
Good Nutrient Application



• Right Type
• Right Rate
• Right Time
• Right Place

The 4Rs of Fertiliser Application



https://www.mdpi.com/2077-0472/11/4/372

Nutrient Efficiency (%)

Nitrogen 30–50

Phosphorus 15–20

Potassium 50–60

Sulphur 8–12

Zinc 2–5

Iron 1–2

Copper 1–2

Manganese 1–2

Boron 2–3

Molybdenum 2–5

Nutrient Use Efficiency in the Agricultural Ecosystems



Contextual Factors Affecting NUpE

• soil characteristics (physical, chemical and 
biological) 

• plant characteristics (nutrient absorbing 
capacity, age, cultivars, root morphology etc…)

• climate (sunlight, rainfall, temperature etc…) 



Test,
Don’t 
Guess



Phosphorous Buffering Index
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Sodium molybdate and ammonium molybdate are soluble sources of molybdenum suitable 
for foliar application. 

3.10 Formula, Analyses and Solubility 

The chemical formulae, analyses and solubility of the main products discussed above are 
listed in the following table. 

 

Product Formulae, Analyses and Solubility 

Product Formula Typical Analysis Solubility 
kg/100 L at 200 

C 
% N % P % K % S % Other 

Urea CO(NH2)2 46     105 

Ammonium 
Sulfate 

(NH4)2SO4 21   24  75 

MAP NH4H2PO4 12 26    37 

MKP KH2PO4  22.5 28   23 

Potassium 
Nitrate 

KNO3 13  38.3   32 

Potassium 
Sulfate 

K2SO4   41.5 16.5  11 

Calcium 
Nitrate 

5 Ca (NO3)2 . 
NH4NO3.10H2O 

15.5    19% Ca 250 

Magnesium 
Sulfate 

Mg SO4.7H2O    12.4 9.6% 
Mg 

71 

Solubor Na2B8O13.4H2O     20.5% B 9.5 

Copper 
Sulfate 

CuSO4.5H2O      32 

Iron Sulfate FeSO4.7H2O    11.2 19.7% 
Fe 

48 

Manganese 
Sulfate 

MnSO4.H2O    19 31% Mn 70 

Sodium 
Molydbate 

Na2MoO4.2H2O     39% Mo 65 

Zinc Sulfate  ZnSO4.7H2O    11 22.7 96 

 

The solubility data in the above table are for saturated solutions, and are maxima. They are 
presented for comparative purposes. It is not practical to achieve these concentrations on 







Nutrient Mobility in Soils

Growth and Mineral Nutrition of Field Crops, Third Edition. By Nand Kumar Fageria, Virupax C. Baligar, Charles Allan 
Jones, 2011. CRC Press, Taylor and Francis Group.

Nutrient mobility in the soil

Very Mobile – (prone to leaching) Nitrate Nitrogen, 
Sulphates, Boron

Moderately Mobile – Ammonium Nitrogen (Ammonium 
Nitrogen is temporarily immobile), Potassium, Calcium, 
Magnesium, Molybdenum

Immobile – Organic Nitrogen, Phosphorus, Copper, Iron, 
Manganese, Zinc (Chelated forms of Copper, Iron, 
Manganese and Zinc are mobile and resistant to leaching)

significantly



Salt Index of Common Fertilizers



Contextual Factors Affecting NUtE

• Crop Requirements

• Nutrient form

• Enzyme co-factors

• Energy supply

• Nutrient balance



Crop Requirements

https://landresources.montana.edu/soilfertility/nutuptake.html



Organic Chelation



Efficient Protein Synthesis

• It takes lots of energy to convert nitrate to 
ammonia, to amino acids and proteins so the 
form of nitrogen you apply can save or cost the 
plants energy

• Certain nutrient co-factors are needed to make 
the enzymes involved in these conversion 
processes i.e. Sulphur and Molybdenum are part 
of the nitrate reductase enzyme, Nickel is part of 
the Urease enzyme 

• Other nutrients besides nitrogen are needed to 
assemble the full spectrum of necessary protiens 
i.e. Sulphur to form Methionine & Cysteine 







Ongoing Improvement

Apply 
Measures

Monitor 
and Test

Collect 
Data

Inform 
Decisions
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