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Cotton, Zinc Deficiency

1. Why Crops Need
Micronutrients?

Peanut - Iron deficiency
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Wheat, Copper Deficiency

Citrus, Iron Deficiency
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Soy Bean, Manganese Deficiency

The susceptibility of some important food crops to six micronutrient deficiencies

Boron Copper Iron Manganese Molybdenum Zinc

Wheat �� � �� � �

Rice � � ��

Maize � � � ��

Potato � �� �

Barley �� � � �

Soya bean �� �� �� ��

Oats �� �� �

Sorghum � �� �� ��

Sugar beet �� � �� �

Groundnuts �� �� � �

Field beans �� �� � ��

Chick peas �

Pigeon peas �

Bananas �

Coconuts �

�� Highly susceptible � Moderately susceptible
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Why Crops Needs Micronutrients?

Liebig’s barrel: Yield-Limiting Factors

Why Crops Needs Micronutrients?
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Areas with Zn deficiencies

Data: International Zinc Association

Areas with Boron Deficiency
Scandinavia,

Northern Europe

South & Central
Africa

Brazil,
Chile

India

Eastern & Southern,
China

USA Northwest
Atlantic & Pacific

Canada
Atlantic Coast

Data: Shorrocks, 1997
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Areas with Iron Deficiency

Middle East

Northern Africa
Argentina, Chile,

Bolivia, Brazil

Russian Federation,
West Asia

Australia

Central America,
Texas

Data: Vose, 1982

Southern Europe

World Micronutrients Market

Data: Akzo Nobel
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2. Market Data
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Asia Micronutrients Market

Data: Akzo Nobel
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Niche Micronutrients Market:
Chelated Micronutrients
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Volume extract. Soil 1:2

High pH soil affects
uptake of Fe, Mn, 
Cu, Zn.
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Areas with high pH
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Why Use Chelated Micronutrients?

• In Soil Application:
• To avoid blocking metal to soil
• To avoid precipitation of metal
• To keep the metal soluble
• To avoid interference with P (in the NPK or in the soil)

• In Foliar Application: 
• Chelating agent promotes transport in the leaves after 

penetration
• Avoids precipitation in hard water (e.g: take Fe-DTPA in hard 

water)
• Can be mixed with almost all pesticides, except Cu based 

products
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Chelated Micronutrients Market by Elements

Trends in Micronutrients
• Enriched fertilizers

– Increasing market for NPK + micronutrients
• Environmental aspects (over-fertilization)

– E.g. 500 ppm Cu in Malaysian peat soil 
• Increasing demand for micronutrients

– Increasing yield requirement
– Growth of soilless culture
– Precision agriculture

• Legislation of heavy metals in fertilizers
– E.g. Washington & California State Law

• Biofortification
– Requires more bioavailable micronutrients

3. Trends in Micronutrients
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