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Anapaitnto Opentikd otoryeio

v Ta amagattnta BQeMTIK& OTOLX el KATIYOQLOTIOLOUVTAL O€ LLAKQO-
OpemMTiKA KAl HIKQO-OQETTIKA AVAAOYA UE TNV CUYKEVTQWOT]S TOUG OTOVG
(PLTIKOVG LOTOVG.

MINAKAZ 1.1 Zroixela mov givan Amapaltnta yia tnv Avantuén twv Qutwv Kai ot NMny<g toug®

Or xnuikéc poppéc mov ouviBawc npocAauBavovtal ano ta @utd deixvovial o€ napevBean, Pe To xNuiko cupBolo Tou
OToIXEiOU va avaypa@etal Ue EViovn ypagn.

MarpoBpenmika: Xpnowonoouvtar os oxetika peydAa mood

(= 0,1 % Enpou puTikou ioTou)

Kupieoe amo Tov agpa kat To

VEQD

Kupiws ano ta otepea Tow edapoug

MuxpoBpenmirag: XonouonoiouvTal G CXETIKG LIKQG oo (=

0,1 % Enpou puticow wotow)

Amo ta orepea Tov edamoug

AvBpakag (CO,)
Ydpoydvo (H,0)
Otuyovo (0,, H,0)

Kanigvra:

AcBéotio (Ca*)

Mayvrioio (Mg2+)

Afwto (NHST)

Kdhio (K¥)

Avidvta:

Afwto (NOy7)

®wopopog (H,P0,~, HPO,?)
eeio (50,7%)

Mupitio (H,5i0,, H,5i0,7)8

Katidvta:

Xahkog (Cu?t)
*KoBahtio (Co?+)B
Tidnpog (Fel*)
Mayydvio (MnZ)
Hikého (NiZ+)

*Marpio (Nat) B
Weuddapyupog (In?*)
AviovTa:

Bopio (H,BO,, H,BO )
¥hwpio (CI7)
MoAuBdaivio (Mo0,*)
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H onpoocio Tov AC@TOL 0TO QUTA

v'To dlwto amotelel Pacikd cLOTATIKO GTOEIO TOADY ATOPUITTOV OPYUVIKOV OVGIHOV
TOV UTOV.

v Amotelel onpovtikd otorygio Tov apvoELmy, To 0moin amroTEAOVV To SOUIKO GUGTUTIKA
TOV TPOTEIVOV, cuurmepAapBavouéveov kot Tov evEOUOV, LECH TMV OTolmV EAEYYOVTOL
o1 BloAoyikég dladikacied.

v' Mo GAAN peyddn kotnyopio ovoidv Tov TepExovy Almto gival To. VOuKAEikd o&éa, ota
omoia. Pacileton M KANPOVOLIKOTNTA KOL 1] YA®POPUAAN, otnv omoion otnpileton o
PMOTOGLVOETIKOC UNYOVIGUOG TV QLTOV.

v Emnpodcbeta, 1o dlwto givar amapaitnto Opentikd otoryeio ya 1o petafoiioud tomv

voaTavOpaK®V GTo PLTA.

v Endpkeito aldtov £yel ¢ amoTéEAEcU TV TPOoay®yn e adénong katl avamtuéng tov
p1likoy cvoTNUOTOS, KOOMG emiong Kol TNV TPOSANYN and To. PLTA AAA®V OpENTIKOV

GTOLYEL®V.

v'To almto av&avetl yevika ) Propdlo Kot TV TopoyoyikoTnTo TOV QUTOV.



O avendapkela Tov N oto QuTa
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2ountopoto averapkeag N

v Yo éAAendn alwtov Ta PUAAA YivovTal evTedws
KITQLVA KAl OTADLAKA ATOQQLTTOVTAL.

v’ Ta vedtepa UAAa pmoel var unv epgaviCovv
CUUTITWOHATA aQX kX meldN To ALwTo UTToQEL vax
kvnTomomnOet amo maAaldteQa UAAA.

v AdVvapol BAactol N kAadia (TteglogLopévn

avAanTuén Tov PuToL)

ITegrogtopévn avBo@opia KAl 1] KAQTOPOoIA.

Ortav n avendpkela al@tov AVATITUOOETAL AQYR, TK

(PUTA UTIOEEL £XOVV EVTOVA AETTA KAl ELAWON

oTeAéXN. AUTO UTTOQEL VA O@pelAeTAL 08 CLOOWEEVON

voaTavOEAKwWV TIOL dev £XOLV XENOLHOTIOM Ol OTN
ovvOeoT apvoéwv 11 AAAwWV evwoewv alwTov. ;. B _
itrogen deficiency symptoms in tomato.

v' OrvdatavOpakeg ov dev XONOIHOTTOLOUVTAL OTO (EpSinand Bloom-2003)
HeTaBOALOUO TOL AlWTOL HTTOEOVV VA
xonowonownOovv ot cvvBeon avbokvavivrg,
dxdkaoiar Tov 0dNYEL 08 CLOCWEEVOT] AVTNG TN
XOwWOTIKNG (LOP XQWHATIONOG O PUAAR, HloXOUG
KoL OTEAEXT OQLOUEVWV PUTWV, OTIWGS 0TI VIOUAXTA
KoL OQLOUEVEG TIOLKIALEG KAAAUTIOKLOD).

AN
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Ot diatapayec Tn¢ BpemTIKIC KaTaotaong
TOU (PUTOU

I I I I

AcBioTio L16npoc

Kayextixn avammuén tov gurod. | v x g
Itpéfhwon Kal akavovioTo oynpavsapay UMWY, 4 Msoovaljpu( x)uugmoac i vmpa’q;uun (Gxakpaniy z
- — nepimwoei Ta pUANa anoypwparifovral kat mapovaalowy

véa Phaornon \v Nekavon i kaoTavéq KhiBeg).

01 fAaoToi Tou puTol eivar aouvriBiota Aemol.

3;?::3;;532;0; :::no:j'm Auoxapipia xarrgowpn Eukomoinon Twv PhaoTi. deficiency-in-plants

OhokAnpo To puTd £yet éva avoryTo mpacivo xp "

Alwro _ ot Kaho | : g , S
EPYMC Y oo gl 77> Oyporipun anigpoon mcrepsgipec o gl s //blog bluelab.com/how-to- |dent|fy -and- treat—nltrogen—

Mayydavio
Al0££l6l0 ToU Qv Opm(a Meooveupieq yhwpioeig ota veapd QoA
Ta puta pEvouy pIKPATEPT KAl AVANTO000 Nexpuki Knhiec ota guRlG.
To péyeBoc UMWY gival pikpo, 1) avantuéy a N KaKooymioTiopc Ty @iy,
Zuyva unapyouv Aevke evanoBéoeig ota guAAa Kagetia povob

(Proyevixn) anacfeoronoinen)
https://agriculturistmu

Owopopo ayvioio a.com/function-and-
ANoYpWHATIONGE TuN YNpaIOTEPWY PUANL Mepigepeiaxi kat apydtepa mheupuy deficiency-symptoms-
(pwp xan yakkvo ypwpa). f} pecoveupia Yhpwan Ty QoMY of-

PETadl TV KUpILV VEUPWOEWY.
EpuBpd¢ peraypwpaniopdc Twy puwy
avti YAwpworng .

\zy Plant
A= Protectlon

Nexpurikéc knhidec oy kdTw Empavera TwY QUARLN.
Koxkiviopa Twy piogwv.
ONokAnpO TO YUTO £xE1 Eva OKOUPO TPATIVO Xpupia.

nitrogen/?utm_conten
=cmp-true

www.plantpro.gr

https://www.afentoulis-
geo.gr/page/6/13/%CE%A3%CF%85%CF%87%CE%BD%C
E%AD%CF%82-
%CE%A4%CF%81%CE%BF%CF%86%CE%BF%CF%80%C P 7 : ol
E%B5%CE%BD%CE%AF%CE%B5%CF%82 https://plantpro.gr/kaliergies/f1140300/24

https://www.novagreen.gr/oi-kyrioteres-
trofopenies-esperidoeidon-agravia-2/
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EIKONA 12,1 Zupntopata EAAEWYNC Kat mepicoelag alwtou. (a) ®uto @acoMdac pe EAAewwn alwrou (e€1d) mapouctdalel TUMKA cupTTwpata
XAWPWONG OTA KATWTEPA QUAAG KAl ONPAvIik avactoAn tng avantuéng Tou Qutol OE OXEOT PE TO QYUTO ota 6e£id@ ToU avantUCcoETal O
KavoVvIKEG ouvOnkecg. (B) Ta @UAAA Tou QUTOU ayyoupldg KOVIa oTo QUTOSOXEI0 OTIOU AVaNTUCCETAL TO PUTO, Eival XAWPWTIKG AGYO TOU OTL TO
M peTa@épbnKe amd Ta MaAQiOTEPA OTa VEOTEPA QUAAA Ta omoia éxouv éva BaBu mpacivo xpwyd oTa apicTepd TN elkovag. (y) Eva tumko
cupmtwpa and EAAEwyn N oTo KaGAGumoKL €ival TO KITPIVIOPA TwV QUAAWY oTn BAcn Tou @uToU, 0 PETAXPWHATIONOC TNG £EKIVA amo tnv
KOpU@n Tou QUAAOU Kal EKTEIVETAL KATA PNKOC ToU KeVIpIKOU veUpou. (6) KaAhépyewa puliol n omoia 6éxBnke unepBoAkn mocotnta M. H
napadociakn MOIKIAIG OTIWE @aivETal OTO APICTEPO PEPOC TNC EIKOVAC EXEL PEYAAUTEPO UWOC PE ANOTEAECHA Va £XEL MAAQYLAGEL OF avTiBeon pe
pla «véa» molkiAia n mapaywyr TNE onoiag £ival IKAVOTONTIKA O cuvBNKeg auEnpévng mocotntac alwrou AGYo Tou pKpoU Uyoug avantuing
ToU Tapoucialel Kat Tou avBeKTikoU axupou Tou mapdayetl. (Pwroypagia, Pe TNV EUYEVIKN Tapaxwpnon R. Weil)
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H averdpkeia Tov ACOTOV 6TO GUTEAL

Ta nahaiéTtepa PUAAa yivovTal avoixTa npaciva i
KiTpIva, n avanTtuén eival capwc kabuaTepnuévn. Me
ouvexn EANAEIYPN, O anoXpWHATIOUOC EEANAWVETAI O
0AOKANPO TO PUAAWA.

O1 veapoi BAACTOI, Ol HioX0I Kal Ol HioXol TwV ouoTAdWV
yivovTal poC i} KOKKIVOI, aveEapTnTa anod Tnv noikiAia.
>€ ouvOnkec Enpaciac, Ta NePIBWPIa TWV PUAAWV
TeiVOuv EAaPPA Npoc Ta Navw, papaivovtal Kal
OTEYVOVOUV.

>€ ooBapr avenapkelia, avanTuooovTdl VEKPWTIKEC
NEPIOXEC 0Ta NAAAIOTEPA PUAAG pnopei va papabolv
kal va &pabouv.

[ ’

https://lodigrowers.com/identification-of-nutrient-deficiencies-from-leaf-symptoms/
https://plantpro.gr/kaliergies/f1140501/26

https://www.yara.co.uk/crop-nutrition/grapes/nutrient-deficiencies-grapevines/nitrogen-
deficiency-grapevines/?activeSlide=8998




H averdpkera Tov ACOTOV TNV €A1

KiITpiviopa Kupiwg oTa veapd (pUAAG

[EVIKOC anoXpwuaTIonoc Tou OEvOpou.
Mepiopiopevo peyeboc BAAOTWV Kal PUAAWV
MEePIOPIOPEVN-KAXEKTIKN avanTu&n Tou devopou.
'EA\eIpn veag BAGoTnong

https://www.haifa-group.com/olives-
fertilizer/crop-guide-olive-trees-nutrition
—

https://www.yara.co.nz/cr
op-nutrition/olive/nutrient-
deficiencies-
olives/nitrogen-deficiency-
olives/




H avemdpkera Tov ACOTOV 6TO KNTEVTIKA

KiITpiviopa-xAwpwon Twv GUAA®V. AuTrh n XAwpwon
ouvnOWC EeKIvVagl NPWTA anod Ta wpIPd, KATWTEPA
(PUANAQ.

[EVIKOC anoxXpwuaTiopoc Tou puToU.

To puTO €xel akavbwdn ueavion Ye apairy avanTuén,
av Kal To oUVOAIKO UWoG OV UEIWVETAl.

Me Tn ouvexI{ohevn aoiTia Ta KaTw (naiid) eUAAa
yivovTal KiTpiva kai noAAG anokTouv PoB XpwHa npiv
nedBavouv npowpa.

Tomato Nutrient Deficiency — Haifa Group

https://www.yara.co.uk/crop-nutrition/tomato/nutrient-deficiencies-tomato/nitrogen-deficiency-
tomato/



OVETAPKELD TOV AC(oTov ot Knnavﬂka

Figure 2. Cucumber (Cucumis sativus) plants subjected to three levels of nitrogen deficiency (A): minimal (B).
intermediate (C). and stressed (D).
https://www.researchgate.net/publication/252931827_TECHNICAL_FEASIBILITY_OF_COLOR_INFR

ARED_IMAGERY_FOR_MONITORING_PHYSIOLOGICAL_STRESS_IN_GLASSHOUSE_CROPS/figures?
lo=1&utm_source=google&utm_medium=organic



H averdpkeia Tov ACOTOV 6T AYPOGTOON

KiITpiviopa-xAwpwaon Twv QUAAWV.

Eneidn To alwTo €ival &va KivnTo BpenTIKO OUCTATIKO OTO (PUTO, TA
OUNNTWHATA gPgavifovral NpwTa oTa ynpaioTepa pUAAa Kal oTn
OUVEXEIQ avanTuooovTal oTa veoTepa PUAAA KaBwG Ol CUVONKEG
yivovTal o€giec.

P, eviKOG anoxpwpaTiopog Tou QuUTOU.

Meiwphevn avanTun.

Ta @uTa Pe ENelyn alwTou wWPINalouv VWPIc KE ONUAVTIKA HEIWHPEVN
anodoaon kal noidTNTa.

https://www.agric.wa.gov.au/mycrop/diagnosing-nitrogen-deficiency-wheat

https://www.powerag.com/deficiencies/nitrogen-deficiency-cereal-grains/



H avenapkelo Tov ACOTOV 6TO ECTEPLOOELON

x st > 40 DAND 50 DAND 60 DAND 80 DAND 100 DAND 120 DAND
a,

Control

https://www.globalnetacademy.edu.au/listen-to-your-lemons-
what-are-your-citrus-trees-trying-to-tell-you/

KITpiviopa-xAwpwon Twv GUAAWV. o v i
Eneidn To alwTo €ival €va Kivnto wl® ettt |© ] ey
BpenTIKO CUCTATIKO OTO (PUTO, TA g ' * ¢l P o vy 2> <ub S Lk
ouPnNTWPATAa peavifovral NpwTa g . 4L B
oTa ynpaidtepa GUMa kai oTn 5 em | L e B
OUVEXEIa avanTuooovTal oTd i S oo ] [ =g Li®
vedTEPa PUAAG I i i N S o5

' ! v 0 20 40 60 80 100 120 0 20 40 60 80 100 120 140 A
rEV|KOC CII'IOXp(1)|JCITIO'|JO(; TOU Days after nitrogen deficiency (DAND) Days after nitrogen deficiency (DAND)

IE\')/Isvépo'u ) \ Figure 1. (A) Leaf symptoms of N deficiency in ‘Shiranuhi’. (B) Changes in SPAD values of the leaves
ElopeVN avanTuen. of ‘Shiranuhi” according to the period of N deficiency and resupply. (C) Changes in leaf N content

in ‘Shiranuhi’.



H averdpkera Tov ACOTOV 6TO TUPNVOKOPTTOL

KiITpiviopa-xAwpwaon Twv QUAAWV.
Eneidn To alwTo €ival &va KivnTo BpenTIKO OUCTATIKO OTO (PUTO, TA
OUNNTWHATA gPgavifovral NpwTa oTa ynpaioTepa pUAAa Kal oTn
OUVEXEIQ avanTuooovTal oTa veoTepa PUAAA KaBwG Ol CUVONKEG

| yivovTal o€giec.

rz-:vmoq anoxpwpanopéq Tou OEVOpOU.

https://fruitsandnuts.ucdavis.edu/peach-nectarine-
deficiencies



[Hapdyovteg mov tpokaAovv EAdenyn N 6ta UTQ

H éAAenpn N pmopel va oxetiCetat:

v

v

v

Me tov TUTO TOU €dAPOUG KAl ELVAL XAQAKTNOLOTIKN Yot AN Kol KAAX
oTeayYLLopeva €dA@n e YOI YOQT] EKTTALOT) OQETTTIKWYV OTOLXElwV.

Me tnv veEPoALKT] AROELOT] KAL OL £VTOVEG BEOXOTITWOELS TTEOKAAOVV €AAenPT) al@tov
AOYw vEQPOALKOV TTOTIOHATOG.

H éAdenn vygaoiag tov eddgoug emnoedlel TNV AmoQQOPNOT TWV LOATOIXAVTWV
0QeMTIKWV CLOTATIKWY ATIO TIS PLLES TV PUTWV.

O ag@LopOG6 TOV EdAPOUVG eTtQEALEL TNV HIKQEOPBLAKT] dDQATTNELOTNTA (08 avaeQOLeg
oLvVvOTKEG YIVETAL ATIOVITQOTIOON.

H Oegpokpacia tov eda@ovg emneealel TOTC TOUS UIKQOOQYAVIOHOUS KL TNV
HKQOBLakT) OQAXOTNELOTN T

Ta vnAa emimeda Zn, Mn, K kat tdvtwv xAwplov eivat emiong peta&d twv attwyv
AVETIAQKELAG AlWTOL OTA PUTA.

H av&npévn adatotnta tov eda@oug emnEeedlel AQVNTIKA TNV ATOQQOPNOT] TWV
OpemTIkV OLOLWV AOYW TNG OOUWTIKTG Ttleong Kol pewwvel TNV mEooBaon oe N.

To pH tov edagovg enmnpealet emiong tn dwxOeopotnta N yia Tic kaAALéQyeteg: elte to
LVPNAO elte to XapunAo pH etvat dvopevég. IToAanAn emidoaon, dnAadr) otovg
HIKQOOQYAVIOHOVUG, &lte 0tn daOeouoTn Tt AAAWV OQETTIKWV OTOLXElWV K.AL.

H ntagovoia Cillaviwv mookaAel aottia amo N, agpov ta Cllavia 0teQoVV TIC KAAALEQYELEG
CWTIKWV OTOLY ELWV.

IToooONKN 0QYAVIKWV VTTOOTQWHATWV: BETIKI] 1] *QVNTIKN £TOQAON OV OXeTICeTAL [LE TNV
TOLOTNTA AVTWV TV VAWV (avOektikotnta otnv Broartodounon, avaAoyia C/N k.a.)



Mop@éS al@Tov OV Tpocrloupavovrol amwo To QUTA

v'To p1kd cHotua Tov eLTOV TpoclouPdvel To Glwto amd To 60O VIO TN HOPPN
vitpikdv (NOy') ko appoviakov (NH,*) wdviov.

v Extdg amd o VITPIKE KOt T OpLmdviokd 10vTa, To QUTA UTOPEL Vo amroppoPricovy Kot
vitpmon (NO,) 1dvta mov gival tofikd, ®oTOGO 1 GLYKEVIPMOOT TOVG GTO €6PIKO
otdAvpa glvon pkpn.

v'To. UTO givol SuVoTOV Vo TPOSAOUBAVOLY UIKPOUOPLOKES VOUTOSIOAVTEC EVAOOELS
alOTOL (KLPIWG TPOTEIVEC KAl AUIVOELD).



O KVKAOG
TOV 0lOTOV
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EIKOMA13.2 O wikAog Tou afmtou, UE EP@acn oTo KOpIo PEpOC ToU KUKAOU (XovIpd, yEpu BEAN), OTOU TO opyavikd afmTou avopyavomol-
£iTm, Ta PuUTA TposhapBdvouy To avopyavo dlwTo, Kal TEAMKI To opyavikd dlwTo EMOTPEQEL oTo GO, P TWY QUTIKGY UTOAEIRATWY,
INPEMDoTE TIg SlodiKaslec PE TIC OMDIEC AfwWTo Twy ESOPEY XOVETOL KOl avanAnp@veTal, Td KouTd avTimposwmelouy Sidpopes pop@Es Tou
afwrtou, Ta BEAn avnmposwnedouy SIOSIKATIEC PE TIC OMOIEC N YId Ppop@r) JETATPENETML OF aAAn. O opyavicpol Tow eddpouc, Ta eviupa Twy
omoiwy KataAlouy To PEYTAUTERD PEpOC TwV avTIGpAsewy Tou KiKAOU, TaOpouGIaiovTa oTa KOUTIA JE OTPOYYURENEVES AKPEC KOl pEpOUV TNV
£vBEIEN "MO" [PwToypapia, PE TNV EUYEVIKNA mapaxwpnaon R. Weil]



O kvkArog TOV ACOTOV
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IIpocoropiopndg oikov N pe tn péooo Kjeldhal

Xonowomolovue puadec-cwAnveg Kjeldahl (75 ml)

OTLC OTIOLEG:

v' ITpooBétovpe 500-1000 mg ENEov @UTKOV LOTOV

v’ TlpooOétovue 5.0 g of digestion mixture
(100:1:1000 CuSO,-5H,0/5¢/K,SO, or 1:60:1670
(CuSO, /TiO, /K,50,).

v' EvaAAaxktika xonotpomotovpe dV0 TaAUTAETES e
T TTAQATIAVQ.

v' TTpooBétovue 10 mL mukvov H,SO,.

v TortoOetovpe tig praAeg Kjeldahl oe katdAANAN
ovokevr) Oéppavong

kot Oepuatvovpe otadiakd éwg toug 400°C (0QLopog

TIEQOYQAUUATOG O EQUOKQATLOV KAl DIXQKELAG

XWVELOT|C)

v To aprvoupe va kQuwoetl kat petoapue to NH,

v' EmtAéyovpe ) péO0dO TITA0dOTNTNONG AoV
TIQOTYOUHEVWS ATTIOOTAEOVHE TO AUUWVLO HLE
xorjon NaOH (30%) kot to deopedoovue oe
dtaxAvpa Booukov 0&€og (4%). Ltn ovvéxewx
TrtAodotovpe pe apato duxAvua HC1 1 H,SO, (0.1




Nitrogen Determination
by Kjeldahl Method

The Kjeldahl method is used to determine the nitrogen content in organic and
inorganic samples.

For longer than 100 years the Kjeldahl method has been used for the determination
of nitrogen in a wide range of samples. The determination of Kjeldahl nitrogen is
made in foods and drinks, meat, feeds, cereals and forages for the calculation of the
protein content. Also the Kjeldahl method is used for the nitrogen determination in
wastewaters, soils and other samples.

It is an official method and it is described in different normatives such as AOAC, USEPA,
ISO, DIN, Pharmacopeias and different European Directives.

The Kjeldahl procedure involves three major steps: ]

Digestion Distillation F
Organic nitrogen is NH, is distilled and 2 : 2 r
converted into NH,' retained in a receiver vessel Nitrogen is determined

PanReac'?‘:’ R
AppliChem

ITW Reagerts
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AppliChem

ITW Reagerits

1. Digestion

The aim of the digestion procedure is to break all nitrogen bonds in the sample and
convert all of the organically bonded nitrogen into ammonium ions (NH,*). Organic
carbon and hydrogen form carbon dioxide and water. In this process the organic material
carbonizes which can be visualized by the transformation of the sample into black
foam. During the digestion the foam decomposes and finally a clear liquid indicates the
completion of the chemical reaction. For this purpose, the sample is mixed with sulfuric
acid at temperatures between 350 and 380 °C. The higher the temperature used, the
faster digestion can be obtained. The speed of the digestion can be greatly improved by
the addition of salt and catalysts. Potassium sulfate is added in order to increase the
boiling point of sulfuric acid and catalysts are added in order to increase the speed and
efficiency of the digestion procedure. Oxidizing agents can also be added to improve
the speed even further.

Sample Catalyst
Protein (-N) + H,S0, ——> (NH,),S0, + €O, + H,0

After digestion is completed the sample is allowed to cool to room temperature, then
diluted with water and transferred to the distillation unit.
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- Shake the milk sample carefully so that it does not foam.
- Weigh approx. 5 g of the homogeneous sample.

Balance

» Place the sample into a digestion flask.

- Add 2 Kjeldahl tablets of 5 g of the Missouri catalyst.

- Add 20 ml Sulfuric Acid 98%.

- Carefully suspend the sample by gently swirling the tube.

- Bring the digestion tube/flask and mixture into the digestion
unit and into a heating block.

- Heat the mixture (350 - 380 C) until white fumes can be seen.
- Continue the heating for about 180 minutes.

- The vapours of water and sulfuric acid are bubbled through a
solution of sodium hydroxide (scrubber) to neutralize them.

- The digestion is finished when the sample will be totally
transparent with a slightly blue color due to the Cu from the

catalyst.
_ - The sample is allowed to cool to room temperature and
Heating  Scrubber cautiously approx. 100 mi of water is added.
block - Then the content of the glass tube is transferred to the

distillation unit.



2. Distillation

During the distillation step the ammonium ions (NH,*) are converted into ammonia (NH,) by adding
alkali (NaOH). The ammonia (NH,) is transferred into the receiver vessel by means of steam distillation.

(NH,) SO, + 2NaOH =——— 2NH, (gas) + Na,SO, + 2H.0

The receiving vessel for the distillate is filled with an absorbing solution in order to capture the ||
dissolved ammonia gas. |

e Common absorbing solutions involve aqueous boric acid [B(OH),] of 2-4% concentration. The
ammonia is quantitatively captured by the boric acid solution forming solvated ammonium ions.

B(OH), + NH, + H,0 =——— NH,* + B(OH),”

® Also other acids can be used as precisely dosed volume of sulfuric acid or hydrochloric acid that
captures the ammonia forming solvated ammonium ions.

H,S0, (total) + 2NH, ———> SO, + 2 NH_*
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2. DISTILLATION

@ NH, is condensed.

50 ml of sodium hydroxide
509 solution is added to \ ®
the sample to neutralize

the pH and to convert
NH_* into NH..

- NH, is captured in a 50 ml of boric
acid solution 4% that contains 6 -7
drops of Tashiro's indicator.

- When NH, reacts with boric acid
the solution turns from red violet to
green (pH 4.4-5.8) due to the color
change of the indicator from acid to

® - basic medium.

DR e - Around 150 ml of condensate is
captured in the boric acid solution.
- It can take approx. 5 minutes.

A stream of water vapor
is bubbled into the sample
to entrain the NH, formed.

4
pE am
- L

@ ~ Distillation unit

Sample already digested
with sulfuric acid 98%.
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CALCULATIONS

The calculations for % nitrogen or % protein must take into account which type of receiving solution was used and
any dilution factors used during the distillation process. In the equations below, “N" represents normality. “ml blank®
refers to the millilitres of base needed to back titrate a reagent blank if standard acid is the receiving solution, or
refers to millilitres of standard acid needed to titrate a reagent blank if boric acid is the receiving solution.

* When boric acid is used as the receiving solution the equation is:

; (ml standard acid - ml blank) x N of acid x 1.4007
% Nitrogen =

weight of sample in grams
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[IpoBANpa-Y moroyiouol

* [payuatikd BApog ¢npwv QuTIKWYV 10TwV:0,5 g

« 12,1 ml katavaAwaon diaAuuaTtog HCI (0.05N) katd tnv TITA0dOGTNON TOU
ociypatog kal 0,1 ml katavdAwon yia To TUPAS (atTéoTacn xwpic deiyua).

* [vwpiloupe 611 1 ml dilaAupaTtog HCI (0.05N) e¢oudetepwvel 0,0007 yp. alwTou

* YTroAoyioTe TNV TTEPIEKTIKOTNTA % €TTi TOU ENPoU Bdpoug o€ AlwTo

NAYZH

H KaBapn katavaAwon HCL givar 12,1-0,1=12ml

To 1 ml diaAupatog HCI (0.05N) e¢oudetepwvel 0,0007 yp. alwTou

Ta 12 ml X="?

X=0,0007*12/1= 0.0084

Apa 1a 0,5 yp. Enpou BaBpou @uTtikou 1oTou TrEPIEXEl 0,0084 yp alwTtou
Ta 100 yp. X=?
X=0,0084*100/0,5 yp. = 1,68, Apa n TTePIEKTIKOTATA 0€ AlwTo €ival 1,68% &TTi TOU

¢npou dciyuarog.



Epunveila aroteréopnotog: Kplowun Xuvykévrpmon-Zmveg

LOTO elval exelvn N OLYKEVTOWOT) KATA
aTtd TNV OTIOLA 1) AVATITUEN TOL (PUTOV-
aTOO00T) TtEQLOQLLETAL ONUAVTIKN.
«AQLoTn ovyKEVTOWON» elval exelvn
OUYKEVTOWON KATA ATtO TNV OTtola
ETUTVYXAVETAL N HEYLOTI ATtOdOOoM.

Katw and v kolowun ovykévtowon
onuovpyettal pia Cwvn avenapkelag
TNV ool 1) ATtOO00T) HELWVETAL
OTHOVTIKA

H Cwvn enapxeiag émetat tng kQIOUNG
OLUYKEVTOWONG KAL OTNV 0ol | avENO
TNG OLYKEVTOWONG VOGS OTOLX €OV
oxetlCetal e TNV HEYLOTN ArddooT).
[Tepautépw av&énon g ovYKEVTOWONG
ToUL 0QeTMTIKOV OTOLXEIOV OTOVG PUTIKOVG
LOTOUG TIROKAAEL EAGTTWOT) TNG ATTODOOTG
TlavotTata A0yo ToEKOTNTAS ATO TO
OpemTikO oTOLXELD YIALTO KAt ovopdleTatl
Cwvn To&koTnTAaG.

EMOPKELOS/ UVEMAPKELUS/TOEIKOTN TS

v «Kpioun ovykéviowaon» 0ToV QUTLKO

. Deficiency Adequate zone Toxic
E Zone Zone
£ 100 - \
- =
S E
o5
pg>
§ L 5{] —
L
R
(G
0r Critical concentration
w

Concentration of nutrient in tissue
(umol/g dry weight)

FIGURE 5.3 Relationship between yield (or growth) and the
nutrient content of the plant tissue. The yield parameter
may be expressed in terms of shoot dry weight or height.
Three zones—deficiency, adequate, and toxic—are indi-
cated on the graph. To yield data of this type, plants are
grown under conditions in which the concentration of one
essential nutrient is varied while all others are in adequate
supply. The effect of varying the concentration of this nutri-
ent during plant growth is reflected in the grow th or yield.
The critical concentration for that nutrient is the concentra-
tion below which yield or growth is reduced.



[Topdoetypo amoTEAEGULATOC OVOAVGE®V

AtroteAsgpdtwy Avdiuong Aciyparog PUAAwWY.

MINAKAZ

ENia (Xeipwvag) 25 eTwv

MakpooToixeia %

OMKS N P K Ca Mg
Tiéc Emdpkeiac 160 | 200 009 | o012 070 | 100 too | 250 0.10 0.30
AmoTéAsopa: 1 554 0.41 0.77 2.12 0.24
XopokTnpioudc: MA Y E E E
IxvooToIxXEia ppm
B Mn Zn Fe Cu
Tipéc Emdpkeiac: 20 | 50 50 | 150 R 50 | 150 500 | 2000
AmoTéAeopa: 18.57 4635 10.87 128.80 6.8
Xopakmnpioudc: MA MA ME E E

MNMEPIrPA®H ©OPENTIKHZ KATALTAIHZ: A: Averrdpkea, MA

© Mepikn Avemrdipkeia, ME: Mepikr) Emdpreia, E: Emdpreia, Y: Ymepemdpreio




H owayeiprion tov al®TOV 6TO OYPO

v H ag1popog drayeipion Tov aldtov §Yel d¢ 6KOTO TNV EMTEVEN TPLOV GTOYMV:

1) dwtpnon TS OPYOVIKAC 0LGING £T0l MOTE Vo, dSlao@aAiletal 1 pokpoyxpovio Tpoundea, Tov
€0QpoVC e dlmro,

2) poduion G mTOGOTNTUS TOV SNAVTOV HOPP®Y al®dTOV MOTE Vo dAcQOAIleToL 1| KAALYN TOV
OpeNTIKOV AmAIT|GEOV TOV PLTOV GE ALMTO KOt

3)mv mpootacia Tov TEPPAAAOVTOC UECH TNG EANYIOTOTOINGONG TOV OTOAEIDOV SOPOPOV UOPPOV
al®TOV amd TO GVGTNUA PLTO — £0APOG, OTMC Elval 1] EKTAVCT Kol ETLPAVELNKT] ATOPPOT) TOV VITPIKDV
OVIOV KOl TOV S10ALTOD opyoviKoy al®dTov, Kabm¢ Kot TNE appumviog Kot Tov 0EEWinv Tov al®Tov,
KOTO TIC EKTTOUTES aEPIMV.



H owayeiprion tov al®TOV 6TO OYPO

v Katd ™ dwyeipion tov aldtov (N) ueydin mpdxinon amotelel  mapoyf ota utd S100éc1umv Hope®v al®Tov TV KOTAAANAN
YPOVIKY| OTIYUN, O IKOVOTOMTIKEG AAAG Oyl VITEPPOAIKES TOGOTNTEG KAl LE TNV EAGYIOTN OLVATH AT®OAEWD amd TO TEPPAAloV. e

avTO TO oNEL0 TOPOVGLALOVTOL TEGGEPLS OLUPOPETIKEG TEXVOAOYIEG 1] TPUKTIKEC TTOV £PAPUOLOVTAL OTO AMTACUATO:

1) Epapuoyn oe 06celg €vog al®touyov MTAGHOTOC a@OpE TV €QOPUOYH TNG GLVOMKNG TocOTNToG Tov aldTov OF
HaKOAMEPYELD GE TOAAEC KPEG DOCELS avTi va yivel 1 epapuoyn o povo @opd (cuvnbmg mpiv 1 Katd TN 6Topa oG
ETNGLOG KOAMEPYELOG)

2) Xnukol avacTtoleic ¢ vitpomoinong €ival ovcieg ot omoieg avacTEALOLY TN SpacTNPIOTNTO TOV PaKTNPI®V TOV YEVOLC
Nitrosomonas mov petatpénovv ta NH,* oce NO; o610 mpdT0 610510 TG Vitpomoinong (novo&uyevaon €viopo) (xpron
TOPEUTOIGTDV).

3) To Mmdiopato Bpadeiog amodéspevong eivat £vog Tpomog peimong g andAlag Tov N arnd 1o £60pog. QoTd60 1 TAEOVOTHTA
TOV Mmacpdtov Bpadsiog amodéopgvong aldtov mapackevdlovion pe v emneEepyacio g ovpioc Hedidpopa VAIKE TOL
eMPpadvvouy TN SAVTOTOINGN TG 1 AVOGTELOLY TNV VOPOALGN NG 6€ aupmvia. Tétola Tapadeiypoto amoteLovV 1 ovpia-
@opuraAdeLOT, tooPovtvlikn) dtovpia (IBDU), pntvo-emikaivrntopevo Mmdouato (m.y. OSmocote®) kot ovplo ETKOADUEVN
ue moAvpepn M Belo.

4) EQappoyn WKtdv KOAMEPYEIDOV tE WyoyovOn ta omoio deevovV Gl®To amd TV OTHOCEULPO LEGH TNG PLOAOYIKNG OEGUEVONC

oV al®TOV.



2.0C EVYOPIOTO YO TNV
TPOGOYN COC



	Διαφάνεια 1:  ΕΡΓΑΣΤΗΡΙΟ ΘΡΕΨΗ ΦΥΤΩΝ-ΓΟΝΙΜΟΤΗΤΑ ΕΔΑΦΩΝ    ΠΡΟΣΔΙΟΡΙΣΜΟΣ ΑΖΩΤΟΥ ΣΤΟΥΣ ΦΥΤΙΚΟΥΣ ΙΣΤΟΥΣ              Εισηγητές: Βασίλειος Τζανακάκης & Φοιτητές ΕΛΜΕΠΑ
	Διαφάνεια 2:  Απαραίτητα θρεπτικά στοιχεία
	Διαφάνεια 3: Η σημασία του Αζώτου για το περιβάλλον: Ευτροφισμός
	Διαφάνεια 4: Η σημασία του Αζώτου στα φυτά
	Διαφάνεια 5:  Ο ανεπάρκεια του Ν στα φυτά
	Διαφάνεια 6: Συμπτώματα ανεπάρκειας Ν
	Διαφάνεια 7
	Διαφάνεια 8
	Διαφάνεια 9
	Διαφάνεια 10: H ανεπάρκεια του Αζώτου στο αμπέλι
	Διαφάνεια 11: H ανεπάρκεια του Αζώτου στην ελιά
	Διαφάνεια 12: H ανεπάρκεια του Αζώτου στα κηπευτικά
	Διαφάνεια 13
	Διαφάνεια 14
	Διαφάνεια 15
	Διαφάνεια 16
	Διαφάνεια 17:  Παράγοντες που προκαλούν έλλειψη Ν στα φυτά
	Διαφάνεια 18: Μορφές αζώτου που προσλαμβάνονται από τα φυτά
	Διαφάνεια 19: Ο κύκλος του αζώτου
	Διαφάνεια 20: Ο κύκλος του αζώτου
	Διαφάνεια 21:  Προσδιορισμός ολικού Ν με τη μέθοδο Kjeldhal
	Διαφάνεια 22
	Διαφάνεια 23
	Διαφάνεια 24
	Διαφάνεια 25
	Διαφάνεια 26
	Διαφάνεια 27
	Διαφάνεια 28
	Διαφάνεια 29: Πρόβλημα-Υπολογισμοί
	Διαφάνεια 30:  Ερμηνεία αποτελέσματος: Κρίσιμη Συγκέντρωση-Ζώνες επάρκειας/ανεπάρκειας/τοξικότητας
	Διαφάνεια 31:  Παράδειγμα αποτελέσματος αναλύσεων
	Διαφάνεια 32: Η διαχείριση του αζώτου στο αγρό
	Διαφάνεια 33: Η διαχείριση του αζώτου στο αγρό
	Διαφάνεια 34: Σας ευχαριστώ για την προσοχή σας

