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EKTiNNON TNG ©PETITIKNG
AlaBeoiyoTNTAC:

1. AvaAuon €da@oug
2. AvaAuon QUTIKWYV I0TWV

(@UAAODIaYVWOTIKA avaAuaon)




AvaAuon €60@oOUG

H avdAuon edA@ouc atTooKOTTEI OTNV ATTOKTNON
TTANPOPOPIWYV YIA TIC QUOIKES, XNMIKES Kl BIOAOYIKEG
1I010TNTEG TOU £€DAQPOUG

2KOMNOX: H BeAtiwon TnG yoviuodTNTOC TOU £0APOUG

To deiyua Ba TTPETTEI Va gival (6€on kai
BaBog eddpoug)

O ap1Buog Kal n ouyvoeTNTA TWV OEIYNATWY ECAPTATAl
KUPIWG aTTO TN QUOIoypa@ia TNG TTEPIOXNG, TNV KAAAIEPYEIQ
Kal TNV €TTIOIWKOUEV OKpPiBEIa




NauBdavoupe Tavra

AvaAuon OuTIKwV |O“I"(J'0V R R
DuAAodIayVWOTIKA QUMwY Trou Ba
avaAUOOUE. .

H @uAAodiayvwaoTikr) avaAuon 1 KoIvwg avaAuon @UAAwWV a@opd aTov TTPoO0dIoPICHO TNG
BPETTTIKAG KATAOTAONG TWV QUTIKWYV 1I0TWV dNAAdN TOV EVIOTTIOUO Kal agloAOynon Twv
BPETITIKWYV OTOIXEIWV KAl IXVOOTOIXEIWV TTOU TTEPIEXOUV

Lagatu.& Maume1929
Montpellier FTaAAiag - AUTTéEA

Tpoortreviec aT0 AUTTEAI



e AnapaiTnTa OpenTiKA OTOIXEIa ’

MakpooToixeia: C, H, O, N, K, P, Ca, S, Mg

ATTapaiTnTa BPETITIKA OTOIXEID
VIO TO AVWTEPA QUTA

MikpooToixeia: Fe, Mn, B, Zn, Cu, Mo, Cl, Ni

e Enw@eAn oToiXeia
Na, V, Se, Ce, Co, Si, J
OEIvo pH EAAROZ  gikahikd pH

Macronutrients: Used in relatively Micronutrients: Used in relatively small
large amounts (>0.1% of dry plant tissue) amounts (<0.1% of dry plant tissue)

Mostly from air and water Mostly from soil solids From soil solids

Cations: Cations:
Calcium (Ca®") Copper (Cu?"
Oxygen (O, H;0) Magnesium (Mg?") *Cobalt (Co*")P
Nitrogen (NH4*) Iron (Fe?)
Potassium (K*) Manganese (Mn?*)
Anions: Nickel (Ni*)
Nitrogen (NO3") *Sodium (Na*)® -
- 9= . 24 v_ péTpia
Phosphorus (H,PO,~, HPO,*") Zinc (Zn*) KIVATIKOTNTA KIVATIKOTNTA
Sulfur (50,%) Anions: K Fe
*Silicon (H,Si04, H3Si0,7)° Boron (H;BO3, H,BO,") Zn
Chlorine (CI7) B
Molybdenum (MoQ,%)

ENTOX HOMOY
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NauBdavoupe Tavra

o
AvaAuon QuTikwv loTwv LJ uTroyn Y NAKig, To

XPOvo Kal Tn 6éon Twv

DuAAodIayVWOTIKA QUMwy TIou 6a

avaAUOOUE. .

H @uAAodiayvwaoTikr) avaAuon 1 KoIvwg avaAuon @UAAwWV a@opd aTov TTPoO0dIoPICHO TNG
BPETTTIKAG KATAOTAONG TWV QUTIKWYV 1I0TWV dNAAdN TOV EVIOTTIOUO Kal agloAOynon Twv
BPETITIKWYV OTOIXEIWV KAl IXVOOTOIXEIWV TTOU TTEPIEXOUV

Lagatu,& Maumel1929
Montpellier FTaAAiag - AUTTéEA

2 UYKEKPIUEVA Ol OTOXOI TNG
@UAAODIOYVWOTIKAG Eival:

v" H didyvwaon NG BpeTTIKAG
KATaoTaong Kai n empBepaiwon Twv
OPATWY CUNUTITWHATWY TPOPOTTEVIOG
1 TOGIKOTNTOG

Tpogortrevia pyayvnoiou (apioTepd) Kai
uayyaviou (6€éid) oro autéAl




AvaAuon Qutikwyv loTwyv
OuUAAOSIOYVWOTIKN

2TOXO0I TG PUAAODIOYVWOTIKNAG:

v EmonAuavon Tuxév AavBdavouoag tpogoTreviag (hidden hunger)




L 4
AvaAuon Qutikwyv loTwyv
OuUAAOSIOYVWOTIKN
2TOXOI TNG PUAAODIOYVWOTIKNAG:
v Algvépyela ETTIOKOTTIKWY KaTaypagwyv Bpéwng (nutritional surveys) yia Tov EVIOTTIONO
KAAAIEPYEIWV KAl TTEPIOXWV PE TTPORANUATa BpEéwng WoTe va AneBouyv Ta atrapaitnTa

METPQ TTPIV Ol EAAEIYEIC ATTOKTAOOUV UEYAAN OIKOVOUIKY OTTOUdAIOTNTA




AvaAuon QuTIKwv Iow’ovO
OuUAAOSIOYVWOTIKN

2TOXOI TNG PUAAODSIAYVWOTIKAG:

V' Algpelvnaon TTpOoANWNG BPETITIKWY OTOIXEIWV OTTO TO £0AQOG TTIPOEPXOMEVWV I YN ATTO N
Ta ANITTACHATA 1] AANEG EQAPUOYES

= MrmAokapioTnkav atréd dIAQopeS
£00QPIKEG DIEPYOTIEG.

= Kakn epapuoyn Aitravong.

= OI TTooOTNTEG TTOU TTPOOTEBNKAV dEV
ATaV IKAVEG va dIopBwoouUV TO

TTPORANMQ.




AvaAuon QUTIKWV IoTw\i
QuAAOOIOYVWOTIKA

2TOXOI TNG PUAAODIOYVWOTIKNAG:



AvaAuon QuTIKwv Iow’ovO
OuUAAOSIOYVWOTIKN

2TOXOI TNG QUAAODIOYVWOTIKAG:

v Katavonon Twv ECWTEPIKWVY AEITOUPYIWV TwV
PUTWV

v Aldyvwaon ouvBeTwyv TTpoAnudTwy Bpéwng



-

H @uAAOSIOYVWOTIKH ATTAITEI TNV
TUTTOTTOINON TWV OUVONKWV <
osiypatoAnyiag

AgsiypatoAnyia - Baocikeég ApxEG

o

osiypatoAnyiag givai:

o TO QUTIKO UAIKO TnG dclypaTtoAnyiag (ouvhBwg eAdouata
Kl hioxol @UAAwWV)

o TO OTAdIO AVATITUEN TOU QUTOU

o N 0€on Tou delypaTi(OueVou QUAAOU 1} GAAOU QUTIKOU
I0TOU OTO QUTO

o 0 XPOvog - eTToxn deIyuaToANWiag o€ oxEon UE TV
KAAAIEPYNTIKNA TTEPIOOO



AgiypatoAnyia - Baocikég ApXEG IJ KaBopiouog

OTOXWV TNG

delyparoAnyiag

Apxég delypatoAnyiag:

* H deiypatoAnyia Ba TpéTrel va eviAOOETAl O £VA OUYKEKPIPEVO
TTEIPAMATIKO OXEDIO — AYPOTEPAXIO - TTEPIOXN OEIYHNATOANWIAG - e
OPIOHOGC OEVOPWV.

AciyuaroAnyia eAIa¢:

-ToV Xeluwva QUAAQ e uioxo 8
-Tov louAIo QUM ue pioxo Na OUAAEYETAI OUYKEKPIPEVO QUTIKO OEiyUa aTTO CUYKEKPIPEVO pspog

NG KOMNG. -

O ap1Buds Twv oToIXEIWY TTOU AauBAvovTal va €ival TETOI0G WOTE VA
TTAPEXEI AVTITIPOCWTITEUTIKOTNTA KAl VO KAAUTITETAI N >
TTAPAAAQKTIKOTNTA.

Na Aaupdaveral utrown 10 €id0g TOU PUTOU, TO OTADIO AVATITUENG
TOU

Na €ival yvwoTEG o1 AeTTTOHEPEIEG TNG DIADIKATIAG TNG
dclyhaToAnwiag Kabwg eTTNPEACEl TNV EPPNVEIA TWV ATTOTEAECUATWYV

To deiypa va AngBei Tuyaia (T7.x. KGOE deUTEPO N TPITO OEVIPO). - =
.




L Afyn
~ . QVTITTIPOOWTTEUTIKWV

OEIYUATWY

AgiypaToAnyia

O 1p61T0G delypaToAnyiag egaptdral o€ peydAo Badud amro
TOUG OTOXOUG ThG OEIYMATOANWIAG. 2TN YEVIKN TTEPITITWON:

*  To xwpdo! Xwpiletal 0€ OPOIOUOPPA TENAXIA, CUVHOWC OXI
MEYOAUTEPA TWV 8 OTPEUNATWYV

* 'Eva dciypa atroteAgital cuvbwg atré 50 — 100 @uUuAAa

* A6 KABe 6EvOPO cUAAEYovTal ouvhiBwE 4 @UAAa (cUVBETO deiyua),
UylIn, MECAiOU NEYEBOUG, OTTO TNV TTEPIPEPEIA TG KOUNG KAl ATTO
Uyog trepitrou 1,5m.

*  AvoQopIKG PE TO oTASI0 AVATTTUSHG TOU KAl TNV ETTOXN
OEIYMATOANWIAG O YEVIKOG KAVOVAG Eival:

Aevopwodelg KAAIEPYEIES: QUAAa aTTo Tn uéan VoS ETHOIOU BAaoTOU
(ravra wpiua eUAAa)
Etnoiec kKaAdiEpyeleg: UAAa Tou TTpOo@aTa wpiuacav
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AgiypatoAnyia — TrTOpadEIyHO 0ONYIWYV IOIWTIKOU EPYOOTNPIOU

KAAAIEPTEIA

MEPOZ QYTOY /APIOMOZ OYAAQN

EZNEPIAOEIAH

XPONOZ AEITMATOAHWIAZ
15 Auyouotou péxptL 15

®UAa avolflatikng BAGotnang, mAfpwg

OYANOBOAA

OktwpPpiou

MAnpng avlnon/petd tnv

kaprmodeon ) Noéupplog —
Aeképpprog. 1I6avika 6-8
eB&opadeg petd tnv mArpn
avBwon (15/7-15/8)

lovviog - lovALOG

QVETITUYHEVO QIO Un Kaprodopoug
BAaotoug (50 - 70 dUANa) AplBudG Sévipwy
SewypatoAniag 2-3 Sévipa/otpéppa
EAGxLotog aplOpog sévipwv
SewypatoAnyiag: 10 Sévipa
Ano 1o péoo kKAadwv etolag BAdotnong
(100 - 150 $pUAAa nAKiag 5-8 pnvwv).
ApLOpdg Sévtpwy SeyparoAnpiag 2-3
Sévipa/otpéppa EAGyLoTog aplOpdg
Sévrpwv SewypatoAnyiag: 10 Sévipa
NARpwe aventuypeva $UAa and ta péoa
Twv eTAOWV BAaotwyv (60 - 80 dUAAQ).
ApLBpog Sévtpwv detyparoAngiag 2-3
Sévipa/otpéppa EAGxLoTog aplBpog
__bévipwv dewypatodnbiac: 108évipa

H KivnmikoTnTa TWV
BPETTTIKWY CUCTATIKWV
EVTOG TOU QUTOU Pag
UTTOXPEWVOUV VO
AGaBoupe utrown v
NAIKia, TO XpOVO Kal TN
B€on Twv UAAWYV TTOU Ba
avaAuooupe!
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MNoapadelypa ATTOTEAECHATOG
OVAOAUCEWYV PUAAOOIOYVWOTIKNG

MINAKAZ
AmroteAeopdrwy AvdAuonc Asiyparog @UAAwWY.
EAid (Xeipwvag) 25 eTwv
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IxvooToIXEia ppm

Tiwec Emdpkeiag;

Xopowmpopee|  mA [ 0mA | mMe | E [ E |

MNEPIFPA®H OPENTIKHI KATAETAIHEI: A: Averidipkeia, MA: WMepikr Avendpkeia, ME: Mepikr) Emdipkaia, E: Emdipkeia, Y: Yrependpkeia




2XEOCEIC OPETTTIKNG 6|a9£o||.|omwg Kal <pUT|Kng
TTAPAYWYNS — TTAPAOEIYHOA EAIQ

ZONH ZONH
ANEMNAPKEIAE ZQNH ENAPKEIAZ TOSIKOTHTAE
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2,5%
ZuykévTpwon Ca % &npou BApoug @UTIKOU I0TOU a
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OTOV QUTIKO 10TO €ival €KEivn N ZX é CEl g e p ETTTI Kﬁ gf‘\

OUYKEVTPWON KATA Atrd TNV OTToia N avATITUSN TOU (QUTOU-

aTredo0n TrEPIoPICETal ONUAvTIK (avTITTPOooWTTEUEl TO 90- Z y P \

95% TN¢ PéyioTng amddoong). alaeecl HOTnTag Kq.l N
O €ival EKEivN N OUYKEVTPWON (PUTIKrlg "apavwvng .

KaTd atrd TNV otroia eTMITUYXAveETal oXedOV N PEYIOTN

aTTed00m. ZONH

ZONH
ANEMAPKEIAE ZONH ENAPKEIAZ TOSIKOTHTAE

o  Kdatw atmrd tnv Kpioiyn ouykévipwon dnUIoUPYEITal Wia
dwvn aveTTAPKEIOG aTnv OTToia N aTTOd00N PEIVETA
ONUavTIKA.

o +HIwvn ETTAPKEING £TTETAI TNG KPIOIUNG OUYKEVTPWONG
Kal TNV oTToia n augnaon TNG OUYKEVTPWONG €VOG OTOIXEIOU
OXETICETAI JE TNV PEYIOTN ATTOd00N.

ATmédoon (eTri 101G %)

o [Meparrépw augnon TNG CUYKEVTPWONG TOU BPETTTIKOU
OTOIXEIOU OTOUG QPUTIKOUG I0TOUG TTPOKAAEI EAATTWON TNG
a1modeong Tbavotata Adyo TOEIKOTNTAG OTTO TO BPETITIKO ZuyKEVTPWOT BPETITIKOU OTOIXEIOU

oToixeio yr' autd kal ovouadetal {WVN TOSIKOTNTAG. ROV QUIIKG 107G {mol/gr. Enpod) Bapous)

Kpioiun|Zuykérpwon




Katd Tnv cuAAoyn Kal JETa@OPA Tou OEIYMATOG

TTPETTEI VA:

O Mn poAuvBei ) va petaBAnbei n xnUIKr Tou cuoTacH aTTo
«&évay UAIKA, TT.X. EpyaAcia, doxeia CUOKEUATIaG K.a.

O Ta dciyyaTta TOTTOBETOUVTAI OE XAPTIVES 1) TTAVIVEG
OOKOUAEC OTTOU avaypAaPeTal 0 aplOPOS Tou deiyuaTog. Ol
TTAQOTIKEG OOKOUAEG Ba TTPETTEI VA ATTOPEUYOVTAL.

O MeTa@opd 10 cuvTouOTEPO dUVATO COTO EPYACTHPIO VIO TOUG
TTEPAITEPW XEIPIOUOUG, AlyOTEPO ATTO 12 WPEG.

O Karegpyaoia Tou SEiyHATOG OTO EPYACTAPIO AUETA 1

O10@OopPETIKA diaTApPNON oTo YuyEio o€ Beppokpacia 4°C £wg
48 wpec.




MNMpocTolpacia dciypaTog yia avaAuon

216X0¢: To deiypa va TTapel TRV KATAAANAN popon
TTPOKEIMEVOU VA YiVOU Ol EPYACTNPIOKEG AVOAUOEIG

AL TTADGLL0 QUTIKOV IGTOV_Y10L TV ATOUAKPVVGT EEVOV DVAIKOV (GKOVT|, VTTOAEILLOTOL
QLTOPAPUAK®V K.A.TT) TOV EVOEYOUEVMG VAL ETNPEAGOLY TO AMOTEAEGLOL TNG AVAAVGOTG
(amapaitnTo Wiaitepa oV TPOKELTOL VoL TPocdloploTovv o Fe 1 to Al).

["a o TAOGIHo TV detypdtov ypnoporotovviot 4-5 Aekaves mAvong twv 10-15 Altpwv:
In Aexdvn: Nepo Bpoong pe ddAvpa amoppumavtikod 2%.
21 Aexavn: E€Emiopa pe vepod Bpoong

31 Aekavn: EETALUO LE ATIOVIGUEVO VEPO
Tl L s > > NMPOZOXH!
4An hexavn: Eravéinym Eemhdpotoc e amovicuévo vepo To mAUoIuo Ba mpémel va

51 Aexdvn: Hopopévet dogia kar tonobeteizon whveo e pio TAAGTIKY onta 1 EOAvn P €T 00 GUEEY

oydpa 0mov TomrobeTovvTal T dEly LT VAL GTPAYYICOVV.

HIKPOTEPO XPOVIKO OIACTNUA
waoTe va eAartwbBei o Kivouvog

TonoBétnon ce €010 Yapti oTEYVOUOTOG (01ONTIKO) QTTOUGKPUVONS OTOIXEIWV aTTo
TOUC I0TOUG, OTTws Twv K Kai B




NMpoeToipacia OEiyHATOG YIO AVAAUCTH)

To detypa TomoBeteiton 6e €101k0
TLUPLAVTNPLO UE UNYavIKO aeptopo (cuvnbmg 65°C yia 48 mpeg)
Yo

°  Amopdkpouvon Tne vypaciog Tov TEPIEYEL.
°  Awxonn Tov evOLUOTIKOV SEPYACLOV GTO PUTIKO LAIKO.
°  Amoguyn avamtuENg LLKNTOVY (LOUYAW).

°  AlevkOALVOT TNG TEPAUTEP® KOTEPYOATTO TOVC
(kovioptomoinomn).




» T'ovdl amd mopserdvn, oydn K.A.m.

» Blender

»  Mbvlo pe opapidie (Ball mill),

» Moo pe avoleidwta poyaipto (Willey mill)

210)0G:

- H opoyevomoinom tov deiyparog,

- H dievkdivvon ¢ amofnkevong Kol LETEMELITA ENEEEPYATTOG
TOV OElYLOTOC.

MNMpocTolpacia dciypaTog yia avaAuon

[Tpaypoatomoteital pe:

MPOZOXH!
H ouykévrpwaon Fe urmopei va

EMTNPEAOTEI QTTO TA PO
dAeong mou xpnoiUoTTOIoUV
UETAAAIKG épn




ATtToOnkKeuon OEiyNaTOGg

To aleopévo dgiypo TomodeTeiTor 6€ E101KO
TAUOTIKO 000 TOV KAEIVEL 0.EPOGTEYMS (1)
EVOAMOKTIKA GE COKOVAGKL Ko TomobeTeiton o€
ooyeto mwov mepiéyet silica gel).

y control

Me tov tpOmo avTo TO dElypa umopel vor oot pnOet
v 2-3 punveg o€ ENPO Kol GKOTEWVO PEPOC N Yo 3-4
UNVEG OTNV KOTOWYVEN.




[IpocdIOPICHOG TNG UYPACIOG TOU OEIYUATOG

Amonteital va yvopilovue TNV TEPLEKTIKOTNTO TOL AAEGUEVOD OELYLOTOG CE
VYPAGIO MOTE Vo, YIVETOL avary®my” Kot vo Tpocdlopileton e akpifela to Enpo
Bapovc (Ypoupdplo) Tov OEIYHOTOS TOV YPNGLULOTOMONKE Yl TIG AVAADGELS.

Xpnoorotovvtol: AvoALTIKOS Cuyos, ¥®VELTNPLL TOPGEAAVIG 1| KAWEG,
OTOTOVAQ OTTAT), ENPAVTIPOC.

O vroAoyiondg ¢ vypaociog faocileTor otV ar@Aslo BAPOVS TOV OELYLOTOS
uetd tnv Enpaven. Av ce éva 1 ypappdaplo Selypatog LeTd tnv ENPOvVon to

opoc eval v. o aplo, TOTE TO O LLEPOC OTOTEAEL TO o TOU OLVLVOAOV.
Bapog givon 0.9 ypappdpio, T ENPO HEPOG A&t 10 90% oA



Moapadeiypa UTTOAOYICHOU THG UYPOACIOG

Yypoacio mov Tpocsdlopiotnke katd ta yvowotd 10%
Bédpog yovevtnpiov BX=20,59
Bdpog puxtd BM=22,5¢
Znteiton to mpaypatikd Enpod Papoc.
Ormov:
BX= Bdapog Xwvevtnpiov
BM= Bdapog Mwkt6 (BX + BDI).

Bdapog detyparog pe vypacio (BOI)=BM — BX = 22,59 - 20,59 = 29

Ta 100g €xovv 10g vypaocio.

Ta 29 X

X =10x 2/100 = 0,2 g vypaocia

Apa ta 29 BOI nepiéyovv 0,29 vypacio

AQap®vTog TNV vypacio avti oo To fapog Tov delypatog (2g) mov Ty TEPLEYEL
TPOKVTTEL TO TPAYLATIKO ENPO Bapog:

Bépoc Enpov delypatoc = BOI - Bdpoc vypaciac=2g — 0,29 = 1,89




KataoTpo®n TnG opyavikng ouciag Tou OeiypaTogs - Kauon

To aleopévo detypa (0,5-2 ypappdpia) torobeteiton
o€ Kayidlo mopcseAdvne Kot Katyetal 6 ovpvo amotéppmwong otovg 480 °C yia
2-8 mpec.

Metd v kavon npootifevtal otn otdytn Sml HCI 6N. To diddlvuo petd amod £ B

omOnon petapépetan o€ PLaAN Tv SO0Ml Kot GUUTANPOVETOL [LE OTIOVIGUEVO — \

vepo. ‘Etot mapackevaletan to Aeyopevo STOCK ATAAYMA. Eg?
To detyna oEedmverar pe oE€a, ¥ S ea

(HNO3, H2S04, HC104) c¢ avaioyio 10:1:1

W Opiouévo. otoryeio uropovy vo

TopaineBHody amo Tovg PUTIKODG

10TOUG oY1 UE KODTH OALG e
exyOALoN

-



AvaAuoeig oTto stock dlaAupa

v Khaoua] ynmuiki] avaiven: Oykoperpikr pédodog

v' Evopyavn ynuiki avaivon:

¢  DLoyopmTOUETPO

DocLATOPOTOUETPO

dacpotoemToneTpo ATOMKNG ATOPPOPNGNG
dacuotopmtopetpo ITAdoaToc

.
.
.
¢ Avtoparor Avahoutéc

- To paxpootoyysio exppalovror og emt towg % ent g ENPNG 0VGIAG TV PLTIKOV
10TV

- Ta yyvootovyeio ekppalovial oe UEPN 6TO EKOTOUUVPLO (PPM) emi TS ENp1S
0LG10G TOV PUTIKOV 1GTOV




20G EVYOPLOTO VL0,
™V tpocoyn ocog !




