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Nutrition : growth and metabolism
Nutrients : inorganic elements used by plants.
periodic table



- ( life cycle ) <lall 3L 3 ) 93 JWSY (5 ) 5 pia -
Deficiency of the element makes it impossible

for the plant to complete its life cycle.
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- direct effect on plant growth and reproduction.
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- No other element substitutes for the element.
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For beneficial elements :-
elements that might enhance growth or that have

function in some plants. (sparing effect)
(Na, Co, Si, V)
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at natural level has no effect, but at high conc. It is toxic

present in nature at low conc.



TABLE 1.1

Listing of Essential Elements, Their Date of Acceptance as Essential, and

Discoverers of Essentiality

Element Date of Essentiality?
Nitrogen 1804
18511855
Phosphorus 1839
1861
Potassium 1866
Calcium 1862
Magnesium 1875
Sulfur 1866
Iron 1843
Manganese 1922
Copper 1925
Boron 1926
Zinc 1926
Molybdenum 1939
Chlorine 1954
Nickel 1987

Researcher?

de Saussure®

Boussingault®
Liebig®
Ville®

Birner & Lucanus
B

b

Stohmann
Boehm®
Birner & Lucanus
Gns®
McHargue*®

b

McHargue®
Sommer & Lipman®
Sommer & Lipman®
Arnon & Stout®
Brover, Carlton, Johnson, & Stout®
Brown, Welch, & Cary (11)

“The dates and researchers that are listed are those on which published articles amassed enough infor-

mation to convince other researchers that the elements were plant nutrnients. Earher work preceding

the dates and other researchers may have suggested that the elements were nutrients.

*Cited by Reed (22).
Cited bv Chapman (13).
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mobile immobile
N, K, Mg, P, Cl Ca, S, Fe, B, and Cu
Na, Zn, and Mo
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15t group
C,H,O,N ,and S
2"d group
P B, andSi
3t group
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Figure5. To get the highest possible yield no nutrient must be limiting

The factors interact and a crop can make best use of the factor that limits growth
when the other facotrs are close to their optima.

Crop yield cannat be greater than the mas!
limiting soil nutrient permits
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- NO; , NO, ,and NH,* :- present in soil as results of

I- organic matter decomposition
ii- fertilizers application

- N, O, NO, :- present in soil as result of deniterfication -
and considered as lost N forms

- N, :inertgas
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I- organic matter decomposition
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and considered as lost N forms
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Extremely stun, young leaves appear dark-green
in color and older leaves and base of stem
exhibit vinicolor.




* Young leaf gppears.dark green(a=4xf2) in P-deficient




e
T
&,

e

*The older leaves exhibit vinicolor in P-deficient rape (J#H3g).




Maize: Seriously P-deficient, Stem and leaf
become vinicolor (red).




Necrotic
lesions in K-
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cotton leaves
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Symptoms of K-deficient grape: the basal
leaves appear form the yellow margin of leaf to
the necrotic lesions of whole leaf.
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Necrotic
lesions in K-
deficiency
cotton leaves
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S-deficient soybean plant looks smaller and
its young leaves exhibit white in color




S-deficiency in
maize




Flowering
and setting
delay in S-
deficient
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