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Essential nutrients

Structural
Element Main Function Primary  Approx. conc.
Sources In plants
Part of all .

Carbon (C) organic CEl201 d'?ﬁ'gﬁ 45%

compounds

Forms main
Hydrogen (H) structural Water 6%

components

Forms main
Oxygen (O) structural Water, air 43%

components




Essential nutrients - primary

__nutrients

Primary
Approx.
Element Main Function Primary Sources conc. In
plants
Nitrogen Component of proteins, Soil organic matter;
chlorophyll, nucleic fixation of atmospheric 1-6%
IN( acids nitrogen (legumes)
Phosphorus metggglzgl}/ntrﬁgireeig Soil organic matter soil 0.05-1%
(P) . ’ . minerals '
acids, nucleoproteins
S Protein synthesis;
lum '
T R c2tion of Soil minerals 0.3-6%
)K( carbohydrates; enzyme

activation
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Essential nutrients - secondary
nutrients

Secondary

Approx.
Element Main Function Primary Sources conc. In
plants

. Structural component of
el 2= cel Soil minerals, limestone 0.1-3%
)Ca( elongation; affects cell ’ ' °

permeability

Magnesium Component of g 4 inerals, dolomitic

M chlorophyll; enzyme ’Iimestone 0.05-1%

(Mg) activator; cell division

Sulfur i ins: i i

Constituent of proteins; Soil organic matter, 0.05-1.5%

)S( involved in respiration rainwater
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Essential nutrients -
. .

Approx. conc.

Element Main Function Primary Sources In plants
Micronutrient
S Chlorophyll synthesis;
Iron OX|dat_|on-reduct|on Soil minerals  ppm 10-1000
)Fe ( reactions; enzyme
activator

Oxidation-reduction

Manganese reactions; nitrate .. )
(Mn) reduction: enzyme Soil minerals ppm 5-500
activator
Copper Enzyme activator; nitrate Soil minerals; soil m 2-50
)Cu( reduction; respiration organic matter PP
Zinc Enzyme activator; Soil minerals; soil m 5-100
)Zn(  regulates pH of cell sap organic matter PP
Cell maturation and
Boron differentiation; .. .
\B( S cation of ; Soil organic matter ppm 2-75

carbohvdrates



Table 2. Absorbed nuirient iorms and
concenirations In dry plant fssue.

ELEMENT

MNitrogern (IN)

ForM ABSORBED

NO - (riftratel
NH = (armmmmoriforn)

CoNCENTRATION RRANGE IN
Drey Prant TIssuE

1 - 5%%

Phosphorus (P)

H_PO, - HPO =
(e frospfrate)

0.1 - 0.5%25

Potassiunm (K

=

0.5 - 0.8%%

Calcium (Ca)

Cas

0.2 -1.0 9%

Magnesium (Mg)

N o=

0.1 - 0.4%%

Sulfur (S)

SO Z (Serlface)

0.1 - 0.4%%

Boron (B)

H_BO_  (boric acid)
H_BO - (borate)

G-60 pprm

Chlorine (C1)

Cl- rofrforide)

0.1-1.0%

Copper (Cuw)

[ e

S5-20 ppImm

Irom (Fe)

Fe? fferroves)
Fe+3 (Fforric)

50-250 pprm

Manganese (Mn)

Ndrr=

20-200 ppr

Molvbdernum (Mo)

Mo O (rmrofyvibdate)

O.05 - 0.2 pprmn

MNicleel (INi)

NF=

O.1-1 pprm

Zinc (Zn)

o e

25-150 ppIrmn
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( CHELATING AGENT)AB M 1Qi% |

ASICE AN Y6 Az80 AB¥: TY

| G<d YIR<IdX Ethylenediaminedi-0- EDDHA
i hydroxyphenylacetic acid .

\ G<dYT=<IdX| methyl-Ethylenediaminedi- Methyl-EDDH
0-hydroxyphenylacetic acid .

Fe,Zn,Mn,Cu, Diethylenetriaminepenta DTPA
Ca,Mg, K acetic acid .

Fe,Zn,Mn,Cu, | ethylenediaminetetra acetic EDTA
Ca,Mg,K acid .

Fe,Zn,Mn,Cu, | ethylenediaminetetra acetic HEDTA
Ca,Mg,K hydroxy acid .

Fe,Zn,Mn,Cu, Citric acid CITRATE
Ca,Mg,K .

Fe,Zn,Mn,Cu, Legnosulfonate Legnosulfonate
Ca,Mg,K .

Fe,Zn,Mn,Cu, Carboxylic acid | Carboxylic acid
Ca,Mg,K .

Fe,Zn,Mn,Cu, Amino acid Amino acid

o \ 1 I |
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Relationship between pH and
nutrients availability

T T T T |
MNitrogoan
[ I T R .
Phosphorus
| | | | | I | I I
Potassium
| I I I I I I I I
Sulfur
(R T T R
Calcium
e
Magnesium
I T R e e e
Iron
[ B e R |
Manganasa
I T I R Y R |
e | |
Coppar, Nicksl, Iiln-:: | | | I |
Y
4.0 5.0 G.0 7.0 8.0 9.0 10.0

Soil pH



Al B oA Aa
Soil temperature
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