YINO2ZTPQMATA
KAANIEPT EIA2




YTTIOOTPWUATA

Mopwdn UAIKG TTOU O&V TTPOKOAAOUV @PUTOTOCIKOTNTO KAl
XPNOIMOTTOIOUVTAI YIO VO UTTOKOTOOTAOOUV TO £00(POG WG
MECO AVATITUENG TOU PICIKOU CUCTAMATOG TWV (PUTWV.

Xnuikd adpavn UTTOOTPWHATA:

Agv d100£TOUV IKOVOTNTA AVTAAAQYNG KATIOVTWYV

XNUIKA EVEPYA UTTOCTPWHATA:

‘Exouv onMAVTIKA IKAVOTNTA AVTOAAQYAG KATIOVTWYV



Ta uTTooTPWUATA UTTOKGBIGTOUV

T0 £00(POG WC TTPOG TIC EENG
AEITOUPYIEG TOU:

1. NMapoxn vepou oTa PUTA

2. NMapoxn BPETTTIKWY CTOIXEIWV OTA PUTA
3. NMapoxn o¢uyovou oTn pila

4. ZTAPIEN TWV QUTWV



KUPIOTEPO UTTOO TP WUATO VIO
EKTOG £00WMOUG KAAAIEPVEIEG

> lNeTpofauakag

> [epAITNG

> EAd@pOTTETPO

> HpaioTelaka UAIKA

> AIOYKWHEVN APYIAOG

> [NloAuoupeBavn

> AJHMOG

> KOKOG

> [1p1ovidl, pAoloi OEVOPWY, IVEG CUAOU




Ald@opa EI0N UTTOOTPWHATWY CE
pop®PN TTAOKOG




2UUTTIECMEVOG KOKKOG
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KaAAIEPYEIO HOPOUAIOU COE EAAPPOTTETPO
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ETIOupnNTa XOPOKTNPICTIKA UTTOOTPWHATWYV

> |IKOVOTroinNTIKN CUYKPATNON UYypaoiag

> ETTOPKNG AEPOTTEPATOTNTA

> 2T00epn dopun

> Opolopop®ia

> ATTOAAQYMEVO aTro TTa@oyova Kai CICavia
> EUKOAO 0TNn XpNon

> XOUNAO KOOTOG

> DIAIKO TTPOG TO TrEPIBAAAOV



PY2IKE2 IAIOTHTEX
YINO2TPQMATS2N




KOKKOUETPIKI KATAVOMN

AOpOICTIKI KOTOVOUR KAGOMOTIKI KAOTOVOMN




The percent volume of substrate that iIs
comprised of pores. It is calculated

using the equation:

"r100

P

S
where:

V, denotes the pore volume, and

V. the total volume of the substrate



The ratio of the dry mass (W In kg) of a
substrate to the total volume (Vin L)

of the substrate:




Bulk density of some commonly used
substrates In sollless culture

Substrate Bulk-density (g cm:>)
Rockwool| 0.07 - 0.10
Perlite 0.09 - 0.10
Pumice 0.40 - 0.80
Expanded clay 0.28 - 0.63
Tutf 0.80 - 1.50
Sand 1.48 - 1.80

CoIr dust 0.04°-0.08



EIOIKN ETTIQAVEIQ UTTOOTPWNOTOG




Moisture content (or water content) on
a v/v basis (©)

The percentage of water volume (V)
which is contained in a substrate to

total substrate volume (Vs):



YAPAYAIKEZ IAIOTHTEX
YINO2TPOQOMATQN

KautrUAn eAsUBEpWONG VEPOU



AvUywaon VEPOU OTO TTOPWOEC
TOU UTTOOTPWHUATOG




Water holding capacity

(Container capacity) (0..)

The maximum water content that can be
retained by a particular substrate which
Is allowed to drain after overnight

staying at saturation.



Air space (A,)

The percent volume of the substrate that is

filled with air after the container has achieved
container capacity. The air space indicates the
alr capacity of the substrate. Obviously the air

space can be calculated using the equation:



XapOaKTNPICTIKEG KAMTTUAEG UYPOOIOG (KOMTTUAEG OCUYKPATHNONG VEPOU)
OPICHEVWYV UTTOCTPWHATWY TTOU XPNOIMOTTOIOUVTAIl O& KOAAIEPYEIEG
EKTOG £0A(POUG
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Plant available water

> Easily Availlable Water (EAW): Difference of
volumetric water content between 10 and 50 cm

water suction (1 - 5 kPa).

> Water Buffering Capacity. (WBC): Difference of
volumetric water content between 50 and 100 cm
water suction (5 — 10 kPa).

> Unavailable Water: Water. held by a substrate at
tensions nigher than 10 kPa.




AgpomnepatoTnTa
N Xwpntlkotnta agpa



(Water Holding capacity) (©cc)

The maximum water content that can be
retained by a particular containerized
substrate which 1s allowed to drain after

saturation (Container capacity).



Air Capacity (A,)

The percent volume of the substrate that is

filled with air after the container has achieved
container capacity. The air space indicates the
alr capacity of the substrate. Obviously the air

space can be calculated using the equation:

A.=EPS-0_



[lapaogiyua UTTOAOYIOOU

=== Fine sand
— Coarse sand




Modeling moisture retention CUrves

> Using mathematical models to describe
water retention curves it is possible:

, to calculate the water and air content in
containerized substrates at container
capacity

, to assess the hydraulic conductivity of
substrates under unsaturated conditions




| The model |

The model (van Genuchten & Nielsen, 1985; Milks et al., 1989):

0=0+(0.-0)/|1+(ah)" |

Where:

0 (%): volumetric moisture content of the substrate
h (cm): moisture suction

0 (%): saturated and residual moisture content

0 (%): saturated and residual moisture content

a, m, n: parameters depending on the physical
characteristics of the substrate



Moisture retention curves of four different grades of pumice
(Gizas and Savvas, 2007: HortSci. 42, 1274-1280)
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MEeTAOAN TTEPIEKTIKOTNTOG
VEPOU KATA UYOG
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TThe water. content of a
containerized substrate
at container capacity
depends on the height

: 35.53%
of the substrate: 5.53%
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AWC = f(@r +(0.-0)/[1+@hy ")/
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Water contient
at  container
capacity in
relation to the
height of the
container and
the particle
size of
purmice*

*Placed in containers
with constant cross-
section area with
height
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Effects of particle size of pumice and height of the
substrate in the container on the fruit yield of cucumber

Height of substrate:

a
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Pumice grade (particle size range, mm)

Pot (height 17cm) EE Bag (height 8 cm)




Hydraulic Conductivity

Darcy Low

q. Flow rate (cm min-1)
Ah K : Hydraulic conductivity (cm mint)
g = K _ h: Pressure head (cm)

[ : Distance of water movement (cm)

quL

Ah



Hydraulic conductivity




XNMIKEG IOIOTNTEG
UTTOOTPWHOTWYV

1. XnMIKn ouvleon
2. IkavoTnTa aviaAAaynG KaTIOVTWYV
3. PH



XNUIKN cuvOeon TTETPOLAUBAKO TTPOEPYXOMEVOU ATTO
OUO OIC(POPETIKOUG KOTAOOKEUAOTEG (Yo W/W)

2UCTOTIKO Grodan® Salit® (Israel)
Sio, 47 38
CaO 16 21
Fe,O, 8 13
Al,O; 14 14
MgO 1K0) 9
Na,O 2 3.5
K,0 il l
MnO o
Ti0, I e




IKavoTnNTO aOVTOAAOYNG KATIOVTWY OI0@OPWV
UTTOOTPWHATWY TTOU XPNOIMOTTOIOUVTOI O€
KOAAIEPYEIEG EKTOG £0APOUG

YITooTpWHA IkavoTnTa aviaAAayng
Kamioviwy (mmol. kgi)

[leTpofaupBokag 00— 5

[MepAiTng 00— 15

EAG@POTTETPO 25— 40

AIOYKWHEVN OPYIAOG 0— 5

Ui 110/0) —¢]0/0)

AUpuoG 0)— 50

KOKKOG 200 —£°)5)0,




ANAAYTIKH NEPITPA®H
YINO2TPOMATN



[NeTpofBapfakag

> AVOpYyavo IVWOEG UAIKO
> lNapayeTal JE OEPMIKI ETTECEPYATIA EVOGS
MEIYHOTOG TTOU OTTOTEAEITOI OTTO:
o 60% Ol1aBaon,
o 20% acecTOAIBO,
o 20% avOpaKa.

> To peiypa auto Oeppaiveral otoug 1600 °C.
> MNoapaywyn AemrTwy BeAovwy:
o TTAXOUG 6-8 HikpwV (M), (0,005 mm)
e MNKOG 3 Mm.

> 2UYKOAANON o€ XaAapn TTAESN ME MIO
OUVOETIKN pNTIvh (BOKEAITNG)



[NeTpofBapfakag
> 92-96 % TTopWOEG,
> EI61kO Bdpog 60-100 Kg/m?*
> Mtropei va Aaf3el oTTolo0NTTOTE OXNMO

> [Na xpnon otn YEWPYIA oOV UTTOOTPWHO KAOAAIEPYEIOG
ouvnOwg XpnoINOTTOIOUVTAI:

o KUBoI (Yia TrTpoBACOTNON & TTAPOYWY OTTOPOPUTWYV

o OPOOYWVIEG TTAOKEG (VIO KOAAIEPYEIO TTAPOYWYIKWV
PUTWV).



I010TNTEC TTETPOLBAUBOK

> YWNAnR IKOVOTNTO OCUYKPATNONG VEPOU
> oAU KaAn OEPOTTEPATOTNTO

> TO VEPO TTOU CUYKPOTEI O TTETPORAMPAKOG EIVal OXEOOV
OTO OUVOAO TOU EUKOAO OI10BECIPO VIO TO PUTA,

> XNHIKAO aOPOVEG UTTOCTPWHO

> NAnRpnG ammoucia raboyovwy, (WIKWV EXOpwyV Kal
CICOVIWY

> EUKOAOG oTNHV XpNHon Tou



Mop@sc TTETPOLAUBAKO OTO EUTTOPIO

10 YEWpPYIKA XPNON O TTETPpOoRauBaKag O1aTIOETOI O€
HOP PN TTAOKWY,

Al0CTACEIG OVAOAOYEG ME TO £I00G TOU (PUTOU TTOU
TTPOKEITOI VO KAOAAIEPYNOEI TTAOVW TOUG.

2UvNOwWG yia T AOYOVIKO XPHNOIMOTTOIOUVTOI TTAOKEG
olaoTaoewV 7,5X15X100 cm

O1 peyaAou €101KoU Bapoug TTETPOLRABAKEG (TTEPITIOU
120 g/l) exouv peyaAn SlApKEIO XPNONG KAl ivai
KOaTOAANAoI:

o VIO 5-6 KOAAIEPYEIEG HIKPNG OIAPKEIOG (TWV 4-5 HnVWY)

o I TPEIG KOAAIEPYEIEG MEYOANG OIOPKEING (8-10 pnvowy).



EyKaTaoTaon KaOAAIEPYEIOG O€
TTETPOPRAUBOAKO
2TTOPA EITE O€ NIKPOUG KUBOUG TTpofBAdoTnoNnG N

OTTEVBEIOG OE KUBOUG AVATITUSNG CTTOPOPUTWYV

O1 KU3oI TTPETTEI TTPIV TNV CITOPA VA £XOUV TTOTICOEI JE
OpeTTTIKO OIGAUNMOL.

To akpIEg HEYEBOG TWV KUBWYV ECOPTATOI OTTO TO £I00G
TOU (PUTOU KOl OTTO TOV XPOVO TTOU TA PUTA Ba JEIVOUV
OTO OTTOPEIO HEXPI THV HETAPUTEUOH

MIKPOTEPOG XPOVOG KOl ETTOHEVWG MIKPOTEPO MEYEBOG
KUBWV TO KOAOKOIPI KOI NEYOAUTEPO TOV. XEINWVA



EyKaTaoTaon KaOAAIEPYEIOG O€
TTETPOPRAUBOAKO
> O1 oTTOpOoI TOTTOOETOUVTOI HECO OE MIO HIKPN OTTH
> MeTa o1l TTOPOI KAOAUTTTOVTOI OTTO TTAVW EITE ME

TTEPAITN EITE HE BEPMIKOUAITN N HE MIKPA TEHAXIO
(Vipadeg) TreTpofSapfaka

> O1 kUf3ol apnvovTal va BAaoTAGOUV GTNV
OUVIOTWHMEVN VIO TO KOOE KOAAIEPYOUHEVO EI0OG
BepuokpaCia.

> BaBog oTmropac OTTWG KOl OTIG KOAAIEPYEIEG OTO
£00((POG



TeXVIKN KAAAIEPYEIOG O€ TTETPORBAMBaKa:
[lepITTOINCEIC OTO OTTOPEIO

> OTOaV UTPWOOUYV TO (PUTA, TTOTICOVTOI TOKTIKO ME
OpETTTIKO OIGAUNOL.

> [oTIoCua N ME TTOTIOTAPI N HIKPOKATOIOVIOTNPES
TTOU (PEPOVTAI TTAVW OE KIVOUHEVH pafoo0.

> H peTa@uUTELUON YIVETAI MOAIG VEAPO, AEUKQ,
PICIKO TPIXIOIO APXICOUV VO ECEPXETAI KOI VO
(PAIVOVTOI OTHV KATW ETTIPMAVEIO TOU KUBOU.



lNposToipacia OEppoknniov
> KGAugn Ttou £00@OUG ME TTAOOTIKO (PUAAO
TTOAUOIBUAEvViIOU

> EykaTaoTOON TOU CUCTHHOTOG OPOEUONG

> O1 KUf3ol ToTToBETOUVTOI ] NECO O£ KAVOAIO N
TTAVW O€& TTAOKEG OIOYKWMEVNG TTOAUCTEPIVNG

> TOTmoBETNON TAOKWY TIETPORANPOKO OF
VPOMUMEG TTOU OVTIOTOIXOUV. OTIG YPOMMEG
(PUTEUONG,



[posToipacia Beppoknniov

> O1I Ol0CTACEIG KOI Ol OTTOCTOOCEIG METAGU
TWV TTAOKWYV TTETPORAMPBOKO £CAPTWVTAI
OTTO TO KOAAIEPYOUHEVO (QPUTIKO €100G.

> KapTroOoTIKO Aayovika (TouaTo, ayyoupl,
K.ATT.): 2-4 PUTA ava TTAOKO
UTTOOTPWHOTOG MNKoug 0,9-1 m.

> DacoAlI - @UAAWON Aayxovika (1r.X.
MapoUAl): 10-20 guTd ava m2.



EYKaTaoTOON KAAAIEQPYEIOG

AvolyuO OTTWY OTNV TTAVW ETTIPAVEIO TOU TTAACTIKOU
TMEPITUAIYHOATOG TWV TTAOKWYV TTETPOLRAMBAKO OTA CNMEIA
TTou Ba ToTToBeTNOOUV TO PUTA.

Ol OTOAGKTEG OTEPEWVOVTAI ME EIOIKEG TTAOCTIKEG
KOPQPITOES TTAVW OTO UTTOCTPWHO (OTA OVOIYMOTO TTOU
TTPOKEITAI VO UTTOOEXOOUV TO (PUTA).

TIOETON OE AEITOUPYIO N EYKOTAOCTOOT TTOPOOKEUNG KOl TO
oUOTHHO TTOPOXNG TOU OIOAUMOTOG KOI TO UTTOCTPWHO
OIOBPEXETOI HE OPETTTIKO OIOAUHO HEXPI VA KOPECOEI
TTANPWG OAOKANPOG O OYKOG TOU.






MepAiTnC

[lopwodelIG KOKKoOI OlaupeTpou 0.5-25 mm  xwpig
OVTOAAOKTIKN IKOVOTHTO.

[MapayeTol PE OEPMIKN ETTECEPYOOIA OPUKTOU TTEPAITNH
(npaioTioyevEég TETPpWHA) oToug 900-1000 °C

Avapeign M agpa Kal O10ykwon 4-20 popeg (dnuioupyia
aPpPWOOUG pacag)

YeKaoUOG 0 XWPO OTTOU UPICTATAI ATTOTOMN WUEh

2XNHOTIOHNOG TTOPWOWY KOKKWY AOYO TTOYIOEUONG AEPO
oTn MAada TOUG



XNUIKN cuveeon mePAITR (Y0 WiwW)

2UOTOTIKO [leplIeKTIKOTNTA

SIO, 73,06
Al;O; 15,30
Fe, 04 1,05

CaO 0,80

\Y/[e]@) 0,05
Na,O 3,65

K50 4,50




Perlite placed into pots




U U O U L
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Perlite: Characteristics

Most common perlite grades (particle
diameter): 0.5-2.5and 1.5 - 3.0 mm.

Bulk density: 0.08 - 0.1 g cm°,

Total porosity: ca. 0.65
Perlite Is neutral with a pH of 7.0 to 7.5,

Perlite IS considered a chemically inert
medium.

At low pH there Is a risk of toxic Al release.



Ka)\)\lapyala Topamg (o oaKKoug pa 1T£p)\|Tn




EAa@poTtreTpa

> H eAo@pOoTTETPO €IVOlI TO KOIVO OVOUO TOU
OPUKTOU KICIPITNG.

> [pokeiTal via  Eva OPYIAAOTTUPITIKO
NPOICTEIOYEVEG OPUKTO TO OTTOIO OEV EXElI TNV
CUHTTOYN UPn OAAWV TTETPWHATWY OAAG PEPEI
EKTETAMEVO TTOPWOEG OE OAN TOU TH MACO.

> H Ummapgn €vOoGg TOOO EKTETOMEVOU TTOPWOOUG
KOBIOTA TNV EACPPOTTETPO EVO TIETPWMO ME
XOMNAO £101KO BOPOG.



EAa@poTtreTpa

> O OXNUOTICNOG TWV TTOPWY OTNV EAAPPOTTETPO
O@EIAETOI OTNV OlA@PUYN NPAICTPEIOKWY OEPIWV
MECO OTTO THV MACO TNG KATA TOV XPOVO TTOU
eAduBave xwpa n wugn TG Aapac.

> 2TNV. @UON 1N EAC@PPOTTETPO OUVAVTATOlI O€
HOP®PN TEHOXIWY.

> 27NV EAAOOO UTTAPYXOUV EKTETAMEVO KOITOOMOTO
EAQQPPOTTETPOG OTA VNOoIO TOou  Alyaiou
(KukAadeg, AwodekavnoO) OO TO OTolia TO
ONMUOVTIKOTEPO BpiockovTal oTnV Nicupo.



Characteristics related to air and water

availability of four types of pumice
differing in the particle size range




Chemical properties of pumice

B Pumice has negligible cation exchange capacity

B The surface charge of pumice is low, derived mainly
from impurities of carbonates and metal content.

B The material is stable at low pH.

B New pumice may contain Na at high concentrations,
originating from mining and transport operations.

Chemical composition of pumice

Material

%0




EAa@poTtreTpa

> [NAgoveKTNUATO
o XNMIKA 0OPAVEG UAIKO
o [1OAU YaunARn TINN
o [1OAU KOAN KOAAIEPYNTIKI CUMTTEPIPOPO

»MelovekTnHATA
» Agv O10TIOETAI CUOKEUAOMEVN & TUTTOTTOINMEVN

» MepikeEg popég utropei va repiExel NacCl



KaAAIEPYEIO TOUATOG OE KAOVOAIO VEUIOHUEVO JE




AppOG

> 2UvNOwG  XPNOIMOTIOIEITAOI  KPUOTAAAIKN
OUMMOG TTPOEPXOMEVN) OO TNV  KOITN
TTOTOHWY, N OTToIa £XEl TTEPIEKTIKOTNTO AVW
Tou 50% o€ OI0CEIdIO TOU TTUPITIOU KOl
MNOEVIKN TTPOKTIKA OVTOAAGKTIKI IKOAVOTNTO.

> H aupog ToTroBeTEITOI OE ATOMIKA ] OMOOIKO
(PUTOOOXEIO, OE OOKKOUG I O€ UOPOPPOEG, OE
TTOOOTNTA 6-15 AITPO AVA (PUTO.



AppOG

> EVOAAOKTIKA, N OMUOG MTTOPEI VO OIOCKOPTTICOEl o€
OAOKANPN TNV KOAAIEPYOUMEVH ETTIQPAVEIO TOU
OeppoknITiou, av UTTAPXElI O agbovia oTnV TTEPIOXN
TTOU Aauavel Xwpa N KAAAIEPYEIQ.

> 2& OUTN TNV TTEPITTTWON, TO £00(MOG TOU BEPUOKNTTIOU
ICOTTEOWVETOI KOI KOAUTTTETOI ME TTAOOTIKO @QUAAO
TTOAUOIBUAEvVIOU EPOOIOCHEVO ME OVOIYyHOTO
OTTOCTPAYYIONG, OMOIOHOP@PO KOTOVEMNMEVO OE OAN
TOU THV ETTIPAVEIQ,

> lNMavw o1o TTAACTIKO (PUAAO ATTAWVETAI N AUMMOG O£ EVa
OTPWHO TTAXOUG TTEPITTOU 5-10 cm.



XKY Auuou

=== Fine sand
- (Coarse sand




AppOG

> [MAsovekTnuOTO:
o XOMNAO KOOTOG
o EVvromioTnTa
o XNMIKAO aOPAVEG UAIKO

> MelovekTnHaTO
o ATTOITEI CUXVEG OPOEUCEIG
e H pacdikn &€copuén OAAOCIWVEI TO @UOIKO
TTEPIBAAAOV
o H AETTTN QMMOG EXEI MEIWMEVN
OEPOTTEPATOTNTO



[ToAuoupeBavn

> 2(ouyyapl TToAuoupeBAVNG O TTAOKEG

> YAIKO eTTavoAapBavopuevneg Xxpnone (MExp! 10-15
411

> 2XETIKO UPNAO KOOTOG

> MpofAnua n amroppIYn ToU OTO TTEPIBAAAOV
META TV XPNON TOU



Opyavika UTTOCTPWHOTO

> Tup®n

A ] [e][e)[e]
> DAOIOG TTEUKOU

> KOKKOG ((pA0I0G IVOIKNG KOPUOOG)



Peat

Peat is formed as a result of the partial decomposition of plants

This process occurs in poorly drained areas (peat bogs), where low
nutrient levels and low pH prevalil

Under these conditions lignin and sphagnol (the lignin-like substance of
mosses) cannot be decomposed, thus the main structure of peat-forming
plants remain unaltered

Types of peat according to the plant origin
Sphagnum peat moss

Hypnum peat moss (Hypanaceae)

Reed and sedge peat

Peat humus




Types of peat according to the
degree of decomposition

Class Degree of Decomposition
Light peat H1-H3

Dark peat H4-H6

Black peat H7-H10



KaAAIEpYEIO ayyOUpPIOU O€ OAKOUG HE TUPYN
-




KOAAIEPYEIEC OE KOKO




