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“Feed the soil to restore the natural fertility”
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trace elements

trace elements

W

Ca (Calcium), Mg (Magnesium), S (Sulfur)

Ca* Mg+ SO~




Secondary nutrients:

Ca (Calcium), Mg (Magnesium), S (Sulfur)

Micro nutrients:
Fe (Iron), Cu (Copper), Zn (Zinc), B (Boron),
Mn (Mar/ganese), MO (M&\lybdenum)\ Cl (chtoride)
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Secondary nutrients:

Ca

Fe (Iron), Cu (Copper), 7Zn (Zinc), B (Boron),
Mn (Manganese), Mo (Molybdenum), Cl (chioride)

Micro nutrients:

/

C

Others:
C02 (Carbon bi Oxide), HZO (Water)
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37. 1 Mineral Elements Required by Plants (Part 1)

ELEMENT ABSORBED FORM MAJOR FUNCTIONS

Macronutrients

Nitrogen (N) NO, and NH,* In proteins, nucleic acids, etc.

Phosphorus (P) H,PO, and HPO}- In nucleic acids, ATP,
phospholipids, etc.

Potassium (K) K Enzyme activation; water

balance; ion balance;
stomatal opening
Sulfur (S) S@Zs In proteins and coenzymes
Calcium (Ca) @az Affects the cytoskeleton,
membranes, and many
enzymes; second messenger
Magnesium (Mg) Mg? In chlorophyll; required by
many enzymes;
stabilizes ribosomes

LIFE: THE SCIENCE OF BIOLOGY, Seventh Edition, Table 37.1 (Part 1)
2004 Sinauer Associates, Inc. and W. H. Freeman & Co,

37. 1 Mineral Elements Required by Plants (Part 2)

ELEMENT ABSORBED FORM MAJOR FUNCTIONS
Micronutrients
Tron (Fe) Fe?* In active site of many redox enzymes
and electron carriers;
chlorophyll synthesis
Chlorine (Cl) Cl- Photosynthesis; ion balance
Manganese (Mn) Mn?* Activation of many enzymes
Boron (B) B(OH), Possibly carbohydrate transport
(poorly understood)
Zinc (Zn) Zn: Enzyme activation; auxin synthesis
Copper (Cu) Cu In active site of many redox enzymes
and electron carriers
Nickel (Ni) Ni2* Activation of one enzyme
Molybdenum (Mo) MoO3 Nitrate reduction
T 200k St Ao, o anG . Fooman Co
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0 Dry N P K Ca
matter
Distribution of elements in various organs by the end of the experiment of topped plants in
1972 Fruits picked at successive stages of growth were included
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90 - 95 %
of K in the Soil is

NOT
Available to Plants




K+ comes to roots
by diffusion

K+ moves only short
distance: 7 mm or less
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g g g gg g K j K¢ | of total soil

K K X
QARRQE® ¢ i ' o
RQQRQQ® E . K K+ supply near root

K
P K.__. K may be depleted even
High K Soil Only 7 mm in high K soil

Plants Only Absorb Phosphate That Lies

Very Close (1mm) to the Root Surface

For
Nutrient ° i 5 5
Absorption 5 I
mm H B
( ) 0 t } } t
N K Mg Ca P

Nutrient




A drop from 21°C to 13°C reduces
phosphorous availability by almost 709!

Availability (%

16
Soil temperature (°C) '8 21
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Nutrient requirements - tomatoes

Growth method :|greenhouse v
Yieldrange :  20- 240 tons/ha
Expected Yield :[ 200  tons/ha

Nutrients requirements (kg/ha)
N PO K,O ca0o  Mgo
Removal by yield

[30 ][ s || so0 || 30 [ 4 ]

Uptake by whole plants
Change units [5156 [ 13¢ ][ so0 [ 44 ][ 130 |
Weight|ks v/ Arealha ¥/ Available nutrients from recycled previous crop

| | ! | !

Recommended application rates (default)
| 618 | 267 [ 11720 | 212 | 130
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Nutrient requirements - pepper

Growth method : greenhouse v

Yield range : 15 - 200 tonstha

Expected Yield :| 100 tonsha

Nutrients requirements (kg/ha)
N PO K,0 ca0 Mgo
Removal by yield

200 |[ 60 J[ 30 || s0 || 30 |

Uptake by whole plants
Change units _ [3ea | o [ 5 | 2m [ 81|
Weight|ks v Areaha ¥ Available nutrients from recycled previous crop

| l l I I

Recommended application rates (default)
[461 | 222 | 760 | 122 | @
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NH4-N mg/kg 21,240 | 6,190
NO3-N mg/kg 600 40
Total 0.26-
P (%) 3844 | 04 1.6-2.4
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HI 93733
Ammonia ISM

instruments e
[GIHDINNR - ce

www_hannainst.co Compliance with the CE Directives

The HI 93733 mele measues fhe ammorium ion VA,
confent in woter, wastewater and seawate in fhe 0.0 10 500

my/L. {opm) ronge.
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