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C,H,O,N,P,5, K, Ca, Mg, Fe, Mn, Cu, Zn, Mo, B, Ni, Cl

((Beneficial) wao polis
Na, Si, Co, Al
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Concentration Relative number of
Chemical in dry matter atoms with respect
Element symbol (% or ppm)° to molybdenum
Obtained from water or carbon dioxide
Hydrogen H 6 610,000,000
Carbon C 45 40,000,000
Oxygen 0 45 30,000,000
Obtained from the soil
Macronutrients
Nitrogen N 15 1,000,000
Potassium K 1.0 250,000
Calcium Ca 0.5 125,000
Magnesium Mg 0.2 80,000
Phosphorus P 0.2 60,000
Sulfur S 0.1 30,000

Silicon Si 0.1 30,000




D pao oS (ol JI0E polis

Concentration Relative number of
Chemical in dry matter atoms with respect
Element symbol (% or ppm)* to molybdenum
Obtained from the soil
Micronutrients
Chlorine Cl 100 3,000
Iron Fe 100 2,000
Boron B 20 2,000
Manganese Mn 50 1,000
Sodium Na 10 400
Zinc Zn 20 300
Copper Cu 6 100
Nickel Ni 0.1 2
Molybdenum Mo 0.1 1
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Mineral nutrient  Functions
Group 1 Nutrients that are part of carbon compounds

N Constituent of amino acids, amides, proteins, nucleic acids, nucleotides,
coenzymes, hexoamines, etc.

5 Component of cysteine, cystine, methionine, and proteins. Constituent of
lipoic acid, coenzyme A, thiamine pyrophosphate, glutathione, biotin,
adenosine-5"-phosphosulfate, and 3-phosphoadenosine.

Group 2 Nutrients that are important in energy storage or structural integrity

P Component of sugar phosphates, nucleic acids, nucleotides, coenzymes,
phospholipids, phytic acid, etc. Has a key role in reactions that
involve AT

Si Deposited as amorphous silica in cell walls. Contributes to cell wall
mechanical properties, including rigidity and elasticity.

B Complexes with mannitol, mannan, polymannuronic acid, and other

constituents of cell walls. Involved in cell elongation and nucleic acid
metabolism.
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Mineral nutrient  Functions
Group 3 Nutrients that remain in ionic form

K Required as a cofactor for more than 40 enzymes. Principal cation in
establishing cell turgor and maintaining cell electroneutrality.

Ca Constituent of the middle lamella of cell walls. Required as a cofactor by
some enzymes involved in the hydrolysis of ATP and phospholipids.
Acts as a second messenger in metabolic regulation,

Mg Required by many enzymes involved in phosphate transfer. Constituent
of the chlorophyll molecule.

Cl Required for the photosynthetic reactions involved in O, evolution.

Mn Required for activity of some dehydrogenases, decarboxylases, kinases,
oxidases, and peroxidases. Involved with other cation-activated enzymes
and photosynthetic O, evolution.

Na Involved with the regeneration of phosphoenolpyruvate in C, and CAM

plants. Substitutes for potassium in some functions.
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Mineral nutrient  Functions

Group 4 Nutrients that are involved in redox reactions

Fe Constituent of cytochromes and nonheme iron proteins mvolved in photo-
synthesis, N, fixation, and respiration.

Zn Constituent of alcohol dehydrogenase, glutamic dehydrogenase, carbonic
anhydrase, efc.

Cu Component of ascorbic acid oxidase, tyrosinase, monoamine oxidase,
uricase, cytochrome oxidase, phenolase, laccase, and plastocyanin.

Ni Constituent of urease. In N.-fixing bacteria, constituent of hydrogenases.

Mo Constituent of nitrogenase, nitrate reductase, and xanthine dehydrogenase.
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Fartilizer rate (Miillion ton) Cereal production (rAillion ton)
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Shbal cereal production
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a, Total global cereal production ;
b, total global use of nitrogen and

phosphorus fertilizer (former USSR

not included) and area of global
irrigated landg; and

¢, total global pesticide production

and global pesticide imports
(summed across all countries).
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future - “We believe without doubt that the single-
most important factor limiting crop yields in
developing nations worldwide - and especially
among resource poor farmers - is soil infertility.”




Crop yields in developing countries, 1961 to 2030

W 1941-43
B 1997-9%
W 2030

Vield [tonne/ha)

(FAO, 2002)

Source: FAD data and project:ons
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15 August 2013 -- Everyone should have access to
the health services they need without being forced
into poverty when paying for them (WHO).




o w30 (IS Sl o o sLs St
-
Oler S5 #0503 31 it S1E g8 99 b o 7 b 5™ 1(2000) 936

Relationship between human population and average
cereal yields in six regions
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(Sustainable Agriculture)

“Successful management of resources for agriculture to satisfy
changing human need while maintaining or enhancing the
guality of the environment and conserving natural resources
(FAO, 1989).”
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Alternative of low-input extensive farming would threaten food security of about 400 million people

(FAO/IFPRI, 1998).
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| 2014 | 2015 | 2016 | 2017 | 2018 | 2019
WORLD
NH, capacity (as N) 177121 | 183893 | 193420 | 197 421 | 199 358 | 202 323
NH. supply capability
(as N) 151650 | 1563766 | 159490 | 164 724 | 168 056 | 171 433
N other uses 29014 31 173 33236 34788 36 365 37 833
N available for fertilizers 122636 | 122593 | 126254 | 129936 | 131 701 | 133 600
N fertilizer consumption 110904 | 112539 | 113955 | 115498 | 116 905 | 118 222
Potential N balance 11732 10 055 12 299 14 437 14 797 15 377
West Asia
NH., capacity (as N) 14 440 14 440 15894 16 453 16 453 16 453
NH, supply capability
(as N) 13693 13 693 14 111 14 963 15 561 15 561
N other uses 637 651 668 676 684 690
N available for fertilizers 13 056 13042 13 443 14 287 14 877 14 871
N fertilizer consumption 2 857 2934 3 006 3 091 3171 3233
Potential N balance 10199 10108 10 437 11 196 11 707 11 639
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Critics claim that higher use of mineral fertilizers reduces crop product quality,
this is not the case.

Most such critics oppose anything produced by using fertilizers because of their
opposition to manufactured inputs in general.

Most fertilizers are derived from natural products, concentrated and processed
only to be more effective.

‘Nutrients in all sources i.e., organic or mineral must be converted finally into
Inorganic ionic forms to be usable by plant roots.

P and K fertilizers are from natural products such as PR and salt deposits
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o N fertilizers, largely synthetic chemicals, obtain their
N from atmospheric air and finally deliver it in the

same mineral form (nitrate) as do “natural”
organic manures.

o Synthetic nitrate is completely identical to nitrate
from humus.

Thus: argument of organic farming that synthetic N

fertilizers should not be used in order to obtain a
high-food quality is not justified
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Iron-Deficiency

Anemia
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Serum Zn Concentration (ug dL?)

QY YW CS{ KV PYRPYSRYW SUIPY- EPTRE YN WL

240

140+

40

>
>*

-

Q

Cereal-based diet Mixed-diet Cereal-based Mixed-diet
(17-30 yr) (17-30 yr) diet (7-10 yr)
(7-10 yr)




Wi gd JB> 30 Sl youS 30 5 low ol Jols 00

(WHO 2002)
N

Risk factors Ratio (%)
Underweight 14.9
Unsafe sex 10.2
Unsafe water Dy

3.7

3.2

Vitarun A deficiency 3.0

Blood pressure 2.9

Tobacco 2.0

Cholesterol 1.9
Prevalence in

Deficiency developing countries Groups most affected Consequences

Iron 2 billion people Al but especially Reduced cognitive ability; childbirth

women and children  complications; reduced physical
capacity and productivity
Vitamin A 250 million children ~ Children and pregnant Increased child and maternal mortality:;

wormen blindness
Zine May be as widespread as Women and children  Illness from mfectious diseases, poor
iron deficiency child growth; pregnancy and childbirth

complications; reduced birth weight

Source: ACC/SCN 2000.



But attention: excessive fertilizer inputs
result in nutrient losses and in
environmental damages
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Water eutrophication
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And fertilizer additions must be tuned so as
to optimize the quality of plant products
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