DuaioAoyikécC SiaTtapaxéC
KNTTEUTIKWYV BEpuoOKNTTIOU
TTOU OXETI(OVTAI NE TNV
Bpéwn kal To TTEPIBAAAOV TOU
BeppoknTtriov



Nouog Tou eAaxicTOU
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OpenTIKO N P K Mg Ca
GTOLYELD

YVYKEVTPOON 20-80 0,4-3 0,6-6 5-35
(Ppm)

O1 TTapATTAVW CUYKEVTPWOEIG AVAPEPOVTAI OE:
a) Na K, Ca, Mg: TepIeKTIKOTNTA 0€ AVTOAAGSIMO (EKXUAION HE OSIKO OUMWVIO),
B) Na P: avaAuon eddagoug pe Tnv pEBodo Olsen,

Y) yia N: TepiekTIKOTNTA £ddpoug o€ NO;-N.



OpenTIKO Fe Mn Zn Cu B
GTOLYELO

YVYKEVTPOON 4-100 | 6-300 | 0,5-50 | 0,4-25
(Ppm)

O1 TTapATTAVW CUYKEVTPWOEIG AVAPEPOVTAI OE:

a) MNa Fe, Mn, Zn, Cu: TTePIEKTIKOTNTA O AVTOAAGSIpNa (ekxUAIon pe DTPA),

B) Na B: avaAuon £dagoug pe TNV nHEB0dO TG alouedivng.




OYAANOAIAINQZITIKH

H didyvwon tng OpemTiKiC KATACTACNC
TWV QUTWV NECW YNUIKWY OVOAVTEWYV
TWV QUTIKWYV I1oTWV Baciletan oTnv
OUYKPION) TWV OTTOTEAEOPATWY M€
CUYKEKPINéEVA Opla TIpWVY Trou Sivovral
otV BiBAloypagia kol givol yVWOTd wW¢
«KPITINEC TINESY.



MNapaywyn @UTIKNG NAJOG O€ £EAPTNON ATTO
TNV TTEPIEKTIKOTNTA TWV QPUTIKWYV ICTWV OE€
BPETTTIKA OTOIXEIO

CROP NUTRIENT AVAILABILITY MAY

VARY AS A CONSEQUENCE TO
—ENVIRONMENTAL CONDITIONS
(Light, Temperature, Humidity);
—PHENOLOGICAL STAGE

SEASONAL CHANGES IN
CROP REQUIREMENTS
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Impaired flowering and fruiting,

increased pest susceptibility,
nitrate accumulation



OpenTIKO N P K Ca Mg
OTOLYELO
YVYKEVTPOOT) 3-5 0,4-0,6 3-5 1-2 0,3-0,6
(% otnv Enp1y

0VGia)




OpenTIKO Fe Mn Zn Cu B
GTOLYELD
Xvuykévipoon |50-200 | 50-250 [ 30-100| 6-15 20-50
(ppm otV

Enpn ovoia)




SEASONAL CHANGES IN CROP
NUTRIENT REQUIREMENTS

PHENOLOGICAL STAGE

VEGETATIVE
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EmmTwoeig utrepBoAIKNC AiTrTavong
N oTnV TToI0TATA TWV AGYAVIKWYV

> YOUPEIg QuUTIKOI 10TOI
> Mo paAaKoi KapTroi

> ZNMEG atrd TrTaboydéva oTo TTPOoIoV ASYw
HEYAAUTEPNG EUTTABEI0G OE ATBEVEIES



Quality of fruit vegetables grown in
greenhouses: Impact of K

> Adequate potassium supply
- enhances the titratable acidity of vegetable fruits

o improves fruit colour and restricts the incidence of
fruit colour disorders (e.g. yellow shoulder in torato)

> Low K levels are associated with ripening
disorders




Tomato Yellow

Shoulder K

4 Enhanced though not
4 excessive fertilization
#f with K improves fruit
X color in tomato, while
at the same time

! reducing the incidence
K of yellow shoulder and
other fruit color
disorders.
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AZBEZTIO

Mop@éc acBeaTiou oTO £0APOC:

Aafeatitng ( CaCO,)

Aolopitng: CaCO4 *MgCO,

Pwaopopikod diagBéamio (CaHPO,)
Pwaopopikd okraaBéaTio (Ca(HPO,);°3H,0
Yépoguarraritng (Cas(PO,);OH)
®Oopioarraritng (Cag(PO,)sF)

\OITTOI ATTATITEC



Aiadikaoia diaAuTtoToinong aoBeoTiov oTo £60P0C:
CaC03 + c02 + Hzo — Ca(HC03)2

Oepuod kal uypo |*=  Augnuévn MIKpofiakn dpacTnpIoTnTA
KAiJa: !

Augnuévn rapaywyn CO,

m NMAoUo1EC BPOXOTTTWOEIG

!

ExTeTapévn EkTAuon Ca

Oepuod & Enpo H e€aTpION OTO AVWTEPO CTPWHATO TOU
KAipa: £0APOUG UTTEPTEPEI TNGS EKTTAUONG
l

2uoowpeuon Ca




Atroppéonon AoBeoTiov

.Kivnan wpog tnv pila: Malixr pox).

-Aéopeguan Ca_ orta koAAody): 70-85% OuvoAOU TTPOCPOPNPEVWV
KATIOVTWY — UYPNAL pUBICTIKY) IKAVETNTA.

- Zuykévrpwon Ca ot £d5a@iko vepo: 20-1500 myg/L (ouvii@wg 130-600).
-MpéoAnwn Ca amwd pileg: Mabnmky amwoppéenon amd Kopupég
pilixwv TPIXIGiWY.

- MNeparérnra Ca PECL) KUTTUPIKWY UEUBPAVWYV: HIKPN).

Kivnon Ca wpog KEVIPIKG KUAIVEPO: ATTOTTAATHIK.



AIAKINHZH Ca MEZA 2TO ®YTO

> Metagopd péoa oto @uTe: noévo pécm EvAov (M KivnTIKOTNTO.
NEC® ToV OO &tvan pnéapvi).
. Zuveneieg un owkivnong Ca péoco @Ao100:

o Zg mepintoon eddewyng Ca oto mepifpailov tov prllev, 6&v KIviTOTo100vVTol
anofépata Ca and mold @OAAe. ETONEVOC, TO CUURTOUUTO TPOPOTEVING
Ca gpogavilovron oTig KOpLEES aHENONG Kat Ta. VEUPG QUAAC.

o Xaunléc ovykevipaoeig Ca ota 6pyava anobijkevong (kapmoi, pileg).

Avénpévn owamvor: EAdewyr Ca otoug kapmovg.
Mewwpévn dwamvon): ‘EAdewyn Ca oto veapd guAla.



Duaoioloyikéc AsiToupyieg Ca:
1. 2Ta0ePOTTOINCN KUTTUAPIKWY TOIXWUATWYV

Ta KUTTAPIKG TOIXWHATA TTEPIEXOUV OIAPOPES TINKTIVEG.
ZNHavTIKATEPEC gival Ta TToOAUyaAaxkToupovika ogéa (Mro).

O kopPBoulikéc opadeg twv MO TPOCPOPOUV KaTIGVTA OTIWG TA
OpYavik@d KOAAOEIDK) TOU £BAGPOUC.

zyxnuariovran TNKTIVIKG GAata Tou Ca.

To mpoopopnuévo Ca Bpioketan ot 10oppoTtria (katd Donnan) pe TO
eAeVBePO eCWKUTTAPIO Ca.

To eAeUBepo Ca 1Tou TrEPIBAAAEl Ta KUTTAPA CUUBAAAEI kKaBopIoTIKG aTNV
OTAOEPOTTOINGN TWV KUTTAPIKWY TOIXWHATWY TrapeuTrodilovrag tnv dpdacn
NS TToAuyaAaktoupovaong (Mraon).

H MNrdon karaAvel Tnv udpoAuTikr) arodounon Twy Mro.



Duaoioloyikéc AsiToupyiec Ca:
2. ZT00EPOTToINCN KUTTUPIKWY RERBPpAVWYV

. To Ca AsiToupyei wC YEQUPA HETAEU QUICPOPIKWYV Kal
KAPPBOCUAIKWY OpGOWY OTa  QUWOPOPONTTIOI KAl TIC
TTPWTEIVEC TTOU aTrapTifouv TIC NEPBPAVEC.

> AUTEC 01 YEQUPEC 0ONYyoUV Ot CAAQYEC TOU HEYEOBOUC Twv
HIKPOTTOPWYV TWV HENBPAVWV.

> AUTO €&l Ooav CUVETTEID TV OTAOEPOTIOINGT TOUC KOl TnV
AUENON TNC EKAEKTIKIAC TTEPATOTNTAC.

> EKAEKTIKA) TTEQATOTNTA ONUAIVEI HIKPOTEPN TIEPATOTNTA YIA
AVEMOUUNTEC OUGIEC KAl TAXUTEPOI PUBPOI aTTOPPOPNGCNG
HEQW) PNXAVICUWY EVEPYOU HETAPOPAC.



Duaioloyikéc AsiToupyiec Ca:
3. EvepyoTtroinon eviuuwy (1)

. To Ca oT0 KUTOTTAGONO evepyoTTOlEl EvIUPA TTOU TTEPIEYOUV
KAAMOBOUAIvV).

- H 6paGon TtNC KAAPOBOUAIVNC wWC TIPOCBETIKAC OuaGdac
ev(Upwyv aTraitei Trapoucia Ca ot XAPnNAr) CUYKEVTPWOT.

> AvtiOeTa, oTa ITOXGVOPIO KAl TO XUMOTOTTIO N CUYKEVTPWON
Ca?* gival oyenikd vwnAr, TOavov yia va evepyoTrolei karola
¢viupa OTTwC N a-auuAdon.

> Q@aivetan 6m Ta évilupa Trou edpdlovral oTA PITOXOVOPIa BEV
TrapepTrodifovral armd 1o Ca.



Duaioloyikéc AsiToupyiec Ca:
3. EvepyoTtroinon eviuuwy (2)

- Méoa oOTO KUTOTTAQOMNO KOl TOUC YAWPOTIAGOTEC I
ouykévrpwaon Ca?* givan TToAU yaunAr (0,01-1,0 uM).

- AuTO yivetal yia va pnv TrapeuTrodileTal n opdon KATToIWY
evUuwyV TroU adPaVOTIOIOUVTAl ATTO OYETIKA aUEnUEVEC
ouyKevTpwaoelg Ca.

. Téroia  évlupa  civan n  €€olodIQWOEATAON KAl 1)

KapPBOoEUAGOT) TOU PUICPOPOEVOAOTTUPOCTAPUAIKOU OEELIC.



Duaioloyikéc AsiToupyiec Ca:
4. Oppoviké 1ooluyio

@& To |IAA cupBdAAel oTtnv petagopd Tou Ca TIPOC Ta YUPOTOTNO UE OTOXO
TNV SIaTAPNOTN OXETIKA YOUNAWY CUYKEVTPWOEWY Ca oTnVv TIEPIOY TWV
KUTTUPIKWYV TOIXWHATWY.

@ '‘Evol, autd, Adyw Tn¢ ToAuyaAaxtoupovdonc (MFaon) civan oyetikd
XOACpd, EMTRETTOVTAC MEYEOUVOT TWV KUTTAPWY KAl TNV wpipavon.

@ Av 6uwc¢ 1o Ca gival augnuévo, n augivn 6ev PTTopEi va To PETAPEPEl OTA
xuporéoma, omorte Trapeutrodietan n Mdon kol €101 01 QUTIKOI 10TOI
TTaPAPEVOUY OKANEOI (avwpipol).

& Motevetan 61 n ékAuon aiBuAeviou Bivel To Evauopud TNG ATTONGKPUVONC
Tou Ca amd Ta KUTTAPIKG TolXwuata pe Tnv Bori@sia ¢ augivng, omore
EVEPYOTTOIEITAN ) WPIpavon.



5. AOITTEC QUTCIOAOYIKEC
AgiToupyiec Tou Ca

0 To Ca cival amapaitnto aTn BAGOTACN TWV YUPEOKOKKWV.

0 To Ca cupBaAA&e etriong kal oTnV CUPBIWTIKA OéCpEUCN TOU
artpocpaipikol alwTtou OTIC PIlec Twv Yuxavbwv amd T
Baktripia Tou yévouc Rhizobium.

O H oupBoArl Tou Ca omnv cupPiwTnkry 6éopeucn Tou N,
oxetileTan pE TNV apxiky €icodo Twv BAKTNPiWV OCTOUC
(PUTIKOUG IGTOUG KaI TOV GXNHUATIOCHO QUUATIWY OTIC PileC.



Quality of fruit vegetables grown in

greenhouses: Impact of Ca C a

> Ca is related to the occurrence of blossom end rot (BER) and
internal fruit rot (IFR) in Solanaceae fruit.

>~ Many other factors related to greenhouse environment,
(relative humidity, mean temperature, solar radiation intensity
and total salt concentration in the root zone) may interact with
the availability of Ca in the root zone.

>~ Under Mediterranean climatic conditions, the occurrence of
BER is much stronger during the hot weather season (May —
September) than during the colder months of the year.



Tomato fruit:
Blossom-end rot




Pepper fruit:
Blossom-end rot




How to reduce

Blossom-End Rot (BER)

> Use non-susceptible cultivars to BER

> Maintain RH above 60%

> Avoid too high air temperatures

> Avolid excessive K or Mg

> Supply N mainly as N-NO-

> Avoid salinity

> Ensure that Ca level is adequate

> Spray the fruit with a 0.5% solution of CaCl,

> Remove leaves below the clusters to be harvested.




Eggplant fruit:
Internal fruit rot a

Internal fruit rot is a calcium-related physiological disorder,
caused by similar factors with those imposing BER in tomato
and pepper



Tomato:
Radial fruit cracking

Occurs when internal
fruit expansion is
greater than that of the
epidermis

+

Resistance of the cell
walls affected by Ca
availability




NUTRIENTS AND PLANT
HEALTH

Nutrient deficiencies are more frequent
than toxicities in commercial greenhouse
Crops.

A too high supply of a nutrient may
Impose deficiency of another nutrient

' Symptoms of Fe deficiency in tomato leaves, which were brought
about by an excessive supply of Mn in the root zone.




ORGAN AGE AND NUTRIENT
DEFICIENCIES

WHERE DOES THE SYMPTOM APPEAR FIRST?

Highly mobile nutrients Not mobile nutrients
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 Retranslocation and first symptoms = » Deficiency in the new vegetation
) in older leaves. 5 . at the upper plant parts. :

Physiological age of leaves in which early deficiency symptoms appeatr,

based on the mobility of plant nutrients through the phloem

Old leaves N, P, K, Mg
Intermediate to young leaves Mn, Mo
Young leaves Ca, S, Fe, Zn, Cu,

Shoot apices B



