TOV VITOAEIUUATOV
emmpedlovv TN dvvaTdTNTO ETAPNG LLE TO EOAPIKO VAIKO KOl TIC CUVETEIEG GTNV OO~
ovvBeon avtdv. ['a mopdoetypa, LeEudvVoVTog TO HEYEDOC TV TEUAYIOIMV TOV QUTIKMOV
vroAspaTov pe vynid kidopo C/N eravédavovpe ™ poakponpdeoun anochvheon
opyavikov C. Avtibeta to pkpo kAdopo C/N éxel kabBolov N avtibetn enidpacn ota
vroleippoto (Angers & Recous, 1997; Vanlauwe et al., 1997). H oyéon C/N anote-
Aet éva deikn Yo v TaydTTo amocvvleong kot To Pabud ¢ yovpomoinong g
eutikng palog. To yoyxovdn Bertidvovv v avaroyia C/N oto édagog (Ladd et al,
1986). Ene1dn oto mepiocdtepa VIOAEippOTO KOAMEPYEIDV TO T0G0oTd C glvar vyn-
AOtepO o€ oyéom pe avutd tov N kot o faktiplo Tov £64Povg ypetdlovTot Kot Ta dVO,
10 N mov mapéyeTon amd o Youyovo SIELKOADVEL TNV ATOGVVOEGT TWV VITOAEIUUATOV
NG KOAAMEPYELOG KO T1) LETATPOTT) TOVG GE OPYOVIKT] OVGI TOV £36POVG.

H xopo vtdbeon mov drutvndbnke yio va eEnynoet Tig mapatnpnoelg oyetileton
pe m owdecoTnTe, OTNV TEPITTMOT TTOV HEWMVETOL TO PEYEDOG TOV PLTIKMOV LTTO-
Aeupdatov, ™g vyning avoroyiog C/N avénbnke n dwobeoipdtno tov edopikod N
Yo amocHVOEST LKPOOPYOVIGU®MV, EVO Y10, TN YOUNAN avaAoyio ToL KAAGUATOG TV

VTOAEUUATOV, 0LEAVOLEVNG TNG ETOPNG ALEAVETOL KOt 1] TPOGTAGia Tov opyavikoy C
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ot Podidonacn. H evepyn dwobéoun empdvelo eEaptdrat eniong amd Tig 1010TNTES
™G £00PIKNG SOUNG. AVTE TO YOPOAKTNPICTIKA TOV £6APOVS KAODS Kot TO £30PIKO dv-
VOUIKO VEPOU EIval 1KOVA VO, TPOTTOTOMGOVY T1 UETOPOPE Kot TN O1afecILOTNTO TOL
o&vyovov kat tov N (Recous et al., 2010). Znuavtikd eniong poro dadpapatiCel Kot
T0 TOGOGTO TOL alMTOV dTaV amerevLOepdVETAL 1] EKKPIvETOL 0 TaL LUATLO TOV Pt
KoV ovotNUatog (ota almTodecUEVTIKG PUTE) oTN dradikacio BavdTov Katd T didp-
KELL TNG KOAAEPYNTIKNG TEPLOOOV N AmocVVOESNC TOVG, HeTd TN cvykoudn. Katd to
napelBdv, avt n mocdtrta N elye ayvondet 1 vrotiunBel amd Tovg epevVNTEG KaTd
TNV TPOGTADELS TOVG VO EKTIUGOLY TO 160L0Y10 Tov N o8 KaAMEPYELES YuYOvVODY
(Peoples et al., 1995b; Evans & Edwards, 2001; Crawford et al., 1997). H aia tov
YuxavlmOV oTo KOAAEPYNTIKA GUGTALOTO, EYKELTOL GTI SLOTPNON N OKOUN KOl TNV
avENGT TOL OAKOV al®OTOV GTO £00POG KOL | GLVTIPNOT TOV Yol TNV EMOUEVT] KOA-
Mépyela, o cvotiuato apswyicmopdv (Amanuel et al, 2000; Unkovich et al., 1997;
Ladd et al, 1986). Metd v KaAMEPYELD TOV YoyovOm®V 10 GUVOAIKO AlmTo 6TO €00~
QoG av&aveTal, TNV TEPITTMOT] TOV TO TOCOGTO TOV OEGUEVOUEVOL N OV TOPaUEVEL
070 aypoTIKO cvoTnUa gival peyaldtepo amd T0 T0c0GTO TOV ALDTOL TOV UTOUUKPV-
VETOL e TOVG Kapmovg 1 ta vrodsippata (Van Kessel & Hartley, 2000). IToAvapiOpot
KMUOTIKOL TTOpAYOVTES, €O0PIKES OOTNTES, OYPOVOUIKES OLXEPLOTIKEG TPAKTIKEG,
mailovv oNUOVTIKO pOAO GTO TOGOGTO TOL ALMTOL GTO £00POC LETE Amd TNV KAAMEP-
yew Tov yoyavldv, mapd to gidog tovg (van Kessel & Hartley, 2000; Kaul et al,
1996). Qotdc0 KavEVAG 0O AVTOVG TOVG TaPAyovTeG dev umopei va. eEgtaotel Eeyo-
pLotd and Tov A0, KOO OA0L aAANAOGLVIEOVTAL.

O opyovikog GvOpakac tov €ddpovg amotedel cOuemvo pe tovg Roming et al
(1995) 10 oNUAVTIKOTEPO JEIKTN TG TOIOTNTAG KAl TNG VYELOS TOV £3GPOVE, TOGO Yia
TOVG EMGTNOVEG, OGO Kat Yo Tovg aypdtes. [loddol vroostpilovv 6Tl 0 opyavikdg
avBpaxog amotelel T0 PAcIKO Kol LOVOSIKO KPITNPLO - OEIKTN TG TOdTNTAG TOV £00-
QOVG, YTl lvol TPMOTOYEVNC TTNYT Kot Tapakatadnkn Opentikdv yuo ta eutd. Eivon
amopoiTnTog Yoo TNV emBounti SoUN TOL 3APOVE, TN GLYKPATNOT TNG VYPUGING, TN
petmon g dPpwong, ™ dmOnon Tov vePoL Kot TOL Aépa Kot TEAOS Yo TOV EAEYYO
NG OMOTEAEGUOATIKOTNTAG KO TNG TOYNG T®V EQUPUOLOUEVOV GTO £00LPOG YEMPYIKMOV
eoppakov (Bronick & Lal, 2005; KovkovAdkng x.d., 2000). To 1060616 TOL 0OpYyOvi-
Ko¥ GvOpoka TOIKIAEL, OVAAOYO LLE TN XPNON YNS KO OTA KOAAEPYOVUEVA, EOAPN, GV-
vn0wg, éxet evpog and 0,4 £mg 1,8% (Caravaca et al, 1999). H dwbeoydmra tov op-

YoviKoy dvBpaka Kot Tov aldTov GTNV aToGHVOEST] TMV VIOAEIUUATOV TOV YOPTOdO-
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TIKOV QUTOV KOl 1] OPYOVIKY] 0vGia TOV £3GPOVS ETNPEALOVV TIG OUOIKOGIEC OPLKTO-
moinong — petaxivnong kabmg kot v mTosotnTo Tov Oabéciov al®dTov oTNV ETOUE-
vn koAAEpyela. Ot emdpdoelg [ tivoc| o dadikacio. opvktomoinong tov al®tov
Kot dlayeiplong Tov elvar apketd mepimlokes eEoutiog TNG CLGGMPELONG TV PLTIKMOV
OTMV 070, GLOTHLOTO OWTE Kot Tov apyd pvBud amocvvbeong tovg (Schomberg &
Cabrera, 2001; Schomberg & Endale, 2004).

Yougwvo pe toug Brye et al. (2002) 1 uébodog tng xpnons £60pIKOV SaKTLAI®V
0€ GYE0N LE TNV AVTOAAQYN 1OVI®V pNTivng xpnoomoteitat yia vo kabopiobei o pub-
nog opvkTomoinong Tov AlMTOV, CLUTEPIAAUPAVOUEVAOV TNG ESQPIKNG TOOTNTOG KOl
TOV KALOTIKOV Tapayoviov. Ot ed0pikeég TomofeTN el SUKTUAM®MV Kot O1 TOPOUOVEG
TOVG Y10, OPIGUEVO XPOVIKO dtdoTnua VTGOV (eT®Acelc), mhpa tavTo, VIOKEWTOL OF
HEeYOAES SLOKVUAVOELS H10TL O dAKTOALOL OEV €lvar opoyevomompéva chvOeta delypo-
T eEoutiog TG HEYAANG £yyevos Y®@POTAEIKNG SKOILOVOTG KOl OPUKTOTOINGNG TOV
alotov (Brye et al., 2002; Carpenter-Boggs et al., 2000). Axoun kat pe avtode ToVg
TEPLOPLOTIKOVG OPOVG, N HEB0dOG vt a&loAdynone g petakiviong tov N ota o-
ypoolkocvoThato anotedel yprioo epyoieio (Schomberg & Endale, 2004).

Ye nepapoto oto Watkinsville tov HITA, apenyionopd 4 gutdv edapokdiv-
yng ne PapPdxt elye ¢ amoTEAEGHO OPVNTIKY CLGYETION TNG Propalag aVT®V, Kot TG
avaroyiag C/N pe 10 €8091kd Al®wTto OV TPOGIOPIoTNKE 68 KATAANKTIKO ¥povo 90
nuepav. O pvBuog opvktomoinong tov N Bpédnke o€ mocooTd MOV KLUAVONKAY OO
20 ¢w¢ 50% younAotepa petd amd kaAlépysio, pullov mapd PETO amd KOAAEPYELD
Bpoung, elatokpdupng Kot TpLpvAAL0D.

H yopaktnpiotikn avoroyio C/N, g 101010, Kot 1 @poTNTO 6THY OAOKAN-
PMGCT TOV KUKAOL TNG KOAMEPYELNG E00POKAALYNG EMNPEALOVY ONUOVTIKA TN Ol00e-
owdta Tov N oty endpevn kaAlépyewo. [ToAAEg Epeuveg €dei&av OTL peydieg mo-
c6tteg N UTOpovV Yp1Yopa VO, OPLKTOTTOOOUV LE TOV TEPUATIGHO TOV PLOAOYIKOV
KOUKAOV TOL YuyovOoe.

H 1y 0a wpémel va eivon younin, wdwaitepa Otov TpoOKeLTol va. akolovdncouvv
KAAMEPYELEG U1 Yoy ovOdV, doTE TO0 ALMTO TOV ATEAELOEPDOVETAL KATH TNV OTOIKOOO-
unon g Propadag amd ™ Spacn TOV UIKPOOPYOVIGUMY TOL £3AQOVG, va givat d100é-
OO 0T PUTA TNG KaAALEPYELaS OV akolovbel. Oco ta puUTE TNG KOAMEPYELNS OVTNG
OVOTTOOOOVTAL, 1) TEPIEKTIKOTNTO TOL £0APOVE oe AvOpaka av&dveral, evd M Teple-
KTIKOTNTO 08 TPOTEIVEG Kol katd cuvéneilo og alowto pewwverarl (Harris et al., 1994,

Mueller & Sudman, 1988).
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To Wavikdé aniiko C/N, yio v TodTEPN OTOIKOSOUNOT TOV OPYOVIKOV VTTO-
Aeupdtov kopoivetar petald tov avaroyidv 15/1 émg 25/1, avaidy®we Tov eUTIKOD
eldovg. Otav 1o TAiko ivar peyddo, ol KPOOPYOVIGHOL TOV £3APOVE TOV SLOGTOVV
T0. opyovikd vroleipporta, Tollomiaoidlovior vgpuetpa (Adyw g apboviag Tov
avOpoka), pe amotélecpo 10660 T0 Al®TO, TO 0MOi0 TAPAYETAL OO TN JACTACT TV
QLTIKOV VTOAEWUATOV, 0G0 Kot TO dafécipo avopyavo GlmTo, Vo KOTOVOAMVETOL
amtd TOVG LKPOOPYAVIGHOVS Y10 TNV OIKOOOUNON TOV TPOTEIVAOV TOVS KOl TV KAALYM
TOV AVENUEVOV OVAYKDV TOVG.

Ot Wilson & Hargrove (1986) avageépovv 61t 36% omd ta emQOVEIONKE VTTO-
Aeippoato TpLeLAAOD peTd and 4 gfdopnddeg dev vanpyov miéov. Epyoacia oty B.
KapoAiva €dei&e 611 44% amd ta vrodsippoato N TOV TPUPLAAOD OTOTAUIEDTNKOY MG
opuktd N, 18 gfdopdoeg petd v dodikacio evempdtmong, Kot 6Tt 1 501K de&a-
peviy N v KoAokaipvy mepiodo, ekeivn 0Tov KaAlepynOnke yoyoavoic, ftav mAov-
GlLOTEPT] GUYKPIVOUEVT LE TNV OEEQUEVT] TOV TEUAYIOV TOV OEXTNKAY YNIKN AlTavon
N (Crozier et al., 1994). Ocov agopd otn peiwuévn dabecinotnto N oTic ETOUEVES
KAAMEPYELEG TV YuYovODV, vty oyetiletan pe v amochvlieon g QLTIKNG Plopd-
Coc. Mwkpotepn 1 avaroyio C/N, mopanéunel o€ avEnpév ToyvTTO TG ATocVVOE-
oNG NG EVOOUATOONG 1| TOV VIOAEpdToV T0v Yyoyxavbovg (Fahey et al., 2001;
Voisin, 2003).

Ot Frye et al. énoc ka1 o Power (1988, 1990) dwanictwoay 011, £4v cvumept-
MeBovy yoyavoh oto kKodlhepyntikd cvotnua, 1 avoroyio C/N ota vroiesippoto
TOV EVOMUATAOVOVTOL GTO £00(POG UEIMVETAL, VO avTiBeTa 1 pukpoflaxn dpactnpio-
™mTo aLEAVETAL, ETOUEVMG avEaveTon Kal To dSuvaukd N oto €dapoc. Edaen pe xpo-
via xpnon yuxavlmv 610 16ToptKd Tovg, EUQUVIOVY KOTE TEKUPLO LEYOAVTEPQ TTO-
000Té 0pYaVIKNG ovGiag amd ekeiva, 0T OO0 EVOAAGGETOL AUEWWICTOPA YL XaAVODV
ue aypavdamavon. 1o 610 cuprépacio KataAryovy kot ot Rao et al. (1995), ot omoi-
ol ovOPEPOLV OTL 1 PEYOADTEPT GLUPOAN TG EVTOENS TOV YuYavODV GtV oUEW1-
omopd givar 1 peimon g oxéong C/N oto vroAeippata. Meléteg mov Eyvay yio Tnv
extiunon mg peimong tov PN oto vroAsippato yoyavloy, Tov Bpickovial g KaTd-
oT0on amocvvieons, odnyodv 610 cuumépacio 6Tt TeplocdTePo amd 30% tov N TV
YuxavlOV avokTatal omd TNV ETOUEVN KOAMEPYELD, OALG KO LEYAAEG TOCOTNTESG TOV
oTOLYEIOV GLYKPATOVVTAL 6TO £0APOC, Kupimg oe opyaviky poper (Harris et al., 1994;
Mueller & Sudam, 1988).
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O1 Kuo et al. (1997b) amédei&av 6tL M pokpoypovn dotripnon Tov opyavikov N
oyetiletan pe ™ dwbeoudra g Propalag oe opyavikd C.

[Tepdpata mwov deénydnoav otn N.A. AyyAia, 010 TAOIGI0 T®V OMOIWV OOK1-
pdotnke apetyiomopd pe yoxavon, kotedeiEav 6t 1 néBodog ot Aettobpynoe vep-
YETIKG OTN JTNPNON TNG OPYOVIKIG 0LGIOG TOV €0APOVG, PEATIOVOVTOG TaPAAANAL
TO PLGIKO KO YNUIKA XOPOKTNPIOTIKE TOV: GUYKEKPIUEVE £QOOIOcAY TO £00(POC LE
emmpoctero N kot HelOGOV TNV ETPAVEIOKT] TOL SAPPOON AT TIG EVTOVESG YELLEPL-
vég Bpoyontdoelg (Boquet & Dabney, 1991). Emiong, ot Oyer xou Touchton (1990)
AmESEIEAV TTEWPAPATIKA, OTL 1| OENGT TOV €00.PIKOD N HETA amd KOAMEPYELD YELEPL-
vou yoyavBolg emépepe adEnom g mapay®yns TV S0 KOV KOAAEPYEWDV Popt-
Baktoy Kot 6Opyov, YmPig Amavor OTIC EaPVES KAAAEPYELEG, LE TOVTOYPOVT] LEimON
NG MEPLEKTIKOTNTOS TOV €04POVS GE OPYOVIKY] ovsia. Makpodypoves aUEWICTOPES
oV AyyAla pe xeiepvd yoyovon — Bappakxt £dei&av avénon tov mocsottov C kot
N, n ool 00N yNoE KO G€ TEMKN AVEN T TOV TOPAYOY®OV Boppfokiov.

Ot Entry et al. (1996) dwomictwoay 0Tl €4V OTIC AUEWIGTOPES VITAPYOVV YELLLE-
pwvé yoyavin tote  pikpoPraxn Propdla N elvon apretd vynin kot pall pe 1o KAG-
opa C microbial/C opyavikdc, givar akpiPeic deikteg yioo LoKPOTPODEGES PUTIKEG
Topay®YEG. ApkeTEC peAéTeg £0€1E0V OTL TO TPOUVUPEPOUEVO KAAGHO amoTeAEl pio
aSlOTIOTN €00PIKT TOPAUETPO, DCTE VO TPOGOIOPICTEL 1 EMIOPACT) TOV YEMPYIKDV
TPOKTIKOV GTH OpacTnplOTnTe TOV UIKPOOPYAVIGH®Y Tov £ddpove. Ot Anderson ko
Domsch (1990) katéAn&av oto cupmépaocua 0t 1 Oetikh cvoyétion peta&h Cmicro-
bial/Copyavikog kot g tedkng Propalag cvpPaivet 16t 1 d1abecudTTA TOL €00
euov C av&avel kabdg av&avetar kot 1 fropdlo oy vo peiétn meployn. Eedcov 1
dwbecipudTTa TOL Opyavikov C elvarl kotevBuvTpla peTaPANT 6T GYECN TOL KA-
OUOTOG, LYNAOTEPES GULYKEVIPMGELS EVKOAD OLOCTAOUEVOV OPYOVIKOV GUGTOTIKMOV
amd to Tuqpe g prtoéceapos Kot cvyypovn priikn avadiopydvmon, o kataincovv
o€ VYNAOTEPES TIHEG TOV KAAGUOTOG,

O1 Hesterman et al. (1987) katéAn&av oto cvumépoaoua 0Tt o1 TocoTNTEG ald-
0V oL TTPoNABav amd ™ Propdla TV Yuxavldv elvar S100éc1ueg oTIC EMOUEVES
KOAMEPYELEG KOt OTL H10LPOPOTOIOVVTOL OVAAOYO LE TIC TPOKTIKEG KAAMEPYELNS, TIG
KMUOTIKEG GLVONKES Ko TNV £0APIKT LYPAGTO.

Xe mepapota mov EAaBav yopo otnv KopdoPa g lomaviag, pe yoapaktnpiott-
K0 Mecoystoxo khipa ko £dapog Vertisol (Soil Survey Staff, 1975) o Lopez-Bellido

et al. (1997) xatéAn&av 610 cVUTEPACHO OTL GE SIETN OUENYIOTOPA, 1| GUVEXNG OKOA-

17

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



Mépyetla Kat ypnomn yuyavhoOc 6To cVoTNA, 0V PEATIOVEL TO TOGOGTO TEPLEKTIKOTN-
TOG TNG OPYAVIKNG 0VGIOG GE OYEOT UE OLETH] LOVOKOAMEPYELD GlToplov eoutiog TV
KMpotikdv ovovinkov. H andielin tov N ftov o eueoavig 6to GOGTNHO ClTapt-
AYPOVATOVOT|, WOHTEPA LLE TNV OKAAMEPYELD AOY® TOV WOOHTEPOV YOUPAKTIPICTIKMOV
Tov €dapav Vertisol.

H avtandkpion tov kaAlepyeldv oty almtovyo AMravon daepépel ot cupPoa-
TIKN KOl 0TI LEWUEVNG KoTepyaciog yempyio. Xe em@avelakn ypnomn almtodyov At-
naopatog (1iaitepo ovpiag) dnuovpyodvrol andreles N péow eEdtpong, kabmog Kot
axwnrtonoinon N and To VTOAEIUUATO KAAMEPYEUDV — 10104TEPA EKEIVOL TOV GLTNPDV,
ta omoia Exovv vynAn avaroyio kKAdopatog C/N. Ao v dAln, ot Varvel kou Peter-
son (1990) dwamictdvouy Ot1, emmpochetn alwtovyog AMimaven avédvel TV TocoOTNTA,
00 NO3'-N o¢ BéOog 150 cm o115 POVOKAAMEPYELES GLTNPOV.

To mo INUOPILEG GVOTNHO AUEWYICTTOPAS OTIS ESUPOKAUATIKEG GUVONKES TNG
N. Mecoyeiov ko yuo Bapid €0dpn amotedel o kaAlepyntikd {evyog ortdpt — nAi-
avBog emeld”] o 6VO OVTA PVTA YPNCILOTOL0VV avopyovo N Kot £60pIKN vypocio ot-

apEGOL ToV £daPkov TpoiA (0-90 cm) pe v LYNAGTEPT OTOSOTIKY GYEDT.
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1.4 Enidopaon 6ty amodoTIKOTNTO Yp1ions alaTov

1.4.1 T'evika

Meta&d Olwv TV arapaitntov Opentikdv otoyeiov, to dlmto (N) Bewmpeitat
®¢ 10 TALOV ovayKaio ototyelo yioo TV avopyovn Bpéyn TV KaAMEPYOULEVOV QU-
TV, KaODG aokel T peyoldtepn enidpacrn oy avénon, v avartuén kot omddoon
TOV KOAMEPYELDY, EVD GLYVA OTOPOivel TEPLOPIOTIKOS TOPAYOVTOS TNG YEWPYIKNS
mopayoyns. Ta eutd amattodv peyaieg moocodtnTeg aldTOV Yol EVOOUATWOOT GE TO-
AapiBueg opyovikég oveieg (Tpwteives, voukieivikd o&éa, YAwpoPOAAN, aAKAAOELN,
Brrapiveg, puOuiotég avénong), ot omoieg mailovv (oTikd poro otV avénon kat Ty
avAmTLEN TOLG.

O kopveaiog poOLoc ToL AlMOTOV PAVEPMVETOL TPMOTAPYIKA amd Tn BEomn mov Katéyel
og eninedo doung Ko Aettovpyiag tov eutov. ‘Etot, 1o dlmto vreicépyetal og:

* Aopikd GVGTATIKO TOV HOPiov TS YA®POPOAANG.

* Z0oTaTIKO TOV OUIVOEEWV, TO OTTOL0L ITOTEAOVV TIG OOMUKES LOVADES TMV TPOTEIVAOV.
* Zuotatikd Twv eVOOHmV.

* Amopaitntog Tapdyovtag yio Ty a&omoinon tov voatavlpakmy.

* AleyepTikdG TapAyovTog TG avaTTuEng Kot Asttovpyiog Tov priav.

* Téhog, evvoet v TpdoAnyn Kot a&lomoinon Aommv OpenTIKOV oToXEl®V.

H avénon ko mopayoykdtnta piog kaAlépyslog eivatl 1o afpotoTikd amotéde-
opo. VoG HEYAAOL 0plBHoD GLOTATIKGOV Kol UETOPOAIKAOV S1001KOGIDV, Ol OTOiEg
dpovv pe petafintn évraon kab’ OAn T ddpkel Tov KOKAOL (NG TG KAAMEPYELOG
(Below, 1995). Av ka1 givar d06KOAO Vo TPOGSIOPLoTEL Evag oveEapTnTog POAOS TOL
N, 1 mapovcia Tov paiveton va gival kaBopioTikn Yo TNV aéNoT TOV KAAAEPYOLLLE-
VOV QUTOV.

H xvpilapyn enidpacn tov N oto puud advénong tov gutod cuvvteieital pécm
™G avamTuéngG NG KOUNG Kot ETopEVeS TG déopevong eotoc (Grindlay, 1997). Ewdi-
KOtepa, avénon ot yopnynon N mpodyel TNV adENCN TS EMPAVELNS TOV POAA®V
(Gastal & Lemaire, 2002), tn chvOeomn yA®POQOAANG Kal TN @MTOGLVOETIKY KOVOTH-
T0. TOV EOAAQV, LLE OTOTEAEGUO TN UEYOADTEPN COAANYT OOTOG, TNV VYNAOTEPT PO-
ToovvOeom g KOUNG Ko vynAdTepes amodooels (Below, 1995). Ot van Keulen et al.
(1989) emPePaidvovy 10 poAo awTO TOL N, GLYKEVIPOVOVTOG TEPAUOTIKE dEOUEVL

ovoyétiong tov puhuod aeopoimong tov CO, pe dapopeTikd emimeda puAAKoD N
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amd apKeETO ELTIKA €idn (Kodoumokt, niiavBo, poll, BapPakt, tevtia, ottdpt k. ¢.). O
péytotog puouds apopoiwong tov CO; £de1Ee pio YPOUUIKY] GUGYETION LE TN CLYKE-
vipwon tov N ota guAAa. Kat’ avaroyia, kot n mapoayouevn Bropdlo deiyver pio o-
valoyn oyéon pe to @uAAIKO N (Evans & Edwards, 2001). Ev tovtorg, yuo va pmopé-
GOVV TOL PUAAL VO ATOKTGOLV TNV TANPT BE@PNTIKA POTOGLVOETIKY TOVG IKAvHTN T,
10 N tpénel va eivan 0100€0110 Kupiwg 6T0 6TAS0 AVATTVENG TOV PVAA®V.

Me 10v 0po «160l0y10 aldTov» 0pileTON N EPAPULOYN TOV APYDV TNG OLUTHPN-
ong g nalag €tor @ote t0 ALMTO va JATNPEITOL GTOVG SLAPOPOVS LETOCYTLLOTL-
opovg Kot Prodoyikég diepyaciec Tov cvotnuatog. Ta 1oolbyln tov almtov givor mo-
AOTIHO. OTNV KOTAvONoN Kol EMEKTOCT] TOV YVAOGEMY TOV OPOPOVV GTOV KUKAO TOV
aldTOV. ZVVEIGEEPOLY BTNV OVOYVAOPIoT] TOV UNXAVICU®OV TOV gopomv aldtov. H
KOPLL XPNOT TOVS APOPE TNV EKTIUNGN TOV ATMOAEIDV GE £vO, dEGOUEVO GUGTIUA O-
YPOTIKNG TTOPOY®YNG. XNUAVTIKO 6Toreio tov 1colvyimv gival 1 opukToToincn TOL
opyavikov aldtov (Zynua 1.1). T1ig meplocdTepeg EPEVVEG 1| EKTIUNON YIVETOL UE TNV
KOAALEPYELDL QUTAOV TTOV OV MTOIVOVTOL UE YNUKA MTAGHOTO 1 UE GAAES OpYOVIKES
ovoieg. H Prodoykn| déopevon tov aldTov cuvicTd £vay KOpLo mapdyovta Tov 1eolvy-
yiov. Ot Burns kot Hardy (1975), 6mwg avagépovv ot Legg kot Meisinger, Bprikav 6Tt
N oéopevon almtov amd T cvuPimon tov Rhizobium épbave ta 140 kg N/haly oe
Kaprodotikd yoyovdn. Exiong o Jenkinson (2001), o moAvetn mEPAUOTO GLTNPOV
Bprike Ot1 N un ovuPlotiky déopsvon aldtov Kvpovotav omd 23 péxpt 29Kg
N/halyear.

Yyqua 1.1: Kokhoc N o aypo-owosvotnua (Ridley et al., 2004).

To N 6uwg, to onoio dev TpocAapPaveTor omd ta UTE KOTd TN SLUPKELL TNG

KOAMEPYNTIKNG TEPLOSOVL, €lVOL EMPPENES O AMMAELES. XTIG CLUVENELES TNG YOUUNANG
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amodotikdTNnTag Tov N Iepthapufdvovtal 1 oUnAn TodTnTa vEpoL AdY®m avénong Tomv
VITPIKOV, 1 adénon Tov eavopevov tov Beppoknmiov kot 1 peiwon tov 6Lovtog 6t
otpatdceopa e&ortiog Twv NOy (Galloway et al., 1995). Emunpdoheta, n younAn o-
nodotikdtnto Aitovong (FNUE, Fertilizer Nitrogen Uptake Efficiency) peuovel onpa-
VTIKG TNV OIKOVOUIKT atOd00N Y10, TOLG Tapay®yoVs. [TOAAEG EVOAAAKTIKES TPUKTIKEG
dwayeipiong Exovv potabei yia Pedtioon g FNUE ota aypoowkosvotipata (Dinnes
et al., 2002; Crews & Peoples, 2005). Mia. t€to100 TPOKTIKY OOTEAEL 1| YpTION YoYOV-
oV, Wuitepa eketvov mov avalapfavouy To pOAO YEWLEPIVAOV PUTMOV EGAPOKAAVLYNG
ovykepalovtag 1o mapeyouevo N avtdv pe to amortovpevo N g enduevng KaAép-

YEWLG KOl TOV APLOTO YPOVO EQOPLOYNG.

H mepektikdmmra tov eutov oe N kopoiveror peta&d 1% ko 6% tov Enpov
Bapovg TV 16TV Tov EUALOV. YynmAQ enimeda N Opwg pumopel va mpokarécovy evep-
yomoinom g avénong, n omoia pe T GEPE TNG EVOEYETOL V. dNUOVPYNGEL EAAEIYELS
o€ GAA0 oToryeia av OgV TPOPOOOTNOOVLY CUUTANPOUATIKA, AOY® TOL PUVOUEVOD TNG

apoimoTC.

Ta Mwdopota, stvat £vog akoun onUavTKOS Topdyovtos Tov eTpd 610 160L0-
v10 10V al®ToV. O1 SLPOPETIKEG TOGOTNTEG Kol LOPPES al®TOVOY®V MTACUATOV KO-

Bmg Kot 10 €100¢ NG KoAMEPYELag, Oa mpénetl kdBe popd va Aappdvovtal vedym.

OPTANIKO AZ2TO Avopyaonoinon | ANOPTANO AZQTO
» Mukpopiosn Propalo » (e hppeiord (NHy )
o Punied & (o vmodsiere) - o Mitpdfieg (MO -I)
 2onlLog Axvmeomotnon | e Nigpued (NO5-N)

Yympo 1.2: Zynuotikn mopdotoon e SVVOUIKNG 1ooppomiog HETaED avopyavomoin-
omMg Kol aKivntoroinong tov £dapkod N (Avaroyidng, 2007).

H npoécinyn tov aldtov and ta gutd diépyetar Tpio otadwe (Mengel et al.,
1982): a) To mp®dTO APOPE TN HETATPOTN TOV AVOPYAVOL ALMTOV GE OPYOVIKEG EVD-
OE1g KpoL poptokod PBapove (Eyxnua 1.2). Xta avodtepa QUTIKG €101 avt) 1 edon
givon un avtiotpentn. B) X1o de0TEPO 6TASO YiveTal 1 ovvbeon opyavik®dv almTov-

YOV EVOGEDV HEYAAOV poplakoy Papovg (mpmteiveg, vovkieivikd o&éa). v) To tpito
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OTAOL0 AVTITPOCHOTEVEL TN OAGTOCT) TOV LOKPOUOPI®V Tov TEPLEYOLV AlmTOo, e TN

Bonbeia vopoAvTIKAOV EVEOL®V.

Eme1dn ot appuoviokéc Hopeég YpYopa LETATPEMOVTIOL OO TOVS UIKPOOPYOVL-
OUOVG GE VITPIKES, OTOV 01 GLVONKES aeplopov kot Beppokpaciog eitvar uvoikég yia
TNV OVATTVEN TOV UTOV, TA VITPIKA Bempodvtar 6Tt eivar 1 kKOpLo. Lope1| d1aBEcton
aldToV, W10iTEPA Y10 TIC KOAAEPYELEC TTOVL OEV OPIEVOVTAL.

O1 rapopég petald NH;™ kar NO3™ (Hageman, 1984) sivat ot mapakdtem:

e To NH, sivar xotiov evéd o NO3 givar ovidv Kot 68 £vo apvnTIKG QOPTIGHEVO
néco (édapoc) To NH4" deopevetar evd to NO3 mapapéver sukivito. Enopévac,
10 NO3™ pumopet va petakivnfet péoa oto dapikd ddlvpa mpog to piikd cHoT-
po M va ektAvBet amd 1o 600G,

e Ortav 10 appoviakd dlmto tpocropfdvetorl amd To UTA, To £60pog TeivEL Vo yi-
VEL 0EWVO, EVA M OTOPPOPNGT TOV VITPIKAOV £XEL TO avTiBETO amoTéAeca OTO £00i-
(QOG.

o Y& KoAwg aeplopeva £da¢n, o0tav 1 Beppokpacio ival peyaAdTepT ad TOLG 5°C,
10 NH," petatpénetan amd toug pkcpoopyavicpovg (Nitrobacteriaceae) oe NO3™ pe
AmoTEAEG O TNV 05IVIOT TV £00QOV.

e To NH; pmopel va ovTikotaotioel GALO KATIOVTO OV iVl SEGUEVUEVO IE Op-
VNTIKA QOPTICUEVO EQOPIKE TEROYION, ETOUEVMG EMOPE OTN dafecIdTTA TOVC.

e H npdésinyn tov vitpucol and ta gutd meplopiletor 660 avEavel 11 GLYKEVTIP®ON
Al 610 edagikd Sidhvpa (Jarvis et al., 1989). To id10 cupPaiver emiong, 6Tav n

ouykévtpmon tov Cu™™ Bpioketon oe Tolucd eminedo (Weber et al., 1991).
1.4.2 Anortiosic KalMepyardv o aloto

‘Eva medio g emotung tov gutdv mov givor akopa aféfato, eival To T akpt-
Bog mpocdopilel v amaitnon tov vtV oe N, dnAadn 10 mocd ekeivo Tov N ov
yperaletal va TpocAdfouy To GUTE Ao TO £30(POS Y10 VO KOADYOLV TIG OVAYKES TOVG
OV APOPOVV TNV €V dLUVALEL aHENOT Kot cLVOEST TV VE®OV 16TMV Tovug. H yvdon tov
TOPAYOVIOV TOV OLLUOPPAOVOLV 0T TV amaitnon givol aroapaitntn yio v mpo-
BAeyn TOV avayK®OV TOV KAAAEPYEIDV OE Eva VPV PAGLA cLVONKOV, TOoVv B 0ONYT-
o€l o€ KaAvtepn owayeipion tov N, 1060 Y10 0OIKOVOUIKOVG 0G0 Kot Yo TePPoAAoVTL-

kovg Adyovg (Grindlay, 1997).
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O Grindlay (1997) opilet v amaitnon tov eutov 6 N ®g TV TPOGANYM
(uptake) aldtov katd T dbpkelo pog kabopiopévng yPOVIKNG TEPLOSOV, 1 omtoia &-
TTpEneL 10 Péyloto puiud avénong g Enpdc ovciog, Kat®m and dedouéveg mepiPa-
hovtucég ouvOnkec. H mpdsinym tov N, duwmg, sivor wiaitepa petafAnt) t06co Katd
T S1dpKeln evog £€Tovg, 660 Kot PETAED ETMV, TOMODECIDOV KOl KOAAMEPYEIDV, AKOLO
Kot 6tav n wapoyn tov sivarl dpbovn (Gastal & Lemaire, 2002). e tétoleg mepuntd-
OELG, N HETAPANTOTNTO TOL TOPATNPEITOL OTN OLVOLIKT GLGGMPEVONS N amd TIC KOA-
MEPYELES KATM OO OLOPOPETIKES KAUATIKEG GUVONKES KOt Yo SLLPOPETIKE £10M pmo-
pel va meplopiotel oe peydho Pabuod, o0tav 1 TEPEKTIKOTNTO TG KaAMEPYELnS o€ N
ovoyetiotel pe ) Propdlo avti pe to ypovo (Gastal & Lemaire, 2002).

IMa to Adyo avtd, 1 To eVPEMS YPNOLUOTOIOVUEVT TPOCEYYIoT TS Al®TOVYOL
amaitnong Tov eVToL gival 1 EKEPACN TNG CLYKEVTIPMOOTNG TOL 0AkoV N ¢ mpog to
Bapog, cuvnbmg g mocootol aldtov oty ENpd ovoia (YN DM). BéBata, kot ot Ti-
HEC oVTEG peTafaiiovtat pe TV nAkio Tov eutov kot v mapoyn N (Grindlay, 1997)
KOl O€ YEVIKEC YPOUUES 1] CVYKEVTPOOT TOV 0AkoVD N LEI®VETAL, KOODG AvaTTOGCETOL
10 puto (Greenwood et al., 1991; Gastal & Lemaire, 2002). T't" awto €yovv yivel Tpo-
omabelec GLGYETIONG TG HEIWONG TNG GVYKEVTIP®GNG TOv OAKoV N gite pe v avd-
nruén-eEEMEN ¢ kaAMEpyelag (xpnoponoldvtag o Bepuikd ypovo), gite pe ) Pio-
péala. Xt mpooeyyioelg avtég ompilovror kol apkeTol Ogikteg ddyvoong e alm-
TOUYOL OPEMTIKNG KATAGTAOTG OGS KAAMEPYELQG, GTOVG OTTOI0VG YIVETAL AvVapOpd. TTo-

POKATO.

1.4.3 AmodotikotnTa Ypfions alatov

To Khewl yio v adénon mopaymyng ot yewpyio GuvOEETaL e TV KAAVTEPN
amddoom g ypnong tov alwtov. To dlwto Bpicketar oe GAoVS TOLG {WVTAVOVG Op-
yoviopovg ot I'm, apob anotelel GLGTATIKO TOV TPOTEIVOV, TOV VOUKAEIVIKOV 0&E-
OV KoL LEPIKADOV AAA®V CNUOVTIKOV Bloymukd ovoidv. Ymoloyiletor 0Tt amotehel me-
pimov 10 2-4% 1oV ENpov Papovg g euTikng pndloc kot to 3% katd Bapog Tov av-
Opdmivov copotoc. Amotelel akOUn PEYAAO TOCOGTO TV (MIKMV ATOPANT®V, GUVI-
Bwg pe ™ popen g ovpiog, Tov oVPIKOV 0EE0G Kot dPOPOV GAA®V OUUMOVIOVY®V
ToPAyDOY®V. AVTd aSlomotlovvTol ¢ MTOcHo amd To GUTA Tov 0 OaBETOVY UNYOVL-

ouo Yo TNV GUEST SEGUEVCT] TOV OTUOGPALPIKOV d1alMTOV.
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http://el.wikipedia.org/wiki/%CE%9D%CE%BF%CF%85%CE%BA%CE%BB%CE%B5%CF%8A%CE%BA%CE%AC_%CE%BF%CE%BE%CE%AD%CE%B1�
http://el.wikipedia.org/wiki/%CE%9D%CE%BF%CF%85%CE%BA%CE%BB%CE%B5%CF%8A%CE%BA%CE%AC_%CE%BF%CE%BE%CE%AD%CE%B1�
http://el.wikipedia.org/wiki/%CE%9F%CF%85%CF%81%CE%AF%CE%B1�
http://el.wikipedia.org/w/index.php?title=%CE%9F%CF%85%CF%81%CE%B9%CE%BA%CF%8C_%CE%BF%CE%BE%CF%8D&action=edit&redlink=1�
http://el.wikipedia.org/wiki/%CE%9B%CE%AF%CF%80%CE%B1%CF%83%CE%BC%CE%B1�
http://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%84%CE%AC�

Extipdton 611 1 etota maykoce katavdimon N/obyov Mracpdtov avépye-
o epi o 100 exat. tovovg (Good et al., 2004). H amodotikotnta ypriong N (Nitro-
gen Use Efficiency) e€aptdrtat amd tov TpoOmo KOAMEPYELNS TMV PUTAOV Y10 TAPUYOYN
BropdCog M omdpov Kot amd ToV TPOTO EKUETAALELONG TOV GTOLKEIOL VIO TNV AVOpPYQL-
VI LOPON TOV OO TO £50POC, TNV OPOUOIMOY] TOL MG VITPIKN 1 OUUOVIOKY] LOpPON
amd 10 ELTO KO TNV OVOKVKA®GT TNG OPYOVIKNG LOPPTS TOV.

H peioon tov elopodv tov alotovymv ymukov Mmacudtov Kot n Peltioon
tov NUE 10v putdv, £1el og amoTéAeso TNV EAATTIMOON TOV EKTOUTOV TOV VITPIKOV
o&edimv, ¢ devYNg Tov aldTOL Kol KOT' EMEKTACT TNV OTOPLYN TNG PUTOVCTNG
TOV vepov Kot damv. H wavotta tov gutov vo despevoet £0apikd dlmto eaptd-
Tl OTO TN UNYOVIKY Kol YUK 6OoTaoT Tov £04povs, To TepBdAlov Tov Kot To &i-
d0¢ Tov PLTov. To 50-70% tov TapeydpevOL almTov ektiudtor Ot xavetan (Hirel et
al., 2007; Hodge et al., 2000). Ot Gastal & Lemaire (2002) avaeépovv eniong 611, 0
puOudS amoppoéPnone N kabopiletar amd TV AAANAETIOPAOT) TOV EOAPIKMOV TAPOUUE-
TPV Kot amd To puiud avénong tov eutov. Emiong, n meplektikdtnta N 6T0 6OPO
KkaBopilel T HETEMELTA PLTPOTIKY] KAVOTNTO Kot TV MPimon tov veapdv putapi-
ov. o va Bedtiwbel 1 0€1pOpog YempyKY| Tapaywyn, lvatl ovaykoio vo KoAAepyn-
Bovv Qutd, Ta omoia aToPPOPOVV ATOSOTIKA TO OPEMTIKA E0APIKA GTOLXELD, KO KOTA
OULVETELDL OTatovy AMyotepa, ynuika Mmdopato (Masclaux — Daubresse et al., 2010;
Jeuffroy et al., 2002).

O ogikng NUE £ye1 kaBopioBel mg 1 moapayopevn povada oropov avd pLovado
JtaBécon €0aPIKoV al®TOV Kot amoTeAEl TPOIOV OVO CLUVIGTOOMV: TNG OTOOOTIKO-
mrog apouoimong almtov (Nitrogen Assimilation Efficiency) kot tg anodotikdt-
ta¢ emavakwnronoinong almtov (Nitrogen Remobilization Efficiency). Exopdleton
®G M oY€oTn MOPAYM®YNG GTOPOL TPOS TO GUVOAIKO amoppoenuévo N amd 10 eutd
(omdpov kar vorowtng Propdloc). O deiktng Nitrogen Harvest Index (NHI) ekppalet
™ oyéon: N% oto 6mdOpo mpog T0 GLVOAMKO amoppoPNUEVO £dapikd N amd 10 PUTO
(Moll et al., 1982; Pierce & Rice, 1988; Huggins & Pan, 1993; Sowers et al., 1994;
Delogu et al., 1998; Lopez-Bellido et al., 2003).

O van Keulen (1982) anédmoe ypapikd ) oxéon aldTov - Tapay®yng UTOV
omwg @aivetal oto Zynua 1.3. e po ypoeikn mopdotaon TPOV SoypoppdToV
ameikovilovtol ot GYEGELS HETAED £0GPOVG, EICPOMY GTNV KAAMEPYELD Kol PUGIOAOYi-

ac tov eutov. [To cuykekppéva:
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o To owbypappa I exkppalel v aypovouikn avtiopoon, SNAad TV ovVTATOKPION
NG KOAMEPYELNG MG TPOG TNV TOPAY®YN KApTov 1] GLVOMKNG Propalag oe oxéon
LLE TO ATOPPOPNLLEVO GLUVOAKS GLmTO.

o To dbypoppa II exppaler ™ oyéon mov amodidetar amd TV TPOoPOENGN TOV
aldTOV e TNV Topay®yn KapmoL 1| GuVOAKNG Bropdlag, ONAadN TIG PVaI0A0YIKES
Agttovpyies tov vTOD. ATOTEAEGUOATO EPELVAOV EUPOVIOVLV TN GYECT AT ©C
ypapukn. H avénon tov pubudv anoppdenong tov N, empépel KOPEGUO TV
napayoyonv (duvapkd tapaymync) (van Keulen, 1982; Vos, 1997; 2009). Epev-
VNTIKA OE0OUEVO TIGTOTOLOVV OTL SLAPOPO YOPAKTNPIOTIKA TOV QLTOV OTWS, O
YPOVOG TG pipavong kot g ENpavong Tov UAL®V, 1 eVOLHOTIKY OpacTnpLd-
™t Kot o yovidta dtadpapatiCovv onuoviikd poro oto NUE (Hirel et al., 2001;
Coque et al., 2008). H kAion g KOUTOANG QVTHG TNG 0YEONG TAPIOTA TO deikTn
NUE, 1o avtiotpopo tov omoiov mapovstdlel 10 ekatootioio mococtd N, wov
TEPLEYETOL GTOVG 1GTOVG TOV PUTAOV.

e To dbypappa I exkppdler ™ oyxéon petald mpoopdenong aldTov KOl TOL €-
eoappolopevov atotyeiov 610 Almacua, ONAAOY| TIG eoagikes mopousétpovs. H mpo-
KOTTOLGQ YPOLLUIKY OVOAVOT TOAVOpOUNong yopaktpilel v mopardve oyé-
on. Ot Tipég endvm 6Tov AZova X VITOINAMVOLY TNV EYYEVI] YOVILOTNTA TOV €00
emv (base uptake), n onoio emnpedletol amd TV TOGOTNTO, KO THY TOLOTNTA TG
OPYOVIKNG 0vGiag, T TEPPUALOVTIIKEG GUVONKEG Kot TNV €00QIKT| VYpOCio Kol
Beppokpacia, cuvioT®oeg TOL KATELOVVOLY TOGO TO PLOUG amocHVOESG TG Op-
YOVIKTG 0VGiag, 060 Kol TV avopyoavoroinom 1 Kivntomoinon tov aldTov Katd
™ ddpkela avtng g dwdikaciog. Ot Coque et al. (2008) nepapatilopevotl 6to
KOUUATL TOV E30QPIKOV TOPUUETPOV KOL TNS PLGLOAOYIOG TOV LTOV, UE T HEhO-
80 oV 1otdmev °N YopToypdonoav v enavakwnronroinon tov N, kol omédet-
Eav avtayoviopud peta&d N-uptake kot N emavakivntomoinong. @tikoi cuoyett-
opoi mapatnpnOnkav peta&d N-uptake, apyitextoviking piiikod GLOTHLOTOG Kot
npdotvov EOAL®VY, eved eravakwvnromoinon N cuvvéPn povov pe v opipovon
tov @OAMoV (Coque & Gallais, 2007; Fontaine et al., 2009).

O1 dwpopég mov mpokvIToLY PeTacd TV VPpWiny apafocitov, 6Gov apopd
oto ogiktn NUE, eivor moAréc kot opeidovtar oty motkiAopopia g ¥pHons Tov

oveowpevpévov N tpv v avinon, aitepa vd younin mapoyn N (Moll et al.,
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1982). Ot Eghball & Maranville (1991) swarictwcav 611 yevikoétepa to NUE copPa-
diel pe v anodotikdTa vepov (Water Use Efficiency).

[Ma ta o1pd, n amodotikdéTNTA TOV MITacHat®V avéaveton and 30-55%, dtav n
Mmovon gpappoletor ot omopd kot e 55-80% otav epappdletar v mepiodo g
avnong (Wuest & Cassman, 1992a). Eriong, n arodotikotnta xpnons N feltidveto
HE TNV EMUEPIOUEVT] €QAPLOYN AlOTOVYOV MTOGUAT®V EVM GLGTNVETOL 1) TOPOYN|
0V Y2 1 TV 2/3 tov N kaTd TN 6Topd Kot TN VIOAOUTNG TOCOTNTAG GE EXOUEVO PAaL-
otiko otadwo (Pattey et al., 2001; Angas et al., 2006). ITepartép® GLUAANPOUATIKA
napoyn N e&optdrot omd Tig E00POKAILUATIKEG GLVONKEG Kot amd TNV 00K OeCLE-
vi N (Schrdder et al., 2000; Wang et al., 2007).

Onwc avaepépetor otn Piprloypagio, 11 GLVEIGEOPE TNG ETAVAKIVITOTOINGONG
0V N ToVv PUALOV GTO GTOPO, OMOTEAEL TOIKIAMOKS YOPAKTNPIOTIKO TOV PETAPAAAETOL
og mocootiaio evpog peta&d 50 — 90% (Masclaux et al., 2001). Eniong, n emovaxivn-
tomoinomn tov N e&aptatal and Tic mepParrlovTiKég cuvONKeS Kol EvvogiTon amd Tept-
OPIGUEVEC TTOPOYES VITPIKAOV. AV KOl 1] ETOVOKIVI|TOTOINGT TOV N eivon Evog unyovi-
oudg mov mpayportomoteitanr Prpa mpog Prpna Kot mepAapPavel to d16popa PLTIKA
TUNHOTO, TO OTOTEAEGLLOTA EPEVVMV OTTOOEIKVOOLV OTL 1] TEPLEKTIKOTNTA N 6TO 6TTOPO
oyetileTon pe TV @pipavomn Tov OUAAOL onpaic otov apaPoctto, Kot 0Tt 0 POAOG TOV
SwdpapatiCel o xpoOvVog ®PIRAVong ToLv givat onUavTIKOS Yia T dtebesipudtnto tov N
KOTA TNV TEP1000 YEUIGLOTOG TOVL GTTOPOVL.

O ypovog mpipovong Tov eOAAOL onuaia, THOvVOV va givatl 0VGLICTIKOG TOPA-
YOVTOG Yo TO OEIKTN 0m0dOTIKOTNTOG TG emavakivntonoinong tov N (Nitrogen Re-
mobilization Efficiency) kabmg kat yio v mapoywyn ondpov. I'evikdtepa, 1 emun-
KLVGT| TOL XPOVOL ®PIUAVONS TOV GUAA®Y avEAvel To xpOvo POTOocUVOESNS Kol KAt
GUVETELD QVEAVEL TNV TOPAY®YT GTOPOVL KaL TO ¥POVO Yepiopatog pe avOpaxa (Mar-
tin et al., 2005; Uauy et al., 2006).

To 2008, o1 Coque et al. yaptoypdenoay HEHOVOUEVE YOVISIOUOTO OAAG Kot
OUAOEG TOV KOAOUTOKION, KOl TOPOLGIACHY £V GUOVTIKO aplOud YopoKTNPIoTIK®OV
nov oyetilovrar pe to NUE: opipovon A wv, evioukn dpactnpldotra, Topaywyn
omoOpov, Topay®yn cvvollkng Propalac, N-uptake, emavakivnronoinon N, ta omoia
pali pe otoryeio amd mponyovpevn épevva twv Hirel et al. (2001) mapéyovv onpovti-
KN TANPOQOPNON Yl TH COUTTOGY] OYPOVOUIKADV, PLGIOAOYIK®V, PLoyNUIKOV Kot Yo-
VOLIK®V yopaktnpotik®v. Ta arotedéopata g épevvag, ta omoia otnpilovtal ot

, J 15 7 r , 7
XPNON TOV 160TOTOL N deiyvouv avtaymvicopnod petad emavakivnronoinong N kot N-
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uptake og apretég Béoelc TV yovidopatov, 0nmg eniong 0etikd cupPddicpa peta&hd
N-uptake, apyrtektovikng pilikod cLoTHUATOS Kot aplBuod TPAcIvov GUAA®Y, VO M
enavakwnronroinon tov N cvviwe va cupfaivet pe v opipavon Tov QUAAOV.

Eniong, n evoopdtoon tov alotodyomv ATAGUITOV GTO OVAOTEPO £OAPIKO
otpoua pewdvetl v akwnroroinon N kot av&aver to N-uptake tov putodv (Sharpe et
al., 1988).

Ot Jayasundara et al. (2007) epyalduevotl pe apapdotto avapépovy 0Tt To KOPLO
Koppdtt e anoppoenong N and to euTd TPOEPYETUL OO TNV OPVKTOTOINGN TNG Op-
YOVIKNG OVCI0G LE TNV TPOKTIKY XPNONS YOuXovOdV 610 KOAAEPYNTIKO GUCTNUO O-

Eavovtag ™ xpnon N and 67 -70 % oo 80%.

Yympo 1.3. Tpr-tetapmudpio didypoppo TG omddoong pog KoAMEPyelog (GuVoAIKNIgG
Bopalag M xapmov ce Kgr/otp) oe oyéon pe v epapuolopevn N-ovxo Admavon
(kgr/otp) (Adypappa I), T cvovolkn amoppoenon ald®TOV e GYECN UE TNV OmTOdooN
(Awypoppa II), kot v amoppoégnon aldtov ce oyéon pe v alowtodyo Almaven
(Atdrypappa 1T), (van Keulen, 1982; Vos, 1997).
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1.5 Evepyeroxn yeopyio

To gvepyelaxd mPOPANUA, Ol EMIATAOCELS TOV PAVOUEVOL TOV Beppoknmiov 6to
KMUO, oV aypoTIKY] TApUymYyr, 6TV TodOTNTA Kol TOGHTNTO TOV TOGIUOV VEPOD,
ot owPimon kKot cvpuPiowon tov avBpodrev, cuvexds peyevBovovtal. o v ava-
oTpoPn G LOPEPOVG TPOOTTIKNG TTOL dlaPpaiveTal Kot T oTabepomoinon tov KAija-
to¢, N IPCC (Intergovernmental Panel on Climate Change) kolei tic ydpeg - péAn tov
G8 (o1 8 mo avemtvyuéveg Propunyavikd yOPES TOL KOGLOL), Va. Tapdyovy 10 Eva Té-
TOPTO TNG NAEKTPIKNG EVEPYELNS OO AVAVEDGIUES TINYES evépyetlag, néxpt to 2025.
fuepa to 80% 1ng evepyEloKNg KOTOVAANDONG TOYKOGUIMG TPOEPYETAL OO TAL OPV-
KT0 Kavoua, to 14% amd avavedoyleg Tnyéc evépyetag kot to 6% omd mupnvikode
otafuove.

O evepyelokog TOPENG Kol WOWOHTEPO Ol OVOVEDGILEG TTNYES EVEPYELOS OTOTEAOVV
TV o] ToL d0patog otV avamtvélokn mopeio g Evponraikng ‘Evoong, pe dgdo-
HéVa TO YEOTOAMTIKA TPOPAN|LaTa, TOVG TEPPAAAOVTIKOVS KIVOUVOUG KOl TIG VYNAEG
TIEG TOV TETPEAaion. Ol avaveEDCILES TNYEG EVEPYELONS OTTOTEAOVV €V LEPEL, OTAVTNON
oto gV AMOy®m mpoPAnuarta, yati ivol TomKOg QUOIKOC TOPOS, 0 0moiog CLUPAAAEL
omv anedptnon and ta opuKTd Kaoiua, fondd oty Tomkn avdntusn, dev amottel
e€0pLEN Kot Kupimg dev amoTeLel ameIn Yo TO PVGIKO TEPIPAAAOV.

H Evepyeiaxn I'ewpyio eivar dvvoatdv vo cUUPAALEL 6T AVOT TOV TOPOTAVED
TPOPANUATOV HE TNV EKUETAAAEVOT) TOV EKTACEMV TOL LPIGTAVIOL VTOYPEMTIKTN O-
YPAVATOLGN 1] TOV EKTACEMV OV KOAALEPYOVVTOL IE €101 TOV TaLpoLGLALovV dVGKO-
Ma ot dudBeon tovg. MdAiota av Anedel vt Oyv N duvatdTNTA Yo VITEPIUTANGLO-
OUO TNG TOPAYWYNGS, LE TNV OEIOTOINGT TOV VPIGTAUEVOL YEDPYIKOV SUVAUIKOV, HEGH
ota tpooeyn 30 xpoévia, Ba NTaV EPIKTN 1 KAALYN TOV EVEPYELNKDV OVOYKDV TNG YO-
pog pog, pe Pdon v evepyslakn yewpyio. Me v KOAMEPYELDL EVEPYELOKADY QUTMOV
ONUIOVPYOVVTAL VEEG OYOPES TV TPOIOVIMV TNG EVEPYEIONKNG YEWPYiag, dnAadn mept-
opiletan o TpOPANUa dabeong Twv TPoidvT®V Kol TopdAinAo eEacpaiileTol Kovo-
TOMTIKO EICOOMLLO Y10 TOVG TAPAy®YOVS. EmmAéoy, Le TNy mopaymyn eyxOpumy Kov-
oipwv mepropiletar n eEApTNON TG YOPOS Lo amd To EIGAYOUEVE KOG Kol omd
T1G VTOVEG OLOKVUAVGELS OTIG TYEG TOV OPLKTMV KOVGTUL®V.
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H mpotaon va ypnoyomomBel n Popdlo oty mapaywmyn evépyelag Exet k-
OEL TO EVOLPEPOV TOALDV YOP®V TO Tponyovpeva £1. H mpoontikn ypnoyonoinong
NG OVTILETOMIOTNKE TOAD OETIKG AOY® TOL PEYAAOL EVPOVG EQPUPUOYDV TV TPOIO-
VIOV TOV TOPAYOVTOL, LECH SLOPOPETIKMOV TEXVIK®OV Yepopol e, H cwot dwoyetl-
pLoM TOL LAIKOL gival amopaitnn TpobmdOeon yioo TV EMTLYIN TNG EPAPLOYNS TOV
VEOL OTOV EVEPYELOKOV TOPOL G pueydAn kiipoka. H moltikn mov axoiovbeitar, yio
T dadoon ¢ xpnong g Propdlag, ompiletor TG0 68 HEAETEC OIKOVOLUKNG Ploct-
poTTaG, 0G0 KOl GE APYES TNG AEPOPOV AVATTVENG, TOV CUALIVEL d1ATHPNON TNG TTE-
PPROAAOVTIKNG 1o0ppoTiag, OAAL Kot GTNPIEN TOV TOTIKOV KOWOVIOV. AVTEC givat Ot
Baoelg kot o1 6TOYOL, OTOLOVINTOTE YEPICUOV TOV 0Popd TN Propdla, ®C evepyelaKkn
myn.

H onuocio g Popdlog yio Tov evepyelokd €QOOIOGUO OGS TEPLOYNG N HLOG
0AOKANPNG YDOPOG YIVETOL POVEPT], OV AVOAOYIOTEL KaVEIS, OTL VTN 1 TTNYN EVEPYELOG
OTAVTATAL TOVTOV, 6€ avtiBeon pe GAAeC evepyelakéc mnyEC, Ol Omoieg eival e0KOAM
eKUETAAAEDOLES OE oplopévee Lovo meployéc. H Popala éxet v 016t ta vor peta-
TPEMETOL UE GYETIKA AMAES O1UOIKAGIES GE VYPO KOl 0EPLO KAVGLUO, UE ATOTELEC LA VO
amoOnkeveTal Kot vo HETapEPETAL vKoAdTEpa. H 1816t Th TG vt givot ToAd onpa-
VTiKn, av Anedei v’ Oyv n dSvskoAio TOV TaPoVSIALETOL 6TV ATOONKEVOT TNG EVEP-
YEWIG, 1 OTtOl0L TOPAYETOL OTO AALES OVOVEDGIEG TTNYEC.

H owayeipion g kaAMépyelag e T€To10 TPOTO, TOL VO NV EMPaPVVEL GO~
VTIKO TO0 QUOIKO TepPdArov, efval TAEOV eMTOKTIKN ovaykmn. Ziyovpa o GyEom Le
dAheg popoég evépyetlag, n xpnon g Popdlog Bewpeitar mepPariovtiKd oA me-
PLOCOTEPO PIAIKT], TOGO Y10 OIKLOKT P01, OGO KOl Y10, PLOUNYOVIKT).

H xoAMépyetra yia v mapoyoyn Propdalag mpocepipel Ty vkaipia, yio T 010-
YETELON TOV TAPOUYOUEVOV TPOIOVIMV GE VEEG AYOPES, TV GLVETOKOAOLON EAGPAAL-
o1 YEOPYIKOD EIGOONUATOG, TNV OIKOVOUIKT OVATTUEN TNG TTEPLOYNG KOl TN OL0GPAAL-
o1 TG KOwmVikng otafepdtntog, ¢’ OGOV 1 AVATTLEN QTN GUVETAYETAL TNV ovENON
NG TPOSPOPAS EPYUCIAC.

Aev Ba mpénet va ayvogitorl n duvotdtnTo Ypnoiponoinong e Propdlog Kot mg
TPOTNG VANG Yo dtdpopes epapproyég ot Prounyavia. Xmv E.E. mtapovoibleton ave-
ThPKELD O1APOPOV EWVADV TPOTO®V VA®V, Ommg ivar 1 EuAeia kot o yoptomortds. ‘Eva
UEPOG TNG TAPAYMYNG TOV KAAMEPYEIDV TOV PLTIKOV 0OV TOV avapEpdnkay, 1 v-
TOAEIUHLOTO TOV KOAALEPYELDV OVTOV, gival SLVOTOV Vo AmTodidoVTaL Yo TNV KOALYT

TOV OVOYKOV OVTOV.
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Youpava pe épguvo tov Ros et al. (2009) otnv OAAavdia, 1 xpHRoN YEOPYIKAG
NG Y10 KAAMEPYELD EVEPYELOKADV QLTMV UE GKOTO TNV Topaywyn Prokavsipov oonyet
1660 o€ BeTIKEC OG0 Kot apVNTIKEG OVTIOPAGELS, 1010iTEPO OGOV apopd To B peim-
o1NG TG PLOTOKIAOTNTOG, TIG EKTOUTES aepi®V Ol T E3APN, TOV AVTAYOVIGUO LE TNV
TAPOyWyYN TPOPIH®OV Kot TIG VOOTIKEG avaykes. O oyedloopuodg OAOKANPOUEVOY G-
oTNUdTeV Tapaymyng kot 01dbeonc Tov mpoidviwv ¢ Evepysiokng ewpylog ompi-
Cetal otV eMApKEID TOV TOP®V YLO. TV TOPAY®YN TOV ETOLVUNTOV TPOIOVTOV Kol
oV €€0cPAAIOT TETOLOV OIKOVOUIKAOV GLVONKAOV, OCTE TO TPOIOV Vo glval avTaym-
VioTiKd. Q61660 1 avATTLEN TETOW®Y GLGTNUATOV ToPOoLSLdlel optldvTia ddcTao.
Avté onuaivel 0Tl 11 GOOTN TPOGEYYIGT] TOL GYEOOCHOD TETOW®Y GLOTNUATOV Oa
TPEMEL VO AAUPAVEL LT OYIV KO TIC TEYVOLOYIKES, KOWVMOVIKEG 1 OKOUOL KOl TIG TTOALTL-
KEG TOPAUETPOVCS, O1 OTOIEG Eivat TO 1010 ONUAVTIKEG, LE TIG TPOUVAPEPOUEVES.

H molrtikn mapéppacn 6to BEpa ¢ E100YOYNG TOV TPOIOVIMV TNG EVEPYELOKNG
yempyiog oy ayopd eivor onuavtikn. AQod 1 GYETIKN ETICTNUOVIKY £pguva EYEL
TPOGOI0PIGEL TIG KATAAANAEC GUVONKES OVATTTVENC EVOG EVEPYELOKOD QUTIKOV £I00VG,
amopével va KaBopioTobV Ol OVTIKELLEVIKOL G6TOYOL TNG KOAMEPYELHG TOV GE [0 GL-
YKEKPILEV TTEPLOYN, N £YKVPN TOMTIKY] TPOGEYYION, £TOL MOTE VAL HIEVKPIVIGTOLV Ol
TPOKTIKEG AEITOVPYIOG OAOKANPOL TOV GLGTNUATOC, TT.X. TIS TEXVOAOYieg mov Oa ypn-
olomomBovv, To VYOG TAPAYOYNS K.T-A., GAAL OKOLO KOl OIKOVOUIKA UETPOL TT.). WUE-
PO GTNPIENG TOV EMLYEIPTCEWMV.

H yeopyio omnv EALGSa amoterel onuavtikd topéa e e0vikng okovopiag pe
1060010 cvupetoyng 22% eni tov A.E.IT ko 15% eni g cuvolikng amacyoAnong
(EXYE, 2011). H mhovota tomoypagio e EALGSOC kabde kot 1) peyddn moikihio Tmv
KMUOTIKOV GLVONK®OV 6€ S10popa. oNUElR TNG XDPOG, ETITPETOVY TNV KOAAEPYELDL |LE-
YOAOL aPBUOD PUTIKAOV EWOMV, OVALESH GTO OTOI0. GLYKOTOAEYOVTOL KO OPKETA €-
vepyelokd eutikd €idn. To €idn avtd &xovv dokaotel otnv EAALGOQ, oe didpopeg
KMUOTIKEG CLVONKEG KOl GE SLOPOPETIKOVG TOTOVG E0PAOV Kol EYOVV EMOEIEEL KOAN
TPOGOUPUOCTIKOTNTA KOl DYNAY TAPAYOYIKOTNTO, KE TN YOPNYNON OXETIKA TEPLOPL-
OUEVOV TOGOTNTOV €16POAV. TTapd T1g VVOTKES KMUATIKES GUVONKEG TOV EMKPOTOVV
OTIG MEPLOCOTEPES AYPOTIKEG TEPLOYEG, OV AOYIKA Bal £mpene va TAPOLGLALOVY VY-
AEG amodO0ELS, 1 EAMANVIKY] Ye®PYio TAPOLGLALEL YOUNAO TOGOGTO OVATTLUENG KOl EK-
OGLYYPOVIGLOV, TOV OPEIAETAL KVPIMG GE OPIoUEVEG 1010TEPOTNTEG TNG. Katd tn dudp-
kel G meptodov 1987-1993 1 cuvolikn KaAMePYNOUYN £KTOCT) GTN YOPO UEDONKE

o€ m0c0otd 10,5% evd 1 avtictoyn KaAMEPYNOUN EKTAON GTIG VTOAOUTEG YDPESG TNG
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E.E. mapépeve otabepn. Katd m didpkeia g mepiodov 1983-1992 n amacyodinon
omv EALGSa avénbnke ehappadc amd 3,54 sxatoupdpila moriteg o 3,68 exatoupdpt-
a. Evtoitoig, n yempykn anacyoAnon otn xdpo HEIOONKE ONUAVTIKG TEPTOVTNG CE
1060010 22%.

Yfuepa, vo v vrapyovoo Kowr Aypotikr] IMoArtikry (K.A.IT) ot "EAAnveg
aypoteg Paciloviar Kupiwg 6T0 TOPEYOUEVO TOGO ENLYOPNYNCE®V Ko ATOlNUIDCEDY
TPOKEUEVOL VAL O10TNPCOVV 0L GYETIKN 100PPOTIO GTO ETNOL0 YEWPYIKO TOVG €160~
onua. H gumepia £6€1&e 0TL | TOMTIKY 0LTH 0O YNOE ) GTNV OVIKOVOTNTO TPOGOP-
LOYNG TOV QYPOTAOV GE VEEG TO EMKEPOEIG KOl TPOGOS0POPEG KAAALEPYELES, B) oTNnV
EMAELYT TTOLOTIKOV TPOTUTAOV KOl OVTAYWOVIGTIKOTNTOG TOV TAPAYOUEVOV TPOIOVT®V
TOVG, ¥) OTNV EALEWYN SLOTPOYUATEVTIKNG IKOVOTNTOC KOl T UEIMON TNG yOPUOTIKNG
TOLG dvvoung kat ) v apefardotnta yioo to péAlov (mbovr] oAloyr| TOMTIKAG 6TO
KabeoTdg TV entyopnynoewv). H évtaén meploydv amokAelotikd Kot Lovov yio. evep-
yewkovg okomovg, pe Baon v mapaywyn Enpng Propdlag, Ba odnyovoe ce onuavtt-
KN KOW®OVIKT KOl OUKOVOULKY] ovadldpOpmon tov yempykob Topén og e0vikd ko me-
pPLPEPELOKO EMITEDO.

B4TOVTOC OC GTOYO TNV OWKOVOWKT PLOGIUOTNTO TOV EVEPYEINK®V KOAAEP-
velov oto mhaiotlo g véag KL ATT. evdeikvotal: o) va epapuooTel pio moapopo. mo-
MTIKY €MOOTNONG AVAAOYT TOV SNUNTPLUKDV Y10 TO TPATO TOLAAYIGTOV YpoOvia, B) va.
000l emi mAéov evBappLVOT GTOVG AYPOTEG LEGH TMV GUVETUIPICUMY, GTOVS OTOTI0VG
AVIKOLV KOl Y) KPATIKY VTOGTAPIEN HE TN HOPPR VOpOoBETIKOD TANGIOL oL S1EmEL
OTUEPQ TOVS «KVEOVS AYPOTECS.

Ot gQaployég TG Tapaymyng evépyelog amd Propdlo amoteAobv 101 oNUAVTIKO
TUNO TNG EBVIKNG OTPATNYIKTG, TOL apopovV oty mpowbnon tov A.ILE. oty EA-
AGda. 'Hom, dnpovpynnkay £yKaTasTdGELS, TOV dPOGTNPLOTOLOVVIOL GTOV TOUEN OV~
10, KOl AVOUEVOVTOL VEEG LEYOADTEPEG £MeVOVGELS 0TO Apeco péEALovV. Ot TpoPrdyelg
avtég faciloviol oV avdykn yio T S1pOopOToinct TV KOAMEPYELDVY, TNV OVATTL-
EN TOL OYPOTIKOV KO TEPLPEPELKOV YDPOV, TOV TEPLOPICUO TWV TEPPOAALOVIIKMV

TEGEMV Kol TNV MITELEN TNG EVEPYELNKNG aveEAPTNGLOG.

31

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



1.6 Xxkomoc TG epyaciog

Me Bdon 1o aveTtépm, CNUAVTIKO EVOOPEPOV SLOPOIVETOL GTNV EIGAYMYT, OTO
VILAPYOVTA KOAMEPYNTIKA GLGTHATA, EKEIVOV TV UTOV TTov Ba GVUPAALOVY TNV
TPOMONoN ™S AEPOPiaG TOV AYPOTIKAOV GUGTNUATOV, HECH TNG EKUETAAAELONG TOV
OLBECIUOV PUOIKAOV TOP®V KOl TOV TEPLOPICUOD TOV EPAPUOLOUEVOV EIGPODV GTO
ocvotnua xpnong yns. H amodotucotra ypriong N 6€ opyovikn Kot avopyovn Lopen
o€ oyéomn e v mapayopevn Propdlo amotelel onpeio ovapopag.

Kvpro okomd g mapodoag Epguvag amotedel 1 dlepeuvNoN TG EMOPAONS TNG
euPOAMUNG KaAMEPYELQG VO YuxavOBoLg oty avénon, avamTuén Kol TopaywytkoTn-
TOL OTTOTNTIKAOV E0PIVOV LOVOKOAMEPYEIDV, OT®G 0 apafooitog kol o nAiovlog otnyv
K. EALGSa. TTo ovykekpiéva peretdtor m avénon kot avamtoén tov pmleiov
(Pisum sativum L.), o€ 600 dtaopetikohs TOTOVS 60DV (AUUMOES KOl OPYIADIES),
KO G€ 30O KOAALEPYNTIKG GUOTNHUATO L) MG CUUUETEXOVOA KOAMEPYELN GE EVIOTIKNG
HOPOG CUGTNHO OUEWYICTOPAS Y1 TY] GUYKOMON KOPTOV TPV TNV EMIGTOPN EAPIVY|
KoAMEPYELD, Kot B) og yAwpn AMmavon pe EVemUAT®on TV TEPiodo ¢ avBopopiog,
TP TV enduevn emicmopn eopvn kaAlépyela Tov apoafoottov (Zea mays L.) kot
Tov nAiavOov (Helianthus annuus L.) g tpieth] kOKAO apeENIOTOPAG, GE GXECT UE TO
TOPOO0GLOKO KAOECTMOC LOVOKAAMEPYELNG TV PUTMV ALTOV. TN GLVEYELD LEAETATOL
N aOENON KOl TOPAYOYIKOTNTO TOV EUPIVAV KOAAMEPYELDV GTO TOPATAV® KAAALEPYN-
TIKQ CLGTILOTA YO SLPOPETIKA emimeda almTovyov Amavong, €16l MOOTE va yivel
Qovepn M emidpaocn TG KOAAEPYELNG TOV YuyovOoLg 6T PACIKN AToppOPNOT| Kot TO
T0G0GTO AVAKTNONG TOL gpappolouevoy (pe ) Aimaven) aldTov oTIC TUPOTAVED LE-
ToEPicELS.

Agvtepedovto okomd amoterel 1 depebhivnon g eMidpAcNg TOV  KAAAMEPYNTL-
KOV CUGTNUATOV PE YUYOVOEG OTIG PUOTIKES Kol YNUKES 1010TNTES TOV CLUYKEKPIUEV®V
€000V, ot PeAtimon TG €00QIKNG OOUNG, OTN UETABOAN TNG OPYAVIKNG OVGIOG Kol
TOL opyavikoy GdvOpaka, Tov KAdopatog C/N, Kot 6TNV aOLOIOGIHOTNTO TOV KOPLOV
OpenTik®V oTOoLKElV.

O oyedaoudg cLGTNUATOV XPNONG YNS TOL TEPIAAUPAVOLY vEPYOROPES KA~
Mépyetleg, Onwg o apafocitog Kot o nAlavioc, Paciletar 6TV TOCOTIKN AVAALGT TNG
KOATOAANAOTNTOG TMV GULYKEKPYEVOV TEPLOYOV KAT® Oomd TIC OEOOUEVES €0APO-

KMUOTIKEG GLVONKES Yol TIG VIO LEAETT) KAAMEPYELEG, KOL TTO GLUYKEKPLUEVO GTIC TTO-
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COTIKEG EKTIUNCELS TOV SUVOLK®OV TOPUYOYNG KOl TOV OTOITOOUEVOV EIGPONDV Yo
TNV TPAYUATOTOINGN TOVG, DGTE VO TPOKLATOVV Ol OMOLTOVUEVOL AOYOl KOGTOLG-
anddoong yio v e€evpeon TV PEATIOTOV GLVOLAGUAOV ¥PNOTG VNS

[Ipowtotumia g Tapovcag Epeuvag amotedel 1 dSlepevVNON NG TOPELNG TOV UTL-
LeMov, 660V agopd otV 0mdd00T ToL 68 ALMTO, OTIC EMOUEVEG EVEPYELNKEG KAAMEP-
yeleg — apafocito, niiavlo - 6e TPETN AUEWWIOTOPE, GE CUYKEKPIUEVEG EOAPOKALLO-
Tikég ovvOnkec. H depevvnon g Piphoypaeiog £dei&e 0Tl Ta dedOUEVOL TTOV OLPO-
POVV TETOW0. GLOTNUATO TAPAYMYNG Elval avemapkn Kot avtd 1oyVeL Wwitepa Yo TV
EAAGSa. H mpoomdBeio. OMOTIKAG OTTIKNG TOL GLUGTHLOTOS AUEWIGTOPAG TOV TTEPL-
AapPaver ™ peAET TV TOPOUETPOV ATOO00N S KABMG KOl TV WO0TTOV TOL €00
(POVG, ATOTEAEL GTOYO Y10 TEPETAIP® OLEPEVVTOM).

H apewyiomopd amotedel Evay amd TOLG MO CTUAVTIKOVG TOPEYOVTES TG OELPO-
PG Yempyiog Kot 1 6€ PAB0G TOcOTIKN dEPELNON TOV €L LEPOVS DIEPYUTUDY KO

BeTikdV ™G anotedecpdtov Oewpeitor TAEOV EMTAKTIKY AVAYKT).
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2 YAIKA KAI MEO®OAOI

Hewpdpora aypod

Iewpapatikd oyédo

Hewpapatikég epyacieg vraibpov

Metpnosig

MeTe®@poroyika 0£60NEVE KOL GTUTIOTIKT 0VAAVOT)
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2.1 Ilewpapoto aypov
2.1.1 Emaoyn Hepopatikav aypov

H emoyn tov TEPORATIKOV aypOV ATOTEAEL TPOTAPYIKY LEPYLVO TPV TNV €-
YKOTAGTOON TOV TEPALATOV 0ypov. Ta mepduota deEydncav oe dVoO mePLOYES TG
Avotolkng Kot g AvTtikng ®eooaliog, avtiotorya. Xe kdbe meproy eyKatactdon-
Koy 000 OO0 TEWPOUOTIKOL 0ypol £KTOONG EVOG GTPEUIOTOG EK0oTOG. Baowkd kpiti-
PLOL Y10 TNV ETAOYT TOVS AMETEAECE 1] SLVATOTNTO KAAVYNG TOV APOEVTIKMOV OVOYKDV
TOV TPLOV VO HEAETN KOAMEPYEIDV, 1| TPONYOVLEVT YPNON TV 0ypAOV KOl Ol PULGL-
KOYNMKESG 1010 TeS TV €d0pav. H emhoyn evog yovipov (apythd®dovg GLGTAGEMG)
Kot VoG Myotepo YOViuov (appo-opythd®dovg GVOTAGEMC) EGAPOVS APOPA GTN duva-
TOTNTO HEYOADTEPNG YEVIKEVONG TV CLUTEPAGUATOV TNG EPELVOG OE UEYAAO TUNLQ
™G Oe0GaAKNG TESAONS,

O mpidTog TEPapaTIKOS aypog Ppioketan oto Anpo Tpikkaiov, oty meploxm
Koapvég, votia g moAng tov Tpwdrov, kovtd otov Anbaio motapd, pe cuvretoypé-
veg 39°32'16.85'N, 21°46'19.33'E xat vyopetpo 120 p. To £dagog tov aypod eivor
OXETIKA veapng NAkiag mov oynuaticOnke and mpdseateg aAlovPiaxés amobécels.
Agv dobétel oympaTicpévous edapikovs opilovteg Kot amoteleitol omd oTPMOELS Un-
TPIKOV VAIKOD SLOUPOPETIKNG GVOTACTG. ATOTEAEL AVTITPOCOTEVTIKO OElyLo PHEYOA®V
EKTACEWV GTO TTEST0 TANUUVPOV Kol T poavopikd media Tov TInvelod kot twv mTapa-
TOTAU®V TOV, Kot Katatdooetor oty Taén v Entisols (Aquic Xerofluvents; Soil
Survey Staff, 1975).

O devtepog mepapatikds aypdg Tonobeteiton votia g TOANG g Adpiooag, 610
Afuo Kikedép, pe cvvtetayuéveg 39°30°02.85'N, 22°42°50.37'E o€ vyopetpo 60 p.
Xapaktnpiletar amd yOVIHO apylAdOEg £00POG, LVYNAG TOGOOTA HOVTLOPIAOVITIKYG
apyihov, BepTikég 1010TNTEG KOl YOPAKTNPIOTIKEG EAPOELG AGY® GNUAVTIIKOV d10.6TO-
AV Kol GUGTOAMV TOL VPIoTUTOL KaTd TN dtafpoyn Ko v ENpavor| tov. Katatdo-
oetal otV katnyopio twv Vertisols (Soil Survey Staff, 1975) kot avtimpocmmedet
Heyareg ektdoelg tov Oeccaiikol mediov. rov [ivaka 2.1 cuvoyilovtot ot LGIKEG

KoL YMUKES 1010TNTEG TV VIO PLEAETT) £60PAOV.
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MMivakag 2.1. ®uokég Kot ¥NUKES 110TNTEG TOV VIO HEAETN €60LQPADOV GTOVG TELPOLLOL-
Tikovg aypovg (Iavovapiog 2007).

Tpikara Adproa
Iswtnta 0-20cm 20-40 cm 0-20cm 20-40 cm
Appog (%) 60 65 2 2
Log (%) 18 16 35 32
Apyirog (%) 22 19 63 66
XapaKnpiopog SCL SL C C
Eda¢. o&hta (pH) 7,2 7,6 8,0 8,6
HA. ayoypoémro (uS cm™) 219 202 458 427
OMko6 N (%) 0,08 0,07 0,09 0,08
Opyaviki ovsia (%) 1,3 1,2 1,5 1.3
AwBéoo P (mg kg™) 16 9 18 12
Awbéorpo K (mg kg™ 203 177 364 257
OMké CaCO3(%) 4,90 1,60 34,90 30,70
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2.2 Tlewpopotikd cy£ono

Metd v emAoyn ToV 000 TEPALATIKOV TEPLOYDOV Kat TN otadepn oplobétnon
TOV 0ypOV, EYIVE 1] LOPPOTOINGT TOV 2 TEPAUATOV Yo KaOe meployn. To mpmTto mei-
POLLOL APOPE GTNV OUEWYIGTOPE UTILEAMOV UE apafOCITO KOl TO OEVTEPO, OTNV UEWYL-
onopd pmleAon pe nAiovBo kot yio Toug VO TEPAUATIKOVS 0yPOVC.

To mepapatikd oyédo mov ypnoyoromdnke eivar to X610 Yrodoupepévmv
Tepayiov (split-plot design) 4x3x3. Lto kHplo TEUAYIO TOV TEWPAUATIKOD OYpOV €-
QopUOCTNKOY TECOEPN EMIMEdN AlOTOVYOV AITOVONG KO GTO TPIO VITOTEUA(IO TPELS
OLLPOPETIKES KAAMEPYNTIKES TPOUKTIKES MG TPOG TO YLYOVOES, TAVTO GE TPELS EMAVOL-
Mwveig (blocks).

Kdabe kOp1o tepdyro mepteAapupave OAo To VTOTEURY LN TOV SEVTEPOL TAPAYOVTO.
[Ipdta. £ywve Toyoomoinon tov KHplov mapdyovo (alwtovyog Amaven), oty Kabe
EMOVAAN YT KOL GTY) GLVEXELD EYIVE TLUYOLOTOINGN Y10 TIG TPELS UETOYEPICELS TOV YV-
xovBoig og KAbe enimedo Tov kVPLOL mapdyovta. H avédivorn taparraktikdtnTog Ey-
Ve Yop1oTd Yo To KaOe meipapa.

O mepapatikdc aypdc yio kdbe evepyelakd euto, katolaupave éktaon 11,25 m
TAQTOVG Kol 75 M puiKovg cvopmeptlappavopéveov Kot dvo dadpdpmy mhdtovg 1,5 m
ékaotog. Alpébnke oe tpeig emavornyelg (blocks) midtovg 11,25 m kot pfkovg 24
m ya kdBe pio yoprotd. Kébe emavainyn vrodapédnke oe téooepa ica KOpla Te-
uaywa (plots), Tidrovg 11,25 m kot unkovg 6 M, oto omoia TvyAOTOONKE 1| TPOKOL-
Bopiopévn tocotnta almtovyov Alravong. Katomv kdbe kbpro tepdyto vrodionpédn-
Ke o€ Tpia ioo vrotepdya (subplots), TAdtovg 3,75 m ko pkovg 6 M, to kabéva. Me
avegaptnn TVYOLOTOiNoN 6To Kabéva amd To vrotepdylo Kabopiotnke kot 1 0€on
07O TEWPAUOTIKO oYES10 TNG peTayeiptong Tov youyavooug (Xy. 2.1).

["a tov apafooctto kot tov nAMavBo epappoctnray 4 dagopeTikol yepiopol &-
mrédwv alwtodyov Almavong pe Poaoikn Almavon (uiktd Almoacpo 11-15-15) yu v
KAALYM TOV avVayK®V TNG TPMTNG OVATTLENG TOV QLTAOV, KO LLE EMPAVEIOKT Amoven

(ne vitpcny appovia : 34,5-0-0) 6tav ta putd eiyov etacet 60-80 cm og vyoc.

HliavOoc
M: Mdpropoag
o Metayeipion Mo: 0 povadeg N
e Merayeipion Mi: 5 povadeg N
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Metayeipion Ma: 10 povadeg N (ex tov omoiov ot 5 og empavelokn)

Mertayeipion M3: 15 povadeg N (ex towv omoimv o1 5 o¢ emipavelokn)

: XAopn Mmovon pe eVeoUAT®mon Tov yuyoveong

Metayeipion
Metayeipion
Merayeipion
Merayeipion

Eo: 0 povadeg N
E1: 5 povadeg N
E: 10 povédeg N (ek tov onoiwv o1 5 ¢ emeaveiaxn)

E3: 15 povadeg N (ek tov onoiwv ot 10 og enipaveiokn)

K: Kaprdg (olokAnpwon tov froroyikod KHKAOL Tov yoyavOog)

Metayeipion
Merayeipion
Metayeipion
Metayeipion

Apafoocrros

M: Mdéprtopog

Metayeipion
Merayeipion
Merayeipion
Metayeipion

Ko: 0 povédeg N
Ki: 5 povadeg N
K3: 10 povadeg N (ek tov onoiwv o1 5 g em@aveiaxn)

K3: 15 povadeg N (ex towv omoimv ot 10 o¢ empavelokn)

Mo: 0 povadec N
Mj: 8 povadeg N
M3: 16 povadeg N (ek tov onoimwv ot 8 og em@avelaxn)

Ms: 24povadeg N (ex Tov omoimv ot 16 w¢ empavelokn)

: XAopn Mmovon Le EVOOUATOOT TOV Yuyovioig

Merayeipion
Merayeipion
Metayeipion
Metayeipion

Eo: O povadeg N
E;: 8 povadeg N
E: 16 povadeg N (ek tov onoiwv ot 8 og em@aveaxn)

E3: 24 povaodeg N (ex tov onoimv ot 16 o¢ emtpovelokn)
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Pisum sativum Pisum sativum

fea mays L. Helianthus annuus L.
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Xypa 2.1. Tepapatikd ox€d1o mTov EPApUOGTNKE Y10 T UEAETN TNG EMIOPOONG TNG
QUEWYIOTOPAS Kot TNG YAWPNG AMTavonS oTig £00PIKES O10TNTES KO TNV TOPOYM®YIKO-
mra TV KaAlMepyeumv apafocitov kat nAiovBov otig aypotikég meployés Adpioag
kat Tpwcdrov, to 2008 kar 2009.
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K: Kaprog (oloxinpmon tov Proloyikod KOKAOL ToL yuyxavOong)

e  Metayeipion Ko: 0 povadeg N

o Merayeipion Ki: 8 povédeg N

e Mertayeipion Kz: 16 povadec N (ex tov omoimv ot 8 o¢ emipaveiok)

e Merayeipon Ks: 24 povadeg N (ex towv omoimv ot 16 w¢ empavelokn)

Kabe kdpro tepdyio dwpébnke oe 3 vmotepdyto (subplots), mov avtictoryovcay otig

JLUPOPETIKEG LETAYELPIGELG TOL YUY oVOOG:

a. paptopog (M) — dev £yve eykatdotact yuyavOoug,

B. evoopdtoon (E) — evoopatddnke g yAwpn AMraven 6to 6tadio tov 50% g av-

Bopopiag Tov umleMov, kot

y- (K) ohokAfpwon tov BroAoyikod KOKAOL ToL pmileAon Kol Topoy®yn Kapmol Kot
Yol TIG OVO TEPOUATIKEG EMLPAVELES KOt Yol TIS dVO ePLoyEs. Ta tepdyia o KGO

KOPLO TEUAYI0 KO VITOTEUAYLO KaTovEUOnKav TuYaio.

O mepapatikog xpovos Nrav tpetne. Ot mepapaticot aypol eykotactadnkav to 2007
Kol Yo To emopevo 3 €T T TEPOUATIKE Tepdyto dtatnpnonkay oy do akpPdg
tomoypaik] 0éon. H eneveykatdotaon TV TEPAUATIKOV 0ypOV GTA 1010 Opla ML~
TebyOnKe péom g oprobétnong tovg and otabepd onueio. Ocov apopd T Aym Kot
mv ene&epyacio TV ded0UEVOV HETE TO TPDTO £T0¢ TG KaAAéEpyelag (2007) kot ov-
yrekpipéva 1o 2008 kar 2009, dev Aappdvetar vroyn 1 €XIOPOCT TOL VTOAEYUUATIKOD
aldTOV amd TN MTOVe™ TOV TPONYOVUEVAOV KOAMEPYEIDV. AVTO OmOTEAEL OTUOVTIKT

TPOTOTLTIO TNG TOPOVGOG EPYATTOG.
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2.3 Ilewpopatikéc epyacieg vraidpov

2.3.1 MIpogtowpacio aypav

Ot mepapatikoi aypoi oproBemnOnkav pe otabepd onpueio 1060 otV eEOTEPIKN
TEPIUETPO OGO KOl GTO LITOTEU O TNG KAOE EMavVAANYNC, TGl DGTE VO TOPApEIVOVY
oTafePEC 01 PETAYEIPIOELS LLE TO OOPOPETIKA EMiMEDD AlTOVOTG Y100 VoL UV TPOokANOel
alhoimon Tov amotelecudtov. MEca 6Ta GLYKEKPLUEVO OPLOL TPOYLLATOTOM|ONKE TO
neipapa yio 3 cuveyoueva £, and to Asképppio tov 2006 £mc kat tov OkTdPplo Tov
2009. IIpwv amd 1t omopd, o EOwvéTwpo tov 2006 Tpaypatomom Koy ot Pacikéc
KOAALEPYNTIKEG QPOVTIOEG, OMMG OPYMUE KOl YIAOYOUATIGUO TOV ETLPOVEIOKOD
OTPAOUOTOS TOV EOGPOVS, COUP®VA e TNV KPATOVGO KOAMEPYNTIKY TPOKTIKY]. To Op-
youa, fadbovg 30 cm pe vVVIOPOHPO APOTPO, TPAyLATOTOMONKE HETA TIG TPAOTES POIVO-
TOPWES Ppoyés, dtav to £dapog Pplokdtav otV véuToikavoTTA ToV (pOYO) Kot 0Ko-
AovOnce oBdpvicua yo va oynUaTIoTE KATAAANAT 6TopoKAiv Yio TNV ToToBETNOM TOV
omOPOL TOL UMEEAMOD, KOl TEAOG TO YIAOYOUATIGUO UE TEPLOTPOPIKO KoAALEpyNTH. Ot
KOTEPYOSieg £yvay e TETOW0 TPOTO DOTE TO £J0POG TV TEPOLUATIKMOV 0yp®OV VoL Etvort
KOKKOTIOUEVO, GUUTTOYES KO LLE IKOVOTTOUTIKT) VYPOGiaL.

[Ma 11g eapvég KaAMEPYELEG, LETA TN GLYKOMON TOV TEUAI®V Yo KOPTO UTL-
CeAo0, axolovOnoce OpymUo Kot KOAAMEPYNTAG YOl VO TOPOY®OOVV KOl VO KATOVELT-
000V OLOOLOPPO. TOL VTOAEIUHOTO TNG TPONYOVUEVNG KOAAMEPYELOG KO GTN GLVEXELN
£yve Katepyaoio e TEPIGTPOPIKO KAAMEPYNTH Yol TN dNUIOVPYio KATAAANANG OTO-
POKAIVTG.

To mewpopatikd vroteudylo (subplot) mepeddppave v ta evtd apafocitov
Kot nAMavOov 6 ypappés pnKovg 6 m kot aroctdcelg eutevong 18 cm eni g ypopung
Kat 75 cm petald tov ypappdv. H omopd tov §00 QUTOV £yve e TVELIOTIKY pUnyo-
Vi Ypoppkev KoAAepyelidv. o to pmléM, ol amootdoels gutevong Nrav 20 x 10
cm, pe 50-60 @utd oto m? COUP®VA, UE TIG TPOTEWVOUEVES OMOGTAGELS GTTOPAS TOL [v-
otitovtov Kmmvotpopwmv dvtav kuw Bookwv ot Adpioa. H oropd €ywve pe omap-
TIKN UNYOVY] GLTNPOV.

Koatd ) ddpkela g koAAepynTikig mep1doov Kol o€ KAOE TEWPOUOTIKT TOTO-
Oecio KaTaypaenKay To oyPOVOUIKE YOPAKTNPIOTIKA TV QUTEIDV LE OELYUOTOANTTL-

KEG KOTES OV TOKTE YPOVIKA SOCTHHATO £OC TNV TEAIKT] CUYKOULON.
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Ot derypatoAnyieg Kot GUYKOUIOES £Yvay OTIG dVO KEVIPIKEG GEIPES —TTPOG OTTO-
QLYN TG emidpacng Tov mepmpiov, side effect- towv mepapatikdVy Tepayiov pe yet-
POGVLAAOYY).

[Ipwv v évapén tov gpyacidv GTov aypo, TPOYUATOTOMONKE 0 EAEYYOG TNG
BAaoTikng kavotag 6to BAaosmtpro tov Epyactpiov 'ewpyiog kot Eappoopé-
vng Pucioroyiog Putdv 6mov Ppédnke Practikn) wavdtra 95 - 99% kot yio Ta Tpia

VIO HEAETN PUTA.

2.3.2 Eykatdotaon kailepyerav — Kaihepyntikés gpovrideg

Airaveon

Mo to pmléA eQoprdcTNKE POGPOPIKY| ATOVOT GTO TEPOUATIKE TEUAYLO TNG
EVOOUATOONG KOt TNG OAOKANP®ONG TOL BloAoytkoD Tov KUKAOV KOt TIG TPELS TEPOL-
HOTIKEG KOAMEPYNTIKEG TEPLOOOVGS, UE TO OULYEC VIEPPOCPMPIKO AMmacpa 0-50-0. H
Mmavon epoppoctnke g PaciKy, TPV TV €YKATACTAON TNG KAAAMEPYELNS, PE TV
OLLOIOLLOPPT KOTOVOUT TOV AMITACUATOG GTNV EMPAVELN TOV €0GQOVG KOl GTH GLVEXELN
LE TNV EVOOUATOGCN TOV HE £VO EAAPPD CKAMGLA.

H epappolopevn 66om avilBe cg 6 pHovadeg mukKvoy VITEPPOGP®PIKOD AMTAc o
10¢ (P205) avd otpéupo. Avoroyikd og KOOE TEPUUATIKO VTOTEUAYIO EVOOUATHON-
kav 30 g Mmdopatog.

O pmopopog amoterel avaykaio otoryeio yio v avénon kot v aloTodEcUED-
on tov pmleMov kat £xel amoderyfel 0TL Pondd oty avénom g PLAMKNG EMPAVEL-
0G, TNG CLVOAKNG Propalag, TNV mopaywyn Kapmov, T pala Kol tov oplfpo twv eo-
potiov. Ot 6 povadeg P £dwcav ta KaAHTEPA AMOTEAEGUATO OGOV ALPOPA GTNV TEPLE-
KTIKOTNTO €ML TOLG €KOTO ALOTOV, G€ OAL TO PLTIKG TUNHOTO KOL Y10 TIG TPELS TOUKIAL-
e¢ umleaon mov gpoppootnkoyv (Kasturikrishna & Ahlawat, 1999; Yemane & Skjel-
vag, 2003; Jakobsen, 1985).

I'a tov apafoctto epapuootnke Pooikn Aimavorn (11-15-15), ypoupukd, dimia
OTIC YPOUUEG OTOPAG Ge OAa. To TTelpapatikd tepdyla (plots) extdc tov pdptvpa oe
nocotnteg TV 181,75 g avd mepopatikd Tepdylo. X210 6TAS10 avATTVENG KOl GUYKE-
KPEVA ToV PETaEmuaToc, 6tav to utd anéktnoov Vyoc mepi tao 60-80 cm epappo-
OTNKE KOl EMPAVEINKN Aimovon pe vitpik appovia (34,5-0-0) ota vrotepdyo K10,

M11, E12, E16, K17, M18, K31, M32, E33 c¢ mocotnto 58 g 610 kabéva (8 povadeg
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N) kot oo vrotepdyo K4, E5, M6, K22, E23, M24, E34, K35, M36 o¢ mocotta
116 g (xopra tepdryia (plots) (16 povadec N).

ATOTEAEGLOTO. EPELVNTOV KATAYPAPOLY TNV duecn oyéon petald tov pvOpov
almTodyov AMmavong Kot g adENoNG Kot Tapay@yns omdpov Tov apafositov, Kabng
Kot TNV ovTomokpion dapopwv vPpdiov ot dwbesyotnta tov N, doTE Vo amoppo-
@ovV €dapkd N N epapuolopevo opyovikd N ynukd Aitooua (Zhang et al., 1993;
Jokela & Randall, 1989; McCullough et al., 1994; Perez & Long, 1994).

[Na tov nAiavBo, 610 1010 6TAd0 AVATTLENG, EPAPUOCTNKE ETPOVELNKT AlTOvVoN
Le ViTpikn appovia og €Eng: ota vrotepdya M7, K8, E9, K19, E20, M21, E34, K35,
M36 og mocotta 36,25 g (5 povadec N), ota vrotepudyio K10, M11, E12, E16, K17,
M18, K31, M32, E33 oe mocdtrta 72,5 g (10 povéadec N).

2ropa

H eldyiotn Oegppoxpacio PAdoong Tav ondpav tov umleion eivar 5.5-6°C,
KOl TO Op1O AVTOYNS T®V VEapdY euTOV eOdvel Tovg 0°C, 1810t TeC Tov divouvv T dv-
vatdtto oty KaAMEpyea va avénoet T Propdala TG Katd T SIIPKELD TOV XEYLDVO.
Youpova pe ™ Pproypaeia, n Baoikn Bepuokpacia (“Threshold” 1 “Base tempera-
ture”) kopaivetar ard 0 éoc 6°C (Angus et al., 1981; Olivier & Annandale, 1998). H
TPOTEWVOUEVT MUEPOUN ViDL GTOPAS Yo T Oeccaikd dedopéva elvan apyés £og péca
Noepfpiov, éto1 dote mepi péca g AvoiEng ta LT va BPioKOVIoL 6TO PAIVOAOYIKO
014010 TG avlopopiag, omdTe Ko TOPOLGLALOVV TN UEYOAVTEPY] TEPIEKTIKOTNTO GE
almTo, Yo TNV EVOOUAT®GT TOVG ™G YAwpT| Almavon. H omopd yivetar og Bdbog 3 cm
v va eEacpaiifovtal ol amapaitteg cuVONKeg VYPAGIOS Yot TO PVTPOLO TV CTO-
pov. Xpnowonomdnke n mowkidio «OAvumog» ce mocotnta 14 kg omdpov ava
otpéupa Kat Bapog yhiov koékkov (B.X.K.) 202 g.

["a tov nMavBo n Tpotevopevn enoyn onopdc oprobeteitar amod Tic apyés Map-
tiov, epocov M Beppokpacio Exel otabeporomnbel o enimeda mive amd 1 Paciky
Beppokpacio tmv 5-8°C ka1 n PAdotnon tov omdpmv givar Tayvtepn o€ Oeprokpocisg
aépoc 15°C. 210 6VGTNUO AUELYIGTOPAG TOV PEAETATOL, O YPOVOS oTopdc KabopioTn-
Ke amd 10 ¥pdvo cuykodng tov pmilelot (téhog Maiov) kot petatédnke oto péoa
Iovviov. Adym tov oYeTIKd HiKpOL PloAoyikoy KOKAOL Kot TG OYUNG OTOPAg Tov
@UTOV, N GLYKOWSN TOV TpaypoTonomOnke Tept Ta TéAN XentepPpiov. H peiétn tov
vBpudiov ‘Panter’ emkevipdOnie oty mTOGOTNTA TOL GTOPOL GTOPAG, 1| omoia EPBace
ta 0,58 Kg avd otpéupa mepinov, tov tIAnBuoprd TV QuTOV, 0 omoioc aviibe mepi To
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7 puta/m? kou B.X.K.=82,5 g. H dywun emoxs omopdc (oyetikd vymiéc Hepprokpooi-
€¢) xabopioe kot to Pébog omopdc ota 3,0-3,5 ¢cm, dedopévov 0Tt T0 pEeyaAdTepo Pa-
Boc omopdg av&avel 1o ¥pdvo oToPAS — PUTPMOATOG.

[ToArol gpevvntéc éxovv mpoomabncel va TPoodopicovy TV emidpacn TV o-
YPOVOLIK®OV YOPOUKTNPIOTIKOV TOV GTOP®V OTIS TEAKES Am0dOGES 0€ GTOPO KoL €-
Aaro. Ta xapoakTnploTiKd vt Propel vo £4ouv S1apOPETIKT EMIOPAUCT] GTIC OUTOOOGELS
™G KOAAEPYELOG, avaAoya pe TV emoyn onopdc. H Bepprokpacio kot n ¢otonepiodog
éyel Ppebel 0tL emmpedlovv kot to oAko Enpd Papog tov eutomv (Villalobos et al.,
1996).

Mo tov apafocito ypnoiporomdnke 10 apviovyo vpidio 36K67 pukpov Proro-
yikov kOvkAov (105 nuepmv, FAO 430) kot Bapog yihiov kokkov (B.X.K.) 287¢, ot

T0cOTNTO 6TOPOL oToPag 2 Kg/otp.

IMivaxkag 2.2. Huegpounvieg omopdc, UTPOUATOS, MIAVOE®DY, AVOIoNG KOl GUYKOUL-
oncyw tov  apafocito Kot tov niiovho otig 600 vtd perétn meployés, ta étn 2008 &
2009.

APABOXITOX

AAPIXA TPIKAAA
2008 2009 2008 2009
Enopd 9/06 13/06 19/06 15/06
dOTpOUL 14/06 19/06 25/06 21/06
Baown Aimavon 15/06 15/06 20/06 16/06
Emig. Aimavon 24/07 27/07 25/07 06/08
Avbon 50% 10/08 11/08 19/08 12/08
Zuykopdn 2/10 1/10 3/10 1/10

HAIANQGOX

AAPIZA TPIKAAA
2008 2009 2008 2009
Xnopd 09/06 13/06 10/06 15/06
DOTpOp 16/06 20/06 17/06 22/06
Boaoikn AMmoavon 10/06 14/06 19/06 16/06
Em. Amavon 24/07 30/06 25/07 6/08
Avbion 50% 10/08 17/08 10/08 12/08
ZuyKopdn 05/10 01/10 01/10 01/10

‘Eieyyos Cilaviwmy
H xatamorépnon mg avtopuovg PAdotnong Bempeitor arapaitntn, £tol GoTE
va glayliotoromBel 1 ewidpacn TS TNV AVATTVEN TOV KOAAEPYOVUEVOV QUTAOV KOl

OTIG PUOIKOYNMKES 1010TNTEG TOV £0APovS. Katd cuvéneia, n Evapén g KaAAiEpyet-
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oG ovpuPadilel pe tov éleyyo tov TANOBLGHOD TNG. ZTOVG TEPAUATIKOVS aypovGS, O &-
Aeyyoc tov Qllaviov otig eapvég KaAAépyeleg emtedyOnke pe 600 okoAMopato Kot
&0o Botavicpata ota TpOTA 6TAS0 VATTVENC TV PLTOV (To 1° TEpt Tar TéAn Tovviov
kot to 2° mepi to. péoa Toviiov). Ttnv kaAMépyeio umilelov PeTd T 6TopPa EPUPUO-
omke (ilavioktovo (mpouetpivn) oe avaroyioo 1 kg prometryne avd 3,5 otpéupata

(ue 40 kg/otp yekaoTikoD S10ADUATOC).

Kararoiéunon evrouwv

KotamoAéunon gxfpov mpaypatoromdnke poévov otov apafdcito, apécws Le-
TG TV mapaTnpnon e Evoapéne tpooPoing amd Sesamia kat oTic dVO TEWPUUOTIKES
TEPLOYES, TEPL TAL UEGH, AVYOVOTOV YPNCLOTOLDVTAS TO YNUIKO okedacua Decis (mv-
peBPIVOEIDEC EVTOHOKTOVO) € avaroyio 60 cm® oto 100 It VEPOU GE GLVOVOAGUO LE TO

evropoktovo Steward (indoxarb).

IMivakog 2.3. Huepounvieg ko mocodtnteg dpdsvong (Mm) yia tov nhiovOo
Kot Tov apafocito otig dVo Vo peAén meployéc, To 2008 ko 2009.

AAPIZA

2008 mm 2009 mm
10/06 50 21/06 50
17/06 50 15/07 80
24/06 50 05/08 100
01/07 50 17/08 100
08/07 50 30/08 100
15/07 80 05/09 50
25/07 50

02/08 50

10/08 20

17/08 30

TPIKAAA

2008 mm 2009 mm
28/06 50 20/06 50
10/07 50 25/06 50
23/07 100 10/07 100
13/08 130 09/08 130
07/09 120 21/08 120
Apodevon

H apdevon éyve pe xatatoviopd kot otig dvo meployés. Ztig 10 apdedoeig mov
npaypatoromOnkav to 2008 otn Adpica kot otig 6 apdevoelg tov 2009 n mapoyn

vepoo fitav 25 m¥/h | pe cuvolkh kotaviimon 480 mm. Tic 5 apdevoelc mov mpory-
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patorowdnkav oto Tpikoda n mapoyn vepod frav emione 25 mY/h, pe cuvolkn Ka-
tavaimon 450 mm kot ywo to, 600 £t (. 2.2).
Y10 pmlEM mpaypotomomOnke po dpdgvon pe 62 mm otig apyéc Ampiiiov pe

mv évapén s avBopopiag kol ot To Tpie TEPOUATIKE £TN.

Evewudrwon ylopis froudlas

Yt TEPaUOTIKA Tepdyto g evooudtwong (E) tov pumilelod oty mepiodo tov
50% g évOnong, mepi ta péoa pe téhn Ampidiov €ywve evompdtoon g yAopng Pi-
opdlog pe avaotpoPn pe Opyouo Kot pea. XnUeimTéov OTL T0 HEYIOTO TNG CLYKE-
VIpwong oAMkob N 6Toug 16To0¢ TV Yuyavlmv mopatnpeitor v nepiodo g dvon-
ong (amd v évapén €wc 1o Levib ) pe pubpodc alwrtodéouevong 2,5 kg N/ha v
nuépa (Kumar & Goh, 2000).

2vykouion

To o1dd10 T TANPOoLG Wpitaveng Tov umileAlod kabopileton amd To yopoKTN-
pLoTkd ypopo wov maipvovv ot Aofoi. Otav 1o 75% @tdvel 610 6TAO10 ™G WPipov-
ong EEKVA 1) GLYKOULON.

O PETOYPOUATIGHOC TNG oM EMPAVELNG TNG KEPAANG TOL NAlavOoL amd Tpact-
VO-KITPIVO G€ KOoTOVO-Kitptvo onpatodotel v Evapéng e cvykoudns. H vypacia
TOL 6TOPOL KATA TOV AAMVIGUO Kupaivetal petacy 15-20%.

Téhog, Yo Tov apafdcito, 1 vypacio TOLV GTOPOL KAUTE TOV AAOVICUO KuUaive-
T amd 20%.

H ovykopdn 6tovg Telpapatikodg aypovg EYIVE YEPOVIKTIKA.

Hapauetpor amoooons

A@opolv Kupimg oTNV TPOTOYEVT] TAPUY®YN KOTA TN S1ApKEWD TG KOAAEPYNTL-
KNG TEPLOSOV, OOV YivovTal cuveXElG LETPNOELS Yo TV TapakorlovOnomn ¢ (Ladiz-
insky & Hymowitz, 1979; Singh et al., 1991; Przybyska et al., 1998).

210 pumléAL ywvav TEVTE OELYLUTOANYIES PLTAV TTOV APOPOVGOV GTNV VIEPYELD
Bropdla katd ta mepopatikd £t 2008 kor 20009.

210 0PVl EVEPYELNKA QUTA TpaypotomomOnkay emiong mévie delyATOANYiES

QLTAOV Kol Yo TG 000 meployEs, yio ta £tn 2008 ko 2009.

47

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



2.4 Merpioeig

2.4.1. Metpnioeig a0Enong - avartoéng

Ye kdOe meproyn, kdOe £€10¢ Kot yio KAOe UTO Eywvav mEVTE SeryloTOANYiES
QLTAOV HE OKOTO TNV avdAvon TG avénomng Kot g avanTtuENG Tovg omd TIG apyES
TovAiov péypt kar tig apyés OktoPpiov, ava 15 pue 20 nuépeg (Iiv. 2.2, 2.3). Kdabe
detypatoAnyio mepleAdpufove TV KOm| GUTOV TOL KATaAAUPovaY YDdpo 2 TpexOVI®V
HETPAOV OO TIG KEVIPIKES YPOUUUES TOV VITOTEUAYIOV. ApyKd YvOTAV KATOYPAPT] TOL
YAwpoV BApovg OA®V TV QULTAOV, GTO YOPAPL. XTN CLVEXEW, EMAEYOVIOV TEGGEPQ
AVTITPOCOREVTIKA QUTE amd kabe Teudylo (LVLOSEYHO) KoL UETOPEPOVIAV GTO
Epyoaotiplo, yio v kataypoen TV HOPPOAOYIK®V KOl AOUTMV YOPUKTNPIGTIKMV
TOVG, OMWG TO VYOS TOV QLTAOV, T0 ENPO PAPOg TV PUAL®V, TV GTEAEXDV, TMOV
KOPToPOp®V opyavmv (BAAGTIKG, ovamapoy@ykd opyava), TV TEMK Enpr VITEPYELQ.
Bopala, evd petd v tEAELTOLN KOTY KaTaypaonKay o aplfuds Twv Gropov ava
OTAOKO, KOl KEPOAN, TO PAPOG TV GIEPUATOV, TO LTOAEWUUO TOV KOPTOPOPOL
opyévov, M SAUETPOG NG KEPOANG, KOl TO UAKOS Tov omddwko. H Enpovon twv
derypatov ywotov oe Enpaviipro oe Ogpuokpocio 80°C. H Efpavon Bewpodvtav
TEPATOUEVT, OTaY 0V HETARAALOTAV TO PAPOG TV OEYHAT®V Omtd TNV TPONYOOUEVN
HETPTMOT|, LETA TNV TOPEALEVOT) LLOG NUEPAGS.

Eniong mpoodopildtav o Selktng QUAMKNG em@dvelng kaBe TEWPOUUATIKOD
tepoyiov pe pétpnon g emedvelng eOAA®V Tov vmodetypotoc. H avaymyn g
(QULAMKNG OTO 1m? YWOTAV HEG® TOVL KOTAYEYPOUUEVOL Bapovg TV QOUAL®V T®V
TECOAPMOV PVTAOV KOl TNG GVVOAKNG TOGHTNTOG TOL OELYLOTOG.

To Bapog g mapaydpevng Propdlog amoterel dpeco deikn yio TOV VTOAOYIGHO
™m¢ anddoong g kKaAAépyewng. H amddoon (yield) amoterei tv kopdemon tov
SadoyK®V oTadimv avantuéng tov euTov, ta onoia kKabopilovion amd yeveETIKOVG,
KMUOTIKOUS Kol E60POA0YIKOVS TOPAYOVTEG, OALA Kot BloTikovg, Ommg achiveleg kot
évtopa (Thompson & Taylor, 1982).

H otabepdtnta e mopaymyng amotelel eniong onuavtikd mapdyovta, 0G0 KoL
andooom, kot elval dVoKoAo va emtevyBet, ylotl e€aptdror amd TOAALODG YEVETIKOVS

TOPAYOVTEG.
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Mivakag 2.4. Hpepounvieg oderypotoinyioc miiovbov (J.D.=loviovég muépeg,
G.D.D=Babpo-nuépec — °C-d, D.A.E (HM®D)=nuépec petd to @OTpmua) yio Tig 800

TEPLOYES LEAETNG.
HAIANGOX
AAPIZA TPIKAAA
2008 2009 2008 2009
1"Aerypotoinyio
16/7/2008  12/7/2009 17/7/2008  14/7/2009
J.D. 199 193 200 195
GDD 711,58 447,81 716,3 481,2
DAE 33 23 31 23
2" Agrypotornyio
28/7/2008 271712009 31/7/2008 28/7/2009
J.D. 209 208 214 209
GDD 914,565 774,36 1008 811,2
DAE 43 38 45 37
3" Astypatoinyia
13/8/2008  25/8/2009 15/8/2008  24/8/2009
J.D. 225 237 229 236
GDD 1237,065 1355,775 1334,1 1398,3
DAE 59 67 60 64
4" AgtypatoAnyio
5/9/2008 8/9/2009 1/9/2008 6/9/2009
J.D. 248 251 246 249
GDD 1703,365 1622,015 1707,75 1661,6
DAE 82 81 77 77
5" Agtypatoinyia
5/10/2008  1/10/2009 1/10/2008  24/9/2009
J.D. 278 274 276 267
GDD 2152,36 1967,455 2167,65 1965,7
DAE 112 104 107 95
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Mivakag 2.5. Huepounviec derypatoinyiag apopoocitov (J.D.=loviavic muépec,
G.D.D (°C-d)=Badpo-nuépec, D.A.E (HM®)=nuépec HeETd T0 GUTPOUE) Y10, TIC 80O

TEPLOYEG.
APABOXITOX
AAPIZA TPIKAAA
2008 2009 2008 2009
1" Astypotolnyia
15/7/2008 12/7/2009 16/7/2008  14/7/2009
J.D. 196 193 199 195
GDD(°C-d)  542,2 346,1 398,6 376,2
DAE 33 23 22 24
2" Aeryporornyio
29/7/2008 27/7/2009 30/7/2008 28/7/2009
J.D. 210 208 213 209
GDD(°C-d) 757,7 597.,6 619,1 636,2
DAE 47 38 36 38
3" Astypatoinyia
13/8/2008  10/8/2009 12/8/2008  11/8/2009
J.D. 225 222 226 223
GDD(°C-d) 985,6 817,1 833 869,2
DAE 62 52 49 52
4" Agtypatodnyia
5/9/2008 6/9/2009 6/9/2008 7/9/2009
J.D. 248 249 251 250
GDD(°C-d) 1336,9 1211,3 1249,7 1296,2
DAE 85 79 74 79
5" Agtypatoinyia
2/10/2008  1/10/2009 3/10/2008  1/10/2009
J.D. 275 274 278 274
GDD(OC-d) 1611,5 1460,7 1498,3 1582,3
DAE 112 104 101 103

210 TEAOG TNG KAAALEPYNTIKNG TEPLOSOL 1] ATTOO0CT| TOV PVTAOV VITOAOYLOTOV LLE
T0 Beplopd g vaépyelag Propdlag. Katd to Bepiopd AapPavotav n Propdlo ord-
KANPOL TOL EVTOY (Kot Yo TIG 3 KOAMEPYELEG), OKOUT KOl OVTH 1OV GLVIOmG et Té-
OEL OTNV EMPAVELL TOV €04POVS Le TN Hopen eOAAwV. H mapayduevn Bropala ywpt-

Cotav o Prootikd (Braotol kot UALG) Kot avomapay®yikd Tuqpate. (orTadikes, Ke-
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Qurég, AoPoi). Ora ta deiypata Enpaivoviav otovg 80°C yo 48 wpeg (Mooney et al,
1986) ko Luyldtav 1o kabéva EeymploTd.

Blaotika opyovo: H omnddoon tov PAACTIKOV opydvemv vroroyiletor yuo vo
TPOCIOPIGTEL N GLVEICPOPA KOl O POAOC TNG OTN HOPPOTOINGN TNG GUVOAIKNG
amOd00NG.

2répuata - Aofoi: H amddoon 1oV omeppdtov eivorl amoTéAEGHO d10pOpOV
mopaydvtov mov kabopiloviarl oe d1dpopa oTadla. Yhpyet vymAn BTk cuoyétion
NG TOPOYOYNG OTEPUATOV KO TNG GLVOAIKNG vIépyetlag Popualag (Mwanamwenge et
al, 1999).

Aeiktng ovykouons. H oyéon peta&d TG OKOVOWKNG omdd0oNG Kol TNG
GLVOAIKNG M Proroyikng amddoone ekepaletar wg deiktng ovykomdne (HI) xan éxet
TPOCAOPIoTEL MG 0 AOYOG TNG OWKOVOUIKNG amdd0ooNs, MPOog TNV omddoon g
OLVOAKNG Ttopayopevng Propaloc, oto otddo g mAnpovg wpipavons (Ludlow &
Muchow, 1990). O deiktng cvykoudng, petald Aoy eéaptdtol and ™ GYETIKN
avaroyio TG Propdlag, mpv kot PETA TNV AvONoT, KaBdC Kot T UETAPOPAS TMV
QPOUOIDOIU®MY OTOYEIOV TPV TV AvOnom, mpog 1o oynuatiopd koprnov (Lopez-
Bellido et al, 1997; Ludlow & Muchow, 1990). Eniong 0 HI ennpedletor onuavtikd
and Tic TePPAALOVTIKEG GUVONKEG, TNV EMOYN OMOPAS KOl TNV VOATIKY KOTOTOVION

waitepa 6to 0TAd10 pETd TV AvOnon (Passioura, 1977).

davoroyia
e Y& KO meployn, kabe £tog Kot yia kdbe uTO KataypapnKay Kot o eENG:
o  ApBudc nuep®dV EmG TV EUEAVIOT TOV TPOTOV ELTOV (50% TOL ELTPOUATOC)
o Ap1Budc nuepdv Emg v Evapén g avOnong (50% g dvinong)
o Ap1Budc nuepdv yio Kabe nuepounvio komng Tmv eutdv (destructive cuts)
o  ApOuUdc NUEPOV £mG TNV TEAIKT] GLYKOLUON

Ot nuépeg petpndnkav g lovhovég nuépeg (Julian days), oAld kot g
BaOponuépeg °C-d (Thermal unit, TSUM) vroloyiCovtoag ™ Pooikfy Oepuokpocio
EVOPENG Y10 TIG TPELG KOAMEPYELEG Kol TN LEYIOTN Kol EAdyoTn Bepprokpacio nuépog
CUUP®VA LE TOV TOTO:

TSUM - X I(:TMAX+I“;ﬁ:}] 10

octoyeia
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omov TMAX, TMIN «or TO eivor avtiotorya mn péylotn muepniola, 1 EAGYIOTN
nuepnota kot 1 Pacikn OBeppokpacio. Zopewvao pe ™ PPAoypaeio yio to pmiléit, n
Bacwn Beppokpacio KopaiveTtar 6GTovg 0-6°C, YL Tov 0pafOctto Kot yio Tov nAiavho

10°C kau 50C, avtiotorya (Aavardtog, 2005).

Apyrrextoviki Tiyg fAdoTnons

Yyog koung: To DYog TV PUTOKOLVOTITAOV YPNCUYLOTOLEITAL MG EUUEGO UETPO YO
™V ektipunon g avamtvéng g PAdotong (Sau & Minguez, 2000). To péyioto ¥-
yo¢, oto omoio Ba etdoet 1 kOuN KabopileTton amd to YeEVOTLIO OAAG KOl TO KA

(Crawley, 1986).

Aeiktne poAiriic empaveio. (LA1): H cuvolkn em@aveila tov gUAA®V ava Hovado
EMPAVELOG £6AQOVCE, KaAeital deiktng LAAIKNG emdvelag (LAI: Leaf area index), kot
ommg éxel mpotobel and to Watson (1958), amotedei to KaldTEPO PETPO TNG KOVOTN-
TOG TNG KAAMEPYEWOS Yo TNV apaymyn Enpdg ovaiag. TToAréG popég yapaxtnpiletan
KOl O «avamapayoyikd kepaiato». O deiktng euAlikng empdvewag (LAI) amotelel
po EUUECT EKTIUNON TNG TPWOTOYEVODS TOPOYDYIKOTNTAGS, OEOOUEVOL OTL TEPIGCOTEPN
Blopala mapaméunel oe peyaAvtepn LAY emedvela. H tyun tov eaptdrol amd to
OGO TOV (PMTOG TOL OAMEPVA TN EVAAOUO Kot @Tdvel oto £0apog. H moucihdmra
0T GUVOAKT QUAAIKT] ETPAVELN EVOG PLTOV EVOEYETOL VL OQEIAETOL OTIG HETAPOAES
oL opBpov Kot Tov peyéhouvg twv EOAL®Y. O deiktng mowiiel avdioya pe to €idn
OV CLVIGTOLV TN PAAGTNOT Kol KAT® omd TG PEATIOTEG GLVONKEG avdmTLENG, M| TN
TOV GYETILETOL PE TNV KAVOTNTA TOV YOUUNAOTEPOV GTPOUATOV TOV PVAADUOTOS, VO
ATOPPOPOVY KOVO OGO PMOTOC Yo Tn dwthpnorn evog Betikod 1oolvyiov tov C
(Beadle, 1987).

H pérpnon mg euiiucig empdvelag £yve pe tov ovtopato petpnm eoaiwov LI-COR
model LI-3000A.

Ewucn poiaray emgavero, (SLA-Specific leaf area): H SLA avtimpocoredel T GUVOAIKY|
QLAAIKT] ETMPAVELDL 0VAL Llovado Enpod Bdpoug g euAiikng palac. TIpdketton Yo poppoiro-
YIKO yapoKTploTikd mov e&aptdtar and tn Oepuokpacio, v €viaon axtvoBoiiog
Kot To oYeTKd 61ad10 avdmtuéng. H SLA kaw o LAl cuvdéovton e ) oyéon:
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LAl = SL*SLA*10*
6mov SL eivon o Enpd Pépoc Tov (tpdowav) puikav (kg ha?)

2.4.2 XapoKTnpioTikd Tov £64¢povg

H derypotoinyia mpv v €yKOTAGTOGT TOL TEPOUOTIKOD oypol Tpory-
LOTOTOLEITAL O TEGGEPQ ONUELD TNG TEPAUATIKNG EMPAVELNG, APOV Exel TpoNyNOel N
YOpa&n Tovg, MGTE va. £ivol SOLVOTH 1) AETTOUEPESTEPT] GVYKPIOT] TOV EO0PIKMV OELy-
patwv. H eEao@diion aviimpooomnenTikOTEP®V SEIYUATOV AmOTELEL TO GTOLOAATEPO
OUVTEAEOTN GVTIKEWEVIKTG Kot apepdinmng épevvag (Pacodrac, 1992), yi” avtd kot
Ta, OelypaTo Tov GLAAEYOVTOL Efvar Ty,

[Mo Tov mpocdloploud TV apykdv cuVONKOV ToL £06POVS GLAAEYON KAV dely-
poto o€ dvo Padn i) 0-20 cm, kau i) 20-40 cm. TNa kaOe delypo TparypoTromomOnke
TPOEPYACIO TPV TN HETPNON TOV PUCIKOV KO YNUKOV WO10THTOV, 1| 0Toio TEPLEAALL-
Bave agpoénpavon, kKovioptomoinon kot kookivion. H tedevtaia mpoypotomomdnke
Le T ¥pNoMN KOGKIVOV e KUKAMKEG omég dtapétpov 2 mm kot 0,2 mm.

H 010 axpiog derypatoinyio eravoindenke pe 1o T€A0G TOV TEPAUATOS O-
LEWYIGTIOPAG TV KOAMEPYELDV, TO POVOT®PO TOv 3°° TEIPUPOTIKOD ETOVS KOl LETPH-
Onkav Eava ot ymuukéc 1010t Teg ToL £6APove. H detypatoinyio avtn 0mockonovce
OTOV TPOGOIOPIGUO TOV PLOYNIK®OV 0ALOYOV TOV TPOKVTTOVV amd TNV amocvvieon
™M vroyelag Propalas (evoopdtmong kot OAOKANP®ONG Tov Plodoykod KHKAOL Tov
Yuyavhong) mov TapEUEVEL 6TO E50LPOC.

IMa k60e €0apkd delypo TposdlopioTnKe 1 dOUN, 1N TEPIEKTIKOTITO GE OPYOIVIKT
ovoia, opyavikd dvOpoka, oAtkd almto, o Adyog C/N, kot o TEPIEKTIKOTITES PMOPOPOL Kot

KOALOV.

PuoIKES 1OLOTNTES TOV £6G.POVG

Muyavikij coeTocny Tov E0dpovg

H Mnyovu cvotaon tov £d6povs ommotehel opeTdfANTO £30PIKO YOPUKTNPLOTIKO
eKTOG av AneOovv dpacTtikd pétpa mov cuvnbwg oev epapuolovion GE YE®PYIKN KAL-
naka. H xokkoperpikn (unyovikn) obotacn tov £dapovg enxnpedlel v KavotTnTa
TOL €00POVS VO GLYKPATEL VEPD Kot OPENTIKA Kot TapEXEL TANPOPOPIES Y1 TNV EVKO-
Mo TG UNYOVIKNG KOTEPYAGTOG TV £60QOV, KBNS Kal TNV VIapén mhavodv TpoPin-
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Hatov apdedoemg Kot AMmdvoemng (Mntotog, 2001). Ta tpio KAGGHOTO TG AETTNG YNG
EXOVV SLUPOPETIKES PLGIKOYNUIKES 1O1OTNTES.

[Ma tov Tpocsdlopiod TG KOKKOUETPIKNG 1| UNYXAVIKNG 6VOTACNS TOV £0GQOVE
ypnowomoteitar  péBodog Bouyoucos (1962), n omoio otnpileton oty ypnon 101Ka
Babporoynpévev TukvoueTpwV, To onoia divouv amgvbeiag TV TIUn doeOpmV Unyo-
VIKOV KAoopatov tov dstypotog. H eneéepyacio tov detypdtomv yio ™ unyovikn o-
véAvon mepriapPavel To yNUIKO SIUUEPICUE TOVGS, LE TNV EQAPLOYN NG LEBGOOL OA-
KaAKng vOpOAVoN G Tov Na,CO3 ko ékmAvon pe Tokvo dtdivpa peBvAkNG oAKOOANG.
Téhog, yivetar d10pbmon TV amotelecpdtov og tpog ) Oepuokpacio (Mamapiyog &
Alopaykng, 1985). H mapduetpog mpocdiopiletor 600 @opég, pio popd Katd v &-
YKOTAGTOGT TOV TEPAUATIKOD oypoD, Kot (it 6T0 TEAOG TV TEPAUATOV, GTO GLUVO-

MK6 £dapiko deiypa tov 40 cm. Movadec: (%).

Edagpikij ooun

[Ma ) ypnyopodTepn Kot e0KOAOTEPT TASIVOUNOT £00QPOV COUP®VA UE TN oTade-
POTNTA TOV GLGCOUATOUATOV, EXOVV OMoVPYNBel dtdpopa €10M TECT. XTOYXOS AVTMOV
OTOTEAEL 1) TEPLYPAPT] TOV UNYOAVICUDV OTOSOUNCNG TOV GUGCOUATOUAT®V, 01 0To{oL
ocupPaivouy Kat® arnd cuvOnKeS TPAYUATIKNG Bpoyng.

H teyvuc g vypng kookivnong meptrapPavel pior peydin opdoo and 1e6T Kot
TPoc1dldlel KaAvtepa ot Mecoyelakég cuvONKeS, Yot TPOGOUOIOVEL TOVS KOPLOVG
UNYOVIoHOVE OITOdOUNONG TOV CLGCOUUTOUATOV KAT® omd OVTEC TIG CLVONKES, TOV
etvat 1 amdTOUN VYPOVOT TV 0EPOENPUOEVTOV CLCCOUATOUATMV Kl 1 EXIOPOCT) TNG
KPOVOTG TOV GTOYOVAOV NG PPOYNS, 0pOoV OTIC TEPLOYES OTES TO. ETLPAVELNKE £0GON
etval Enpd Yoo To peEyaAdTEPO UEPOC TOL £TOVG KoL 01 Bpoyég elvar Evtoves. ATd avti
™V oudda TV tecT ypnooromndnke avtd tov Valmis et al. (1988). H cuykekpiuévn
1EB0S0C KATOANYEL GTOV DTOAOYIGHO €VOG OEiKTN AoTAOEWNG B TOV GLCCOUATOUATOV,
ocvpeova pe Vv e&ng dradkocio:

Yuykekpipévn moocotnta palog aepolnpabéviov cvocopatoudtov (Wa), doué-
tpov 2.00-4.75 mm, tonobeteiton oe KOoKIVO pe omég drapétpov 0.25 mm.

1. To delypo Pubiletar oto vepod yioo 3 min (mpovypovon) kot katdmy puOuileton

vo TaAAETOL 6T0 VEPO yoL 4 mMin (Vypn Kookivion).

2. Metd amod 4 min molvdpdunongs, o ed0Qikd comuatidl Tov Euevay 6To KO-

okwvo ocvAéyovtal kat Quyiovror (Wi) votepa amd Efpaven oe @ovpvo

otouc 110°C.
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3. H &npn palo tov copatdiov peyébovg aupov (>0.25 mm) oto £8a¢og mov
TOPOAUEVEL GTO KOGKIVO Tpocolopiletal otn cuvéyelo HeTd amd dtaomopd

(WS5). O deiktng edagikng aotdbeiag S vroloyiletal omd ) oyéon:

S = ((log(Wa — WSs) — log(Wi —Ws))/2 (Valmis et al., 1988)

Ko delyvel T otabepdtnTa TOL TAPOVSIALOVY TOL GUCCOUATMIOTO, LE SOIAUETPO LETO-
&6 2 mm kot 4,7 mm otn dpdon tov vepov (Valmis et al., 1988; Valmis et al., 2005;
Argyrokastritis et al., 2002; Dimoyannis et al., 1998).

O deiktng aotdberog f petafarretor amd 0 péypt 1. Xe avfoavopeves Tiuég Tov f, 1
00TA0E TOV GLGCOUATOUATOV TOV AIPAVAOV VAK®OV TOL £3APOVS OVEAVETOL Kot
avTIOTPOO®MG, Le T pEyotn T 1 va avtiotolyel o amdAvta actadn edo@ikn doun,

Kot v Aot tipn 0, o€ amdilvto otabep.

XNMUIKES 1010TNTES TOV £0G.POVS

OAiko alwto

O mpoodopIordg ToL OAKOV al®dToL TTpayHatomomOnke pe t pnéBodo g v-
ypNg o&eidmong, katd Kjeldhal (Bremner & Mulvaney, 1982). H pébodog avtn mept-
Aopfavel dvo Prpata: 1) v kadon ToL SElYHOTOG DOTE VO, LETOTPATEL TO OPYOVIKO
N oe NH;"-N pe v mopovasio mokvod HaS04 kat katodvtdv kot 2) Tov Tpocdioptopd
tov NH4-N. To NH,;"-N cvvn0wc mpocdiopiletar pe ™ ocvAkoyn ¢ NHs mov ame-
AevBepdvetal amd ™V amdoTaln Kol TS oVIAVGNG TOV omooTéypotog yioo NH, -N,
ocuvnbwg pécw TitAodoToNg. [ v epappoyn g Tapamdve pedddov ypnoiorot-
gitat £60pog o€ MOAD Aemtd dapeptopd (kdéokwvo 0,2 um) kat amaAlaypévo and kabe

gidovg pilidia. Movadeg: mocootd (%).

Opyavikny oveia

O mpoodopiopdg TS OPYOVIKNG 0LGIOG TOV €0G(POVG TpayUaTOTOMONKE LE TN
uébodo g vypng oEeidmong, Walkley — Black (1934).. Zopuoova ue ™ uébodo avt
o C g opyavikng ovciog o&eddvetat amd Eva 0EedmTIKO PHEGO Tov givar cuvniBmg
10 dypoukd kai. H opyavikn oveio (%) vroloyiletat pe Tov mOAAATAAGIOGUO TOV

% avOpoka eni tov apBpd 1,724. H tyun owt) TpokdmTel omd v mapadoyn, 0Tt Eva
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£001POG Ll KOG YOLUOTOMUEVT] TV OpYOVIKY| ovcia meptEyel 58% dvOpaxa. [Ma v
EQOPUOYN TG TopATavVe HeBOOOV YpNoIpomoteitol £50(pPOog GE TOAD AENTO SAUEPIOUO
Kol amoALaypéEVo amd Kabe eidovg pilioa.

O Adyog CIN: O voAoyiopog tov Aoyov &yve oOppmvo. pe tov tomo: C/N = opy. C /N,

HeprextioTra o ekyviioyo pacpopo

H exydiion tov pocpopov yivetor oe dtdhvpa 0.5 M NaHCO3 kol pH mepinov
8.5. Metd v ekyvAiion axoiovbei d11bnon pe nOud Whatman. O npocdiopiopog tov
eKYVAICILOV PWSPOpov Eytve pe T pHéBodo «umie Tov MoAvBdatviov», TOov OTMG a-
vaeépetar givar n mo ocvvnbiopévn ko n wo dadedopévn (Olsen and Sommers,
1982). To porvBdovikd appmvio [(NHz)M07024*4H,0] kot 10 kokobyo avtipovio
70V TPLYIKOH 0&Eog (KshO*CyH4Og) avtidpovv péca oe 6&vo mepitBariov e to op-
Bopwceopikd 16vta Kot oynuotiovv €va €TEPOTOAIKO 08D, TO PWSPOLOAVPOaVIKO
0&0, 10 omoio Otav avayBel pe v wpocsHKn Tov ackopPikod o&éog ypopoatileTon
évtova, umhe. O Tpocdloplopog Tpaypotoroldnke ypopatopetpikd ota 890 mm (OI-
sen & Sommers, 1982).

Avrailaéo Kdio

[Ma tov Tpocdlopiopd tov avdpyavov dfEsion kaAiov Tpaypatonomonke k-
yOAon pe T pébodo tov appwviakov eotépa (NH4AC). O mpocdiopiopog e cuyKe-
VIP®OT|G TOV GTOLYEIOL HETA TV eKYOAoN Ttpaypatoroteitol pAwyopetpikd (IMomwoyi-
roc & AMppaykng, 1985, Page et al., 1982). H pétpnon npaypatonoleitar ota 766,5
nm. Movddec: Xvykévipwon mg/kg edapovg (ppm).

2.5. Mete@poroyikd 6£001EVa KO GTATIOTIKY] OVAAVGT
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Ta petewporoyikd dedopéva yio to Zotpro AdpLoog TpoEpyoviatl and avTo-
pato petewporoyikd otabuo tov Epyoaostnpiov I'ewpyiog xor Epappoouévng dvoto-
Aoyiog DutmdV oL £yKOTACTAONKE GTOV TTEPAUATIKO aypd. O otabudg oy eE0mAt-
OUEVOC HE TOVG KOTAAANAOLG ausOntipeg Kot KoTéypage ovd dekdiento ) Oeppo-
Kpooio Tov aépa, TN GYETIKN LYPAGIO TOV, TNV NALKY aKTvoPoAi, TV £viaon Tov
avépov kot 1 Ppoyxdmtwon. H avdxktnon tov dedopévov yivotav ava tpipnvo and to
KOTOypaQIko apyeio tov petemporoyikov otabuov (data logger) kot n meportépm e-
neEepyooia yve pe 10 vroAoyloTikd eVAL0 Microsoft — Excel.

Ta petewporoyikd dedopéva yoo ta Tpikaia mpoépyovtarl amd 10 otabud g
EBvikng Metempoloyikng Yanpeoiag mov givarl eykateotnuévog o amdotacn 200 p.
a6 tov melpapatikd aypd (meproyn Kapvéc) kot amokthdnkay petd ond aitnon oty
E.M.Y). Ta dedopéva mpofAfav omd OKTAMPES KOTUYPAPES Kol apOopovV OTIG 1d16¢
napopétpovg. Ot péoeg TIHég dekanUépwV BEPLOKPACING KOl VETOV TNG TEAELTOLNG
dekaetiog amoxtnOnkav and v E.M.Y.

[0 T GTOTIOTIKY KOt TN HEAETY) TOV OMOTEAECUATOV £YIVE AVAALGT TOPOALOL-
ktikomtag (ANOVA). Xpnowonomnke to otatiotikd makéto MSTAT, (Michigan
State University, 1982), kot to Aoyiotikd Microsoft — Excel. H avdivon maporiokri-
KOTNTOG £YVE Y10 TOV TPOGOIOPIGUO GTOTIGTIKO CTUOVIIKGOV O0Pop®V HETAE) ToV
EMMEdMV Kol TV peToyepicemv mov pelethnkayv. XpnowonomOnke to kpitnplo
™G eEM1oTNG oNUavTIKNG 010popdc (EXA) petaéd tov emmédmv TV HETAYEIPICEDV.

H entoyn tov mepapoatikod oxediov TV TuYALOTOMUEVOV OUAd®MV TEpOYimV
ue koplo. tepdyta ko vrotepdyia (split — plot design) emidéybnke yia ™ depedvnon
g emidpaong Twv 6o mapoydviov (petayeipton yoyavioig, eninedo almtovyov Ai-
Tavonc) Kabmg Kot TNV aAANAETIOPACT) QVTOV OTIC LETOPANTEG TS avENong Kat ava-
ntuéng tov umlerov, apafositov kot NAMavOoL 0TS Kol GE OPIGUEVEG PUOIKES Kot
ANUIKES 1010TNTEG TOV €0dPove. To oyédio avtd emAéyOnie yo va givor To delypota
OVTITPOCOTEVTIKAL.

[Ma v ebpeomn g oy€one mov GuVIEEL dVO PETAPANTEG KOL TNV TEPLYPOPY| OLL-
TG TNG GYEO0NG VIOAOYIGTNKE O GUVTEAEGTNG GLGYETIONG, O OMOI0G TEPLYPAPEL TNV
1oYLPOTNTO NG GYEOTG OVO LETAPANTOV.

[Mapakdrom cvvoyilovror ot BabBpol elevbepiog Kot o1 TNYEG TAPAALAKTIKOTNTOGC
0TO TEPAUATIKO GYESL0 TOV EQAPUOCTNKE.

IMivakag ANOVA
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IInyn mapaiioxtikoTytag B.E

Eravoinyeig 2
Enineda Novyov Aimavong 3
Zediua 1 6

Merayeipiceig yoyovoie

Enineda Novyov Ainavong X
Metayeipioeig yoyovOovg

Zpdipa 2 16
Yvvolo 35

Eravoinyeig = 3
Enineda Novyov Aimavong = 4
Mertayepioelg yoyoavoug = 3
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3 AIIOTEAEXMATA

Khpotikéc ouvOnkeg

Kalépyewn pmiehod: mapoywynq Kapmov/yhopd Mirovon

Koaimépyero nhiavlov

Koimépyewo apapocitov

Eniopaocn g owayeipiong Tov yoyovlovg otny mpoopognon N kot TV TEMKI 0mdd0om
Enidopaocn g oroyeipiong Tov Yoyoviovs 6Tig QUOIKOYNUIKES IOLOTNTES TOV £0GPOVG
YOykpion okovopuk®v weolvyiov (Farm budget)
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3.1 KMapotikég ovvOnkeg

H nedivi Oesocolia kot emopévmg ot Teployég peAétng yapaktnpilovtol amd pe-
coYeloko KAMpo pe Bepuod kot Enpod BEpog kot vYPO Kot Yuxpo YEWMVO. XTOL ZyNHOTOL
3.1.1 ko 3.1.2 anewkovifovion p€oeg nuePNOIES TIHEG Beprokpaciog agpa Kal fpoyo-

TTOONS ava dekanpepo yio to Zotiplo (Adpioac) kat ta Tpikaia, avtictoryo.

Yypoe 3.1.1. Méon OBeppoxpacio aépa kot Bpoyxdntwon ava 10Mquepo ta étn 2008
ka1 2009 oto Zwtpro Adpiooc.

Onwg paivetat, ™ yelepivi] mepiodo ENEKPATNGOV TAPOUOLES YOUNAEG Beppo-
KpOoieg Kol 0TIG OVO TEPLOYEG LEAETNG, LE péom eAdylotn Beppokpacio mepi Ta TEAN
Tovovapiov éng ta péco Defpovapiov ot Adpioa (2.7-3.2°C) kot t0 TpdTO deKom-
uepo Iavovapiov oto Tpikoda (1.7°C). Méypt ta téln tov yeumva, N PAacTiky avd-
ntuén Tov umlelon mov yapaxtnpiletar and Poaocikn Beppokpacia avdmtvéng mepi
toug 6°C, givon kabnropévn. Tovg capvodc piveg, ot Oeppokpacicc Tov agpa Kopdv-
Onkov Kdte amd T péorn KAATIKY KaumdAn o Adpioa, kot Kupiwg to 2009 mov
yopoaktnpiomke and apketd dopocepd Ampilio. Zta Tpikaia v dvoiln emkpdnoay

péoec KMPOTIKEG TYES Kot Tl 000 £T1 TEWPAUATICHOD.
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Awdypappa 3.1.2. Méon Beppokpacio aépa kot Bpoyontwon avd 10Muepo o £t
2008 ko 2009 ota Tpikado.

Katd ™ Ogpwvn mepiodo (Iovviog - ZemtéuPpilog) ota Tpikoia onueidOnkov
Oeppokpocies vynAdtepeg ¢ péong KAMUATIKAG TWAG kot Tig dvo ypoviég (25.8°C
évavtt 24.5°C). Xt Adpioa cuvéPn to avtibeto, pe Oeppokpacicc yapnAoTepeg TG
KhMpotikng tipng (24.2°C 1o 2008 ko 23.95 1o 2009 évavtt 25.1°C). Méyioteg Ogppo-
Kpaoiec onuetmdnkay mepi Ta TéAN Iovviov (2008) ota Tpikaia kot Tig apyég lovAiov
ot Adpioo (30.1°C kar 27.4°C, avtictoya). [evikd n péon Beppokpocio OEpoug kot
HéYPL 10 TEA0G AVYOVGTOL KVPAVONKE GE VYNAOTEPA Yo TNV €moyY| emineda ota Tpi-
KoAa, v otn Adploa kopdvOnke oe kavovikd (2008) éwc younAidtepa (2009) tov
KMpatikov péocov enineda. Metd ta téAn Avyovotov 2008, n Oeppokpacio aépa Eme-
og omdtopa ywo va eBdcel péypt kot to dgvTePO dekomuePO Tov ZentepUPpiov 6TOVS
21.7°C otn Adpica ko tovg 19.5°C ota Tpikaka.

Kot o11g 000 meployéc peléng kot yia ) xeyepwvn mepiodo 2008, onueimdnkav
IKOVOTIOMTIKES PPOYOTTMOCELG TOV KAALYAV TIC OVAYKES TNG YEUEPIVIG KOAMEPYELOG
(WmléM) eved v avoién (mepiodog Maptiov — Maiov) kataypdenkav 72.6 mm kot
127.0 mm Bpoyng vy ™ Adpica kot to TpikaAa, avtictorya. Tn Ogpv mepiodo
(2008), n cvvolikn BpoydmTwon HTaY ELOPPOS LEYOADTEPT OTNV TTEPLOYT TOV TPiKa-
Aov (90 mm) cvykpitikd pe ™ Adpioa (80 mm), dmov dpmg peTprinke younAdtepn
oxetikn vypooia (46.6%) cvykpriikd pe to Tpikoia (57.8%). Inuoavtikd péPog twv
Bpoyontdoewv onuetddnke v mepiodo ¢ avBoopiog kabmg Kot TNV mEPiodo TG

EVOOUATOONG TOL YuyovBovg yeyovog mov fondnce 6ty IKOvoTomTiKy amodounon
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¢ Propdlog tov pmiledod mov evoopatodnke. To yeiudva tov 2009, and tov la-
vovaplo £mg AN Maiov, to Vyog g Bpoyng ota Tpikara aviide ota 322.5 mm. To
vyog Bpoyng ot Adpioa ovihBe ota 204.2 mm pe KoAd KotaveUnIEVO TO TOGH TOV
unviaiov Bpoyortdcewyv. Tn Bepvn mepiodo, to mocsd g Ppoyng aviAbe ota 134.8
mm ot Adpioa, ek TV onoimv ta 43.2 MM onuelddnKav o Tpito SEKUNUEPO TOL
Iovviov kot 10 TpmdTO dekampepo tov IovAiov. To avtictoyo mocd ota Tpikaia E-
Baoe Ta 97.2 mm pe to peyoAdTEPO TOGH VO CNUELOVETOL TO TPITO deKanepo Tov I-

ovviov Kot 10 Tp®TO TOoL lovAiov.
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3.2 Kalmépyero pmlemov: mopaymyn Kopmov / yhopd Aitaven

3.2.1 Avénon kot avamtoén

Ta mepopotikd vrotepdylo mov eneAéynoay va 6gxfovv 1o umléAl o yAwpd
Mmovon, evoopotodnkav 1o debtepo dekamevOnuepo tov Ampidiov Kabe tovg. Xt
Adpioo  evoopdtoon mpayuatorombnke ot 17/4/2008 war 20/4/2009 kor ota.
Tpikara otig 15/4/2008 war 30/4/2009. Xe npdo@atn Epevva HE OPYAVIKT Almoavon,
og GOOTNUO apenyiomopdg umiehov pe apapootto, o Bilalis et al. (2012) avagpépovv
®¢ XPOVO eVOOUAT®ONG Tov Umiledon, yuo Tig cvvinkeg g K. EAAGdag, pe ¢Bvo-

Twpwvn onopd, to péca Ampiiiov.

Ywog pvtav

210 Zynua 3.2.1 arotvadvetot 1 €£EMEN TOL VYOVS TOV PUTMOV GTIG VIO UEAETY
TEPLOYES Kat To, £TN KaAMEPYELaS. Mikpn dlapoporoinon (Un GTOTIOTIKG GNUAVTIKT)
OTIG MEYIOTEG TYES €YEL  GpeoT OYE0M UE TIG GLVONKES TOL TTEPPAAAOVTOC OALG Kot
mv emdprela vepov. [To cuykekpéva, mopatnpeitor HKpn VIEPOYN TOV KOAALEP-
YEUDV GTO YOVILOTEPO £30.POG TNG Adploag o€ oxéon Ue To £dapoc Tmv TpikdAwv kot
ota 0vo €. Emiong o1 kaAliépyeleg mapovsiocav peyorvtepo vyog to 2009 Adyw
™G peyolvtepng Stbéoune edoikng vypaciog (Teplocotepeg PPOoYONTTOCELS) Kot
OTIG OV0 TEPLOYES LEAETTC.

Adpoa  #Yog2008  WYYog 2009 Toikaha  #YJoc 2008 WY{og 2009
120 4 {a) 120 - (B)

AN LI G
SEEs SRTS

0 100 200 300 400 500 60O 700 80O 0 100 200 300 400 500 600 700 800
GDD GDD

Yipog (cm)

Yyqua 3.2.1. "Yyoc putov pmiedion (cm) otig meployég Adpicag (o) ko TpikdAwv
(B) pe v nukia g keAMépysag (GDD, °C-d) ta keAlepyntikd £t 2008(+),
2009(m) (Méon tiun = Tomikd o@aipua).
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"Etot ot Adpioa 1o hyoc pbaoe to 90 cm (88 cm to 2008) otic 377 °C-d ko
ota Tpikato ta 85 cm (80 cm 1o 2008) otic 423 °C-d. Emiong mopatnpodpe 61t yuo
éva ypovikd daotuo 14 nuepov (AMyo mpwv v évapén g avOnong Kot KoTd T

ddpreld g) Kataypdeetatl puoudg avénong, ™me taéng tov d = 2,4 cm/mpépa.

Bloortoi

210 oynua 3.2.2 anewkoviCetor 1 advénon tov PAACTOV KOl TOV GOAA®V TOL
pumleAol otig Vo peAéTn TEPLOoYES Kot Tal £ KoAAEpyelag. [lapd v Elhewyn ota-
TIGTIKG CIUOVTIKOV O10popdv, To ENPo Papog Tov PAACT®V Tapovctdlel pikpés do-
(POPOTOCELG TTOV TPOPOVMG OPEILOVTOL GTIC OOPOPETIKES EOAPO-KMUATIKEG GLVOT-
keG. To yovipdtepo £d0¢pog 611 Adpioa GUVETELEGE GTNV EAOPPDG KOADTEPT OVATTL-
En tov pmleAon, evod 1 peyaAvtepn dabecipudra edapikov vepov to 2009 Tig kpi-
OLEG TTEPLOSOVG ELYOV MG ATOTELECLA TO EAAPPMG LEYOADTEPO TEAIKO ENPO PAPOG TNG

KaAAEpyelag otn Adpioa.

TpikoAa

200 Ndplool 8]

(a)
300
200 +
100 + {
. 1t
0 200

=
(=]
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w
(=]
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400_ 600 800 1000 0 200 400 _ 600 800 1000
GDD GDD

=
(=]
o

=.B. DUA\wv (kg/otp}
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Yyua 3.2.2. Metafoin tov Enpod Bapovg Practdv (emdvod) kot pOAL®V (KATm) Tov
umilelod ot Adpioa (o) ko ta TpikaAa (B) ta koAiepyntikd £t 2008(¢), 2009(m)
(Méon T + Tomikd oedipa GDD=Baduonuépeg [°C-days]).

H obpxeto g PAACTIKNG TEPLOSOV KOl O1 KAPIKES CLVONKES KATA TNV TEPI000
avt ennpedlovv Tov apdpd TV PAAGTOV avd LTI, aEoD G pia Leyalbtepng dudp-

KEL0G mEPIOd0 KO HE KATAAANAEG cLUVONKEG OVATTTLENC, TA PLTA £YOVV TO YPOVO KOl
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TOVG TOPOVG VO, AVTIGTOOUICOVY TN YOUNAT TUKVOTNTA, HE TNV OVATTLEN TAELPIKMOV
Braoctdv dote TEMKE Vo, unv petwbei n tehikn omdédoon (Lopez-Bellido et al., 2005).
To Enpo Papoc Praotmdv avéavetl amd 20 kg/otp mepi tig 70 nuépeg petd to @O-
tpopa péypr ta 190 kglotp katd ™V évapén g avbogopiog (360°C-d). Mapatnpi-
Onke toyelo Ko cuveyNg avATTLEN GE GUVTOUO YPOVIKO SAGTNHA, UE avATTVEN TTAG-
YoV PAOGTAOV GTOVE TPDOTOVS KOUPOVS TOL KEVIPIKOV PAocTOV. MeTd T0 6Tdd10 0WTd,
N avénon tov PAACTOD HELOVETOL OPUCTIKA TPOPOVAOS AOY® OVENUEVIG OVOTTVOTG
(cwEnuévn Beppokpacio aépa), Kot yuo. PKPA YPOVIKG SIUGTAUATA HOAMOTO ETIKPO-
TOUV Kot apvnTikoi puOpol avénong and 6,5-8 kg/otp ava nuépa ota Tpikara kat ™)
Adpioa (2008), pe Ogpuokpacicg nepi Tovg 17°C kotd péco dpo kat yia Tig 800 mept-

0Y£G.

Dvila

Onwg eaivetar oto Zynua 3.2.2, Katd o opyIKd oTAde TG KAAMEPYELS TO
QOAAO QVEAVOLV LE HEYOADTEPOVG PLOLOVG OE GYéon pe Toug PAacTovS, Yo va @Od-
covv ot eninedo Enpig ovsiog g Tdéng twv 400 Kg/otp mepi tig 420°C-d. Tt cuvé-
YELOL OTUEUDVETOL GTOOLOKY] UAPOVOT) Kol TTTAOCT TOVG HE TNV EvapEn TOL dEGIHOTOC
TOV ovOEOV Kot TN HETOPOPA TOV APOUOIMTIKAOV TOPAYDY®V Y10 TO CYNUATICUO Kol

™V aOENGN TOV CTEPUATOV.

Adploa 7 - TpikaAa
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Yypa 3.2.3. Aeiktng @UAMKNG emeavelog mielod Katd v e£EMEN Tov Proroyt-
KOV KOKAOL T KaAAepyntikd £tn 2008(¢), 2009(m) ( (Méon R £ Tomikd ocedipa.
GDD=Babpo-nuépeg).
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Y10 Xynua 3.2.3 mopovctdletor o deiktng euAlikng empdavelog (Leaf Area In-
dex, LAI) ¢ xoAMépyelag oTIg VO UEAETN TEPLOYES KOl T £TN KOAMEPYEWNG. G
yvootdv, o LAl eanpedaletor amd TV TuKVOTNTA TOV QLTOV Kol TOV YOVOTUTO, KOl
av&avetat pe v ovénon Tev lpomdv Kat Kuping tng dabecipuotntag vepov (Datuma
& Thomson, 1983). Onw¢ gaiveton oto Zyniuo 3.2.3, Katd v apykn avénon mg
KaAMépyelog, o LAl katolappdaver pkpég tyés (<1), €161 dote T0 PEYOADTEPO UEPOG
NG EMPAVELNS TOV £6APOVE va Ttapouével okaivmto (<50%), evd onueudveton ekbe-
k) avénon tov LAI mepi tig 300 Babpo-nuépeg, mpooeyyilovtog Tic HEYIGTES TIUES
e TaEne tov 5 (LAI=4.5-4.8 m?/m? yia Tic 8V0 meproyéc kot Tor §00 £11), TIHES TOV
ONUOTOO0TOVV KAEIGTH) GUAAOGTOPAON, TANPT OEGUEVCT) TNG TPOCTUNTOVGOS OKTIVO-
BoAlag ko pé€yrotoug pvBuovg avénone. O LAl mapapével ot pé€ytot tiun yopw
oT1g 12 nuépeg yio va petwbei otn cuvéyeld akoAovbmvtag TV opitoven, ynpavon
Kol TTOON TOV QOAA®V, 0ALL TOPOUEVOVTOS KO KOl GTO TPOXWPNUEVE GTAOL O-
vantuéng o€ enimeda v Tov 3 Tov VIOdNAGVEL Pabud décpevong TG NAOKNG OKTL-

voPoAiag mepi to 83%.

Yyqna 3.2.4. Metaforn g Ewdwnme dvihikng Emedvelog (SLA) tov pmilelod pe
mv nAio g keAMépyetag (GDD, growing degree days [°C-d]) yio tic 800 meproyéc
ueAénc kot o dvo £t kKadAiépyetog (EpepaviCovrat ot Tumiké amokMoEeLg).

Y10 Zynua 3.2.4 mapovcialeton oynuatikd n petafoin g Ewdwng uiiikng
Emoedaveag (SLA) tov pmilelon otig 600 meproyég perétge (Adpioa kan Tpikoda) Kot
o 500 £t mepapotiopod. H Elducy @iy Empavewn (SLA oe m¥/kg) 1 avtifeta
10 E181k6 Bapog dvAlwv (Specific Leaf Weight, SLW = 1/SLA), arotelei poppoiro-

YIKO YOPOKTNPIOTIKO TOV PUTOV, Kot Ol TIUEG TOL AAAGLOVY [ TIC LETAPOAES TV TEe-

66

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



poAloVTIKOV cuvOnK®OV Kot TV NAkia ¢ KaAMépyeag. H SLA avtikatontpilet
™V avaAoyio TopayOUEVNG QUAAIKNG EMPAvELNG ava povdda EnpNg ovciog GUAL®YV,
mov poll pe v TocdHTNTU TOV OPOUOLOTIKMY TOPAYDY®Y TOV ETEVOVOVIOL GTNV O-
vartuén tov VALV, kabopilel v avarTtuén g eLAMKNG empavelog (LAI) kot to
pLOUO apopoimong g KoAAEpyelag. Onwg eaivetor oto Xynuo 3.2.4, n SLA tov
umilehod Eekvadvtag omd o apykh T 29,3 mkg E.0. Baivel pelodpevn pe to
xPOVO ®¢ TV TN 22 mzlkg, KOl WTOPEL VoL TTEPTYPOPEL LLE TNV TOAVOVUULIKY| YPOLUN

Téomng
Y = 2E-0,5x* — 0.0338x + 33.836 (R?= 0,932). (3.2.1)

H ¢Bivovca mopeia tov SLA ogeiletor otnv opitoven Tov vEov @OUAA®V Kol 1) Evpe-

Oeioa T Tov cLVTELesTH TPoodloptopod R%= 0,9321 emPePardver T oxéon
SLA = SLAuIN — OS(SLAMAX SLA|\/||N) *|n DVS (mzlkg) (322)

nov vrédet&av ot Driessen & Konijn (1992), ot onoiot mapabétovv idto €6pog TI®V

vy v SLA tov pmilelod.
Opyava kapropopiog kot 6vvoliké fapog

Onwg paivetar oto Zynua 3.2.3, n évopén dnuovpylag Kaproedpwv opydvaov
(LoBdv) Eekva otig 350°C-d  kau ohokAnpdveton otig 820°C-d ot Adpioa Kot 6TIg
947°C-d ota Tpikaro. O pvOudg avénong tov kopmol eivar mepimov 10-12 kg/otp
avé nuépa, kat 1 teMk mapayoyn e0avet ta 218 kg/otp yo ™ Adpioa kot to 193
kg/otp v ta TpikaAa. H dta@opd, av Kot [ OTATIOTIKA GNUOVTIKY, OPEIAETOL GTN
OYETIKA YOUNAOTEPN TEPLEKTIKOTNTO GE OPENTIKA GTOXEID TOL OUUDOOVS £0GPOVS
TV TpiKaA®V £vovTl TOL apYIL®I0VS £04Povg TG Adpioag.

Onwg gaivetor oto Zynua 3.2.5, n kaAlépyeto pmleiod anoktd 10 pEYIOTO
ohko Enpod Papog petd v évapén tng avBogopiog mepi tig 450°C-d oe dheg Tig mept-
TTOGES. Tnv mepiodo avtn evdeikvutol n KOAMEPYELD Yo EVOOUATOOT OG YA®PT| Al-
Vo).

Metd v mepiodo avty|, To PMOTOGLVOETIKA TAPAYWYO EXEVOIVOVTAL KUPIMG GTA
Kapmo@dpa Opyava, EVE TOPATnPoLVTIL Kol apvnTikol puBpol avénong mov opeiro-
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VIOl GTNV TTOCT TOV GUAA®V 0AAL KOl 6TOVG LENUEVOVS pLOLOVS aVOTVONG KOt TG

OLVETOKOLOVONG oNUaVTIKNAG peiwong Tov Enpov Bapovg tv Practav (Zy. 3.2.2).

Aapioa TpikaAa
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Yyfqua 3.2.5. Enpo Bapog kapmodpmv opydvav (exdvm) kot olMkng Propdlag (kbtw)
tov pmileaov (kg/otp), otig meproyéc Adpisog (a) kot Tpucddwv (B) pe v nhkia g
kaAMépyerac (GDD, og °C-d), to koadlepyntucd étn 2008(¢) ko 2009(m) (Méon tyun
+ Tomkd cpdiua).

3.2.2 llgprekTikotTTa 6€ ALMTO

Ta dedopéva tov Ilivaxa 3.2.1, emPefoardvovy to yeyovdg 6Tt 1 TePiodog g
avBopopiag Tov youyoavloug, yapakmmpiletor amd ™ pEyloTn cLYKEVIPp®OT TV Pact-
kv otoyeiov Opéyng (N, P, K), ue pikpn andkiion peta&d tov meploy®dv Kot tov
etov. H ouykévipmon kot 1 KOTavour Toug oTo dtipopa Opyava Tov GUTOV Kol 1M 1-
KavoTNTo. HETOKIVIONG TOVG 0md To PAACTIKA OpyOvVe TPOG TOVG OVOTTUGCOUEVOLS
omOPOVG EIVOL YEVETIKA YOPUKTNPIOTIKG Kot ENNPEALOVY CNUAVIIKA TNV 0mOd00M
(Pate & Armstrog, 1996; Cousin, 1997). EWdwotepa, 1 mepiektikdtnto oL N ota dv-

On katd v mepiodo ¢ avBoopiag kopdvinke amd 5.7% (Tpikaia, 2009) éwc 6.3%
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(Adpioa, 2008). Ot tipég Tov aldTOL 6TO VITOAOUTO VIEEPYELD TUNLA (PAacTol, POAAQ

Kot €MKEG), TNV 1010 Tepiodo, Kupavinkav emiong oe vynid emineda, amd 3.9 émg

4.3%, pe v vyniotepn tun va onuetdvetor ot Adpioa, to étog 2008. ITiBavov

OUTY 1 HKPN O1LPOPA TG TEPLEKTIKOTNTAG TOV al®dTOV GTIG 000 TEPLOYES VL OPEiLe-

TOL GTNV WloitePn TPoTipnon Tov pmileAlon yio apytAlomnAmon mhovota o€ Ca eddon

(Cousin, 1997).

IMivaxoeg 3.2.1. Huepounvieg @atvorloyikdv otadimv Tov umleMov and tn onopd £mg
N GLYKOUIdN Yo Tig dVo mepoyés (Adpioa, Tpikoia) kot ta dvo £t (2008, 2009).

AAPIZA
2008 2009
>1opd Qutpwua  Avenon > UYKOMION >mopd Putpwpa  Avlnon ZUyKouidn
5/12/2007 20/12/2007 11/4/2007 20/5/2008 9/12/2008 10/2/2009 20/4/2009 3/6/2009
J.D. 339 354 101 140 443 41 120 154
D.A.E. 0 113 152 0 80 114
°C-d 0.075 377 736 2.14 340.5 820
TPIKAAA
2008 2009
2TTopd PUTpWUaA AvOnon 2UyKouIdn 21mopd OOtpwua  Avonon 2UYKOMION
7/12/2007 25/12/2007 14/4/2008 24/5/2008 9/12/2008 14/1/2009 22/4/2009 2/6/2009
J.D. 359 106 146 14 112 153
D.A.E. 0 113 153 99 140
°cd 0 354 853 423.5 947.5

IMivaxag 3.2.2. Tlgprektikdtnta Opentikmv ototyeiov N, P, K ota dtapopetikd gutikd
opyava (avOn, Practoi kot @OAAR) Tov pmileoD, otig meptddovg avbopopiog Kot G-

YKOULONC.

% N, P, K t¢ &npnc ovoiag tov Pisum sativum cv caroubi

AvBopopia ZuyKopon
Avin Blooctol + ®OAL0  BAaotoi+dOA A
N P K N P K N P K
Adproa 6.3 3.1 25 43 015 330 27 0.21 2.7
2008 Tpikoda 59 2.8 221 39 06 25 20 0.45 2.5
Adpioa 6.1 3.0 245 415 011 32 28 0.15 2.4
2009 Tpikoko 5.7 2.5 220 40 045 25 22 0.6 1.9

69

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



H avédivon eutik@v 16Ttdv TV €noyn ¢ ovyKoudng (tept ta téin Maiov), é-
deiée o011 ta Paoikd Opentikd otoyeia (N, P, K), mapovcialovv peimon g mepiekti-
KOTNTAG TOVG oTO VAL, Ta OoTEAEYT Ko Tovg EMkeg. H mepiektikdtta tov N gpoa-
viCeton petopévn katd 42.8% — 45.9% o Adpioa ko 33.9% — 38.6% ota Tpikadra.

H ovykévipmon tov N ota gUAL KoL ToL 6TEAEYN TNV TTEPT0O0 TNG GLYKOUONG,
og oyéon pe v mponyoduevn mepiodo ¢ evooudtoong (dvinon) kot ya tic 600
TEPLOYEG LEWMVETOL OO OVO £WG TEGTEPIS POPES, EVM avTiBETO GTOV KOPTO TOPOVCI-
Ceton vy ekatootwoia weplekTikdTTa o€ N Ko peyddn anddoon.

2mv mapovca peAétn dev vmoloyiotnke to Pépog ¢ pilag Kot 1 EKatooTioio
avaroyio TG TePEKTIKOTNTAS TG o€ N. Qotdc0 Yoo T cvuPoArn g pilag Tov yo-
YovO0UC GTOV EUTAOVTIGHO TOV £0APOVE pe N ETONUAIVETOL 1] AUPTYVOUIN TOV EPED-
VNT®V, N onoia Topomiunel og nepotépw perétn. Ot Bilalis et al. (2012) avagépovv
ot ot pilec gumepiéyovv to 24-49% tov oAkod N Tov @uToV Ko 0Tt M Propdo Tov
p1likod cveTAHATOg TOV UTLEAIOD 0m0didel cuvoAlkd 2.04 — 3.36 kg/otp, evd avtibe-
10, T0. amoteréopoto tov Kumar & Goh (2000) supavifovv pikpdtepn cuveloc@opd.

TV priov 610 6LVOALKO 0Akd N (10-15% tov oAkov N).

IMivakag 3.2.3. [Tocootd olkobd aldtov (Kg/otp) tov pmilerion, mov Tponibov omd
v alwtodécpevon ota avOr, Tovg PAacTog Kat To VAL, Katd TV avBopopia kot
™ GvyKodn, Yo T1g dvo neployés (Adpioa, Tpikaia) o 2008 ko 2009.

[Mepiekticomra og N (kg/otp) tov Pisum sativum cv caroubi

AvbBopopia 2VYKOMON
Avon BAootoi + @OAA0  Blactoi+®OAAa
Adpwoa  1.80 20,8 4.08
2008  Tpikoda 1.62 17.4 3.08
Adpwoa 175 21.5 3.58
2009 Tpikora 1.53 18.4 3.15

Onwc mpoavaeépOnke, ot Adpioa to 2008 kataypdenke 1 HEYOADTEPN TOGO-
mra aldTov, TPoePYOUEVT amd TV al®TOdECUEVOT) TOV UMILEAIOD, GE GUVOAIKN TO-
ocotmra 22.56 kg/otp, v mepiodo g avbopopiog. Avorvtikdtepa, Ta avOn anédw-
oav 1.8 kg/otp kot ta vedAoma vépyelo Tpunpata 20.76 kg/otp. Avdioyeg peléteg

Katéypoyoav GUVOAIKY amddoon Tov N amd o dvOn g taéng tov 1.77 Kglotp kabng
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Kot 6VVOAMKO oo alwtodécpevong, mepl ta 12.3 - 20.9 kg/otp, xatd v mepiodo
évapénc g avbogopiag (Bedoussac & Justes, 2001; Rochester et al., 2001). Tnv me-
p1000 TN CLYKOUIING, HE TNV OAOKAP®GT] TOV BloA0Y1KOD KOKAOL TOL YuyavBois, N
avéivon ProcTOV Kot pOA@V £€0€1Ee GVYKEVTIP®ON alDTOL GTA PUAAN Kol GTEAEYM
™m¢ 1aéng tov 4.08 kg/otp. H pikpdtepn eni 101 ekatd ovykévipoon aldtov mopa-
mpndnke ota Tpikaia to 2008. Meléteg, o1 omoieg ypnopomoincav ™ péBodo 160-
tomov N yia o yoyoven, £deiav Tt 1 Tepiodog yer{opnaTog Tov 6mépov amotee
Kprtikn mepiodo, yati n amoppdenon N kot 1 al®TOdEGUEVLCOT UEWDVOVTOL KOTA TN
OUIPKELL TNG QVOIOAOYIKNG WPIUAVONG TOL QUVTOL Kol TOV YEUGHOTOS TOV GTOPOL
(Salon et al., 2001). Katd cvvénela, eivar UGIOAOYIKN 1] LEI®OT TNG TEPLEKTIKOTNTOG

N ota eOAAL Kot Tovg BAOGTONG TNV ETOYN TNG CLYKOUIONG.
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3.3 Karépyero niiavov

3.3.1 Avénon ko avamrtoln

Ywog pvtav

>10 Eyquo 3.3.1 amodidetal mapaosTatikd 1 eEEMEN TOL HYOLS TOV PLTAOV GTIC
Vo peAéTn mePloy€g ko ta £In KoAMEpyelag. Ot TiéEG Tov apopohv To VYOS TOV PL-
TV mopovctdlovral kot otov [Mivaka 3.3.2. Etvar pavepd 6t to vyog tov nAiavOov
avénonke pe puOuovg 2,5 — 4,5 cm/d yio peydra dtootiuata g PAAGTIKNG TEPLOSOL
0€ GYEON LE TIC EMKPATOVGESG EQ0PO-KAUOATIKEG GUVONKES KO TIG SLOUPOPETIKES LETO-
YEWPIOELS, LE TIG HEYIOTEG TIUEG TOV VO, TOPATNPOVVTAL TEPT T TEA AVYOLGTOVL - Op-
1ég LentepPpiov.

INUovTiKG peyodvtepot pubpot avénong onueiddnkay ot petayeiplon g ev-
cOUAT®ONG TOV YuyavBohg oe oyéomn Le TNV TPay®YN KopTol Kol UGIKH TO LAPTL-
pa (0,5 - 1,0 cm/d, otatiotikd onuavtikéc d10popic) oe OAeS TIC mepittdoels. Emiong
ONUOVTIKES SLOQOPES TTapaTnPONKaY, OTOV YPNOLLOTOMONKAY SUPOPETIKES ATdiv-
o€1g, MMAadn o peyadvtepa eninedo AlTavons o oxéon Le TO LAPTLPN.0ONYNCAV GE
peyoAdvtepovg puiuotvg avénong. To vyoc TV @utdv, petd v wdpodo 30-45 nue-
POV APOTOL PUTPMSAY, KLPAVONKE petalh 25-35 cm. Avo pnveg apydtepa 1 HEYLOTN
TIUN TOL VYOVS TOVG KLpdvOnke petald 145-152 cm yia tovg paptupeg ko 161-171
CM Y10, TIg peTayelpioelg pe epopproyn Airaveng n/xat apenyionopd pe yoyavoig (TTw.
3.3.2). H avénon ovpPadilovtag tov LAI amoktd 10 péyioto tov pubpod g pe 1o
uéyoto avamtuéng g puArootolddag (Cechin & Fatima Fumis, 2004; Danalatos et.
al., 2009; Archontoulis et al., 2011).

diviia — Blaorol

H Bropdla (Enpn ovoia) tov eOAL®V Kot tov BAactdv Tov nAiaviov Tapovoid-
Cetar avénuévn ota peyodldtepo enimedo Mmovongs, Kot ot dlpopEg Eivol GTATIOTIKG
ONUAVTIKES Y10 OAeG TIG detypatoAnyies. Ocov a@opd Gt HETAYEIPION TOL YuyOV-
Bov¢, mapatnpodpe TIg peyorlvtepes Tinég M.O. ot petayeipion g eVOOUATOONG

0€ OYEOT LLE TNV TOPAYWYT KOPToD Kol TIG JUKPOTEPES TYLES GTOVG LAPTLPEG.
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Yype 3.3.1. EEEMEN tov vyovug Tov NAlavBoy Yoo S10pOoPETIKES PETOYEPIGELS Y-
xovBoig kot dvo enimeda Amavong No kot Nis, v 116 meployéc Adpicag kot Tpucdimv

ta étn 2008 ko 2009. O1 kabeteg pndpeg amewcoviCovv ) péomn Ty £ TumKd GOAA-
pa (LSDolos).
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O péyrtoteg Tipég petpnnkay oo TERdIO TNG EVOMUATOONG e EMimedo Almav-
ong Nis (ITw. 3.3.2). Avdroya amotedécpato kataypdonkay kot ard tovg Cechin &
Fatima Fumis (2004). ITpénetl vo onueiwbei 6t ta Enpd Papn Practdv kot @OAA®V
@OAVOLV TIG PEYIOTEC TIHEG TOVG TPl TaL TEAT AvyooTov Em¢ apyés Xemtepufpiov (JD
235-248), dnhadn mepi Tig 80 nuépeg peTd To eOTpOUL. Me TV oAokApmcn TG Gv-
Onong mapovcidleton onuavtikn peioon tov Enpod Papovs Twv PUAA®V Kot BAOCTOV
KO Y10, TIG TPELG UETUYEIPIOELS, YEYOVOC TOL OQEIAETOL GTN YNPAVOT], TNV TTOCT TOV
QUALOV Kot 6To. ouENUEVA EMITEOD OVOTTVONG GTO TPOYWPTLUEVO OVTE GTAOLOL OVATTL-

&ng.

Tyfpe 3.3.2. AoyopOpkh petaodn g etk @UALIKYG empavetag (SLA, m2/kg)
ue ™ Oeppky nikia Tov NAiavOov (°C-d) yio TG S10QOPETIKEG PETAYEPIGES MTov-
ong [L=Adpoa, T=Tpikara to 2008 kot to 2009 (M.O. yia 3 petoyepicels yoyov-
Bo0¢)].
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Tyfpe 3.3.3. Metaforn tov deiktn puAkikic empavetoc (LAl m% m?) pe t Oepuuch
NAkia tov nAiaviov (°C-d) yia Tic drapopetikéc petayelpicelc yoyavhoig kat yio dHo
enimeda Aimavong (No kot Nis) ot Adpioa kat to Tpikoro (2008-2009). Ot kaBeteg
umdpeg ameikovilovy ) puéon tun + ToIKd oediua. (Yo LSD0 05).
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Iiv. 3.3.1. Ewdwh puAkikh empdveia (SLA, kg/m?) ko Seiktng @uAMKAC empavelog
(LAL, m*¥m?) yia 4 enineda N-yov Aimovonc kot 3 petoyelpioeic yoyavhoie 6toug
TEPAUOTIKOVG aypovg Adpioag kot Tpucddov (2008, 2009). [A: No:0, Ns:5, Nip:10
kot N15:15 kg N/otp, M: K=cvykouidn kapmov, E=evooudtmon, M=pdptupoag).

Adproa 2008 (pvTpopa 16/6/2008)

JD 199 209 225 248
HM® 33 43 59 82
SLA
No 22 20 17 13
Ns 21 21 17 13
A Nio 21 21 18 13
Nis 21 21 18 13
EXA (0,05) ns ns ns ns
K 21 21 18 12
M E 21 21 17 13
M 22 20 17 13
EZA 05 0,742 ns ns 0,746
CV(%) 11,0 8,6 7,3 6,7
LAI
No 0,41 0,59 2,36 2,46
N5 0,43 0,72 2,94 2,72
A Nig 0,59 1,21 3,38 3,23
Nis 0,57 1,33 3,42 3,95
EXA (0,05) 0,127 0,104 0.45 ns
K 0,47 0,93 3,37 3,37
M E 0,59 1,23 3,06 3,50
M 0,43 0,73 2,65 2,40
EXA 05 0,088 0,080 0,390 ns
CV(%) 20,6 95 83 36,8
Aaprsa 2009 (pvtpopa 20/6/2009)
JD 193 208 237 251
HM® 23 38 67 81
SLA
No 22,0 20,7 15,4 11,0
Ns 22,4 20,2 15,5 10,7
A N1 22,3 21,4 15,3 10,7
N5 22,3 21,4 15,1 11,1
EXA (0,05) ns ns ns ns
K 22,8 20,8 15,3 10,8
M E 22,7 21,1 16,2 11,1
M 21,4 20,9 14,5 10,8
EXA (005 ns ns ns ns
CV(%) 46 41 3.2 58
LAI
No 0,11 0,62 4,03 1,53
Ns 0,12 0,78 4,34 1,67
A N1 0,13 1,36 4,75 1,86
N5 0,12 1,49 4,87 1,99
EZA (005 ns 0,05 0,33 0,13
K 0,13 1,02 4,59 1,68
M E 0,13 1,36 541 2,05
M 0,10 0,81 3,49 1,56
EXA o5 | 001 0,3 0,20 0,13
CV(%) 10,1 13,1 50 8,5
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Tpikadra 2008 (pvTpopa 17/6/2008)

JD 199 209 225 248
HM® 33 43 59 82
SLA
No 21,0 17,2 16,4 12,0
Ns 21,2 17,4 16,4 12,0
A Nio 21,3 17,6 16,7 12,0
Nis 21,5 17,7 16,9 11,4
EXA (005 ns ns ns ns
K 21,1 17,6 16,7 11,8
M E 21,2 17,8 16,9 12,0
M 21,5 17,1 16,3 11,8
E2A (005 ns ns ns ns
CV(%) 9,4 14,1 12,1 74
LAI
No 0,37 1,64 2,65 2,78
Ns 0,38 1,96 3,16 3,02
A Nio 0,53 2,16 3,70 3,27
Nis 0,50 2,55 3,93 3,30
EZA (o5 0,05 0,17 0,68 0,19
K 0,47 2,00 3,14 2,98
M E 0,64 2,59 4,20 3,56
M 0,24 1,64 2,75 2,74
EZA (o5 0,04 0,10 0,05 0,16
CV(%) 7,2 5,8 11,9 5,9
Tpikadra 2009 (evTpopa 22/6/2009)
JD 195 209 236 249
HM® 23 37 64 77
SLA
No 28 25 15 12
Ns 27 26 17 13
A Nio 27 25 17 14
Nis 26 26 19 14
EXA 05 ns ns ns 11
K 28 28 18 13
M E 27 22 18 15
M 30 26 14 16
EXA (005 ns ns 3,2 0,7
CV(%) 8,8 13,0 21,6 11,4
LAI
No 0,3 2,2 2,9 1,9
Ns 0,3 2,5 2,9 2,0
A Nio 0,5 2,1 3,1 24
Nis 0,4 2,2 3,0 2,1
EXA (005 ns ns 0,19 ns
K 04 3,0 3,2 2,3
M E 0,5 15 2,9 2,1
M 0,3 2,2 2,9 2,0
EXA (005 ns 0,8 0,16 ns
CV(%) 9,3 11,0 6,0 18,3
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Xapoxtypiotikd pviioctolfdioos

Onoc avaeépinke 1 ek euAMKY emeaveto (SLA oe m?/kg) amotehei pop-
(POLOYIKO YOPOUKTNPLGTIKO TOV GUTOV TOL AVTIKATOTTPILEL TNV avaAoyio TapoyOUEVNG
QLAMKNG empdvelog ovd povada Enpng ovoiag eVALV. Mall pe v mocdtnTa TOV
APOLOIWTIKAV TOPOYDY®OV TOV ETEVOVOVTOL 6T VAL, kKoBopilel TV avamTuén g
QLAKNG empdvelag. Xtov [Tivaka 3.3.1 mapampodpue 611 n SLA 100 nAiavBov evod
EeKva oo o PEYAAN OYETIKG T oT0 apykd oTada TG kaAlEpyelag (SLAmAx),
Baivel petodpevn pe 1o xpovo, PEXPIS OTOL OMOKTNOEL EAAYLOTY T KATA TNV TEPI000
™me opipavong e kaAlépyetog (SLAmN). 1o Zynua 3.3.2 @aivetar 6Tt 1 petafoin
¢ SLA oyetileton pe ) Oepuikn nikio Tov eutod avedptnta pe 10 £00.poc, TO &-
ninedo Mmovong kot tn petoyeipton tov yoyavlovs. H oxéon avt pmopet yevikd va
TePLYpaPel He po AoyapOukn ypauur téong (Driessen & Konijn, 1992) mov otnv
nepinton pog AapPavet T Hopon:

SLA = SLAwN — 0.5(SLAMax - SLAMin) * In DVS (m%/kg), R? = 0,831

omov 1o Tic SLAmax kot SLAMiN Bpédniav avtiotoyo ot Twéc 28 mikg kar 12
m?/kg avtiotoua, ko DVS = Babponuépes / 1710 °C-days, 6mov 1710 °C-days eivat
o1 cuvolikég Baduonuépeg (mvew amd ™ Pooikh Oepuokpacio 5°C) 6mov mapotnph-

Onke opipavon tov nAioavOov.

Avrtifeta pe v SLA, ot tipég tov LA mapovcidlovv oTatioTikd oNpovTikKég
Stapopég KaBOAN T dtdpKeln avaATTLENS TOL NAiavBov avaroya pe to emineda Almav-
OMNG KO TIG LETOYEPIGELS TOV YuyovBoUg, OTtmg mpokvmtel and T EXAg o5 (TTwv. 3.3.1,
Yy. 3.3.3). Kot y1a t1g 800 meproyéc to péyioto g tiung tov LAl kopdvOnke mepinov
oto oo emineda (3,42 wou 4,87 o Adpoa évavtt 4,2 ko 3,2 Tpikoro yo to £t
2008 ko 2009 avtictoya). To étoc 2008, T0 PUTO OAOKANPWGE TO PLOAOYIKO TOV KO-
kAo Kavovikd, evd 1o 2009 mpwiunce kol Katd cvvénewo 1 eLALOGTOPAON EKAEICE
vopitepa kot dStotnpnOnkKe KAEIGTH Yo LIKPOTEPO YPOVIKO SLAGTNHO. AVAAOYEG TIUEG
avaQEPOVTOL GE TPONYOVUEVEG gpyaciec pe kKalAiépyewo nAlavBov oty Ogocaiia
(Danalatos et al., 2009; Archontoulis et al. 2007, 2011). X¢ avtibson, o1 Goksoy et al.
(2004) kotaypagovv tiuéc LAl éwc 3.08 mov dratnpodvtar £mg Kot T0 6TAd0 Yolo-

KTOUOTOG ToV 6mdpov, kKabmg kot ot Connor et al. (1985) tyun LAI ion pe 2.5. Emi-
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ong, ot Ruiz & Maddonni (2006) avagépovv 611 1 kpitikny T Tov LAl yo péyiot
napoywyn eivar 2,89. Xe oyéon pe to emimeda Aimavong, ot péyloteg TnéG tov LAI
petpnOnkav oto enimedo N15 kot v evoopdtwon tov yoyoavioic.

Metd v enitevén tov péyiotov i@V tov, o LAl peidvetor ot ovvéyela a-
VTKaTonTpilovTag TNV OPIHOVeT KOl TTOCT TOV GUAA®V, OAAL YEVIKA TOPAUEVEL GE
TIWEG >3, YEYOVOG OV OTUOVEL 1KoV dEGEVOT PmTOC (>85%) akdua Kot o€ TPOY®-

pNUEVA OTASIO AVATTTUENC.

Oliko Enpo Papos

Onwg eaivetatl kabapd otov IMivaka 3.3.2 kot to Zynua 3.3.4, n enidpaocn tov
eneuPdoewv pe yoyavon 0660 Kot g EPapPUOYNG almToOy oV MTOVONG GTI GLVOAIKT
nopoyoyn Enpng Propdlag nrav ke@aromong (edkd péypt to eninedo twv 10 pova-
dwv aldtov ava otpéupa) Eemepvavtag ta avapevopeva emineda. H enidpaon g
Mmavong kot g petayeipiong tov youyoavlovg frav TpdonAn Kat otig 000 TEPLOYES
HEAETNG KoL TOL dVO €N KaAMEPYelas. H dapopomoinom twv amoteAecUATOV avapo-
P e TV TEMKY| TTopaymy] HeTald TV €TV, 0PEILETOL OTIG EMIKPATOVGES TEPL-
Boailovtikég cuvOnKeg, Kol KUPIOG TO SAPOPETIKO €0POC MUEPNGIOV BEPLOKPUGIDV
TOV 0pa KoL TOV avaykov eéatpicodiomvons. H peyadvtepn mapaymyr Enpng Popd-
Cag otV meproyn tov Tpikdriov to 2009 ogeiletor otov vymidtepo LAI mov kpdtn-
o€ KAEGTN TN PUAAOGTOPASA Yo peyahhTePO Ypovikd ddotnua. Paivetal exiong va
gival amotédeoua g Peltioong g edagikng dounc (Salmeron — Miranda et al.,
2007; Soon et al., 2004) kot TOV KOATEP®V PLGIKMV 1O10THTMOV TOV CLUHOAPYIADIOVS
€00povg Tov TpikdAwv cg oxéomn pe o Papy apyilikd g Adpioag, 0aPIKES 1010TN-
TEG IOV 00NYNOoAV G WiTEPA YNAEG 0modOcelg Propdlog, avaloyes avtdv Tov Ppé-
Onkav otn Ogocalio 6e TPONYoOUEVES Epyacieg pe mowkidiec nAiavOov (Danalatos et
al., 2009; Archontoulis et al., 2007). Xvykekpiéva, t0 cuvolkd Enpod Papog G
KoaAMEpYelog evad dev Eemépaoe tor 900 Kg avd otpéupa otovg udptopeg, avénonke
nepi ta. 200-250 kg pe v mpoodnkn 10 povadwv N, ko wepi ta 200 £mg ko 400 kg
-0vAAOYO LE TN HETaYEIPIoN TOL YuyxavBoUs-, Le TIG VYNAOTEPES EMOOGELS VO TOPOL-
TNPOVVTOL GTNV TEPITTMGT TNG EVEOUATMOONG. ZOpPova (e tovg Lemaire et al. (2004)
vd cvvOnkeg aebovng mapoyng N, n tpocinyn N eEaptdTon Ko amd v v SOLVAUEL
avénomn Tov KOAMEPYOOUEVOL GUTOV, KOl ad TNV KOVOTNTA TOV Vo amodnkedel To

nmieovalov almTo.
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Mivaxag 3.3.2. "Yyog outodv kot Enpd Bapn euAL®V, PAAGTOV, KAPTOV KOl OAIKNG
Bropalag nAlavBov yia 4 emineda N Almavong kot 3 petoyepioelg yoyavBods 6toug
nep. aypovc Adpioog kot TpwdAwv ta £tn 2008 kot 2009. [A: No:0, Ns:5, N1o:10 xa
N15:15 kg N/otp, M: K=cvykodn kapmov, E=evooudtwon, M=udptopag).

ITw. 3.3.2. Aapisa 2008 (pvtpmpe 16/6/2008)

JD 199 209 225 248 278
HM® 33 43 59 82 112
“Yyog (cm)
No 27 88 141 150 148
Ns 28 101 162 157 158
A Nio 31 87 166 163 160
Nis 30 95 165 163 159
EXA (005 ns ns 6,3 7,0 10,1
K 30 95 166 158 158
M E 31 94 163 166 159
M 26 90 147 151 153
E2A (005 ns ns 47 55 ns
CV(%) 16,6 9,5 74 8,0 14,5
®vrha (kg ha)
No 190 292 1375 1925 1150
Ns 200 314 1550 2075 1250
A Nig 245 587 1725 2256 1650
Nis 265 607 1825 2700 1475
EZA (005 20,0 65,9 140,0 357,7 367,0
K 221 442 1575 2306 1369
M E 281 575 1763 2662 1631
M 173 333 1519 1748 1144
EZA (005 16,6 62,2 98,0 269,2 250,0
CV(%) 11,0 16,0 7,0 13,9 9,1
Blrootoi (kg ha)
No 198 504 2750 3817 2600
N5 215 622 3150 4183 2921
A Nio 305 972 3450 5225 3600
Nis 355 1137 3525 5750 3650
EZA (005 72,6 230,0 1250,0 458,9 1300,0
K 246 791 3188 4894 3263
M E 345 1053 3525 5325 3916
M 214 583 2944 4013 2400
EZA (005 54,8 206,0 1092,0 516,6 1120,0
CV (%) 75 8,0 10,0 12,6 9,0
Ol Enp1y propata (kg ha')
No 388 797 5900 8842 7854
Ns 415 936 6700 9558 8558
A Nio 550 1560 7650 11631 10413
Nisg 620 1744 7900 12575 10428
EZA 05 72,1 73,3 625,0 778,6 890,0
K 467 1234 6881 10913 9557
M E 626 1628 7988 12150 11515
M 386 916 6244 8892 6864
EXA 05 55,1 62,9 426,0 4747 | 7100
CV (%) 12,9 58 7,0 51 6,5
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(Zvvéyera) M. 3.3.2. Adprea 2009 (vtpopae 20/6/2009)

JD 193 208 237 251 274
HM® 23 38 67 81 104
"Yyog (cm)
No 27 88 140 148 148
Ns 21 93 159 157 158
A Nio 24 97 165 157 158
Nis 23 100 164 157 157
EXA (05 3,8 50 17,0 7,0 6,0
K 26 94 166 157 158
M E 24 92 163 157 159
M 21 97 142 150 150
EXA 05 3,7 4,6 15,0 6,2 7,8
CV(%) 7,8 11,0 14,0 15,0 16,0
®oMra (kg hat)
No 53 308 2600 1388 1373
Ns 53 383 2796 1560 946
A Nio 58 638 3087 1740 1000
Nis 55 690 3200 1800 1145
EZA (o05 4,1 150,0 318,0 210,0 240,0
K 56 493 3009 1562 1098
M E 58 638 3334 1862 1238
M 49 383 2419 1442 908
EXA 05 6,2 89,0 251,0 197,0 5.8
CV(%) 12,6 14,0 7,0 8,5 7,6
Blaoroi (kg ha)
No 28 535 4075 3300 2875
Ns 28 678 4163 3650 3075
A N0 28 1058 4090 4038 3600
Nis 33 1238 4775 4550 3725
EXA (005 ns 374,0 64,0 ns 607,0
K 34 807 4360 4031 3394
M E 28 1150 4838 4284 3900
M 24 675 3630 3337 2662
EXA 05 ns 259,0 48,7 730,1 530,0
CV (%) 17,4 14,0 7,8 21,7 8,0
Ol Enpiy Propata (kg ha')
No 80 843 7414 8393 7610
Ns 80 1060 7905 9336 7203
A N0 85 1695 8449 10694 8932
Nis 87 1928 9240 11066 9126
EXA 05 ns 193,0 684,9 972,1 |1572,6
K 90 1300 8316 10069 8836
M E 86 1787 9566 11563 9568
M 73 1058 6874 7984 6248
EXA 05 14,8 478,0 1089,2 730,0 | 6544
CV (%) 15,9 16,5 13,6 7,5 8,1
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(Zvvéyera) M. 3.3.2. Tpikera 2008 (pvtpopae 17/6/2008)
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JD 200 214 229 246 276
HM® 31 45 60 77 107
“Yyog (cm)
N 27 90 137 145 146
Ns 28 92 148 157 159
A Nyo 30 100 160 165 166
Nis 30 112 158 165 166
EXA (005 ns ns 10,5 13,2 16,5
K 30 103 146 157 158
M E 33 108 162 171 173
M 24 85 135 146 147
EXA 05 1,7 13,8 11,8 12,4 14,0
CV(%) 7,7 16,2 14,0 15,2 13,2
®v)\a (kg hat)
N 178 950 1600 2225 1475
Ns 180 1088 1925 2513 1750
A N1 250 1225 2203 2615 2025
Nis 413 1437 2392 2900 2025
EXA 005 30,0 176,0 314,1 388,8 | 380,
K 221 1134 1918 2531 1875
M E 300 1453 2484 2890 2100
M 244 938 1687 2269 1481
EXA 005 18,0 162,0 287,5 342,7 252,0
CV(%) 8,1 15,0 5,0 6,4 75
Blraoroi (kg ha)
N 198 1525 3225 4550 3338
Ns 165 1675 3863 5150 4000
A N1o 310 1900 4400 5700 4775
Nis 335 2075 4625 5925 4800
EZA 05 38,8 36,0 1050,0 | 1120,0 | 880,0
K 255 1875 3797 5175 4303
M E 300 2044 4781 6150 5063
M 201 1463 3506 4669 3319
EZA 05 28,9 337,0 940,0 1050,0 | 720,0
CV (%) 13,2 16,0 10,1 11,0 72
oMk Enpig Bropago (kg ha')
No 375 2475 6925 10650 9142
Ns 345 2763 8088 12088 | 10670
A N1o 560 3125 9292 13590 | 12699
Nis 748 3512 10192 14428 | 12540
EZA 05 38,4 290,0 1153,1 | 14565 | 860,0
K 476 3009 8189 12246 | 11410
M E 600 3497 10561 15171 | 13666
M 444 2400 7121 10650 8712
EXA 05 29,1 210,0 103,7 321,0 720,0
CV (%) 6,6 8,0 14,0 12,9 9,0
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JD 195 209 236 249 267
HM® 23 37 64 77 95
“Yyog (cm)
Ng 24 96 148 152 152
Ns 23 92 157 159 158
A N1g 25 92 160 164 163
Nis 28 94 160 162 162
EXA (05 ns ns 10,2 ns 8,45
K 27 93 155 161 160
M E 26 98 165 167 166
M 23 90 149 150 150
EXA (0,05) ns ns 3,9 ns 11,2
CV(%) 6,2 11,2 14,0 14,1 13,8
@) (kg hat)
Ng 100 945 2350 1816 1275
Ns 105 638 2392 1850 1300
A N1g 168 725 2750 2000 1450
Nis 165 817 2750 1814 1375
EXA (005 147,0 104,8 ns ns 114,5
K 129 907 2588 1950 1425
M E 173 703 3182 1885 1444
M 101 733 1912 1774 1181
EZA 05 24,0 ns 315,5 ns 160,8
CV(%) 15,5 16,2 14,1 13,2 15,2
Blrooroi (kg hat)
No 103 1310 4783 4000 3626
N5 85 980 4875 4075 3342
A Nig 140 1102 6400 5350 4850
N5 153 1300 5725 4925 4475
EXA (05 36,7 111,0 ns 820,0 637,3
K 124 1372 6056 5156 4688
M E 152 1131 6306 5269 4812
M 84 1016 3975 3338 2719
EXA (05 22,5 86,8 569,0 1140,0 441,1
CV (%) 12,0 8,6 7,7 16,0 8,5
Ohucii Enpif propdge (kg ha')
No 203 2255 7325 10341 8691
N5 190 1618 7650 11050 9145
A Nyg 308 1827 8776 13100 11220
Nis 318 2117 9125 12289 10648
EZA (o5 17,5 109,0 849,0 1610,0 1615,0
K 253 2279 8325 12656 10527
M E 324 1834 9244 13717 12039
M 186 1749 7087 8712 7211
EZA (o5 13,4 218,1 608,0 1120,0 1323,0
CV (%) 14,0 6,3 7,2 6,8 12,1
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Katd ovvénelo avapévetar katd v avilvon tg npocpoenone aldtov (PA.
Ke. 3.5) va Bpebei onpovtikn dtapopomoinen avaloyo pe v HETAYEIPIOT TOV Yu-
xovBohg, T060 AMOy® NG PEYOADTEPNS SLBECIUOTNTOS TOL GTOLYEIOV GTO £00.p0G OGO
KOt TG aVENUEVIG OTOSOTIKOTNTOG TNG EPAPUOGUEVNC TTpocOfkng aldTov (e ™ Ai-

naven) AMOyo g PerTioong Tov d0QIKOV 1010THTOV.

Tyfpo 3.3.4. MetaBon e cuvohkhc Enpfic Popdloc (t ha™) pe ) Beppukh niakia
0V NAMovBov (°C-d) yia tig Stapopetikéc petoyeipioelc youyxovhodc kot yio dVo emine-
da AMmavong (Ng xat Nis) ot Adpioa kat to Tpikoro (2008-2009). Ot kabeteg pmd-
peg anekoviCouv ™ péon T £ tomikd odApo (Yo LSD0 05).
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3.3.2 Opyava kapro@opiog - amrdéo0on

H 6etum enidpaomn ™g Nyov AMmovong oty anddoon tov niiavlov ce omdpo
elvar yvootn og mponyovueveg epyacieg mov deEnydnoav oty EAAGSa, 6mov kata-
ypapovtor amoddcelg 4-4,5 t/ha e epappoyéc 10-15 povadwv N (Archontoulis et al.,
2007, Geronikolou et al., 2004) ko1 maykooping (Goksoy et al., 2004, Zubillaga et al.,
2002, Ruffo et al., 2003, Rinaldi et al., 2001, 2003; Albrizio & Steduto, 2005, k).
Onwg Ntov avopevopevo, onuavtiky enidpacr g almtodyov Aitavong Ppédnke kot
OTNV TAPOVGA EPYUCIN Kot 0TI 000 TEPLOYES LEAETNG Kol TAL dVO £TN TEPAUATIGHLOV,
ne TG péytoteg Tpég otic petayepioeig N10 ko N15, 6mov onueidvetal avEnon g
anddoong og omdpo mepi tovg 1-1,2 t/ha (and 3 t/ha otovg 4-4,2 t/ha).

Av16 Tov Eemépace T avopevopeva, NTav 1 BTk eNIOpAoT TG OUEWYIGTOPAS
oV Yuyavloig kot Kupiwg e YAwpNg AMmovong oTig amodocelg oe ENpd 6moOPO TOv
épBacav otV mepinTmon TS EVomUATOoNS ToL YouyavBovg tovg 5 t/ha kot otig 600
nepoyéc perémg to 2008, ko mepi toug 4,2-4,72 t/ha, To 2009. Ot Bpoyég mov éme-
oav vopig to Xentéuppro 2008 (mepimov 80 mm) gaivetan 6tL forinoav to yéuiopa
TOL 6TTOPOL UEXPL TNV EVaPEN TNG PVGIOAOYIKNG ®Pioveng Tov gutod (EavBomoviog,
1993). 'Etotl avaloya pe 0 ¥povid, 1| EVOOUAT®ON UTOPEL Vo emQEPEL adENOT TG
anddoong and 30-50%, eved moAD kaAd amoteAéopata PpEOnkay Kot pe TNV apewyt-
omopd pe avénon g amoddoong 25-50% (1-1,5 t/ha).

O1 d1popéc otV amdO00N GE GTOPO PAIVETOL VAL UMV EXNPEACTIKOV CTLLOVTIKA
amd GALOL YOPOKTNPIOTIKA OT®OG o) TOV 0plOpd TV 6TdpmV avd KEPOAN (oL KLUAV-
Onke evpémg petald 1683 ko 2264, MO=+2000), B) to deiktn GLYKOUIONG TOV K-
navonke mepi to MO=0,39 (CV=7,2-13,1%), cOpemva Kat [e TPONYOOUEVO OTOTENE-
opata vo Zubillaga et al. (2002), Ruffo et al. (2003), Goksoy et al. (2004), Archon-
toulis et al. (2007), Danalatos et al. (2004, 2005), kot y) t0 Adyo Enpov PBapovg omd-
pov/kepaing mov kopaivetat mepi to 0,70 ympic GTATIOTIKA ONUOVTIKES OTOKAIGELC.

Eivor moAd onuavtikd 61t oto ehappitepa (appmon) €dden 6mwg avtd Tov
Tpwdrov propet va emttevyBobv onuUavTIKES AmTOdOCELS GE GIOPO Kol GUVOAKY Pro-
pélo pe povo piKpéG epaproyEg almtovyov Mmdcuatog epocov viobetndel n KaAit-
EPYNTIKY TPOKTIKN TNG AUEWWIOTOPACS, Kol Wlaitepa ekeivn g YAmpng AMmovong pe

YPNON YLYavOdV Kot E101KOTEPO TOV UIILEALOD.
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ITw. 3.3.3. MeTpnpuéveg TapapeTpol cvyKopdng niiavov

Aaprea 2008
(J.d 278) Bapog Enpod | Xvvolko ApOpiég | Avapetpog
HM® 112 onopov E.P. Ke@uM|g | omOpOV | KEQUATG
(kg/ha) (kg/ha) (cm)
No 2826 4033 1753 20
Ns 3194 4507 1811 22
A Nio 3597 5062 1847 27
Nis 3663 4779 1855 27
EXA (05 209,0 768,7 166,8 13
K 3415 4681 1796 19
M E 4165 5759 2060 21
M 2537 3346 2094 15
EXA 05 686,0 612,1 ns 1,1
CV(%) 5,5 13,6 7,8 9,4
(J.d 278) E.p. omopov/ | Acgiktng ov- Yroreyupo/E.B.
HM® 112 &.B. kepaiig YKOMONS KEQUM]S
No 0,70 0,41 0,30
Ns 0,71 0,45 0,29
A Nio 0,69 0,39 0,31
Nis 0,70 0,40 0,32
EXA 05 ns 0,026 ns
K 0,72 0,45 0,29
M E 0,73 0,43 0,27
M 0,66 0,36 0,35
EXA (005 0,048 0,026 0,019
CV(%) 2,9 7,2 7,1
Adproa 2009
(J.d 278) Bapog Enpov | Tvvolko ApOpog | Avapetpog
HM® 112 onépov E.B. xepaiig | omopav | KEPAIG
(kg/ha) (kg/ha) (cm)
No 3753 5500 1888 18
Ns 3887 5347 1993 23
A Nio 4376 5908 2010 26
Nis 4154 4151 2098 26
EXA 05 103, 8 402,1 2375 2,6
K 4116 5343 1973 24
M E 5197 6857 2221 27
M 3295 4629 1799 19
EXA 05 789,7 782,5 278,2 3,6
CV(%) 14,5 19,9 16,1 12,4
(3.d 278) E.p. omopov/ | Asgikng ov- Ynoreyupa/E.B.
HM® 112 E.B. keQaMg YKOMONG KEQAA|G
No 0,71 0,39 0,29
Ns 0,68 0,40 0,32
A Nio 0,67 0,36 0,33
Nis 0,67 0,37 0,32
EXA (0,05) ns ns ns
K 0,68 0,38 0,32
M E 0,70 0,39 0,30
M 0,67 0,37 0,33
EXA (0,05) ns 0,001 ns
CV(%) 12,9 8,7 9,0
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(Zvvéyera . 3.3.3) Tpikaia 2008

(J.d 278) Bapog Enpod | Tvvolko ApOpoc | Awapetpog
HM® 112 omopPov E.B. keQUM|S | omOPpOV | KEQUAG
(kg/ha) (kg/ha) (cm)
No 3222 4829 1810 21
Ns 3970 5632 1942 22
A Nio 4432 6193 1958 23
Nis 4576 6270 1948 23
EXA (005 302,5 350,0 ns ns
K 3844 5478 1863 23
M E 5288 7399 2264 26
M 3019 4314 1618 18
EXA (005 91,4 217,0 162,7 12
CV(%) 12,3 9,5 12,0 11,3
(J.d 278) E.p. omopov/ | Acgiktng ov- Yroreyupo/E.B.
HM® 112 E.B. keQaMg YKOMONG KEQAAG
No 0,67 0,33 0,33
Ns 0,70 0,35 0,30
A N1g 0,72 0,36 0,29
Nis 0,73 0,36 0,27
E>A (0,05) ns ns ns
K 0,70 0,34 0,30
M E 0,71 0,35 0,29
M 0,70 0,34 0,30
E>A (0,05) ns ns ns
CV(%) 14,0 13,1 11,0
Tpikaia 2009
(J.d 278) Bapog Enpov | Tvvolko ApOpog | Awapetpog
HM® 112 onépov E.B. xepaiig | omopav | KEPAIG
(kg/ha) (kg/ha) (cm)
No 3283 4378 1683 21
Ns 3643 5128 1837 22
A Nio 3633 5742 1933 28
Nis 3784 5544 1905 27
EXA (05 536,4 810,0 2420 3.7
K 3956 5098 1811 25
M E 5123 6600 2209 30
M 3895 3895 1500 19
EXA (005 692,7 690,0 29,1 2,8
CV(%) 12,0 12,0 14,0 13,2
(J.d 278) E.p. omopov/ | Asgikng ov- Yroreyupa/E.B.
HM® 112 E.B. keQaig YKOMONG KEQAM|G
No 0,71 0,36 0,29
Ns 0,71 0,39 0,28
A Nig 0,68 0,35 0,32
Nis 0,68 0,35 0,33
EXA (0,05) ns ns ns
K 0,68 0,37 0,32
M E 0,72 0,39 0,28
M 0,68 0,37 0,32
EXA (0,05) ns ns ns
CV(%) 8,3 91 10,2
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Yta o yovipa, opythmdn edaen (Adpioa),  apeNIGTOPE TOPEYEL GOPT TAED-
VEKTNLLATO OGOV apOopd 6TOV 0pyavikd avOpaka kol 6Tig eVOLUATIKEG OPOGTNPLOTNTEG
KOl £YOVV G0N LLE TO TOGOOTO TNG E0APIKNG OPYOVIKNG ovoiag kKabmg Kot To oAMKO
1060010 N. To Babv, maccalmdeg prlikod cHotnua tov niiavlov aglonotel o péylota
TV Opentik®v Kot omtd To fabitepa otpdpata tov eddpovg (Melero et al., 2011; Lo-
pez-Belido et al., 2010; Sainju et al., 2006; Omay et al., 1997; Potter et. al., 1998;
Ashraf et al., 2004).

[T Aemtopepnc ocvlnmon mov Ba meprhapPdvel owovokd ctoyeio oe enime-
d0 aypoxtpatog akolovdel oto Kepdioto 3.7, dmov a&lodoyeitar n TOAD OMUOVTIKI
EMIOPOACTN TNG QAUEWICTOPAG KOl TNG YAWPNG Almavong oty amddocn Tov nAiavBou
(ka1 Tov apPafOcITOL) Kot KOTUSEIKVOEL TIG KOAMEPYNTIKEG OVTEC TPOKTIKEG G Poot-
KOUG TOPAYOVTIES OEWPOPIKNG TOPAYMYNG HE EAAYIOTOTOINCT] TOV EIGPODV KOl TTEPL-
BoAloviikdV ekpo®V (KvdOVEOV) Kot HEYIGTOTOINGT TG OIKOVOUIKNG TPOGOS0V, TOV
KEPOOVG TOL TOPAYWYOL KO TEMKA TOV OQEAOVS TNG YEWPYIKNG Kol TNG £BVIKNG owko-

vopiog.
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3.4 Karhépysero apafocitov

3.4.1 Avénon ko avartoln

"Ywog pvtov

Onwg paiveton ko oto Zynmua 3.4.1 0 puOpdc avénong tov Vyovg akolovdnoe
ypappkn mopeia péxpt v avBopopia, 6tav o ELTA ATEKTNOAV TO PEYIGTO VWYOG.
Am6 to amotedéopota tov [Mivoka 3.4.1 emPefoardvetor n vIepoy TV PLTOV GTA
tepdyto, Omov TponyNONKay ot pHeETayEPIcES KOAMEPYELNG TOL YuxavOOUG LLE OTOTL-
OTIKA GNUOVTIKESG OLOPOPES.

Kotd v apyum Practikny avantuén, ta veapd @utd tov apafositov mtopov-
olacov TapamrAnclovg younAovg pubuois avénong oe OAeg Tig petayepioeig (0,5-0,7
cm/d), evéd pe v mpdodo tov ypdvov avadsiydnke Eexabapo 1 vepoy TG Enidpa-
ong ¢ yAwpnc Almavong. Iept tig 22 - 33 nuépeg Petd 10 PHTPOUA, TO VYOS TOV Q-
TV NTav mept o 35 - 50 €M Kot 6N cvvEYElD PEXPL TNV TANPT avBopopia ot puOpol
emrtoyvvOnkav émg ta 5,46 cm/d yia v evooudtoon kot 4,9 cm/d yuo to pdptopa.
To telkd Hyog kopdvinke peta&d 198 kar 240 cm avdroya pe To eminedo Almovong
Ko TN dwayeipion tov yuyavBovg cvppadilovtag pe Tnv avEnom Tov deiktn QUAAIKNG
EMPAVELNG KO OTOKTOVTAG TO UEYIGTO TOV pLOUOV TOVE PE TO PEYIOTO OVATTUENG TNG
QLALOGTOBAOMG.

InUovtikd poAo Tapovstdlel N epapUoYn TG Empavelokng Novyov Alroavong
0€ GLYKEKPILEVO YPOoVIKO ddotnuo. (Dyog putdv mtepi ta. 60 cm), kabmg To veapd Q-
Td ToVv apafocitov yperaloviol ETOPKN TOCOTNTA AlMOTOL YO TNV OVEUTOICTN OVA-
nruén tovug (Schrdder, 1999; Varvel et al., 1997; Schittenhelm, 2008; Magdoff, 1991).
H Baocwm Almavon e€aocporilel v mhovota aviantuén tov pilikod GLOTHUATOG Kol
mv TPt OONon oy Evapén avénong TV UTOV, Kol 1 ETPAVEINKT AlTavoT TV
tayela avdmroén Atyo Tpv v dvOnon. v mepinTtwon ¢ LETAXEIPIONG TOV YLYOV-
000¢, N Tayeio amocVVOEST] TOV ELTIKGOV VIOAEUUATOV TOV pmileAov Bonbnoe oty
nepaltépm amddoon N oto £da¢poc. ' Tov mapdyovia AlTaven, GTATICTIKG CTUAVTL-
KEC OL0UPOPES £dMGAY 0L HEGOL OPOL TOV TPLOV TEAEVTOIMV detypoToAnyiov (225, 248,
275 J.d.). H péyiot tyun péomv 6pmv Tapatnpeital oTny EVomUATOoN Kol Ue emine-

d0 Almavong N24.
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Yympo 3.4.1. EEEMEN tov Dyoug (€M), Tov apafocttov pe TV aviamtuén g Ko-
Mépyelog (OC-d) amd TNV TPOTN SEYUATOANYI0 PEYPL TNV OPILAVOT], Y10 TIC LETOYEL-
pioglg evoopdtmong kot kapmov (o), Kot evempdtmong Kot paptopa (B), kot yio 2
emineda Almavong No kat Nag oty meproyq Adpiocag ko Tpucdiov ta étn 2008 ko

2009. Ot kdBeteg pmapeg (yro. LSDg os) ametkovilovv ) péon tiun £ tomikd opdipo.
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Dviia — Blactoi

Onwg mpokdmter and tov Ilivaka 3.4.1, petd and oyetikd Ppadeio apyikn
BAAGTIKY avATTLEN, 1 KOAALEPYELD OTN GLVEXELD TOPOVGIAGE PEYOADTEPOVG PLOLLOVG
avENONG 0T HETayEipton evompdtoong Tov pmieiton (65,6 kg hat d™* kat oto pap-
topa 35,5 kg hat d?), pe onpoviucée Stapopéc 6o peTofd Tov petayepioemv. H
Slpopd eivol GTATIOTIKA CUAVTIKY G€ OAES TIG OEIYHOTOANYIES, Kol TV QOUAA®V Kot
TV PAactdV Kot petald Tov emmédwv AMnavong, oAAd Kot HETOED TOV HETAYEPICE-
ov. Zopgova pe tovg Massignam et al. (2011), 6co av&aver n mopoyn N otov kbHkAo
avénong tov apofoacitov, OG0 dUTNPOVVTAL YL TEPIGGOTEPO XPOVO TO. PUAA TPA-
owa. H petaysipion pe ) peydin spoappoyn alotov (240 kg/ha) £deiée onuovtikn
vrepoyn Evavtt Tov Mydtepwv povadwov N (Uribelarrea et al., 2009; Efthimiadou et
al., 2009; Ma et al., 2005). Ot péyioteg Tipéc peTpidnkay oTo TEUAYLO TG EVOMUA-
toong pe eninedo Almavong Naa. [pénet va onueiwBel 6t ta Enpd Pépn PracTdv Kot
QOAM®V EBGvVOLV TIG HEYIOTEG TYES TOVS TTEPT TOL TEAN AVYOVOTOV £1G OpYEG ZEMTEU-
Bpiov (JD 248-251), dnraon mepi tig 80 nuépeg petd to evTpmpe. Me v olokApm-
omn ¢ avinong mopovstaletal onpavtikny pelwon Tov Enpov Papovg Twv EUAA®DV Kot
BAOCTAOV Kot Yo TIG TPES HETAYXEPIGEIS, TOV OPEIAETAL BTN YNPOAVOT KOl TTMOCT TOV

QOAM®V Kot 0T 0VENUEVEL ETTESO AVATTVONG OTO TPOYWPNUEVO AVTE GTASIO OVATTY-

&nc.

Tyipo 3.4.2. AoyopBpiky petofoAr TS e8kHg @UALIKIC empdavetas (SLA, m¥/kg)
ue ™ Oeppiky nikia Tov NAiavOov (°C-d) yio Tig SropopeTikés petayelpicelc Mmov-
ong [L=Adpioa, T=Tpikora to 2008 kot to 2009 (MO ya 3 perayelpicelg yoyov-
B00¢)].
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Adotloa 2009

0 500 gp_g 000 1500 2000

Tyfpe 3.4.3. Metoporr tov LAI (Mm% m?) pe ) Beppici nikia ov niioviov (°C-d)
Y10, TIG SLOPOPETIKEG METAXEIPIGELG YLuYavOoVg Kot Yo dVo emineda. Aimovong (No kot
Nis) ot Adproa kot ta Tpikaro (2008-2009). O kaBetec pundpeg omekovilovv ™
uéomn TN £ Tomiko cedipa (yio LSD0 05).
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Iiv. 3.4.1. Ewdy guAlich emeavewa (SLA, kg/m?) kor LAI (m¥/m?) apapositov yia
4 enineda N-yov Aimavong kot 3 HETOEPIGELS YuyovOoUE GTOVE TEPAUATIKOVS O-
ypovg Adpicog kot Tpwdriwv (2008, 2009). [A: No:0, Ns:5, Nio:10 xor Nis5:15 kg
N/otp, M: K=cvykoudn kapnov, E=gvoopdtmon, M=pdptupag).

Adproa 2008 (pvTpopa 13/6/2008)

JD 199 209 225 248
278HM® 33 43 59 82
SLA
No 27 24 19 15
Ns 27 24 19 15
A N1o 27 24 19 14
Nis 26 25 19,5 14
EXA (05 ns ns ns ns
K 27 25 18,5 14
M E 28 26 19 15
M 25 20 19 13
EZA (05 0,5 0,8 ns ns
CV(%) 5,0 7,0 2,0 3,0
LAI
No 0,48 0,7 3,5 1,05
Ns 0,49 0,8 3,7 1,32
A Nio 0,6 0,8 41 1,6
Nis 0,6 0,8 472 1,6
EXA (005 ns ns 0,012 0,02
K 0,6 0,75 3,7 1,45
M E 0,64 0,82 451 1,7
M 0,4 0,73 3,5 1,04
E2A 005 ns 0,007 0,011 0,01
CV(%) 6,3 40 6,0 1,1
Aaprsa 2009 (pOtpopa 19/6/2009)
JD 193 208 222 249
HM® 23 38 52 79
SLA
No 28 24 18 15
Ns 27 24 18 15
A N1o 27 24 17 14,3
N5 25 23 17 14,5
EXA (005 ns ns ns ns
K 27 25 18 13
M E 29 26 18 15
M 25 22 16 13
EXA (905 ns 0,3 ns ns
CV(%) 50 2,5 3,0 40
LAI
No 0,28 18 3,27 2.1
Ns 0,25 2,1 44 24
A N1g 0,28 2,6 47 2,5
Nis 0,31 2,9 3,5 2,5
EXA (005 0,02 0,18 0,16 0,12
K 0,29 2,5 3,7 2
M E 0,31 29 4,3 3
M 0,24 1,7 3,2 1,3
EXA (005 0,012 0,12 0,11 0,09
CV(%) 6,0 2,0 4,0 6,0
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Tpikaia 2008 (pvTpopa 25/6/2008)
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JD 199 213 226 251
HM® 22 36 49 74
SLA
No 27 25 19.5 15
N, 27 25 20 15
A Nyo 27 25 20 14
Nys 26 24 20 14
EXA (005 ns ns ns ns
K 26 25 20 14
M E 28 25 19,7 15
M 25 24 19,5 14
EZA 05 ns ns ns ns
CV(%) 4.0 25 3,0 6,0
LAI
No 0.2 15 3 11
N, 0.2 16 3.2 12
A Nig 0,25 2 4 15
Nis 0,25 2,3 4,9 1,6
EXA gy | 0,005 03 05 0,015
K 0,23 18 3,3 13
M E 0,25 2,3 4,3 2
M 0,19 14 2,7 0,78
EXA ooy | 0007 | 0016 | 029 | 0012
CV(%) 6.6 25 2.9 3,0
Tpikaia 2009 (pvTpopa 21/6/2009)
JD 195 209 223 250
HM® 24 38 52 79
SLA
No 28 24 19 15
Ns 27 24 19 15
A Nyo 27 24 19 14
Nis 25 23 19,5 14
EXA (005 ns ns ns ns
K 27 25 18 13
M E 29 26 19 15
M 25 24 19 13
EZA 05 0,2 ns ns ns
CV(%) 37 5,0 8,0 272
LAI
N, 0,2 15 2.8 11
N, 0,21 1,6 3.2 12
A Nig 0,25 2 4,2 15
Nis 0,25 2,2 5 1,6
EXA oy | 0,01 0,17 021 | 0,001
K 0,23 18 34 1,35
M E 0,25 2,3 4,8 2
M 0,2 1,45 29 0,8
EXA oon | 0,011 0.1 0,01 0.1
CV(%) 75 45 7.7 45
94




Xapoxtypiotikd pviioctolfdioos

Ytov Ilivaka 3.4.1 mapatnpovpe OTL KOl TNV TEPIMTOON TOV apafocitov, N
SLA &yovtog peyaAn oyeTikd T oto apyika otddio ¢ Korlhépyetog (SLAvax)
LELDVETOL LE TO YPOVO, LEYPLG OTOL OTOKTIGEL L0 EAAYLIOTY T KATA TV OPioven
oV apapocitov (SLAmN). Zto Zynua 3.4.2 mapovoialetar 0t 1 petofoin g SLA
oyetileton pe ) Oeppukn nAkioo Tov ELTOV aveEapTnTa HE TO £00.(POC, TO EMIMESO Al-
ToVoTG Kol T petayeipion tov youyavBoivs. H oyéom avt umopetl yevikd va meptypa-
@&l pe o Aoyapdkn ypapun taong (Driessen & Konijn, 1992) mov otv nepinto-
on pog AapPaverl  popon:

SLA = SLAwin — 0.5(SLAmax - SLAun) * In DVS (m%/kg), R*=0,870

omov v ¢ SLAwax kot SLAwN PpéOdnkav avtiotora ot Tipég 28 m?/kg ko 14.3
m?/kg avtiototyo, ko DVS = mpaypatucée °C-d / 1337 °C-days, 6mov 1337 °C-days
givar o1 cuvolikég Pabuonuépec (mavm amd ) Pacikn Oeppokpacio 10°C) wov mopa-
mpnnke opipavon tov apafocitov.
Ta @OAha Tov apafocitov yivovtar AentdTEPO GE GLVONKES YOUNANG NAOPAVELQG,
YEYOVOS OV OMOSIOETAL GT YPAVOT) KOl TNV TTOCT] TOV TOANDV KOTOTEPMV QUA-
AoV Tov gival Aemtdtepa Ko £xovv ueyorvtepeg tipnég SLA (Danalatos, 1993). Ta o-
TOTEAEGLOTA EPELVOG TOL OVOTEP® gpguvNTH Yoo TNV EAALGSa kot tnv OAlavoio ko-
Taypapovy TIHES Tov deiktn SLA pe gvpog and 49 éwg 10 mzlkg &.0. Kal ylo TIG OVO
TEPLOYEG, HE apykés TEG (apykn avamtuén apafoocitov) pkpdtepeg kot 10-20
m?/kg E.0. oty meproyf e EAMGSag omd ekeiveg tng OMavdio.

Avrtifeta pe v SLA, ot tipég tov LAI moapovcidlovy oTatioTikd onpovTiKég
dwpopég Kab’ OAn ™ OldpKel avATTLENG TOV apafocitov avdioya pe to emimeda
Mmavong Kot Ti¢ HETAYEPIoEIS TOL YoyavOovg, 0Ttme mpokvmtel and Tic EXAg s (ITwv.
3.4.1, Xy. 3.4.3). Kot y1a 115 600 meployég 1o péytoto g Tiung tov LAI kopdvonke
nepimov ota idwo eminedo (4,5 kot 4,3 yio ™ Adpioa éEvavt 4,3 ota Tpikada yio ta.
étn 2008, 2009 avtictoya). AvAAoyeg TIUEC TOV OEIKTN AVAPEPOVTIOL GE TPOTYOVLLE-
veg epyocieg pe apafooito oto Ilakiotdv pe péyom Ty 4,5 kot dokOUOVeN TG
Tyung LAI 66ov agpopd ota dtopopetikd enineda Novyov Airovong (3,6 — 4,5 yo 60-
180 kg N/ha) (Amanullah, 2005). Xe avtifeon, ov Lindquist et al. (2005) kataypd-
eovv peyaAvtepeg péyoteg e LA and 4,8 éwg 7,8 oe mevtaet| mepdpato ot
Neunpdoko. Xe nepdpoto apenyionopds otov EALadKO y®po pe KOUmdoT QUTIKOV
VIOAEWUUATOV UTEA0D Kot KOTPLAG OTNV EMOUEVT KAAMEPYELD TOV apofocitov, Ka-
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taypaenke Ty LAI 2,79 (Bilalis et al., 2012). Ov Akbar et al. (2002) avagépovv 6tL
VYNAEC TapaymyEG YAVKOD kadapmokion kataypdenkav pe mapoyny 200 kg N/ha. Ot
Cheruiyot et al. (2001) emBepardvovv v avéEnon tov LAl tov apaposcitov petd and
petayeipion evoopdtmong youxavlov, copreptiapt-favopévou kot tov pmleov Ko-
OmG Kot peTd amd cVVILAGUS avOpPYavVNG Kot 0pyavikng AMmavong. H kaAliépyeia da-
TPNOE KAEGTN GUAAOGTOPAdM, YO TNV TEPITTOON TNG EVOMUATMOONG, UEYUADTEPO
YPOVIKO SLAGTNA EVOVTL TOV GAA®DV dV0 peTayepicewv Tov yoyaviolg pe tipég 4,5
m? m* (evoopdrwon) évovtt 3,5 m? m?tov péptopa. H mapoyn avopyavov 24 pové-
dwv afdTOL TAPOLGINCE VITEPOYN, KOl GTO TEUAYLO TNG EVOMUATOONG 1| KOAALEPYELQ
EMTAYLVE TNV KAEWGTH QLALOGTORAdN KaTd 4 Nuépeg vopitepa and exeiva Tov pap-
TUpO. ZOue®vo pe ta omoteléopota TG épevvag tov Efthimiadou et al. (2009,
2010), 0 cLVELOCUOG OPYAVIKNG Kot OvVOpPYaVIG AlTavVeNG 0oKel EVTOVOTEPT EMLOPaOT
oTNV adENCN, TV TOPAYOYN Kol T @OTOGVLVHEST TOV GLTOV TOL APAPOCiTOV, LE TIG
Tég touv LAI va mapovoialovtat xapnAoTepeg yio To QUTE 1oL avanTHGGOoVTAL LOVOV
HE OPYOVIKY | LOVOV UE OvOPYOVT] MITOVeT Kot TIG TAEOV YOUNAEG VO TOPOTPOVVTOL

GTO PLTA TOV PdpTLPO.

Oliko Enpo Papos

Onwg sivar eovepd (Zy. 3.4.4 kou TTv. 3.4.2), n enidpoomn tov eneuPacenv ue
yuyavon 0060 kot TG Paproyns almtodyov Almavong oTn GLVOAKN Tapaywyn &n-
pNg Propalog (tapott o vPpidio givar pkpod Ploroykod KOKAOV) EpOoce 6 GYETIKG
Ko emineda, edv eEopEGOovLE TIG TAPUYWYEG TOV UAPTLPO aKOUN KO e TN Almavon
v 24 povddwv N. H enidpaon g Aimavong pe ) petayeipion tov yoyavBoic frav
TPOONAN Kal 0TI 000 TTEPLOYEG LEAETNC Ko Ta OO0 €T kKaAAEpyewoc. H dtapopomoin-
OT TOV OTOTEAEGUATOV OVAPOPIKE LLE TNV TEAKT TOPAY®YT| LETAED T®V ETOV 0Peile-
TOL OTIC EMKPATOVGES TEPPAALOVTIKEG GLVONKES, KOl KLUPIWG TO dOPOPETIKO €XPOG
nuepnoiov Oeppokpacidv aépa kot avaykav eatpucootanvone. H peyoaidtepn napa-
yoyn Enpng Bropdlag otnv meployn e Adpioag opgiretor otov vyniotepo LAI wov
KpAtNnoe KAEoTN TN PLAAOGTORAdN Yot LEYOADTEPO YPOVIKO dtdotnpa, kabhg emi-
omNG KOl 6TO aPYIAKS €60¢pog TG Adpioag Tov 0dnynoav og Wwaitepa YNAES Amodo-
o€l Propdlag, avdroyeg avtmdv mov Ppédnkav o mponyovpeveg epyaciec. Apykd n
KOAALEPYELD TAPOVGTIOCE PIKPOVG pLOUOVE aHENGNC YWPIC ONUAVTIKEG O10POPES LETO-
&L tov petayepicemv. L cvvéxel 06OV aPopd 6Tovg pLORovg avénong emnAbav
dlpopomomoelg Hetah Tov petayepicemv eBdvovtag otn Aot TS opitavong pe
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nuepnotovg pubpove avénong 292, 226, 189 kg/ha ywo ) petoyeipion g evompd-
TOONG TOV UMLEMOV, TNG CLYKOUIONG Ko Tov paptupa, avtictoyya. H evoopdtoon
é0maoe meplocoTepn Propalo omd ™ peTayeipon tov paptvpa pe mocootd 13,3 —
36% ota Tpikora kot 7,8 — 28% ot Adpioa, evd 6T TEUAYLO TTOL £YLVE 1] GLYKOLLOT|
TOV KOPTo» o€ oY€oT e TO HapTupa £0waoe meplocdtept Propdala koatd 5-30% ota
Tpikoro ko 9-16% ot Adpioa. H péyiom tyun mpokvntel omd ) petoyeipton g
EVOOUATOONG Kal o€ enimedo Mmavong 24 povadwv N otig 100-112 nuépeg and to
eutpopa. [Mapdpota anotelécpata topovoidlovrat kot omd Tov Massignam kot tovg
ovvepydrteg tov (2009, 2011) 6mwg kot omd tov Wang kot Tovg cuvePYATeG TOV
(2007). Ocov agopd otnv oAkn Enpn Propdla o eninedo avopyavng Almavong, 1 o1-
aQopd TV HEC®V 0PV EIVOL ONUAVTIKY Kot HLETAED TV EMIES®V AITOVOTG Ko [LE-
080 TV petaysipicemv, onmg avtd emPePardveton amd Tig TIES v EXA o5  H
emmAéov mopoyn aldTov TPOKAAESE avENON TOV TIUAV TNG OAKNG ENpNe Propdlog
7oL dtopopemdnkav otovg 18.300 kg/ha yuo T Adpica kou 14.084 — 17.782 kg/haya
ta Tpikoha pe mapoyn 16 povddwv alotov. Ot yaunAdtepeg Tipég to 2008 avtikarto-
nTpilovV 10 amOTELECUA TOV YOUNAOTEPOV TILOV GE OAOL TOL YOPOKTNPIOTIKE TG O)-
ENOMG Y10 TO GLYKEKPLUEVO £T0G, OTTMS avTd epeavifovral kot otovg [Tivakeg 3.4.2.

INUovTiko etvon 0Tt pe ™ yAopn AMmovon avtiotabupictnke 1 epappoyn 240
kg/ha aldtov ko otig dvo meployés. Zouemvo pe tovg Uribelarrea et al. (2009), kot
toug Ma et al. (2005) o apafocitog mapovctdlel peydAn ovIomdKpion 6Ty Tapoxn
alMTOL HE amOTEAEGLL OVENUEVES TTOPOYMYES.

H dtopopomoinen tov anoteAeGUATOV GTNV TEMKT TOPAy®Y| HETAED TOV &-
TV, TOAVOV Vo 0OQEIAETOL GTO OPOPETIKO VYOS Ppoyns Kot TS d10(pOPOTO|CELS
TV Nuepnolwv Bepuoxpaciov. H peyarldtepn mapaymyn oty meproyn e Adpicog
opeidetarl otov vynAotepo LAI mov kpdtnoe avoryt ) euiioctoldda yio peyolv-
TEPO YPOVIKO O1AGTNHO. AVAAOYEG TOPAYMYES CTUELOVOVTOL KOl GTO. OTOTEAEGLLOTOL
apenyiomopdg pe pumlél, tov epguvntov Bilalis et al. (2012) (15,6- 17,5 t/ha ywo 1o
uaptopa Kot Ty evooudtmnon, avtiotorya). Ot Riedell et al. (2009) ce cvotiuata
epappolopevng apenyionopds ditvovv avaroyeg mapaywyég apofociton pe Wyoyovoig
) 60y Eniong, ota anoteAéopatd toug avapépovy tn otafepdTnTa Tapoywyns Tov
apapocitov péca and TETPOETEIS AUEWIGTOPES Ol OTToieg cLUmEPIAaUPdvovY yopTO-

JOTIKA YuyavOn EvavTl TV OETOV AUENWICTTOPMOV LE KOPTOOOTIKA Yuyovon.
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MMivaxkag 3.4.2. "Yyog outodv kot Enpd Bapn euAL®V, PAAGTOV, KAPTOV KOl OAIKNG
Blopalag tov apapooitov yia 4 emineda N-yov Aimavong kot 3 HETOYEPICELS Yuyav-
000¢ 6TOVC TMEPApOTIKOVG arypovg Adpioag kat Tpucdiwv o 2008 kot 2009. [A: N,:0,
Ns:5, Ni0:10 kot Ni5:15 kg N/otp, M: K=cvykoudn kapmod, E= evoopdtmon,
M=pédptopag).

ITw. 3.4.2. Aaprea 2008 (pvtpmpe 13/6/2008)

JD 199 209 225 248 278
HM® 33 43 59 82 112
"Yyog (cm)
N 49 53 120 200 209
Nsg 49 60 132 200 217
A Ny 50 60 123 200 224
Nos 50 60 123 205 225
EXA (0,05) ns ns ns ns 7,8
K 50 60 122 201 227
M E 50 57 128 202 231
M 49 59 116 199 198
EXA 005 ns ns 8,5 55 13,4
CV(%) 13,0 13,5 17,4 8,0 14,5
@M (kg ha?)
N 203 345 1887 1100 963
Nsg 215 390 2038 1190 1017
A Nis 257 420 2213 1200 1187
Nos 272 427 2561 1270 1275
EXA 05 20,0 65,9 424,0 3800 | 367,0
K 247 400 2220 1050 1057
M E 260 441 2425 1310 1288
M 203 347 1879 920 986
EXA (005 16,6 62,2 ns 220,0 250,0
CV(%) 16,0 16,0 15,5 16,0 9,1
BlrooToi (kg ha)
N 92 180 2805 2990 3175
Ng 97 205 3064 3450 3725
A Ny 112 233 3850 4010 4264
N4 127 238 4250 4430 4642
EXA (005 10.4 21,0 625,0 113,0 637,0
K 110 197 3841 3469 3594
M E 120 251 4161 5020 5119
M 92 193 2475 3040 3142
EXA (005 6,0 29,0 469,0 76,0 456,0
CV (%) 15,0 18,0 14,0 13,0 14,0
oMk Enpig Bropage (kg ha')
N 296 525 4692 4090 15623
Ng 312 595 5102 4640 16855
A Ny 370 652 6063 5210 18226
Nos 400 665 6811 5700 18967
E2A (405 15,0 25,0 687,0 323,0 638,0
K 358 596 6061 5070 17307
M E 381 692 6586 6030 | 20123
M 295 540 4357 3960 14553
E2A (405 17,1 62,9 57,0 2120 | 8050
CV (%) 15,7 15,8 16,0 14,0 14,0
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(M. 3.4.2 -Zovéyara) Aaprsa 2009 (pvtpmpe 19/6/2009)
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JD 193 208 222 249 274
HM® 23 38 52 79 104
"Yyog (cm)
No 35 56 117 172 213
Ns 38 56 122 170 217
A Nig 37 58 125 180 224
Npg 39 58 130 179 225
EXA (0,05) ns ns 7,0 ns 7,0
K 37 58 123 181 228
M E 39 59 130 172 233
M 35 54 118 173 198
EXA (05 ns ns 0,75 ns 1,0
CV(%) 4,0 13,0 12,0 13,0 13,0
®oMra (kg hat)
No 107 1049 1725 1050 941
Nsg 100 1100 1772 1300 1051
A N6 113 1338 2250 1575 1157
No4 128 1385 2412 1577 1159
EZA o5 12,1 192,0 210,0 239,0 168,0
K 114 1226 2033 1425 1131
M E 122 1527 2475 1856 1055
M 99 900 1613 844 1044
EZA o5 12,2 2440 291,0 367,0 ns
CV(%) 13,6 14,1 15,0 17,0 16,2
Blaoroi (kg ha)
No 38 1700 2325 2368 3029
Nsg 40 1957 2625 3165 3560
A Nis 45 2401 2825 3545 4175
Ny4 55 2675 2925 4262 4139
EZA o5 14,2 292,0 295,0 569,0 509,0
K 47 2156 2813 3562 3937
M E 51 2831 2925 2686 3753
M 36 1563 2288 2756 3488
EZA o5 4,1 444,0 540,0 110,0 217,0
CV (%) 14,5 14,0 12,0 17,0 17,0
Ol Enpiy Propata (kg ha')
No 145 2749 4050 4268 16607
Nsg 140 3058 4398 5350 [117410
A Nis 158 3739 5075 6815 17415
Ny4 183 4060 5338 7973 18348
EZA (o5 16,5 885,0 642,0 975,0 880,0
K 161 3382 4845 6399 17427
M E 173 4358 5400 7217 18886
M 135 2463 3900 4688 15819
EZA (o5 4,0 754,0 528,0 788,0 977,0
CV (%) 13,5 16,8 15,0 17,0 10,0
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(M. 3.4.2 -Xovéyeara) Tpikoara 2008 (pOTpopa 25/6/2008)
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JD 199 213 226 251 278
HM® 22 36 49 74 101
“Yyog (cm)
No 35 56 117 200 213
Ng 38 56.6 122 200 217
A Nis 37 58 126 200 224
Nag 39 58 130 205 225
EXA (0,05 2,1 1,6 2,8 ns ns
K 38 58 123 201 228
M E 39 59 130 203 233
M 35 56 118 200 198
EXA (0,05) 2,3 0,9 1,5 ns 17,1
CV(%) 17,0 11,2 10,0 15,0 16,0
®vrha (kg ha)
No 83 770 1475 755 675
Ng 85 825 1650 865 725
A Nig 100 1025 1875 966 900
Nag 105 1100 2025 1088 950
EZA (005 45 157,0 192,0 192,0 219,0
K 94 881 1781 985 797
M E 105 1162 2137 1183 938
M 83 746 1350 588 703
EZA (005 11,0 1213 120,0 2410 85,0
CV(%) 8,0 14,0 15,0 18,2 16,5
BlLaoroi (kg ha)
No 23 1400 2042 2805 3012
Nsg 23 1475 2125 3410 3300
A Nis 33 1950 2400 3850 4025
N4 33 2125 2475 4250 4275
EZA (005 6,0 131,0 715 233,0 627,0
K 26 1688 2338 4161 3778
M E 34 2344 2513 4101 4088
M 23 1181 1931 2475 3094
EZA (005 9,0 566,0 190,0 425,0 160,0
CV (%) 15,0 9,0 15,0 14,0 15,0
Ol Enp1y propata (kg ha')
No 105 2170 3317 5410 11743
Ng 108 2300 3775 6655 12651
A Nig 133 2975 4275 8841 14084
No, 138 3325 4500 9388 15851
EZA (05 16,7 289,0 162,0 704,0 1358,0
K 120 2569 4119 8671 14644
M E 137 3507 4650 8644 15900
M 105 1928 3282 5407 10216
EZA (005 9,5 85,0 84,0 846,0 902,0
CV (%) 12,0 13,0 12,0 15,0 14,5
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(M. 3.4.2 -Xovéyeara) Tpikara 2009 (pOTpopa 22/6/2009)
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JD 195 209 223 250 274
HM® 24 38 52 79 103
“Yyog (cm)
No 35 54 117 239 220
Ng 36 54 121 243 220
A Nig 37 57 127 253 225
Ny, 37,5 59 130 259 226
EXA (0,05 ns 3,0 12,6 13,59 ns
K 36 56 123 256 229
M E 39 59 129 265 230
M 34 53 119 222 209
EXA (0,05) ns 4.6 8,0 22,1 12,5
CV(%) 13,0 14,5 13,0 17,0 16,5
®vrha (kg hat)
No 190 793 993 1263 941
Ng 208 1063 1130 1588 1051
A Nyg 280 1733 1238 1870 1157
No4 295 2008 1325 1838 1158
EXA 05 39,5 417,0 56,5 101,0 149,0
K 233 1354 1121 1515 1131
M E 298 1590 1388 2044 1055
M 199 1253 1005 1360 1045
EXA 005 26,3 130,6 28,0 1440 191
CV(%) 17,0 16,2 14,0 8,8 15,0
Blaoroi (kg hat)
No 100 668 3825 3050 2954
Ng 103 873 4225 4176 3541
A Nig 132 1817 4875 4325 3800
N4 160 1692 4925 4284 4170
EXA 05 30,2 223,0 210,0 556,0 390,0
K 118 1194 4181 3625 3553
M E 152 1410 4950 4651 3921
M 101 1183 4257 3600 3375
EXA 005 33,5 1440 569,0 711,0 2460
CV (%) 135 8,46 8,0 14,0 14,0
Odci} Enpi Propdge (kg ha')
No 293 1461 5668 9694 14370
Ng 308 1935 6241 11914 16092
A Nig 413 3550 7808 13520 17782
N4 455 3700 8439 13871 18404
EXA 05 89,0 436,0 438,0 874,0 1062,0
K 351 2548 6755 11614 16384
M E 450 3000 8012 15601 17914
M 300 2436 6350 9535 15539
EXA 05 49,5 225,0 413,0 1332,0 943,0
CV (%) 15,0 10,0 12,0 12,0 14,0
102




3.4.2 Opyavo. kaproopiog - amwéooon

Inuovtikng enidpacn g alwtovyov Amoavong Ppédnke kol 6tig 600 TEPLOYES
HEAETNG KOl To. 000 €11 TEWPAUATIOUOD, UE TIC HEYIOTEG TWES OTIS peTayepioels N18
kot N24, 6mov onueidvovior péyloteg Tipég anddoong oe omopo (Iiv. 3.4.3). H Oett-
KN enidpoon g almTovyov Amavong oty amddoon Tov apafocitov epunveveTol
and 1o yeyovog TG cLyypovng aroppoenong N Kot TG GVGGMPEVCTG OLPOUOLOTIKMDV
npoioviov (Smith & Myers, 1978; Ma et al., 2005; Sims et al., 1998). Emurpocheta,
BeAtimon g amodoTikdTTOg TOV AlOTOV CYETILETO KO LUE TO XPOVO EQPUPUOYNG TV
Mracpdatov Witepo og yovopokkoka edaen (Seo et al., 2006).

H vrepoyn g eVomOUATOONS AVASEIKVVETOL CTATICTIKA CNUOVTIKY HeTAED TV
petayepiocemv Tov YoyavBovg Evavtt TG GLYKOUING Tov Um0l Kol QUGIKE TOV
uaptopa. Ta amoteléopoto avtd cvpemvodv ue tovg Aita et al. (2004) mov avapé-
povv 98% avénon ¢ Tapoy®YNG GE GXECT LE TO UAPTLPO —GE OUEWYIGTOPE LE UL
(M, xkoBdg kot tov Ross & Aita (1996). Entiong, ta anote écpHoto. GLUP®VOVY amd-
At pe exeiva tov Bahl & Pasricha (2000) katadeikvbovtag Ty VIEPOYN TG EVO®-
natwong tov umlelod oty avénon g mapaywyns tov apapocitov katd 35%, éva-
VTL T0VL paptopa. Avdloyo amoteléopoto Kataypdonkav kot omd tovg Wang et al.
(2007). Ot Ma et al., (2005) amodidovv vynAdTEPN TTapay®YN 0poPOcitov oTNV V-
COUATOON Yuxavholg, Ge oXECT LE TV TapAy®Y TOL HapTupa (LOVOKOAAEPYELQ)
Tov déyeTol undevikn Aimaven. Emiong, ou ldikut et al. (2009) onpewdvouv avénon
0TI AMOOOGEIS KAPTOD KOl OTIC TOPAUETPOVS TMOV OPYAVAOV KAPTOPOping, 0TS TO
Bapog 1000 koéxkwV, TN SIAUETPO TOV GTEAEXOVS, TO UNKOG OTAOIKO € KOAMEPYELO
apafocitov, 6mov wponynOnke kaAhépyela YyouxavBoOs 6e GLVOVAGUS LE VITPIKT OL-
povia.

Ymnp&e wiaitepa Oetikn enidopacn TG AUEWYIGTOPAS TOL YuxavBoLg Kot Kupimg
™G YA®PNS AMmavong otig omoddcelg o€ ENpd ondpo mov £pbacav oty mepinTmon
™G EVOOUAT®mONG Tov pmleiot tovg 7,3 kot 8,2 t/ha to 2008 xat tovg 9,75 ko 8,33
t/ha to 2009 Yo T1c Teproyéc Adpicag kot TpikdAwv, avtiotoyya. Ot Bpoyéc mov Eme-
oav vopig to Xentéuppro 2008 (repimov 80 mm) gaiveton 6t1 forinoav 1o yéuioua

TOL GTOPOL UEYPL TNV Evapén TG PLGLOAOYIKNG MPILOVGNG TOL PLTOD.

103

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



ITw. 3.4.3. MeTpnuéveg mapapeTpol ovykopdns apafocitov
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Adproa 2008
(J.d 278) Bapog Enpod | Tvvolko ApOpoc | Mikog
HM® 112 onopov E.p. omGowo | omopov | oTaOIKA
(kg/ha) (kg/ha) (cm)

No 6720 8300 488 24
Ng 7546 9200 509 24
Nyg 8156 9875 547 25
Ny, 9226 11025 574 27
EXA (005 125,0 280,0 14,0 ns
K 8100 9900 557 25

M E 9772 11250 592 29,5
M 6135 7650 440 20
EXA 05 98,0 210,0 10,0 0,5
CV(%) 6,2 7,0 3,0 6,0
(J.d 278) E.B. omopov/ | Agiktng ov-
HM® 112 E.p. omadko | ykopdng
No 0,82 0,44
Ng 0,83 0,44
Nyg 0,84 0,44
Ny, 0,84 0,47
EXA 05 ns ns
K 0,83 0,46

M E 0,85 0,47
M 0,82 0,42
EXA 05 ns ns
CV(%) 12,5 13,0

Adapwsa 2009.
(J.d 278) Bapog Enpov | Tvvolko ApOpog | Mijkog
HM® 112 onépov &.B. onddwka | omépov | omdoka
(kg/ha) (kg/ha) (cm

No 8150 9452 515 23
Ng 9066 10437 545 23
Nig 10146 11735 568 24
N4 10400 12000 601 28
EXA (005 820,0 940,0 26,0 ns
K 8925 10809 596 23

M E 11750 13781 614 31
M 7647 8128 467 18
EXA 05 502,0 782,5 38,0 0,64
CV(%) 5,3 9,0 7,0 6,2
(3.d 278) E.p. omopov/ | Asgikng ov-
HM® 112 E.B. keQaMg YKOMONG
No 0,82 0,48
Ng 0,82 0,49
Ni6 0,84 0,52
Ny, 0,84 0,51
EXA (0,05) ns ns
K 0,82 0,51

M E 0,85 0,62
M 0,82 0,48
EXA (0,05) ns 0,210
CV(%) 115 8,0

104




(Zvvéyera . 3.4.3) Tpikaia 2008

(J.d 278) Bapog Enpod | Tvvolko ApOpoc | Mikog
HM® 112 omopPov E.B. onddwka | omopoV | omdoKa
(kg/ha) (kg/ha) (cm
No 4967 6450 416 22
Ng 5927 7713 413 23
A N1g 6963 9925 477 24
N4 7030 10738 508 27
EXA (005 640,0 545,0 30,0 ns
K 5353 8306 464 24
M E 8559 10922 490 29
M 4752 6891 406 20
EZA (005 149,0 140,0 25,0 4,5
CV(%) 10,0 9,0 9,0 4,1
(J.d 278) E.B. omopov/ | Agiktng ov-
HM® 112 E.p. omadika. | ykomdng
No 0,76 0,42
Ns 0,79 0,48
A Nig 0,83 0,56
Ny4 0.83 0,57
E>A (0,05) ns 0,047
K 0,80 0,50
M E 0,84 0,56
M 0,79 0,45
E>A (0,05) ns 0,041
CV(%) 13,0 8,0
Tpikaio 2009.
(J.d 278) Bapog Enpov | Tvvolko ApOpog | Mijkog
HM® 112 onépov &.B. onddwka | omépov | omdoka
(kg/ha) (kg/ha) (cm
No 6540 9000 430 20
Ng 7547 9850 464 22
A Nig 8997 10815 496 23
N4 9530 11663 513 23
EXA (05 340,0 285,0 41,0 12
K 7576 10097 449 22
M E 10164 11824 608 26
M 6720 9075 369 18
EXA 005 108,0 220,0 72,0 0,8
CV(%) 9,0 11,0 13,0 7,0
(J.d 278) E.p. omopov/ | Agiktng ov-
HM® 112 E.B. kepaiig | ykomdng
No 0,83 0,52
Ng 0,84 0,49
A Nig 0,84 0,50
Ny4 0,85 0,53
EXA (0,05) ns ns
K 0,83 0,51
M E 0,84 0,53
M 0,85 0,49
EXA (0,05) ns ns
CV(%) 8,0 11,0
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YUVETMG, AVAAOYQ LLE TN YPOVLY, T EVOOUATOOT UTOPEL VO EMPEPEL AHENOT TNG
arodoong £mg 100%. Ot vymAdtepeg Tapaymyég ot Adpisa to 2009 and to 2008,
evoEyeTol vo. opeilovtal mEPAV TG HEYOADTEPNS OUOECIUOTNTAG VEPOV KOl GTOV KO-
AOTEPO EUTAOLTICUO TOV £6APOVG AGY® TNG CLVEXOUEVNC KOAMEPYELNG TOV UmIleAon
(tpito €10¢). Avaroya mapovctalovtol kot to. amotelécpata twv Onim et al. (1990).
Ot d10popég oV amdd0on 6 GTOPO PAIVETOL VAL UMV EMNPEACTNKAY CNUOVTIKE 0o
GALo yapaKTNPLOTIKA, OMmG o) Tov apliud Tov omdpwv avd ornddike (mov Koudvonke
evpémg peto&d 488 ko 608, MO=1550), B) t0 deiktn cLYKOUIONG OV KLUAVONKE TE-
pi 70 MO=0,50 (CV=5,5%), kat y) t0 Ady0 T0V ENPov PApovg omdpov/cIadika ToLv
kopaiveror tepi o 0,70 yopic otatiotikd onpavtikéc anokiicelc. O apBudg ortdpmv
eaivetat vo eEaptator amod tig nepiforioviikég cvvOnkeg (Lizaso et al., 2003) kot oyt
and 1N ovvolkn mapayoyn Propdlac (Rajcan & Tollenar, 1999). H apewyiomopd
Beltidvel v mowdtnTo oL omopov (Kaye et al., 2007), peidverl dpwg emiong Kot tnv
TOPUALOKTIKOTNTO TNG amddoong Enpov omopov (Varvel, 2000), yeyovog mov copupo-
VEL E TN OYETIKA PIKPT] TOPUALAKTIKOTITO 0TOS0CTG GTOPOL TMV TEIPUUATIKMV 0LTO-
teleopdtov pog (CV=5,3-10).

O pvOuog avénong katd v avlBoeopio emnpdlel oNUAVTIKE TNV TOPAALOKTL-
KOTNTO TOL aPOROL OTOPWV ava oTadKa Kot eLTO amd 6,TL 0 PLOUOS avENONS TV
nepiodo tov yepiopatog tov ondpov (Andrade et al., 2002; Vega et al., 2001; Gam-
blin et al., 2006). Mg 1 Bektioon Tov cuvOnK®OV KaTd T PAOCTIKH TEPI0SO EMG Kt
v avlnon, kot ) yopnynon emmpdcsbetng almtodyov Almavong, avéavetot to dv-
VOUIKO TOL QUTOD Yo KaAvTepo Yéuoua tov ondpov (Melchiori & Caviglia, 2008).
AvT6 cuuemVvel pe To OEdOUEVO TNG TAPOVCAG LEAETNG OTMG £l TapadElypLaTt LETOED
TOV PETAYELPICEDMV TNG EVOOUATOONS ToV umileAlon kot Tov paptvpa (Adpioa 2009),
omov eppaviCetar dapopd Papovg mepi 1o 34% o petald Tov papTLPA KoL TG O-
vopyavng Altavong oto emimedo Nag mepi 10 21,7%. O apBudg ondpov koudvonke
a6 369 (Tpikora 2009 ot petayeipion tov pdptvpa) kot Epbace tovg 615 (Adpioa
2009 ot petayeipion g evooudtwong). Or Melchiori & Caviglia (2008) xatéypa-
yav ya eninedo almtovyov Aitovong 50 kot 200 kg/ha, dtapopd oto pvOud avénong
ondpwv G TaENG Tov 6-8%, amotédecua avarloyo TV Tapoamdve gvpnudtov. Emt-
TAEOV B0 ONUELOCOVUE OTL 1 TOPUAAAKTIKOTNTO TOL aplBpov ondpwv oyetileTor pe
TIG KOAAEPYNTIKEG CLVONKEG KATA TN XPOVIKY TTepiodo ¢ avOnong ko 1 oyéon apio-
LoV GTOP®V KOl TEPLEKTIKOTNTOS GTOP®V GE VYpacio speaviletol ALOTE KOUTLAS-

ypauun (Gambin et al., 2006) kot GArote evBOYpapun. Nedtepn épevva yapaktnpilet
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™ GYE0M AVALESH GTOV aPlONd TV GTOPMV Kot To puOud avénomng Katd v mepiodo
™m¢ avOnong (D’Andrea et al., 2008), wc evbVOYpapun. Eniong, ou Cheruiyot et al.
(2001) xatéypayav Tapaymyn oropov apafocitov, HETH and EVOOUATOOT YoXavOmV
coumepthappfavopévon kot tov pmleAlon, g taéng tov 24-68% vyniotepn, votepa
amd tponyndeica aypavdmovon.

O JdelkNg GVYKOMONG £0WGE KOAVTEPO OMOTEAEGUOTO KOl Y10 TIG dVO TTEPLOYES
to £€10¢ 2009. £ petayeipion g evoopdtmong épbace v tiun 0,56 Kot otic 60
nepLoyés. Avaroya amoteléopato mapovotdlovy ko ot Bilalis et al. (2012) o apet-
yiomopd pmiledon pe apapootro (HI1=0,539). Ocov apopd ota eninedo g alwtov-
yov Almavong, n moapdpetpog HI Bpioketan og dpeon oyxéon pe vymAn eiopon aldtov,
VYNAOVG pLOUOVG avATTTUENG HEYPL TO GTASO0 TNG AvONnong, GLVOAIKT NP1 ovcio Tov
dwavépetatl 6to ondpo, aHENCT 6T HEGO Opo avd omddika, Kabdg oyetiletal ko pe
10 mocootd vypooiag (Bilalis et al., 2012; Melchiori & Caviglia, 2008; Mkhabela,
2001). Eivow o0 onpovtikd 6t oto eAa@putepa. (opuudon) £86en, 0Tmg avtd Tmv
Tpwdrwv, pmopet va emtevyBodv oNnUaVTIKEG 0mOdOCELS GE GTOPO Kot GLVOMKN Pro-
pélo e povo pKkpég epapuroyég almtovyov Mmdopatog, epocov viodetndel 1 KoAit-
EPYNTIKN TPOKTIKY TNG CUENWIOTOPAS Kot Waitepa ekelvn TG YAmpng Almavong pe
xPNoM Yuyavldv Kot 101KdTEPA TOV UTILEAMOV.

H vymAn alwtodéopevon tov pmiledod o€ oxéon pe vynioamrodotikd eutd C4,
OT®G 0 apaPOcITOC, GE EVINTIKO GUOTNUO OUEWWICTOPAS UTOPEL VO MPEANGEL OUTALL,
Kot ¢ Peltioon tov €8Gpovg oAMG Kot g owoloywkn mpoéktacn (Karpenstein-
Machan & Stuelpnagel, 2000). Exiong, ot Seo et al. (2006) toviCovv T0 GLUVOVLAGLO
YOUNADV E1GPODMV alMTOL GLVOVACUEVOV LE PLTIKA VITOAEILLOTO EVOOUATOONG.

Xt o yovipa, apyihddn 6den (Adpioa), N auelyionopd divel oo TAeove-
KTNHOTO OGOV 0popd ToV opyavikd dvBpaka kot Tig eVODUATIKES dPACTNPLOTNTES Kot
£YOUV GYEOT LLE TO TOGOGTO TNG EQAPIKNG OPYAVIKNG 0VGI0G KAOMDS Kot TO OAIKO To-

00010 N.
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3.5 Emidpaon g owuyeipiong Tov yoyovlovg oty amoppoenon tov al®dTov
KOL TNV TEMKI] 0t6d001)

3.5.1 Xyéon amoppoPnons Kot 0r060061Mg

HiiovOoc
To Zynua 3.5.1 anewovilel T oyéon peta&d amoppdenong aldTov Kot amddo-
ong oe ondpo TV PuTeOV NAiovBov ot Adpica kot ta Tpikoio to £t 2008 ko

2009.

Amoppoonuévo N (kg/ha)

Amoppoenuévo N (kg/ha)

Yyfqua 3.5.1. Zvvolikn amoppoepnon almtov (N-uptake, kg/ha) kot tedlikn amddoon
oe Enpo omdpo niiovBov (t/ha) yio tpeig petayepicelg yoyavove (umleiod) ot
Adproo (endvo) kot ta Tpikada (kdto) kat yio 4 exinedo alwtodyov Ainaveng to £Tn
2008 kot 2009 (MO £ Tvmkd ceaiua) [/: cvuykoudn kapmov o yhmpd Aitavon (gv-
coudtwon) o paptopag (2008), A : kapndc @: evowudtoon m: udptopog (2009)].

[Mapd v vdpyovcso TAPAAAAKTIKOTNTA, EIVAL ELPAVIG KOl GTATICTIKE G0~
VIIKN 1 YPOUUIKY] GVOYETION HETAED NG amoppOPnong aldTov Kot TG TEMKNG amo-
d00Mg 6 GTOPO TOL NAAVOOL KO GTIG dVO TTEPLOYES LEAETNG KOt T OVO £T1| TEPOLLOL-
TIGUOV, TOLAGYIGTOV GTO PEYOAVTEPO EVPOS TILMV TNG amoppdenons aldtov. H «i-
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o1 NG KOUTVUANG OVTITPOGMOTEVEL TNV OTOOOTIKOTNTA amoppdPNong Tov al®ToLv amd
TO QLTO, M onoio 6TV TepinTwon pag ekepdaletar pe mapoaywyn 20,6 kg ondpov ava
kg amoppoenpévov N ota Tpikoda (R* = 84,86%) kat 21,2 kg ondpov avé kg N ot
Adpioa (R? = 84,73%) (Zy. 3.5.1). TTapopoto, amoTeEAEGLATO GE GYECT] LE TNV 0IT0d0-
TIKOTNTO TNG AmoPPOENoNS aLDTOL GTNV TEAMKN Tapay®yn nAlavBov £xovv avagep-
Beil and tovg Cheng & Zubriski (1978), Connor & Hall (1997) ka1 Lopez-Bellido &
Lopez-Bellido, (2001).

To avtiotpogo ¢ (apykng) Khiong g oyéong amoddoons-amoppoenong N -
codvvopel pe v eAdytotn meplektikdtnTo N 6TOVG 16TOVG TOL NAlavBov, Tov pe Pd-
on ta dedopéva pag teovtat mepi o 4,75% (M.O.) ya ta Tpikora [4,8%] kot ™ Ad-
ptoa [4,7%]). H ehdyiotn cvykévipwon N 61ovg 16100¢ (Tov Kopmd Kot TV vdAon
Bropdlo) givat 16odOVaUN UE TO AVTIGTPOPO TNE ATOSOTIKOTNTAC XPTONG TOL 0lMTOL
(Nitrogen Use Efficiency, NUE). Opwg og ymia enineda amoppoenong (luxurious
growth) avapévetat omdkiion tov NUE amd v gubeia, teivovtag tpog tnv optloviio
KOl TO OLVOIKO TOPAY®OYNS TNG KOAMEPYELNG. AVTO QOIVETAL KO OTNV TAPOVCH [LE-
A€, OOV G YNAEG TIHEG ATOPPOPNOTG O 0TOOOGELS TEVOVV ACLUTTMTIKG TPOS £Vl
duvopko Topaywyng Enpov ordpov mepi Tovg 3,5-4 t/ha kot otic 0o meproyéc, yeyo-
vOg oV meToMOolEiTOL OO TNV onuepvN paypatikdtta. Kat’ e€aipeon, oty nepi-
TTOON TS YA®PNG MTavong e evemudTmon tov youyovloug, n evBiypauun cyéon -
Kol poll He TNV T0 SVVOUIKO TOPAYWYNG - EMEKTEIVETOL 0E YNAOTEPES TIUES QTOd0-
ong kotd tovAdylotov 1 t/ha vrodnidvovtag étot ™ Peltioon (ToV PLOIKOYN KOV

WO0TATOV) TOL €3GPOVG Kat TN dnpovpyio evoc Bertiopévov meptPdAlovtog mapa-

YoYhC.

Apafociros

Onwg kot oy mepintwon tov Niioviov, TapovstdleTor o YPOUUIK GUGYE-
Tiom HETAED TS amoppdPN oG al®dToL Kot TNG TEAMKNG amdd0onS 6€ GTOPO TOL OPOL-
Bocitov kot oTig 000 TEPLOYES LEAETNG KO TOL OVO TEPAUATIKA £TN KAOOAO TO €VPOC

WAV TG 0moppoPnong Tov almtov (Xy. 3.5.2).
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Yyquna 3.5.2. Zvvolkn amoppogpnon almtov (N-uptake, kg/ha) ko tedikn amddoon
oe ENpo omopo apaPooitov (t/ha) yuo tpeig petoyeipioetg yoyavbovs (umleion) ot
Adproo (emdvo) kot ta Tpikada (kdto) kat yio 4 exinedo alowtodyov Aimaveng to £t
2008 kat 2009 (MO * Tuvmikd o@dApa) [ cvykoudn kapmov o yAwpa Aimavor (ev-
coudtwon) o paptopag (2008), A : kapndc @: evooudtoon m: udptopog (2009)].

Apxetd peyorvtepeg Tipnég NUE mapatmpodvion oty mepintmon tov apafoct-
TOV, 01 omoieg kvpaivovior amd to 60 £wc ta 65 kg/kg N, avtikatontpiCovrag tpi-
TAGG10L OITOOOTIKOTITOL TOV OTOPPOPNUEVOL aldTOV 0E oYéon pe Tov NAlavBo. Avti-
Beta pe tov niiovBo, otov apafocito aivetal GYETIKG HeYOADTEPN 1 EMIOPACT TOL
£ToV¢ 01N oYéon amoddoons-amoppdenons N, pe tig anoddcelg tov 2009 va vrepte-
pPOLV oNUOVTIKA TV arodocemv Tov 2008 yia Tig 1dteg Tnég amoppoenong aldTov
(Zyx. 3.5.2)."Eva emiong onuavtikd evpnua eoivetat vo gival n un exitevén duvoutkon
TOPAYOYNS, ONAAST TO va unv eleépyetorl | kaAMépyelo o moAvteln avénon (luxu-

rious growth), oe avtifeon pe v mepintwon Tov NAiovBov, 6moOV AVTO NTOV OPOTO
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OTIG YNAEG TYWEG amoppOPNoNG. AVTO GUVADEL [LE TNV VITAPYOVGO EUTELPIL GYETIKA LIE
TIC am00OGES KAAAUTOKIOV 6T Ogccario, ol omoieg vrepPfaivouv Tig amoddGELS TG
napovoag épsuvag (8,5 t/ha), Aoym TV YaunAoTEP®V EIGPOMY TOV EQPUPUOCTIKOV
edm otov apaPodotto, mg evepystakod eutov (Xy. 3.5.2). Avto e€nyei to yeyovdg Ot
oTNV TEPINTOOT TOL apafocitov, aKOUN Kol 6T HEYOADTEPES amoppoPcels N Tov
Aoppavoovv yodpa pe TG PEATIOUEVES TPAKTIKES EPAPUOYNS YuyovBols (Kupimg g
YAmpnG Almoavong), Tov 0dnyodv oe amddoon 12 t/ha, Tapauévovpus oty meployn &-
Adyotng ovykévipoong N otovg 16to0¢, 1 omoia KupaiveTar avdioya Le T Ypovid

nepito 1,5% (1,4 — 2,0%).

3.5.2 Zyéon Aimaveng kot Tpocpoenons - facikn TPocspoPNoN KUl TO606TO Ava-
KT1|01G 6TOV(EIOV

Baowi) amoppoenon (base uptake)

HiiavOoc

Y10 Eyqua 3.5.4 ancswoviletarl n oxéon petalh Mmoavong Kot amoppoOenons o-
CoTov amd v KoAAEpyela Tov nAavBov yua to téooepa emineda almTovyov Admav-
oNG KO TS TPEIG peTayepioets ue to yoyoviés (umléi) to 2008 kar o 2009 (PA. -
miong ko [Tv. 3.5.1). Onwg kot yio Tov apafocito, mopotnpeitol Kot €60 CNUOVTIKA
(R*=0,82 - 0,99) ypappiki adénon g amoppdenong pe v adEnon g epapuoys
al®tov oTNV KaAMEPYELD amd o E ot Tiun oto paptupa (arimavto) €wc ™ pé-
Y161 amoppOPNoN KATA TN HEYIGTN EQPAPUOYN. AVAAVOT TOPAALAKTIKOTNTOG [LE OpLaL
ac@areiog tov povrédov (P=0.05) £dei&e opotoyévelo g oxéong amoppoenong- Ai-
TOVONG Yo TO. 000 £T1), eV( dtapopetikég evbeiec (LovTéda) TPOKLATOLY Y TIC dloi-
QOPETIKEG PETAYEPIOELS TOV YuyovOovG.

Katd v mopadooiakr| diayeipion tov niiavlov (povokaAlépyeia xmpic opet-
yiomopd N yAopd Aimaven), n facikn amoppdenon kvpaiveton mepi ta 88 - 96 kg/ha
v ta €001 TV Tpwdiov kot g Adpioag, avtictoya. Me tn petoyeipion Tov yo-
xavBovg Yo, cuykoudn Kapmoh (oAokANpmaon tov Bloloyikod KOKAOD Tov pmileion)
TOPOTNPEITAL CNUAVTIKY avEnon ™S Pactkig amoppoenong kot pdAoto kotd 25
kg/ha ot Adpioa (26%) kar katd 45 kg/ha ota Tpikora (51%) ya va eOdaoet o 122
— 133 kg/ha ot Adproa kot ta Tpikoda, avtiotorya. Opm moAd Oeapotikdtepa omo-

teléopata Ppédnkav oty mepimtwon e YAopng AMravons. Onwg eaivetol 6to Xyn-

111

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



pa 3.5.4, n Bacikn amoppdenon aldTOL GTNV TEPIMTOOT VT 6YESOV SMAUCIACTNKE
ebavovrtag ta 173 kg/ha (172 kg/ha ot Adpioa (avénon 77%) ko 174 kg/ha ota
Tpikara (avénon 98%)). ‘Etor  yAopn Ainavon Bedtimoe ) de&apevn edopikod N
nepi to 75 — 86 kg/ha ot Adpioa kot o Tpikaia, aviictolyo, ovd £T0¢ KOAMEPYELOC.
Av Adfovpe vdyn, T0 GLVOAIKO OGO AlDTOV TOL EVOOUATMOONKE KATA TN YAmPn
Mravon (Kepdrato 3.2 ), 1o onoio avépyetar katd pécov 6po ota 200 kg/ha, kotain-
youpe oto cvumépaca 0Tt mepi o 40% avtg ™ mocOTNTAG TOV AlMTOV OVOKTATOL
Katd TV tepiodo g avénong g emOUEVNS KOAMEPYELNG. ZOUQOVA LE TO OEOOUEVA.
tov Keparaiov 3.5.1 oyetikd pe to cvvigleotn ypriong alotov tov niiaviov (20 kg
onopov/kg N), n KaAMepynTIKN TEYVIKN TN YA®PNG AlTovong Umopel va emeépet on-
pavtikn ovénon g teMkng anddoong katd 80 * 20 = 1,6 t/ha ywpic v epappoyn

MIAGHOTOC.

300

y=0.681x+ 17409

550 R?=0.9

JRPRAN
200 VA o 6406x+ 133,31
R2=0,9923
150 E D
100 0.373x+ 87. 68
R2=0.860
50
O ™ A K
o | | o E S o Linear {M} |
0 50 100 150 200

Yyqua 3.5.4. vvolikn amoppogpnon almtov (N-uptake) (dEovog y, kg/ha) and kol-
Mépyela niiavOov yo téooepa emineda Aimavong (dEovag X, kg/ha) kot tig petayepi-
oelg yuyavboie ot Adpioa (emdvo) kot ta Tpikara (kdtw) to étn 2008 ko 2009
[M=péptopag, K=evdiqueon kaAliépyeto pmlerion yio cuykoudn kapmov, E=yAwpn
Mmavon pe evoopdtmon umieion].
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Apafoorros

Y10 Zyqua 3.5.3 anewoviletarl n oyxéon petalh Mmoavong Kot amoppoOenong o-
Cotov amd v kaAlépyeln Tov apafocitov, yia ta téooepa emineda al®ToLYOL Al-
TOVONG KO TIG TPELS peTayepioelg yuyavOovg (umléit) to 2008 kor to 2009. MMapa-
mpeitar onpavtich (R=0,89 — 0,98) ypappikh adEnon The amoppoeNoNg e TV od-
Enon g epappoyns aldtov oty KOAMEPYELD, omd (ot EALAYLOTN TN GTO HAPTLPO
(yopic Amavon) €mg T pEYIOTN AmTopPOPN oY KATA TN PEYIOTN €QOPUOYN. AvaAvon
TOPUALOKTIKOTNTOG pE Opla acpoleiag Tov poviélov (P=0.05) £édei&e opotoyévetla g
oxEoNG amoppoOPNONG - Amaveng yio ta. dVo £T1), evd dapopeTikég evbeieg (Loviéla)
TPOKLITOVV Y10, TIG OLUPOPETIKEG LETUYEIPIOELG TOV YuyovOoC.

H Baocikr amoppognon 1 opvktonoinon (base uptake) agopd oty amoppoenon
TOV GTOLYEIOV amd oMTOVTO £00POG YEYOVOS TOV GYETILETOL IE TN YOVILOTNTA TOV €-
dapovg (opyoavikn ovoia, doun, PLGIKOYNUKES 1010TNTES, KAipa, KA®). ['o v opbn
EKTIUNON TOV YOPOKTINPICTIKOD OVTOV 0V AOUPAVOVTOL VITOWYN Ol LETPNOELS KOTA TO
TPOTO £10¢ KOAMEPYELAG Yo va e&olelpOei (TovAdyioTov KoTd T0 HEYIGTO TOGOGTO) M
eMIOPAOT TNG VIOAEUUATIKNG OPAGTG TOL GTOXEIOL amd TN AlmaveTn g mponyovpe-
vng KaAMEpyelas. T 1o Adyo avtd oyoldlovior pdvov ol HETPNGELS TOCO €00 OGO
KOl 6TIG VITOAOUTES TTOPAYPBAPOVS Kot KPIVOVTaL To 0E00UEVA TTOV TPOEKVYAV KATA TO
devtepo Kat tpito £tog mewpauatiopov (2008 ko 2009, avtictoya). AvaAvtikd Tto
dgdopéva Pactkng amoppdENoNs Kol ToGooToy avdktnonsg aldTov mopovstdloviot
otov [Tivaxa 3.5.1 (BA. katOTEP®) VA LETAYEIPION KOl OV £TOC TEIPAUOTICUOV.

¥10 Zynua 3.5.3, ot M.O. ¢ Bacikng amoppdenong TPoKHTTOLY MG O GUVTE-
Aeotg by TG oyéong:

y = by + by X (3.5.1)
o6mov X eivor 1o emimedo Aimavong (kg/ha) kot y eivor n amoppdenon tov aldtov
(kg/ha) otV evbhYpapun cuoyétion amoppoenons-amddoons kot by o 1060616 avd-
Ktnong N.

[Tpoxdmtel 0TL Katd ™V Tapadoctokn dwayeipton g KoAMépyelog (LovoKoA-
Mépyela apapocitov yopic apewyionopd f yAopn Amaven), n foacikn aroppdenon
Kopaiveton mepi ta 76 - 78 kg/ha yio ta €d6on tov TpikdAov kot e Adpioag ovri-
OTOLY, OVTIKOTOTTPILOVTOG TO IKOVOTTOMTIKO EMITESO YOVILOTNTAG TV 0VO0 VIO UEAE-
™m edapmv. Mg T petayeipion tov yoyavOode yo T cuykopudn kapmod (ohokAnpm-
o1 Tov Proroyikod KOKAOL Tov UmeAlo) TapaTnpEiTal onpovTIKy avénon g Poot-
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KNG amoppoenong kot pailoto katd 17 kg/ha ot Adpica (22%) kot katd 19 kg/ha
ota Tpikara (25%) yio va pBdoet ta 95 kg/ha. Or Bundy & Andranski (2005) ce mei-
POLO OUEWIOTOPAS avapépovy PBactkr) amoppdéenon N otov apafdcito, TG TAENG

tov 90-137 kg/ha pe mocooto 60% va amodidetor 6Tov Kapmo.

¥=10,2029x+ 148,11
R2=0,9175 O

y=0,2085x+94,78

150 R%=0,9538

100
y=0,1594x+ 78,275

R2=0,9456
50
O m P o e
— Tpoppuery (m)  ——lpoyapukn (k) ——— Mpayukn ()
D T T T T 1
0 50 100 150 200 250

250 ~

y=10,2316x+ 154,35
O R*=0,BE6

200 ~

yv=0,1979x+ 94,68

150 RZ=09771

(]

100
¥=0,1769%+ 76,4
R®*=0,9052
50 -
O m Fi o e
— Mpoyyukny fm)  ——Tpoppu (k) ——— Mpapuu (g)
I:I T T T T 1
0 50 100 150 200 250

Yyqna 3.5.3. uvolikn amoppogpnon almtov (N-uptake) (dEovog y, kg/ha) and ko-
Mépyela apapocitov ya téooepa eninedo Ainavong (dovag X, kg/ha) kot tig petayet-
picelg yoyovBoig ot Adpioa (endve) kot ta Tpikoia (kdtw) ta £t 2008 kot 2009
[m=paptupag, k= evdiqueon kodhépyeia umleiod yio GUYKOMSN Kapmoy, e=yAmpn
AMmavon pe evempdtmon umieion].
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Agdopévov OTL KOTé TOV TEPAUATICUO TOL EPUPUOCTNKE, OmopakpHvOnKe uévo n v-
népyela Propdla, n petaforn ot cvvoilkn de&apevi) Tov N oto £dagpog givat 60cKo-
Ao va exkTiunOet, Ko onuavtikég aAlayég yivovtal gavepég o peydAn KAipaxko ypo-
vou (Peoples et al., 1995b, Ravuri & Hume, 1993; Evans et al., 1989).
OeapaTiKOTEPA EIVOL TO. OTOTEAEGLOTA GTNV TEPIMTOON TS YA®PNG Almavong
pe v evempdatmon tov pmierov. Onwg eaivetor oto Zynpa 3.5.3, n facikn anop-
poenon ald®Tov 6TV TEPITT®OON VT o)edOV dmhacidotnke eOdvovtog ta 150 kg/ha
(148,1 kg/ha ot Adpoa (avénon 90%) wou 154,4 kg/ha ota TpikaAia (avénon
103%). Iapouowo. amotedéopato avapépovol ard tovg Bahl & Pasricha (2000) pe
amoppoenomn aldtov petd and koriiépysia umleiod oto 100% tng amoppdenong
TOL papTLpa, EVO og Tponyovuevn épevva tov Kavdir et al. (2005) pe cvotua o-
HEWIOTOPAG UNOKNG — apafocitov, 1 adENGN TG YOVILOTNTOS TOL €0A(POVG TOL
mponAbe amd TV eveoudtmon g Undkng, piCag ko PAactod, NTav ™e TaENG TV
36 kot 39 kg N/ha, avtictoyo. Ttnv mopodoa perétn, n yhopn Alraven Peltimoe
de€apevn edagikov N mepi ta 70 — 78 kg/ha ot Adpioa ko ta Tpikada, avtictoya,
avd £Tog KOAMEPYELOG. AVOKOADVTOS atd TO KEPAAao 3.2 T0 GLVOAKO TOGH AlDTOV
OV EVOOUUTOONKE KaTd T YAmpPN AMmoven Kot To omoio aveépeTol Katd HEGov Opo
ota. 200 kg/ha, ovumepaivoope 611 mepi 1o 37.5% tov aldtov avtod avoktdtal Kotd
™V aOENCT TNG EMOUEVNG KAAMEPYELOG. ZOUPOVO LLE TO OEOOUEVO. TNG TPOTYOVLEVNG
TOPAyPAPOV GYETIKG e TO GVVTEAESTY XpNong aldtov Tov apofocitov (60 kg/kg N,
N KOAAEPYNTIKY] TEXVIKN TNG YAWPNG AMTOVOTG UTOPEL VO ETQEPEL CNUAVTIKTY OENON
™E TeMKNG anddoong katd 75 * 60 = 4,5 t/ha yopic v epapuoyn Mmdopatog. H
YAopn AMmovon pe evompdtoon UmieAod eoaiveTal 0Tl TPEMEL VO OMOTEAEGEL LOVO-
OpPOLLO GE OTOLONTOTE EMIGTOPN KOAMEPYELD 1] KOAMEPYELD YOUNADY EIGPODY 0PaL-

Bocitov.
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IMivaxoeg 3.5.1. Baown aroppoenon (base uptake) (kg/ha) kot khdopa avaktnong N
(Nitrogen recovery fraction) ywo tov apafootto (A) kot tov nhiavOo (B) yio tpeig pe-
Tayelpioelg pmleron otig 600 meployég perétng (Adpioa, Tpikaia) Yo to €t 2008
kot 2009 (M= pdptopog, K= apewyionopd yio kopnd, E= yAwpn Ainavon pe evompd-
TOON).

A. APABOZITOX

AAPIZA TPIKAAA
2008 2008
M K E M K E
Baown Aroppdenon N 79 95 148 79 92 150
KXaopa ovaktnong N 0.17 0.21 0.27 0.17 0.22 0.23
2009 2009
Baown Aroppdenon N 80 99 151.6 79 95 161.6
KAdopo aviktmong N 0.14 0.22 0.31 0.13 0.18 0.21
B. HATANOOX
AAPIZA TPIKAAA
2008 2008
M K E M K E
Baowm Amoppdéenon N 91 120 160 88 128 176
KM\dopo avaktmong N 0.23 0.58 0.48 0.27 0.64 0.69
2009 2009
Baowkn Atoppognon N 96 128 156 89 134 175
K\aouo oviktmong N 0.27 0.37 0.46 0.42 0.62 0.68

H peydin avénon mg Pacikng amoppoenong pe ) yAopn Almavorn sivor avo-
uevopevn 0101t evoouatdbnkav wepi ta 5300 ko 4670 kg/ha Enpdg ovoioag pmilelton
(Praotoi, @O kot GvOn) v Ttepiodo g avBopopiag yia Tig TEPLoyEg Adpioac Kat
Tpwdrwv, avtictorya. To 1ocd Tov N 0oL 0MESMOE 1) EVEOUAT®ON GTO £30(POC KOTA
Héco 6po tv 6o etdv Yo ™ Adpioa frav 225 kg N/ha kot yio ta Tpikara 184 kg
N/ha. Ta amotedéopato cvpupovovy pe ekeiva tov Urbatzka et al. (2009) mov kata-
Yphpovy Ge cHOTNUA AUEWICTOPAS XEWEPVOD UMLEAOD — GvamL — pamavakt, 0Tt
mAéov Tov 50% Tov anoppoenuévov N (N-uptake) tov eapvdv KaAliepyeudv mTpoép-
YETOL ad TV avopyavomoinon tov N 1ov umleMov 610 6Tdd10 T0V aA®VIGHoD. Ot
Karpenstein-Machan & Stiilpnagel ka1 Wichern et al. (2000; 2007) avaeépovv emi-
ong, 0Tt peydieg mocotTeS N mpogpyOUeVoL amd TV almTodéceVon YiveTal E0KOAN
JLBECIHO GTO OTASI0 GLYKOUIONG TOV KOPTOD KOt 1) HKPT| ovaAoYio TOV KAAGHOTOS
CIN oto umléh Ponbd oty tayeia avopyoavomoinon tov N. Avtd 10 ONUOVTIIKO
otoyyeio €xel akla OGOV aPOPA TNV EKUETAAALELGT] TOL OO TIG EXOUEVES OTN O1O0YN

OUEWYIOTIOPAG EQPIVEG KOAMEPYELES.
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IMocooto avaktneng (recovery fraction) Tov ald@tov

HiiavBoc

210 Zynpo 3.5.4 tapovoidleTat To T0c00TO avAKTNoNG AlmTOVYO0V AMTAGHOTOS
ywo. Tov nAiavBo mov kvuaivetor wepi o 30% (26% yia ™ Adpioa kot 36% yo To
Tpikaha) oty nepintwon ¢ ovuPfotikng KaAlépyetog. Ot TiHéC avtég ival apKeTa
HEYOAVTEPEG OO OVTEG TOV onuewmdnkay yioa tov apafdcito, kot avtd amodideTon
OTNV KOAOTEPT TPOCAPLOCTIKOTNTA TOV NAlavBov, g emiomopng KaAMépyelag, oAl
Kot 610 Pabitepo kol Taccarddeg plikd cHoTHa Tov NAiavBov and to pnyoTEPO,
Bucavmoeg pilikd cvomua tov apafodcitov. H onupavtikn Pektimon tov £ddeovg pe
TNV OUEWIOTOPA KOl KUPIMG PE TN YA®PN ATovor 6€ GUVILACUO UE TO OTOJOTIKO
prloéotpopa Tov NAlavOo elxe ®G ATOTEAEGLA TV EVIVTIOGLOKT aOENCT TNG aAVAKTN-
ong tov epappolopévou pe T Aimavon al®dTov e amoTEAESHO Vo POAGEL Ta emimedn
tov 53% (apewyionopd) - 63% (YAwpd Almavon) ya ™ Adpioa kot 64% (apewyiono-
pa) - 68% (yAwpd Aitavon) yio ta Tpikaia. Ot mapomdve Tiué yapaktmpilovratl og
duvnrikég, emedn otn oebvn PpAoypagic omdvia avaEépeTat AmodoTKOTNTA EQUP-
polopevou alwtovyov Mmdoupatog mave amd 70%, pe péco 6po amddoong mepi 10
50% (Hallberg, 1989; Bergstrom & Kirchmann, 2004; Sainju et al., 2007; Baligar et
al., 2001). And to mapamdved GLUVAYETAL ETIONG OTL N EVOALOKTIKY TPOKTIKY TNG O-
HEWIOTOPAG LE YEUEPIVA YLYavOn Kot 1) YAwpN MTaver amoteAohV CNUOVTIKOTOTEG
KOAMEPYNTIKES TPOAKTIKEG YOl TNV GPIoTN EKUETAAAEVOT] TOL VIOAEWUUATIKOD N TOV
eOwommdpov (tev gapvedv kaAlepyeldv) mov Ba anodobel otic endpeves KOAMEPYEL-
€G, aAAG Ko T peiwon g Paderdc dmOnong kot amdAelog Tov aldtov ota Pabvtepa

edapikd otpodpato (Sainju et al., 2007).

Apafocitog

O Aoyog ™ mocdTTOG TOL AlMTOV TTOL YPNGIUOTOLEL 1| KOAMEPYELQ Y10 TNV
avénon g, ©¢ TPog TNV EPAPUOCOUEVT TOGATNTO TOV GTOLEIOL IE TN AlTavoT, amo-
TELEL TO «TOGOOTO EMOTPOPNC» N KTOCOGTO AvAKTNOoNG» Tov aldTov (recovery frac-
tion). Ot Seo et al. (2006) avagépovv KAdopato avaktmong aldtov mepi o 32% yia
Mmavon pe Bguxn appovio kot 15% yio evooudtowon eLTIKOV LTOAEUpaTOY (UETE
™ ovykoudn tov yuyovhovc). Kotd tovg Jansen et al. (1990) ta avdAioya mocootd,
etvar 21% ko 14%, avrtictoyyo. Ot Ladd et al. (1981) avagépovy ot mepi to 75% tov

alotov tov youyavOovg Vicia villosa Bpioketar wg €dapikd N 610 £60p0¢ HETA TO
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TPMTO £T0C TNG KOAMEPYELNS, eV UETE amd 8 51000y 1koVE KOKAOVS OUEWWICTOPAS
Tapopével og opyavikd N o€ mocootd 35%.

210 Zyqua 3.5.3, 10 T0GOGTA AVAKTNONG alMTOL OTIC OPOPETIKES LETOYELPL-
OEIG OVOTOPIOTOVTOL HE TIG KAMOES TV gubeidv (Tpoopdenons-Aimaveng), oniadn
0V ovvteheotég by oty e€icmon 3.1 (PA. avotépw). Onmg eaivetal 6To ToPUTAV®
OYNMO, TO TOGOGTA avdKTnong aldtov elval oYeTIKd UIKPA Kol Kupoivoviol Tept o
17% y1o v povokaAMEpYELR TOL apafocitov Kol 6Ta dVO £64PT. Omme NToy avole-
VOLEVO, TOL TOGOGTA OVTA VAL GYETIKA UIKPA AOY® TV GYETIKA YAUNADV 0t0ddGEMV
TOV EM{GTOPOV aPafOCiTOV, TOV YAUNADV EIGPOMV KOL TI GYETIKE LEYAAT YOVILOTNTA
(ko Baoikn mpoopoenon N) tov 00pOV OV HEAETOVTOL LUVETMG, VIO TIG TOPOV-
OEG TPUKTIKEG YOUNADV EIGPODV LLE GKOTO TNV KOAMEPYELX apafociTov Yio EVEPYEL-
KOVG 6KOTOVS TPOKVTTEL LIKPO OQEAOG e TV epappoyn g almtodyov Mmoveng, e
VYNAO O1KOVOUIKO Kot TEPPAAAOVTIKO KOGTOC. Opmg He TNV EQAPLOYT OUENIGTOPAS
pe yoyavoég, mapatnpeitor onUovTiKky adENGN TG VAKTNOTG TOV ATOVTIKOD GTOl-
xelov 1 omoio peyloTOTOIEITON OTNV TTEPITTMOT TG YAMPNG MTavong e TNV EVGOUA-
TOOT TOL UmleMoV. XNV TEPITTOON QVTH, TO TOGOGTO AVAKTNONG TOV al®Tov avEd-
vetat kotd 35% yia va e8dcel 10 23% oto ghappuTEPO £00.p0g TV Tpikdimy. Xnpo-
VIIKOTEPT] OPWG givorl 1 PEATIOON TOL TOGOGTOV OVAKTINGONG TOL CMUEIWONKE GTO Op-
YIADOEG £dapoc ¢ Adproog kot ovénonke katd 81% yuo va eBdoel To 29%, avtika-
TomTPilovTag TNV KOADTEPT MEEAELN TG EQPAPUOYNG TG AITAVONG OV UITOPEL VoL O-
TOPEPEL aKOpO peyadlvTepn anddoon oe kapmo. Eivar mpopavég 0t  avénon tov mo-
00GTOV OVAKTNONG TOV €apurolopevoy aldTov oNUOTOd0TEL oNUOVTIKY PeATimon
NG OOUNG KO TOV QLUGIKOYN KOV WO10THT®V TOV £0GPOVE TOL dEXETOL YA®PN Almav-

o1 UE EVOOUATMOOT TOL UIILEAOD TPV TN EXOUEVT] KOAMEPYELX apaOsiTov.

3.5.3. Lyéon AMmavong — anddoong

HliavOoc

Y10 Zynqua 3.5.5(0-B) amewoviletar n oxéon peta&d tov gpoppolopevov alm-
TOV UE TN AMmoven kot TV amddoon 6€ oropo NAIAVOOL Yo TIG O1POPETIKES LETOYEL-
pioelg youyavloug oto £dapog g Adpioag to 2008 ko 2009. daivetor n cagng vme-
poYN TG EVEOUATOONG TOL UTILEMOV GE GYECN LE TN UETOYEIPION TOV KAPTOV Kot
0V paptupa. Ot amodOcElg 68 OTOPO, GE GLGTNLOTA AUEWYICTOPAS otV AVOaAov-
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ola &dei&av dumhoolacpd Topaywyng e tééng tov 5,5 t/ha oe oyéon pe povokaa-
Mépyero, (Rodriguez-Lizana et al., 2010). Ocov agopd oto eninedo N kot oTig TpELg
LETOYEPIOELS, OEV VITAPYEL LEYAAT O1OPOPOTOINCT T®V aroddceEwV petald twv 10 kot
15 povédwv N, yeyovog mov onpaivetl 6t kot pe yopnAotepeg €1opoég N, 1 amddoon
0€ NMOCTOPO EIVOL IKOVOTOTIKT, 0) OC TEPIPAAAOVTIKY TPOGEYYIoT — PEATiOON T™NG
aVTOPPHOUGNG TOV OIKOGLGTHLATOG, Kal ) WG OIKOVOUIKT GAToyn — EAAPPLVCT TOV
KOOTOVG Tapaymyod. Xta avtiotoya dtaypaupate oto Tpikaia (Zyfuo 3.5.5 [y-3]),
T0. AmOTEAECHATO OElYVOVV EMIONG TNV VIEPOYN TNG EVOOUATMOONG TOL UMIEAIOD GE
oxéon Ue Tov Kopmd Kot T0 HAPTLPa, EMPEPALOVOVTAG TNV TPONYOVUEVN TAPOTHPNON
01t 01 15 povédec N dev €060V GTATIGTIKOS GNUOVTIKT dopopd otV amdO0GN TOV
NAlavBov otig petayepioetg tov yuyxavhoug Evavtt Tov 10 povadwv N, kot yio to 000
étn. Xe mopopolo cvpnépacua kotéAn&ov ot Lopez-Bellido & Lopez-Bellido (2001)
petd omd et mepapotiopd katadeikvoovrag ta 100 kg/ha wg kotodinAidtepo kot

owovouikd Brwoiudtepo eninedo Nyov AMravong.

Yyqpa 3.5.5. Andédoon nhiavlov og (Enpd) omdpo yia 4 eminedo Nyov Aimovong kot
TpELg petayepioslg youyavoovg ot Adpica to 2008 (a) ko 2009 (B) kot to Tpikaia
10 2008 (y) xo 2009 (). [M.O. £ Tomkd c@aipo, A: Kapmndc ®: EVOOUITOON M:
uaptopog).
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Apafocitog

10 Zynua 3.5.6(a-P) amewoviletor n oxéon Tov TOPEXOUEVOL alMTOV KOl TOV
petayepicemv Tov Yoyavlovg e v anddoon ce omdpo apafocitov ta £t 2008 Kot
2009. ®aivetor Kot €50 1 CAPNG LLEPOYN TNS EVOOUATMOONG TOV UmIleAMOV o€ Gyéon
HE TN petoyeipion Tov kapmov kot Tov pdptopa. Ocov agpopd ota enimeda aldTov Kot
OTIG TPELG LETOYEPIOELS, OEV VTTAPYEL LEYAAN SLOLPOPOTOINGT TOV ATOSOCEMV UETOED
tov 16 kot 24 povédwv N, yeyovog mov onuaivel 6t kot e yopunAotepes 16poéc N, n
amod00T 6€ GMOPO APUPOCitov Elval IKOVOTOMTIKY|, OG TPOGEYYION TPATOV TEPPOA-
Aovtikn] — Beitioon g avtoppHOUIONS TOV OTKOGVGTILATOG KOl OEVTEPOV OTKOVOLLL-

K1 Hel®OTN KOGTOLG TAPOYWYNG.

a) ondpoc apapoaoitou-Enimeda N B) omdpog apaPacitou-Enimeda N
MAPIZA 2008 16 AAPIZA 2009
— 14 -
E 14 E o | Q é
sl & > ®
10 © é = % 10 2 - = =
o g é é il a 8 r- * *
g = o = *»
o 6% 3 ! E 6T
4 T 4
2 27
0 0]
0 109 200 300 0 IQO 200 300
Ertimeda N (kg/ha) Ertireda N (kg/ha)

8) onopoc apafoaoitou-Enineda N
TPIKANA 2009

14
12 é é
10 T 1
= 8 z
g ] s ¥
S 6 ¢
-0
=
5
2
0

300

Etinesa N (kg/ha)

Yympo 3.5.6. Anddoon apaPooitov oe (Enpd) omdpo ya 4 eninedo Nyov Almavong
Kot Tpelg petayepioelg yoyavovc ot Adpioca to 2008 (a) kot 2009 (B) ko ta Tpi-
Koo o 2008 (y) xat 2009 (8). [M.O. * Tumikd cedaiua, A : KAPTOS @ EVEOUATMOON
m: uaptopag).
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Y10 Zynuo 3.5.6(y-0) @aivetol EXionNg N LIEPOYN TN EVOOUATOONG TOV Um(EAIOD o€
oxéomn He ToV Kapmd Kot To paptupa oty meployn tov Tpikdimv. e mopoUolo ov-
unépacpa katéAnav ot Lopez-Bellido & Lopez-Bellido (2001) uetd amd tpietn met-
poapoatiopd apswytonopdg katadsikvoovrag ta 100 kg N/ha g kataiiniotepo kot

ooVOLKd Brociudtepo eninedo Mmavong.

3.5.4 Acgiktng cvykopdng aldrtov (NHI)

Sopeova pe to anoteAéopata tov Ilivaxka 3.5.2, o NHI tov nAiavbov koudv-
Onke petald 46.5 ko 89%. Meyalvtepeg TEC TapatnpiOnKay ot peTayeipton g
evoopdtoong tov pmlehov (58-89%), evd pikpoOTEPES OTA TEUAYIL TOV HAPTLPA.
(46,5 — 68,6%). To 3° é1og Tov mewpdpatog (2009) mapovsioce vyMAdTEPEC TIHEG AT
10 devtepo (2008) kar otic dVvo meployég pnerétng. Ooov agopd oto emineda N, ot 10
povadeg dtvouv avaroyeg Tyég tov NHI kot yia Tic tpeig petayelpioelg kot otig 600
nepLoyEG. Avaioyeg Tipég tov deiktn (52,8 — 73%) éxovv avagephei kat amd dAlovg
gpevvntég (Lopez-Bellido & Lopez-Bellido, 2001; Lopez-Bellido et al., 2003).

O tég 80,7, 81.8, 89,0 paiverar va givot avENUEVES GUYKPITIKG LE TIG TIUEG
o1 debvn PipAoypagia, evoeyopévmg, Adym TG mocotnTag TG Propdlag tov pumle-
MOV OV EVoOUATOVETOL 6TV avBopopia. Zopemva L ta aroteAéoparto tov [ivaka
3.5.2, o NHI tov apafositov xopdvonke peta&o 47,5 ko 117,4%.

MeyaAbtepeg TIHEG mapatnpnOnKav oty petayeipion e Kapmov Tov umile-
Mo¥ (93-117,4%) ot Adpioa eved pKpOTEPES oTa TEUd) L TOL pdptvpo. (47,45 —
70%) ota Tpikoda. To 3° £T0¢ TOL TEIPAPOTOC TAPOVGINGE VYNAOTEPES TIUEC OO TO
devtepo (2008) kau otig dvo meployéc. Ocov apopd oto emineda N, o1 10 povadeg kot

Y0l TIG TPELS LETAYEPIOELS Kol OTIG dV0 TTEPLOYES, divouv avdroyeg Tinég Tov NHI.
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Mivaxag 3.5.2. Agiktng ovykopdng aldtov (Nitrogen harvest index, %) yw tov nAi-
avBo (A) xai tov apapoctto (B) yia tpeig petayepioelc umleiod oTic 600 TEPLOYES
KOl £T1) TEWPAUATIGLOV.

A. HAIANO®OX
AAPIZA 2008 TPIKAAA 2008
Enineda

N 0 5 10 15 0 5 10 15
E 65,0 63,1 58,3 67,1 50,2 67,1 65,4 68,8
K 62,1 67,4 60,2 48,9 53,4 59,2 46,5 63,3
M 68,6 60,5 61,5 55,9 46,5 50,4 46,5 60,0

2009 2009
E 65,3 76,4 80,7 74,8 74,3 89,0 81,8 62,9
K 60,2 72,6 65,4 63,5 62,7 63,4 66,4 52,9
M 57,1 55,6 54,9 54,4 68,2 64,6 65,9 53,9

B. APABOXITOX

AAPIZA 2008 TPIKAAA 2008
0 8 16 24 0 8 16 24
E 94,3 97,8 105,0 91,2 63,2 71,0 66,1 59,4
K 115,0 115,3 1149 101,5 49,2 55,1 63,5 65,1
M 103,0 104,0 102,8 101,4 47,5 57,0 63,2 57,9

2009 2009
E 109,0 106,9 106,6 104,8 58,2 73,6 88,8 91,0
K 117,0 117,4 109,9 93,0 68,3 71,1 99,0 86,0
M 102,0 103,4 88,2 93,3 62,6 70,0 73,7 68,2

3.5.5 Tpr-tetaptTnuopra SLoypappato oyEons amrdd06NS-TPocpoPNnoNs-AMmTaveng

Onwc avoeépnke (Kep. 1.4.3) ot oyéoeic anddoong — anoppoPnons, amnddo-

ong-AMmavong, Kot amoppoenong - Mmoveng HTopovdV Vo, AmEKOVIGTOVY GE L0l YPOLPL-

K1 TOPAGTOCT TPUOV OL0YPUUUATOV, OTOS TO TPL-TETAPTNUOPLO SEYPOLLLL TOV XyN-

patog 3.5.7. To mapddetypa avtd apopd oty KOAMEPYELR TOL NAlavOoV 6TO £d0(pOg

tov Tpikdiwv ta £t 2008 kot 2009.

210 dbypappoa I anewoviCeton n aypovouixy avtiopoon, dnhadn n anddoon ce

(Enpo) kapmo o oyéon e to epapurolopevo dlmto. Edd @aivetor kabapd 1 enidpacn

TOV HETAXEPICEMV PE YOXaVOEC oTNV TEMKT aTOO0GT|, TOV GTNV TEPITTMOT TG YA®-

pN¢ Aimavong (evooudtwon pmilelon) pmopei va enttevydel onuoviiky avénon tov

amodocemV Yopic epapuoyn aldTov MG KOl VTEPIIMAACIOGUOS TV OTOdOGEMV LE

id1eg epappoyég almrtov.
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To ddypappa I ekppdlel ™ oxéon HeETaEL amddooNnS Kol amoppdenong alm-
OV, ONAAON TIS PualoloyikéS Aeitovpyies Tov pvTod. H apykn kAion g KopumOANG
TG TS oyéong etvan evbeia kol maprotd to deiktn NUE, to avtictpopo tov omoiov
TAPOLGLALEL TO EKATOCTIONO0 TOGOGTO TNG GLYKEVIPMOOTNG AlMTOV GTOVS 1GTOVG TMV
QLTOV. XT0 TOPAdEYHd Hog eaivetol kabopd O6tL 1 apykn KAIoN TG KOUTOANG eivon
nepi 10 20 kg/kg evod drapaivetat to duvapkd mtopaywyng Enpod orndpov mepi tovg 4
t/ha otV mepintwon g apenyionopds £oc 5 t/ha oty nepintwon g yAwpng Aimav-
onG.

To ddypappa IIT ekppdlel ™ oxéon HeTaEy amoppdenong aldTov Kot Tov &-
eappolopevouv ototyeiov 6to Almacua, ONAadY| Tig edapikés mopoustpovs. H mpoxd-

TTOVCO YPOUUKT AVAAVOT TOAVOPOUNONG YOPAKTNPILEL TNV TOAPATAVE® GYES.

Amoppognpuévo N (kg/ha)

Yympo 3.5.7. Tpr-tetoptnuoplo Sdypappa e anddoons oe ondpo Tov nAiovOov
(t/ha) oe oyéon pe v gpappolopevn N-ovyo AMmaven, Tn GUVOAIKT TPOoPOPN O O~
{OTOL KO Yo TIG TPELS METOXEPIGELS TOL YuyxavOovg, ota Tpikada kot yio o €tn
2008 (o,0,A) kot 2009 (m,e, A).
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Ot Tyég Paoikng amoppdenong (base uptake) sivar ot topég tov evbeidv pe tov a&o-
Vol X Kot VTodnAdvouy Ty gyyevn yoviudtnta tov £6aeovg (Kee. 1.4.3) mov oto pap-
topa (oAimavto povokaAiépysto niiovBov ota Tpikoia) eivar 88 kg/ha, kot mov Pel-
TUDVETAL OTUOVTIKG HE TNV g@apuoyn ¢ apewytonopdg (133 kg/ha) kot g yAwopng
AMravong (175 kg/ha, Zy. 3.5.7). Ta mocootd avaktnong ald@tov amnekoviloviol [E
11 KAoES TV Kapmvldv (gvbewdv) tov daypaupatog I pe v kotakdpveo, Kot
onw¢ avoypaeestor oto Zynua eivar 0,37, 0,64 kot 0,68 avtictorya oto paptopa (po-
vokoaAMEPYELR), otV apsyionopd (Le ovuykopdn umilelon) Kot tn yhopr Aimavon
(evooudtwon pmlerion).

Ta droypdppato Tov TVTOL AVTOV Elval TOAD YP|CLLO Y10 TPOPAVEIG ETOTTIKOVG
AOYOLG, eV €EAAAOL OO SVO TETAPTNUOPLL UTOPEL VO TPOKVWYEL OVTOUATMG TO TPITO.
A1 givan Wwitepa onpovtikd petalld ALV Kol 6NV TEPITTOON KATAGKELNG LO-
viélov Yo opBoroyloTikny epapproyn al®Tovyov AITOVeNG Yo OEWPOPIKY TAPUYWYY

LE HEWMUEVO KOGTOG KOl EAAYIGTOTTOINOT TOV TEPPUAALOVTIKMY EKPODOV.
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3.6 Emiopaon g dwyeipions Tov Yyuyavlovg 6TIC QUOIKO-YNUIKES 1O0TNTES
TOV £6G.QOVG

3.6.1 Aopn T0V £3GPOVG

H doun tov £84¢povg kot 1 KOKKOUETPIKY GVGTAGT TOL OmOTEAOVV TIG CTLLOVTL-
KOTEPEG TOPAUETPOVG Yot TOV KOOOPIGUO TNG CLUTEPIPOPAS Tov. Avtifeta pe v
KOKKOUETPIKN 6VOTOOT oL gival otabepn, n €0agikn dour| avtikatontpilel ) oto-
BepOTNTO TOV CLOCCOUATOUATOV KOl UTOPEL VO LETAPAAAETOL EVTOVOL LE TIC KALOTL-
Ké¢ ouvOnkeg (Abiven et al., 2009) kot ™ dwyeipion Tov €8apovg kat poli pe ovtv
vo petafdAietar To 60QIKO TOPADIES, 1 POVOUEV E101KT TUKVOTNTA, 1 OMONTIKOTN-
To, Ko TEAMKE 1 OtafecipodtnTa vepol kat 1 avantuén tov eutav. H doun tov €dd-
@ovg e€aptdTor Kupimg amd TNV TEPIEKTIKOTNTO GE OPYAVIKY] 0LGIM, APYIL0 Kot TOTTO
™mg apyilov, avopyaveg evoelg (cuykolntikd) kot vepd. Kdpieg mapeppaoeig mov
oLvteEAODV 6T dtatrpnomn 1 Pertioon g edaPKNg SOUNG cuvicTavtol 6TV TPocHn-
KN 0pYyovikng ovoiag (kompid, eUTIKG vroAsippota, yA®PR AMmaven), Kol 6TV -
pewiemopd kvpimg pe yoyoavon (Tisdall & Oades, 1982; Chenu et al., 2000). Be-
Baimg, 70 €100g TG YA®PNG MToveng, N TocOHTNTA , 1] TOWOTNTO Kol 0 pLOUOS EQapLLO-
NS moilovy onuUavTiKO pOrO. Xt TOXEMS AMOGLVTIOEUEVE OPYAVIKA VAIKE aviiKovuv
AT oL gREAVICOVY VYNAY TTEPLEKTIKOTNTA G YAVKOLN £vavTl TV GAA®V GToLEi®V
(Guckert et al., 1975; Skinner et al., 1979). Meta&d £60p®V pe SOPOPETIKN TEPIEKTL-
kot og C, n emidpaon ¢ peTayeiptong pe yAwpn Almavon givol peyoaAdtepn ota
€6a0n pe pukpn neptektikodmro (Fortun et al., 1996) oyt Opwc o OAEC TIC TEPITTMOGELS
(Kiem & Kandeler, 1997). Anoteléopata EPELVOV AVOPEPOLY OTL 1| EMOPAOT TNG
YAopng AMmavong givarl mo anoteleopatikny oto wodn (Browning & Milan, 1944)
Kot ota. oppmon e6aoen (Kiem & Kandeler, 1997). H enidpaon tng yAompng Almavong
oV &daekn ooun dwupkel Alyec efdopdoeg Kot KOTOTLY EMOVEPYETAL GTNV APYIKY|
™m¢ katdotaot. O Monnier (1965) cvoyetilel avti TV TEPLOSIKN EVaALay TG €d0l-
QKNG doung e ™ pkpoPrakn dpactnprotra. O pikpoPiaxoc mindvuoudg mov ava-
TTHoGETAL LETA TNV eMmPOSOeTn opyavikn ovoia Kabopilel Kot To oynUATIGUO KOOMG

Kot ™ otabepomoinon v adpovav vakdv (Diaz, 1994) kol eaiverol va vrdapyet
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OVLGYETION AVAUESO OTIG PLGIKES 1310t TEG Ko T Proynpeio tov eddpovg (Capriel et

al., 1990).
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Yympo 3.6.1. Agiktng actabelog edapikng doung (B- a&ovag y) oTig TPEIG HETOYEI-
oeig (E, K, M) tov yoyovBoic (umlélt) oto appmdss d0pog tov Tpikdiwv (emdvo)
Kot To Papd apyhddeg £dapog g Adpioog (kdtm). [M.O. ywa 5 derypatoinyieg v
nepiodo 2007 — 2009. Xt Kopve1 T®V GTNAGV omelkoviovTol Ol TUTTIKES AMOKAIGELG
avd petayeipion. Metayepioes: E=ylopn AMmovon pe evoopdtoon pmleiov,
K=apenyiomopd pe cvykouidn kapmod yoyaviovg, M= udptopog, xopic yoyovoig].
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>10 Zynpa 3.6.1 mapovotd{oviol GUVORTIKG T ATOTEAEGUATO MG TPOG TNV EMI-
dpaoT NG OUEWYIOTOPAS e YoyovBEg (o) Kot TG YAwpg AMmavong He EVoOUATOo
yoyovBoig (umlél) (B) mpv v eykatdotacn eapvdv KOAMEPYEIDOV 0T oTabepd-
NTO TG £DAPIKNG dOUNG Onmg avtikatontpiletan amd to dgiktn aotdbeag £ (Valmis
et al., 2005; Dimoyannis et al., 1998, Dimoyannis, 2009). Eival pavepo 611 6t0 op-
Hddeg £dapog twv Tpukdriwv, TG0 N YAwpd Artavon 660 Kot 1 GUEWIGTOPA LE UL~
CEM emédpacov onuoavtikd otnyv Pertioon e £d0@IKNG doUNG 0w TPOKVTTEL OId
mv peioon tov deiktn aotdbeiag f (P<0.05) oe oyéon pe tov pdptopa. o cuyke-
KpWéva, Kol OTmg Tapovotdletar oto Zynua 3.6.2, n edaeikn doun PeAtidveTon KL-
plog T1g Beprvéc Teprodovg, evad avtiBeta TV VYPN TEPI0O0 OEV TPOKVTTOVY GMUAVTL-
KEG OLPOPEG 0TO OeikTn aotdbetoc. Me ta amoTEAEGHATA TNG EMOYIKNG SLOKDLLOVOTG
™G TOPOVCAG £PELVAG EPYOVTIOL GE GUUPM®VIO KOl TO OTOTEAEGHLOTO TOV EPEVVITMOV
Lehrsch & Jolley, Xue-Ming kot Chan et al. (1992, 1998, 1994). H peimon g Tiung
Tov deiktn B NTav mePimov M 1010 Kot 6TIG dVO PETAYEPICELS TOV YuyovOoUg, TG O-
OTE VO UMV TPOKVTTEL S1aPopd peTald Tmv 600 avtdv petoyelpioemv (Zy. 3.6.1 kot
3.6.2).

Yympo 3.6.2. Metapoln tov deiktn aotdbeiog edapikng doung (B- d&ovag y) otig
TpELS petayepioelg tov yoyovovc (umléit) oto apuuddeg £0apoc v TpikdAwmy.
[Ztovgc M.O tov derypatoinyiov (Iodviog — Noéupploc) oe kabe ypapun aneikovifo-
VIOl ot TUTIKEG amokAioelg avd petayeipion. Metayepioeic: E=yAopn Mravon pe ev-
copdtoon umiglod, K=oapeswiomopd pe ovykopd] Kopmov  yuyovOoig,
M=pdptopog, xopic yoyovoic].

Avtibeta, oo PBoapl apylddeg £dapog ¢ Adpicas (apythog = 60%), o deiktng

aotdbsiog f Aapupavel apkeTd UIKPOTEPEG TYLES CLYKPITIKA LE TO OUUMOES £0(POG
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tov TpikdAwv, avtikatontpilovtag v ToAD Mo ctabepn dourn tov £649ovs avTov.
Ouwmg 1o amotedéopato, 0ev Tapovclalovy onuavtikny Bektioon g (0N vIap oLGOG
EVTOVNG) OOUNG LE TNV QUELYICTIOPA Kot TN YAMPA AMTaver), OTmg GaiveTol 6To Xy
3.6.1 (katw). Avtifeta pahoto dopaiveTol Kamola téon avénong tov cuviedeot f
GTNV MEPITTOOT NG EVOOUATMOONG GE GYECT UE TO UAPTLPO KOl T LETAYEIPION TOL
kaprov (K), n omoio dev tav avapevopevn kot ciyovpa dev umopei va epunvevdei

TOVAQYLOTOV YWPIC TPOGOHETO TEWPOUATIKA OEOOUEVOL.

3.6.2 Xnukég 1010TNTES TOV £0G.QPOVS

Tao amoteAéGHOTO TOV YNUKOV £60PIKAOV WOI0TATOV  ATOOEIKVOOVY TN HeTao-
A TOV TILOV TOVG HETA TNV TPLETN AUEWIoTOPd, LE TI dVo petayelpioetlg tov pmile-

MOV KOl TO LAPTLPA, GE GYECT LE TIC OPYIKES CUVONKES TOV TEPOUATIKOD 0ypoV.

Opyavikn oveio

Ta amoteAéopata TG TEPIEKTIKOTNTOG GE OPYOVIKT| OLGIN Kol GTOVG SO THITOVG
€00V POVEPMDVOLV GO VIEPOYN OTIG petayepioelg tov pmiledon (P<0.05). Ot
Tég ot Adpioa kopavOnkov ard 1,55 % (Béboc 0-20cm) — 2,19% (Babog 20-40
cm), yo. tov nAiavBo ko 1,35 % (Béboc 0-20cm) — 1,93(%) (Babog 20-40cm), yio Tov
apafootto. I'a to appmdes £dapog Tov Tpwkdiwy, ot THEG KopavOnkay o¢ €ENc:
0,87-1,57(%) Pabog 0-20 cm kou 0,79-1,39(%) Pabog 20-40 cm yio nhiavbo kot apa-
Bootto. Xto tepdylo KOAAMEPYELNS TOV apafociTov, T0 TOGOGTO aVENCNS TG OPYOVL-
KNG ovoiag elval peyadbtepo o cOyKplomn e Ta TEUA) IO KOAMEPYELQS TOV NATavOOU.

H avEnon g opyavikng ovciog 6to £0a¢pog HEGH TNG EVOMUAT®ONG Tov Umile-
Mo¥ @atvetal 0t PeAtiooe T doun Tov £64POVS, KabloTOVTAS TO Papd opyIAM®OES
£€00pog ™G AdQPloag TEPLGGOTEPO TOPMOES KOl PEWDVOVTOG TO HEYEBog TV TOpwV
OTO OUUMDOES £30p0g TV TPIKAA®V, He TEMKN GLVETELN VO, AVEAVETOL 1] LOATOTEPOL-
TOTNTO 1 1 IKAVOTNTO GLYKPATNONG VEPOL, avticTtorya. PaiveTorl OTL 1| OpYAVIKT] OLGI
pe v Paduiaio awocvvhesn g cuVETEAEGE GTN PeYAADTEPT amoppOPNoT TG Oep-
pnoTTaG AOY® TOV GKOVPOL YPAOUATOG TOL TPOGEOMOE O YOVUOG OTO EMUPOVELNKA
€0apN Kot otnv anelevBépwon Opentik®dv otoryeiowv. Anotélece emiong mnyr| evép-
YEWS Yoo TN piKpoProkn yAmpida av&dvovovtag n HiKpoPioaky dpactnplotnTe o€
avtd ta €6aen (Tian et al., 2010). Ztnv TpakTiKn TG EVEOUATOONG TG YA®PNS Ai-
navong 1 oxéon petalhd opyavikng ovciog Kot feAtioong g £00pIkng otabepdTnTOg
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eaivetral va gtvor ToAd onpoavtikn kabng ennpedleTot Kot amd TV TocdTTe 0ALY Kot
amd T Vo ¢ opyavikng ovaiag (Dinel et al., 1992).

To m0c0GTO TOL OPYAVIKOV AVOpAKA TPV TNV EYKATACTAON TOV TELPAUUTIKAOV
aypov Nrav katd péco 6po 0.92% yuo t Adproa kar 0.42% vyia to Tpikora, 6t0 60-
VOAO TOL £00.PIKOV GTPOUATOG TOL EEETACTNKE Kot Yo To 000 Padn. Onwg eaivetot
otov Ilivaxa 3.6.1 o1 mToGOGTIONES TIHES TOV KAAMEPYELDV KAALYNG He YyoyovOn -
eavifovv Taom veEPOYNS 1 omoia 6TV TEPinT®Oon Tov NAMavOov 6to £dapog Tv Tpt-
KGAwv givor otatiotikd onpovtikn (P<0.05). Ta amoteléopoto avtd cupEmvoly o-
noAvTa pe TN 01ebvn ko eEAAvikn BipAoypaeia Yoo TV avénon tov opyavikoh Gv-
Opaka petd amd v keAlépyeia tov yoyaviav (Schulz et al., 1999; Karlen et al.,
1994; Havlin, 1990; X1dnpdg, 1993) ue v npocOHfKn ELTIKOV VIOAEUUATOV GTO &-
d0POg, 0 MPUKTIKEG AUEWIOTOPAG Kot YAwpng Altavone. To mocootd amochvieong
0V plIKoh GLGTHWATOG GTN HETAYEIPIOT THG CLYKOMONG TOL UmeEA0D aiveTal va
dlapopomolel Tov opyavikod avBpaka Tov £04povg oe oxéon pe to pdptopa. Ot epap-
poloueveg e16poég almTovyov Almavong xopic Tov Tapdayovia Youxavhic dev emnpéa-
oav ™ petafoin tov opyavikol dvBpaka. Ta amoteAéopota Epeuvag LeTd amd Te-
Tpaet apenytonopd tov Campbell et al. (1999) divouv dueon cvoyétion g oGO -
TOG TOV PLTIKAOV VTOAEIUUATOV TOV EVGOUATOVOVTOL KOl TNG TEPLEKTIKOTNTOG apyi-
Aov 610 £00apog, ue Tov opyavikod avBpaka. Ot Voroney et al. (1989) avagpépovv 6Tt
TO HUEYOAVTEPO TOG00TO TOL C oL amehevBepdveTal, SOUPEVYEL GTNV ATUOGPOIPA MG
CO; kot povov 20-30% tov C TV QUTIKGOV VTOAEYUATOV GUVEIGPEPEL GTNV AENON
NG OPYOAVIKNG TOV LOPONG 6T0 £30¢poc. Evdeiktikd avapépetal 6ti 1 6écpevon opya-
vikov C mov wpoépyetan and vroreippata pmlehod sival e taéng tov 212-318 kg

C/ha.
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IMivaxoeg 3.6.1. Anotedéopota M.O tov mapapétpov tov opy. C (%), g opy. ovoiag
(0.Y., %), tov KAdopatoc C/N, tov ohkov N (%), Tov K (mg/kg) a1 tov P (mg/kg)
TOV TEMKOV cLVONKOV (LETE TO TEPOC TOV TEWPAUATOV) OTIC SVO TEPLOYEG LEAETNG.

Tpikora -
Adapwoa - Apa- Apafoorrog -
Boorrog - 2009 2009
0-20cm 20-40Ccm 0-20cm 20-40cm
M.O. M.O. M.O. M.O.
K 0.906 0.797 K 0.761 0.667
Copy E 0.983 0.865 E 0.876 0.843
M 0.646 0.568 M 0.584 0.515
LSD (s0) 0.0748 0.0658 LSD (50 0.092 0.072
cv(%) 10.2 1038 V(%) 14.9 12.4
M.O. M.O. M.O. M.O.
K 2.01 1.77 K 1.53 1.36
0.Y.(%) E 2.19 1.93 E 1.57 1.39
M 1.45 1.28 M 1.35 1.22
LSD (506 0.222 0.195 LSD (s 0.139 0.124
cv(%) 13.6 16,0 cv(%) 10.8 12.8
M.O. M.O M.O M.O
K 11.59 10.2 K 9.46 8.42
C/N E 12.04 10.59 E 10.02 8.44
M 9.57 104 M 10.36 8.52
LSD (506 0.849 0.748 LSD (506 ns ns
cv(%) 8.9 12.0 V(%) 125 111
M.O. M.O. M.O. M.O.
K 0.1 0.09 K 0.09 0.085
OA\.
N(%) E 0.1 0.09 E 0.093 0.085
M 0.08 0.08 M 0.077 0.073
LSD v 0.006 0.007 LSD (506 0.004 0.003
cv(%) 7.3 9.0 cv(%) 4.6 6.0
M.O. M.O. M.O. M.O.
K 299.0 263.1 K 210.1 188.1
K(mg/kg) E 284.3 250.2 E 220,8 184.6
M 256.4 225.6 M 181.3 105.9
LSD (%) ns ns LSD (s%) ns ns
cv(%) 19.4 25.0 cv(%) 204 25.0
M.O. M.O. M.O. M.O.
K 18.33 16.13 K 25.67 22.84
P(mg/kg) E 16.17 14.23 E 24.17 2151
M 15.42 13.57 M 23.67 21.06
LSD (506 Ns ns LSD (50 ns ns
cv(%) 26.0 26.0 V(%) 176 17.0
130

Institutional Repository - Library & Information Centre - University of Thessaly
27/05/2024 06:23:01 EEST - 3.145.68.75



Adprea - Tpikodro-
HhiavOog - HliavBog -
2009 2009
0-20cm 20-40Ccm 0-20cm 20-40Ccm
M.O. M.O. M.O. M.O.
K 0.708 0.616 K 0.73 0.64
Copr E 0.877 0.763 E 0.87 0.79
M 0.605 0.526 M 1.13 0.99
LSD (5%) 0.13 0.1139 LSD (5%) ns ns
cv(%) 20.7 20.0 cv(%) 117.9 116.0
M.O. M.O. M.O. M.O.
K 1.50 131 K 1.35 1.19
0.Y.(%) E 1.55 1.35 E 1.38 1.21
M 1.30 1.13 M 1.27 1.18
LSD (s%) 0.1155 0.1 LSD (50 0.062 0.054
cv(%) 9.2 9.0 cv(%) 5.4 5.0
M.O. M.O. M.O. M.O.
K 10.17 8.85 K 8.92 7.85
CIN E 9.21 8.01 E 8.86 7.86
M 9.74 8.47 M 9.91 8.37
LSD (5%) ns ns LSD (5%) 0.488 ns
cv(%) 10.7 10.0 cv(%) 6.1 7.2
M.O. M.O. M.O. M.O.
K 0.08 0.07 K 0.09 0.079
OL. N(%) E 0.1 0.08 E 0.09 0.084
M 0.08 0.07 M 0.07 0.07
LSD (s%) 0.0043 0.0037 LSD (s%) 0.0033 0.0035
cv(%) 5.6 6.0 cv(%) 5.5 7.3
M.O. M.O. M.O. M.O.
K 261.7 227.6 K 201.1 197
K(mg/kg) E 306.9 267 E 205.7 190
M 242.5 211 M 131.7 119.9
LSD (5%) 42.3 36.8 LSD (5%) ns ns
cv(%) 18.1 20.0 cv(%) 14.1 16.0
M.O. M.O. M.O. M.O.
K 175 15.22 K 25.08 22.07
P(mg/kg) E 18.67 15.52 E 21.67 19.0
M 14.44 15.23 M 21.08 18.55
LSD (506 ns ns LSD (50 3.178 2.797
cv(%) 30.7 30.7 cv(%) 16.2 20.8
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Ok alwro kat o A6yos CIN

H enidpaon tov kaAMepyeidv KAALYNG Kol GTOVG dVO TUTOVG £60POV Eivat on-
povtikn (P<0.05) av&avovtag to oAkd N oty mepintmon g yhmpng Aimovong pmt-
Celo? katd 20-22% (Bébog 0-20 cm) ko katd 11% (Babog 20-40 cm) 610 apyAdOES
£dapoc kot 17% (Babog 0-20cm) 14% (Babog 20-40cm) oto appuddeg tov TpikdAwmy.
To yeyovdg avtd VTOONADVEL TN GLVEICEOPE TNG EVOMUATMONG TOV UmlEAMOD 61N
drtnpnon kot avénon tov N 610 £60p0g Kot EPYETAL GE GLUP®VINL LE TO OTOTEAE-
opata mAnbmpag epgvvav (Karlen et al., 1994; Havlin, 1990; Ladd et al., 1986;
Crawford et al., 1997; Jensen, 1996; Biederberck et al., 1995) mov avapépovv 611 1
KOPLOL GLVEICPOPE TNG KOAAEPYELNG TOV YuyovOdv givat 1 abénon tov oAtkov N oto
aypo-otkoovotnuae. Avtifeta, oto TEpdy OTOL dev KaAlepynOnke 1o yuyavOis,
onNUEIOVETAL EAAPPA peimon Tov oAkoy £dapkod N KoTd T SLUPKELL TOV TEPOLLOL-
TICHOV Kol Yo TG 000 TEPLOYES.

H xalAiépyeia Tov yoyavBov pumopel va avénoel 10 cuVoAlkd N 6to £60¢0G,
€POGOV TO TOGOGTO TOV OEGUEVIEVOL N TTOV TOPAUEVEL GTO GVGTNHO Vot VYNAOTEPO
Ao T0 TOc0GTO TOL £00PIKOV N OV OTOUAKPVVETOL [LE TOVS KOPTOVS 1] TAL VITOAEIL-
noata (van Kessel & Hartley, 2000). Kotd tov meipapotiopd, oto TeRdylo TG EVom-
pdrtmong n ovveloc@opd oe N 10V VIEPYEIOL TUNHOTOG TOV UTILEAOD €lvail EPPAVDG
HEYAAN Ywpic OU®G va eivor apeAnTéa Kot 11 GLVEIGPOPA ToV PLLIkoH GLOTHLATOS, OTA
TEUQYLL OTT0V TO UMCEM cvuykopiotnke mg kaprog (Peoples et al., 1995b; Evans et al.,
1989; Unkovich et al., 1997; Rego & Seeling, 1996; Wani et al., 1996). Qotdco n
petafoAn omn cuvollkn de€apevn tov N 010 £30p0¢ o€ Tpietn faon eival SVGKOAO va
exTiun el kot onuUovTiKEg aAAayég yivovior govepég oe peydAn kiipoko ypovov. A-
TOLTEITOL EMOUEVOS LOKPOYPOVIOG TELPAUATIGHOG Y10 TOV TPOGOOPIGUD TNG IKAVOTN -
T0g ToV umielov va gpmlovtilel o £d0¢pog pe N.

Metd tov TplET TEPAUATIGUO QaiveTal OTL EMADE LKpT d10POPOTOiNcT GTO
Aoy0o C/N pe peiwon g TIUNG TOL 6TO appmOES £60pog TV TpikdAmy Kot yio. To L-
16 T0V 0paPfociTov 6N LETUYEIPION TG EVOOUATOONG, 6TO €600 oTpodpa Twv 0-40
cm yopig 6pmg onpovtikodmra (P>0.05). daiveton 6tL 1 KOAAEPYELD TOV UTILEAIOD
eVOEYOLEVOG UTopEl va. emmpedoet Tov Tpomo petafoing tov Adyov C/N o omoiog va

dwutnpeitar e otabepd emimedo N Kol VoL GNUELOVETOL LEIWON TOV.
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Exet amodeyBel 6T1 n av&avopevn Proroyikn dpactnpiotnta oyetileton pe v
tayeio amocHvheon QUTIK®Y VIoAsudTOV pe younin ovaioyio C/N kot 1 evompd-

Twon ELTIKNG Propdloc Aettovpyel wg de€apevn aldToL dSPOP®Y LOPPOV.

Exyviiciuos pmcpopog Kail avtoiialiuo Ko

Ao 1o amoteléopata tov [ivaxa 3.6.1 paiveton 11 emnAbe adEnon g TG
NG TOPAUETPOV LE GTOTIOTIKA CTULOVTIKY d1apopd LOVOV 6TV KAAMEPYELD TOV NAL-
avBov oto appumdeg Edapog Twv TpikdAwv. H avénon avtn uropei vo opeiretor oty
EQOPUOYN TNG POOPOPIKNG MITOVONG 1 Kol TNV EMIOPOcT Tov PmileAon, aveEapTnTa
amd 1o €100G TOV EIGPOADV KATA £vVa LEPOS, EVA Oa Tpémel va AneBel vtoyn Kat 1o ye-
yovog 0Tt 10 Babv plkd cvotnua tov NAiovBov kot 1 o yohopn £60QIKT GVOTUCN
TOV OPPADIOVS €0GPOVS EVOEYOUEVMG VO Agttovpynoav Beticd. BifAoypapikd avoeé-
peTal OTL 1 EMiOpaoN TV Yuxavlmv o@eileTon evogyOUEVO GTNV IKOVOTNTO TOVS VO
HELOVOLV TNV TPOGPOPNON TOV POGPOPOL GTO. KOAAOEWN TOL EXAPOVS KOl VO TOV
datnpovv og agouotdoipeg popeés (Rao et al., 1995; Suwanarit et al., 1986).
Inuovtikég dtapopéc (P<0.05) Bpébnkov kot oty mEPIEKTIKOTNTA TOV OVTOA-
Aa&ipov kaiiov petald tov petayelpicemv Tov youyovloug, pe peimon OUmg TG TG
tov K 610 £€dagog g Adpioag. Avtifeta amoteAéspata Tpoékvyay and To £60P0og
tov Tpwdlov to omoia £pyovtal e cuppmvia pe PPMOYpapIkéG avapopss, OTL M
KaAMEPYELD TV YuxavBmVv emmpedlet ) cvykévipmon tov K oto £dagoc, kabhg moi-
Cel onpavtikd pOLO GTNV OVOKOTOVOLUY TOL GTOLXEIOL OO TO KOTOTEPU CTPOUOTO

070 £30.P1IKO TPOQIA, Tpog ta empavelakd (USDA, 1998; Hargrove, 1986).
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3.7 Xiykpron owkovopikdv teolvyiov (Farm budget)

3.7.1 T'evika

Ao v apyn Tov 2006, ot véor kavoviopol ota mAaiota e KAIT odnynoav og
L0 GTOOLOKT TTMOON 6T0 Kabapd KEPSOC TOV YEDMPYDV TAPUOOGLUKMOV KUAALEPYELDV.
Kdamnoleg mpoontikég cupfatikdv KoAAEPYEIDOV TOV pmopolv va KoAAlepynBodv kot
Yo EVEPYELOKOVS GKOTOVS, dNAOT Y10 TN TOPAYWDYT CTEPEDV Kl VYPAOV PLOKOVGIHL®V
(MMoavBog) M e asipopikn dwaxeipion yapmiov gopodv (apapdcttog) Ba pumopovoe
Vo AmOTEAEGEL EVOALOKTIKY TPATACT] AOY® TV TPOPAETOUEVOV TEPIPUAALOVTIKDV €-
vioyvoewv, epocov BERata eEaceariletar 1 SuVATHTNTO KOVOTOMTIKNG 0mOO0GNG LE
YOUNAO KOGTOG Tapaymyns. o 1o Adyo avtd, cuykpivovtal d® To OIKOVOLK( 1GO-
{oyia (og eminedo aypoktnuartog - farm budget) diapdpwv cvoTudToOV pE TIG VIO E-
AETN KOAAEPYEIEG KO TTEPLOYES UEAETNG, TTOV OVTITPOCMOTELOVY UEYAAEC EKTAGELS OTN
VTIKY| Kot ovaTtolky) Ogocoalikr| medidda. Ta eEetalodpeva cuoTHATA KOAMEPYELOGS

sivot:

I. apdevdpevoc nhiavBog o€ TaPadOGLOKT] LOVOKOAMEPYELL

Ii. apdevdpevoc niiavBog o€ apsyiomopd pe pmilél

iii. apdevduevoc nhiovBog pe yAwpn Aimavon pe pumilé

Iv. eniomopog apaPooitog (YOUNADY EIGPODYV) GE LOVOKAAAEPYELQ

V. emiomopog apaPdcitog o apenytomopd pe pmiél

Vi. emionopog apafocttog e yAwpn Aimavon pe pumilél
Vii. apafooitog og Topadociaky] povokoriépyeta (uovo Tpikada)
viii. apapooitoc og apswyionopd pe pmlém (novo Tpikaia)

iIX. apoapootrog pe yAowpn AMravon pe pmléi (uoévo Tpikaio)
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IMivakag 3.7.1. Ioolhy1o aypoktuatog dapopwv kodlepyeidv ota Tpikoia (2012).
O yewpydg givat 0 110KTATNG TV BACIKMOY pnyovnUaTev kot eE0mAopol (Tpaktép, eEomMopdc TposToaciog,
apdevong kot Mraveorg eddpovc). (Twéc oe € / otpépua).

Apoapdoitog  HAiovBog Mmiléa
Kapmodg XAiopn Aimavon

Epyaocieg aypod

Apoon (30 cm) 8 8 8 8

KaAlepyntg 4 4 4 4

AwsrooBapva 3 3 3 3

Snopd 3 3 3 3
Y hcd

Znopog 40 20 50 20

Aypoynukd 8 8 -- --

Boowd Mmdopata (11-15-15)  25/10°* 13! - -

Eme. Mmdopato (34,5-0-0) 25/10" 12! -- --
Kolepynriég epyacieg

Ainovon 3 2 -- --
Z1laviokTovia 3 2 -- --
Apdevon 40/20 25 -- --
Yekaopol 3 3 -- --
Zuykoudn 20 15 20 --
ZHvoro damovdv 185/135 118 88 38
Amnddoon (t/otp) 1.1/0.65"  0.204' 0.160 -
Twn mapoywyod (€/t) 210 400 500 --
IIp6c0dog 231/137 118 80 --
Emdotioeig (€/otp) 85 85 -- --
Z0voro TpocOdov aypokthuatog  316/222 203 80 0
AKa0. KEPIOG ayPOKTINNOTOG 131/87 85 -8 -38

* 25/10 = yia amddoon max / min eiepodv, 0.2941 : tipn o Gueon oxéon pe T dambvn og AMmaven.

3.7.2 MeBoooloyia

H mapovoa avédivon apopd ota vd peétn 0don tov Tpikdiwv kot g Ad-
proag Kot Paciletor oto amoTeEAEGHATO TG TAPOVGOS EPELVAG. XPNGLLOTOMONKAY Ot
nporypotikég mapovoeg TéEG (2012) tmv elopodv 6TIG TEPLOYEG LEAETNG YO TNV EKTI-
UNo™M TOV OKOVOLUK®V amoddcemv. [Tapovsialovtotl ot pécot 6pot TV amodOcE®V
T®V 600 eT®v perétg (2008 kor 2009). H ocvppartikr kodliépyelo apafocitov otnv
AVATOAMKY] ®e0OaAKT TESAO0 eV PUEAETATOL G UM EVOEIKVVOUEVT] AOY® TNG EAAEL-

YNNG apdeELTIKOD VEPOU Kot TV GOPAp®V TEPIPAALOVTIKAOV ETUTTAOCEMV.
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Ytov ITivaka 3.7.1 mapovcidletotl £va Tomikd 160L0Y10 oypOKTAUATOG TOV WITO-
pet va. AneBel ¢ TapAdetypa yio TNV KaTovonot TV XPNCILOTOI00UEVOV TOPOUE-
TpOV. X210V TivoKa avtd cvuvoyilovtol Ta. 0IKOVOULKE 160L0Yla Yo, LOVOKOAMEPYELN
NAiavBov kot apafocitov (yopmiadv kot vyniav gilepodv). O mivakog mepthopPfdver
TIG GLUVOAIKEG EIGPOEG O OTTOIEG SlaKPIvovToL O€ ) epYacies aypol (TpogTolpacio Kot
omopd), B) amoartodpeva VAKE, Kot y) KaAAepyntikég epyooieg (dpdevon, Aimoavon,
KAT). "o Tovg vIrohoyiopove Aapfdvovtat VoY ot TEC TpEyovTtog £tovg (2012). H
domdvn Almavong kot 1 amddoon gival e€npnuéveg LETAPANTEG MG TPOG TO EMIMEDO
Mmovong, ¥pNOYOTOIMVTAS TIG THES TG PACIKNG TPOSPOPNONG KOl TOV KAAGLOTOG
avaktnong tov almtov (Kep. 3.5). T'a mopdadetypa, epapuoyn 5 povadwv aldtov o

KaAAEpyelo nAiavBov ot Adpioa pe apetyionopd pumlelon, divel amdooo:

Y=5*RF +Ub) *NUE/0,93=> (3.7.10)
Y=(5 *0,528+12,2)*20 /0,93=> (3.7.1P)
Y = 376 kg/otp. (3.7.1y)

6mov RF  givon to kAGoua avaktnong aldtov (Kg/kg) (tipég BA. keo. 3.5),
Ub etvon 1 Pacikn tpocpoéenon aldtov (kg/otp) (tipéc PA. kep. 3.5),
NUE &ivol o ovvteleotng amodotikdtnrag ypione almtov (kg/kg), ko

0,93 &ivat 0 GLVTEAEGTNG LETATPOTNG GE EUTOPIKO TTPOTOV.

Qaivetar kabapd 6t 0 apafocitoc yapoakmpiletal and TIC HeEYOADTEPES AmOL-
moeig (185 €/otp). Akopo Kol otV TEPITTOON YOUUNADV EIGPODY, Ol SUTAVEG TOVL
(135 €/o1p) Eemepvoiv Tig damaveg Tov nAiiavbov (118 €/ctp). Daivetan eniong 6Tl TO
axaBdaproto kéPdog Tov apafoacitov (131 €/otp) givar peyoldtepo amd avTd TOL NAL-
avBov (85 €/otp) mapd TV TPEYOLGO LKPOTEPT TIUN TOV 0PAPOGITOL GUYKPITIKA UE
tov nMocmopo (210 kon 400 €/t avtiotorya to 2012). Adym Errewyng apdevTIKOD
vepov ot Ogocaria, 1 KOAAEPYELD YOUNADV EIGPOMY OTOTEAEL LOVOOPOLO KOA-
Mépyerog apafocitov TOVAAYLIGTOV GTNV OVOTOAIKT] TEdddn TG Adpioag. AkOua Kot
oTNV TEPITTMOT AT, TO aKAOAPIETO KEPOOG YEWPYOL Eival GLYKPICIUO LE TO KEPOOG
and v povokaAlépyeia nAiavBov. Tlpénel va onuelmbel emiong 6t oTO TOPATAVED
ovvumoAoyiletor 1 Tapovca endoton («toek») Twv 85 €/otp N omoin mpdKELTOL VL
katapynOei oto dueco péAlov (2013) kot vo avtikotootobel oand o (tlo6moon?)
«mepIPaALoVTIKY gvioyuon» vd Tov Opo OTL N KaAAEpyew Ba elvor meptBaiiovtikd

agpopikn (amotvmopa dvbpaka, kAt). Eqv dgv Anebei vadyn n emddton avtn, yi-
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vetal €0KoA KoTovonto 0Tt ta 1oolvyta nAiavBov kot apafocitov youniov e16podv
elval mepimov Pndevikd, kot emopuEveg Ba NTav KOTAGTPOPIKT 1 OPICTIKY| KATAPYNON
™G mopovcog emddTnone. Xtov . 3.7.1 moapovcialovtol eniong Ta dedouéva Yo
v KoAMépyea pmlehov. ITo cvykexpipéva Aopfdvetor vwoyn amddoon Kopmov
160 kg/otp mpog 0,5 €/kg dnraor Tpdcodog 80 €/ctp. Aedopévav Tov avénuévoy da-
TOVOV NG KOAAEPYEWNG, Kal Kupimg v mpoundeia ondpov (50 €/otp), mpokvmtet
unoevikd axkafdpioto kEPSoG. To 1010 amotédespa Bo TPOEKLITE KOl GTNV TEPITTOON
Oeplolov Kot TOANONG THG XOPTOVOUNC.

2y mepintoon g YAopng Amavong, Aapfdavovior veoym erappd younAote-
PEC €IGPOEG, aAME AOY® NG EAAEWYMG AreGOV TPOidVTOG TO aKABAPIoTO KEPDOS (Pat-
vopevikd tvon apvntikd otov Iv. 3.7.1. TIpoeoavdc o1 AUECEG OIKOVOLKES MPELEIEG
oo TNV E100YMYN ApEWIOTOPAS Kot yAwpNg AMmavong oyetiCovror pe tn Pedtioon
™G POcIKNG TPOSPOHPNONG KAl TOV TOGOGTOV AVAANYNG TOV aldTOV GOUP®VA LE TO
amoteAEoUATO TG Tapovsag epyaciog. ['a mapddetypa oty TEPITTOOT EQAPUOYNS
YAOPNG AMmavong pe evoopdtmon umleAlod mpokvmtel avénon g facikne tpocpd-
enong katd 8 povadeg N kot Tov 10606100 avainyng kotd 30% (Keg. 3.5), oniadn
pe gpappoyn 10 povédwv N oto AMracpa aroppopovvtor 8 + 10 * 0,30 = 11 povadeg
N. [MoAamraoialovtag eni Tov Adyo NUE = 20 mpoxvntetl anddoon Enpod ondpov 11
* 20 = 220 kg 1 260 kg epmopikod mpoidvtog to omoio mwiovuevo wpog 0,40 €/kg a-
nopépet eni TAéov 104 €/otp peiov ) damdvn gykotdotoong tov umieiion (58 €/otp,
IMw. 3.7.1), odnydvtag £tot TEAKA 68 avENoT TOV aKOOAPIGTOV KEPSOLE TOPAY®YOD

katd 54 €/otp.

3.7.3 A&oroynon cvoTNUATOV KOAMEPYELNS

Ta amoteléoparta g mapovoag aviivong cvvoyilovtal oto Zynue 3.7.1 v
To VTG PEAETN GEVAPLL. ZNUEIOMTEOV OTL 0T OMOTEAECUATO OV AapPaveTar vedym N
emdotnon tov 85 €/o1p, Yo Tpopaveic Adyovg Kat Yo TNV KaAHTEPN KOTOVONOT TNG
SVVATOTNTOG OVTIKATAGTOGNG TG LE TNV «TEPPAALOVTIKY] EVIGYVOT» GTO AUECO UEA-
Aov mov Bo TPoHTOOETEL BEIPOPIKT) KOAAEPYELD [UE TNV EI0AYMOYY] OUEWICTOPAS 1

YAopng Mravong pe yoyovoes.
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Yyqpo 3.7.1. Axobapioto k€PO0C GLUGTNUATOV KOAMEPYEW®V HE OopafOoito Kot
nMavBo o100 €0agog ™G Adpioag kot Tov TpwOA®V Yo TIG OLPOPETIKES
petayelpnoelc pmledon kot dapopetikd eminedo alwtodyov Aimavong. (XE=

YOUNAEG E1GPOEG).

Onwc paiveton oto XyMua 3.7.1, 1o k€poog mapaymyod niavBov otn Oesccaiio
VIO TIG oNuEPVES TIEG Kot ovvOnkeg (netayeiplong M) toovtat pe v emddtnon,
CULLPMOVO, KO LE TV VITAPYOVoa eUTELPia 6€ TOAAEG OeGGUMKEG TEPLOYEC.

Avtifeta pe v gloaywyn yAopng Mravong, n PeAtioon e yoviuotntag tov
€00(POVG £fval TETOLL MOTE AKOWA KO UNOEVIKT MTOVGT TOL GLVOEETAL UE TO LEYIOTO
nepParioviikd  omotédecpa (0AAG Kou pe T peiwon €lopodv) epgavileTon
VIEPKAALYT TOV JOTOVAOV EYKATAGTAONS TOL UmLeAlon Kot TeAKd képdog mepi ta 30
- 40 €/otp ot Adproa ko to. Tpikodra, avtiotoyo. Opwg pe epapuoyn mepi tig 10

Hovadeg aldTov T0 KEPOOG ALEAVETAL AKOUO TEPIGGOTEPO Yo v ¢pOdcel ta 62 - 72
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€lotp om Adpioa kot ta Tpikaha, avtiotoyo. Xe yoauniotepa eminedo KEPOOLE
KOHOUvETOl 1 apeEWIomopd pe KOAAEPYEW HmCEAMOD Yoo TOpoy®yn Kopmov 1
KINVOTPOPNG, N omoia evdeikvutol AOY® TV OVENUEVOV OVOYKOV GE EYYDPLEG
KTNVOTPOPES KO TTAVTO GE GYECT LE TNV T TOANGNG TOV TPOIOVTOC.

H povokadépysio apafocitov yapnAdv €0podv €ival OVTAYOVICTIKY TNG
ovpPoatikng KaAMépyelag nAiavlov ota vd peAétn €daen ™G Adplooc Kol TV
Tpwarov (Exque 3.7.1). Ouong kot &d® @aiveton kabapd o011 M evooudtmon
pmleron Bertidverl o t€to10 PaBud TV €00QIKN YOVILOTNTO DGTE VO VITEPKAAVTTEL
TIG SamAVEG £YKATAOTOONG TOL YuxavBohg Kol va amo@EPEL CNUOVTIKY adENCT TOV
KEPOOVE TOPOY®YOV. X100 £d0¢pog TtV Tpwdiwv mpoteivetonr yAmpn Aimavon e
umléM ko emodpevn kKaAlépyea apofocitov pe undevikn Nyo Aimavon. £10 £€00.p0og
mg Adpioag, epappoyn mept Tig 15 povadeg aldtov avédavouvv to akadiploto KEPOOG
neplt o 40 €. Evoidueon owayeipion omotedel m pe apewyiomopd pe KoAMEPYELL
pmleMov Yoo Kopmd M KTNVOTPOPNG, M omoia eVOEIKVLTAL AOY® TOV QVENUEVOV
aVOYKOV GE £YYMPLEG KTNVOTPOPES aAAd Ba mpémel va evioyvbel GUYKPITIKA pE TNV
yAopn AMmavor).

Onwg avaeéptnke, Aoym g avavouevng EAAElYNG 0pOEVTIKOD VEPOD, dgv
evogikvutolr KoAMEpyewn apafocitov oty medddo ¢ Adpioag (Avatolkn
Oeocolkr] mediada). Xtnv vtk wedado (Kapditoag kor Tpikdrov) vmbpyet
OlBEo1o  apdEVTIKO VEPO, Kol TO KOAOUTOKL KOAAEPYEITAL GE LOVOKOAMEPYELL
TOPEXOVTOS IKAVOTOUTIKO KEPDOG TopaymyoL (Xy. 3.7.1). Akopo kot oty mepinTmon
NG OUEWICTOPAS LE TOPOUY®YN KOPTOV KOl AKOUN TEPIGGOTEPO TNG YAWPNG AlTaveng

pe pumléM mpoPAréneton vo avénbel o avapevouevo KEPSOG TOPY®YOU.

[Tpémel va onpelmbel 0Tt AOy® ¢ aoTAOELNG TOV OTKOVOUIK®MV TOPOUETP®V, TO
OTOTEAEGLLOTO CYETIKA LE TIG amOALTEG TIUES efvor evoetkTikd. o mapdostypa, moly
TPOGEATA 1 T 0yopdsg Tov 6mdpov pmileloD Yo KTnvoTpoen (Tepintwon evomud-
toong) peiwdnke oto 20 €/otp, £T01 OOTE TO, TAPATAVED EKTIUDOUEVO KEPON TOPOLY®-
yoV¥ givar vroektiunuéva kot 20 €/otp oty mepintoon g evooudtoong (BA. .
3.7.1). Ta mopomdved GOUTEPAGUATO OUMG EIVOL GNUAVTIKG MG TTPOG TN GVYKPLON ME-
a0 ¢ mopadoctakng evepyoPfopov kot mepParioviikd acvpupifactng povokaA-
MEPYELWNG e TNV KAAAEPYELD O QUEWYIGTOPE N LLE TNV EQOPUOYN YA®PNG Altavong e
UTCEM, TTOV TOVAGYLIGTOV GTNV TEPIMTOON KOAMEPYEIDV YUUNADY EICPODMY TPEMTEL VUL

OTOTEAEGEL LOVOOPOLLO.-
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4 KYPIA XYMIIEPAXMATA

Kotd v napadooctiaxn dayeipion tov cUUPATIKOV GUGTNUATOV KOAAEPYEIDY,
pe povokoAMépyela apofocitov | nAMdvOov, n Pacwkn amoppdenon N xvpaiveTon
nepi ta 75-85 kg/ha yo ta €dapn tov Tpikdrlov kat thg Adpioag avtioTtoryo, avTiko-
TonTpilovTag TO KOVOTOMTIKO EMIMEDO YOVILOTNTOS TV VIO PEAET OEGCUMK®V €-
daenv. H eioaymyn kodhépyelog pmleAod oty apey1omopd avEAVEL CNUOVTIKA TN
Baown amoppdenon tov N amd mepimov 20-40 kg/ha, oty mepintwon ¢ apenyt-
omopdg yio. cuykodn kapmov, £mc to. 160-180 kg/ha (avéEnon 100%) otnv mepinto-
o1 G YA®PNG ATavons pe EVEmMUATOOT TOV UTLEA0D, KATASEIKVOOVTAG OTL TEPT TO
37,5% tov N mov mepiéyetal otn yAwp Mroavon avokTdTol Kotd v oavénon g &-
nopevnc (eapvng) kaAlépyetac, avédvovrag étot Beapotikd ™ yovipdmmta Tov £dd-
@oVG. Avto pe TN ogpd Tov onuoaivel avénon g anddoong oe ondpo mepi Tovg 1,6
t/ha yio Tov nAiavbo émg 5,0 t/ha yuo tov apapooito (ympic thv epappoyn Mmdopa-
10G) OMMOG TPOKVITEL GO TO YIVOUEVO NG amoppoPnons N eni to AdY0 amddoong —
amoppoPNoNg, OTMC Ppiédnke oty mapovoa epyacia, kot lwovtat pe 20 kot 65 yio tov
nAlavBo kot Tov apafootto, aviiotorya. O Adyog avtdg eivan 1 KAIon g apyikd gv-
BVypapung oxéong amddoonc — olkng anoppoenone N (NUE) kot avtikatontpiletl to
OelKTn AMOTEAECUATIKOTNTOS THG omoppoenons tov ototyeiov. To aviictpopo ToL
AOyov ovTol 1oduvapel pe TV AAYLOTN TTEPLEKTIKOTNTO N GTOVG 16TOVS TG PUTELNG
mov pe PBhomn ta dgdopéva pag toovtar wepi 1o 4,75% vy tov niiovBo kou mepi To
1,6% v Tov apafoOcito Kat 6T OVO TEPLOYESG LEAETG.

Y& ynid emineda amoppoenong (luxurious growth) n koumdAn anddoong - o-
ToppoOPNoNG amokieivel and v evbeia mpog v opilovtio (ne avtiotoyn avénon
™G mePlEKTIKOTTAS N 6TOVE 16TOVE) KATAGEIKVOOVTOS OTL TANGLALOVE TPOG TO OV-
VOUIKO TopoymYNG TG KOAMEPYELNG KAT® OO TIC GVYKEKPIUEVEG CLVONKEG.

To dvvapikd Tapay®yng oy TePInT®ON NG LovoKaAMEpYElag NiiavBov dev
Eemepva tovg 4 t/ha (oe Enpod omdpo) katl 6TIg 600 TEPLOYES. LTV TEPIMTMOON TNG
YAOPNG AlTavong, T0 SLVOUIKO TOPAYWYNG EMEKTEIVETOL GE YNAOTEPES TIUES AOdO-
ong kata 1 t/ha mepinov yio va pOdoetl tovg 5 t/ha, vmodnidvovrog étot ) Peltioon
(tov QuoKOYNUIKGOV 110TATOV) TOL £3GPOVG KoL TN ONUIOVPYi EVOG BEATIOUEVOD

TePPAALOVTOG TAPAYOYNG. LTV TEPIMTMOOT TOVL apaPocitov, dev EMTVYYAVETOL dV-
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VoK Topaymyng (dniadn dev gloépyetat 1 KaAMEPYELD o€ DYNAT avénon) néxpt
v enitevén amoddocemv ¢ téénc tov 12 t/ha, ko mapapévovue oty meployn eLd-
oG ovykévipmone N otovg 1ot0b¢ mov kvpaiveton wepi to 1,7% (1,4 — 2,0% ava-
Aoyo. pE TN (POoVIAL).

Extog ™¢ Beapatikng avénong e Pacikng amoppoenong tov N oty mepi-
TTOGCN NG OUEWIOTOPAS pe pumléM Katl kKupiog pe ™ yAwpn| Almavor, Oeapatikn M-
OV Ko 1 avéNom TG omodoTIKOTNTOG TG MTOVONG OTIG HETAXEPIGELS TOV YLYOV-
Bov¢, o0mmg avikatomtpiletar pe 10 KAdopa avaktnong N. To khdopa avtd Ntav
OYETIKG LKPO Y10 TOV (EMIGTOPO YOUNADV EIGPODV) aPafOGITO TOV GUVETHYETOL WL~
Kpd 0pehog TG Novyov Almavong Kot HeyEAO OKOVOIKO Kot TEPIPAALOVTIKO KOGTOG.
Me v €Qaployn TS QUEWIOTOPAS, OVENONKE ONUAVTIKA 1) OVAKTNOT TOL MITOVTL-
ko0 N katd 35% (ot0 appmddsg £0apog) — 80% (ot0 apyhddEg £60POG) AVTIKATO-
ntpilovtog TV KaAVTEPN OEEAELD TG EPapLOlOpeEVNg AlTaveng Tov Umopel vo omo-
QEpeL aKOp peyaAvtepn amddoon oe Kapmd. H avrtiotoym avénon tov KAGoUATOG
avaktnong otov niiavBo Nrav evrvrtootokt kot Epbace to 0,55-0,70 yia o apdodeg
KO apYIA®OES £601pOG avTioToryo (Kot Ta 600 £TN TEPAUNTIOUOD).

Mo mv povokoAiiépyeia nAiavBov, Amovon pe 10 povadeg N emopiel yio PEA-
TIOTN 0OO0CT, EVD GTNV TEPITTMOT AUEWYICTOPAS He UMICEM 1] OTTOULTOVUEVT] EQOP-
poyn yw €Yot omdooo 0ev EEmepVaA TIG 5 LOVADEG.

H swoaymyn mg kaAMépyelag pumleAod onuatodotel onuavtikny PeAtioon g
doUNG KO TOV PLUGIKOYNUIKAOV 1010THT®V TOV £04povs. [dwitepa oe €6don pe acbe-
véotepn dopn|, TG0 N YAwp Aimavon 660 Kot 1 apeYIoToPd EMOPOHV GNUOVTIKY
ot Pertioon g €0a@kNS doung Ommg TPOKLTTEL Otd TNV Uelwon Tov deikTn aoTd-
Betoc S Ko kupimg Tig Oeptvég TePLOdovG.

Ta mocootd ™G 0pyavIKNIG 0VGiag, TOL OpYoVIKOV GvBpaka, Kol TV BPeEnTIKOV
ototyeiov N, P, K av&dvovtar onuovtikd pe v ioayoyn e KorAépyelog pmile-
AMoV¥ ot0 CLUPBATIKA CLOTNHOTA KAAAEPELONS Kol KUPIMG 0TV TTEPIMTOOTN TS YAW®PYS
Mmravong. Mmopovv pdAiota vo tpocdlopioBodv GyeTikd eHKOAO T TOGOOTA QLT
ot Pdon otoyeiddovs wolvyiov AapPdvovtag vwoYN TG apPIKEG GUYKEVIPMGELS, TO
oGO NG evoopoTovppevns Popdlog etnoing Kot v meptektikdTntag e Propdlog
avtnG o€ AT, POCPOPO Kol KAALO.

Ewdwd oty mepintoon g yAwpng Almavong evomouaT®vVovVTol £ITNoing mepi
tovg 4-5 t /ha Enpdc ovoiag pmilehov (Practoi, OALa kol GvOn) oty mepiodo g
avBopopiag, pe amotélespo va gpmiovtifetal to Edapoc pe 18-22 kg N/otp.
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AOY® EMhenymc apdevTtikoy vepoy ot Oeocalia, 1 KaAMEpyela apafocitov pe
YOUNAES €16p0EG amoTeLel LOVOOPOLO GTNV AVOTOALKY] Tteddda TS Adpioag. Axoua
KOl OTNV TEPIMTMOOTN aVTY], TO 0KAOAPIOTO KEPSOG YEWPYOD &lval GLYKPIGIUO HE TO
Kk€POOG amd Vv povokaAiiépyela nAiavBov. To onuepvod képdog mapaywyol niiov-
Bov ot Oecsoaria (Tipég 2012) wodton pe v emdotnomn tov 85 €. Me v elcaymyn
yAopng Almavong, m Peitioon ™ YOVILOTNTOS TOL €0G(POVS VTEPKAAVTTEL TIG
damaveg eykotaotaong Tov pmilelon kot amoeépel képdog mepi ta 50 - 60 €/otp.
népav g emdotnone. Eeappoyn mepl tig 10 povadeg aldtov avédvel meportépw to
képdog ota 82 - 92 €/otp om Adproa xor to Tpikoio, avtictoyo, eved G€
YopnAdtepa enimeda kKEPOOVS KLHOLVETOL 1] ApEWYIoTOPE pe KoAMEPYELR PIleA100 Yo
TOPOY®YN KAPTOL 1 KINVOTPOPNG, M Omoio evoeikvutal AOY® ToV avénuévov
AVAYK®OV GE €YYOPEG KTNVOTPOPES. Ady® ™G aoTAOE0G TOV OIKOVOUKAOV TOPOLE-
TP®V, TO. TOPATAVE CLUUTEPACUATO ElvaL EVOEIKTIKA. TO Glyovpo eivar 4Tt ot Tapado-
ol0KEG evepYoPOpec LovokaAAEpyeleg eltvarl AoV TEPIPAAAOVTIKE KOl OUKOVOUIKE
acLVUPIPacTES, EVO Ol AUEWYIGTOPEG e YoyovOT], Kol EWOIKOTEPO IE KOAMEPYELD UL
CeMov, Pmopel VoL AmOTEAEGOVYV TOAD CTUAVTIKY TPOTOCT] Y10 GELPOPIKY| KOl OIKOVO-
LK BLdotun Topoyoyn.

Télog, o1 oyxéoelg amddooNg — AmoppPOPNONGS, AmOS0oNG - Almoveng, Kot amoppod-
QNoNG - Almavong Umopohv Vol ATEIKOVICTOVV GE 0L YPOPIKT] TOPACTOCT TPLOV dl0-
YPOUUATOV GE £VOL TPI-TETAPTNUOPIO OAYPUULA, TOV €IVl TOAD YPNOLUO YOl ETOTTL-
KOVG AOYOLG, evd €£0AAOV amtd dVO TETAPTNUOPLO UTOPEL VO TPOKVYEL AVTOUATMG TO
Tpito. Avtd glvar Waitepo onpravtikd peta&h GAAOV Kot 6TV TEPITTOON KOTAGKELNG
HOVTEL®V Yo 0pBOAOYIGTIKY| EQOPIOYT al®TOVYXOV MITOVONG Y10 AEWPOPIKT) YEWPYIKT|

TOPOYOYN HE LEWOUEVO KOGTOG Kol EAAYIOTOTTOINGN TOV TEPPUAALOVTIKMOV EKPODV.
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Skoufogianni, E., 2013. Pea rotation with sunflower and maize as energy crops:
Impact of improved soil parameters on productivity increase and sustainability in East
and West Thessaly plains. PhD Thesis, University of Thessaly, Volos. xviii + 168 p,
18 tbs, 29 figs. 280 refs, Abstract.

The introduction of pea (Pisum sativum L.) in crop rotation with maize and
sunflower was studied in two soils of Thessaly plain, a heavy clay soil in Larissa
(west Thessaly) and a sandy soil in Trikala (east Thessaly) plains, focusing on the
effect of pisum cultivation on improving soil structure and soil fertility, as well as on
the growth and productivity of the successive maize and sunflower crops.

The effect of pea cultivation was studied in two cropping systems: a) pea
harvested for pulse or as fodder crop, before the establishment of the spring crop, and
b) pea incorporation (upon flowering) as green manure before the successive
cultivation of maize (Zea mays L.) or sunflower (Helianthus annuus L.), compared
with the traditional maize or sunflower monocultures. The growth and productivity of
legume was studied as well as its nitrogen content and the N-supply to the soil. The
growth and productivity of maize and sunflower were additionally studied, in a
number of distracting samplings throughout the growing period, where plant height,
leaf area index, specific leaf area and fresh and dry biomass per plant organ (leaf,
stem and storage organ) were determined.

Four experimental fields were established in the two study soils where pea -
maize and pea - sunflower rotations were introduced in the period 2007-2009. A split-
plot experimental design (4x3x3) was applied in three blocks. Each block contained
four main plots, comprising four levels of nitrogen fertilization; and three subplots per
main plot, comprising three cultivation practices per nitrogen fertilizer level
(including spring crop monoculture as control).

The results demonstrated that basic N uptake (unfertilized plots) was around 75-
85 kg / ha for both studied soils, which increased significantly with the introduction of
pea in the crop rotation, and particularly by 20-40 kg / ha in the case of harvesting for
pulse, and up to 160-180 kg / ha (100% increase) in the case of pea incorporation into
the soil as green manure. It was also found that about 37.5% of the N contained in the
green manure was recovered during the next (spring) crop, thus dramatically

increasing soil fertility. The resulted yield increase was about 1,6 t / ha for sunflower
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to 5,0 t / ha for maize (unfertilized plots) as resulted by the N uptake times the yield-
uptake ratio, the latter being equal to about 20 and 65 for sunflowers and maize,
respectively.

Incorporating pea into the soil, approximately 400-500 kg of dry matter (stems,
leaves and flowers) were added as as green manure, enriching the top soil with 18-22
kg N / ha annually. Besides the spectacular increase in the basic N uptake, the
introduction of pea in crop rotation, especially as green manure, greatly increased the
fertilization efficiency as reflected by the increased N recovery fraction that reached
up to 70%, bringing about even greater yields of the spring crops for the same
nitrogen dressings.

The introduction of pea in crop rotation marks a significant improvement of the
structure as well as the physico-chemical properties of the soil. This effect was even
more evident in the weak-structured (sandy) soil, as demonstrated by the reduction of
the “instability index”, particularly during the summer periods. The soil content of
organic matter, organic carbon and the nutrients N, P, K increased significantly with
the introduction of pea in crop rotation, and particularly in the case of its
incorporation as green manure.

Nowadays, it is certain that conventional cropping systems such monocultures
of high-input annual crops are both economically and environmentally unfeasible.
Introducing legume crops -and particularly pisum- in crop rotation, comprises an
important proposal for sustainable and economically viable production even of such
highly-demanding crops in Greece and particularly in Thessaly plain, and should be
seriously taken into account for future land use planning, in line with the low input

sustainable agriculture.-
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