
Thiosulphate soil chemistry in Mango production



Thiosulfates in mango production 

• Background of production and use

• Difference between Sulphate and Thiosulphate

• Effect on Phosphate in soil

• Effect on micronutrient uptake

• Effect on nitrification and N efficiency

• Composition of the 3 products in Thiosulphate range

• Properties (EC)
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Backgound : Production facility Ham, Belgium



Backgound : Production facility Ham, Belgium



Backgound : Production facility Geleen, Netherlands



Backgound : Thiosulphate as fertilizer



Thiosulphate structure and properties



Thiosulphate reaction in soil



In a well aerated soil where oxygen is present, oxidation will occur naturally.

Oxidation and Reduction in soil

Oxidised soil



©Tessenderlo Kerley International

MICRONUTRIENTS SOLUBILIZATION

F. Gines. UPV 2004

Thiosulphate reaction in soil: Micronutrient solubilisation
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MICRONUTRIENTS SOLUBILIZATIONThiosulphate reaction in soil: Micronutrient solubilisation



Increased micro nutrient uptake benefits

1. Zn – activates Tryptophan (Trp) synthase enzyme – Trp  precursor for 

auxin  
 

 Auxin regulates the expansion and division of cells.

Without auxin:

•cells divide slowly 

•cells remain smaller 

•shoots elongate poorly 

•roots develop slowly 

•flowers abort more easily 

•young fruit may drop prematurely



Phosphate fixation on Fe oxide and hydroxide

In well aerated soil with sufficient oxygen, Iron will be oxidized

𝑭𝒆𝟐+ → 𝑭𝒆𝟑+

•Fe²⁺ = reduced Iron (more soluble) 

•Fe³⁺ = Oxidized Iron (less soluble)

Fe³⁺ reacts with water to form Iron hydroxide

•Ferrihydrite

•Goethite

•Hematite

These Iron oxides have enormous surface area – hydroxide ion (OH
-
) 

replaced by Phosphate (H2PO4
-
)
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Thiosulphate reaction in soil: Release of fixed phosphate on Iron oxides



Nitrification in soil

Step 1: Ammonium → Nitrite
Nitrosomonas

𝑁𝐻4
+ + 1.5𝑂2 → 𝑁𝑂2

− + 2𝐻+ + 𝐻2𝑂

Step 2: Nitrite → Nitrate
Nitrobacter

𝑁𝑂2
− + 0.5𝑂2 → 𝑁𝑂3

−

 Result:

•Nitrate (NO₃⁻) is mobile → subject to leaching

•Enzyme: Ammonia monooxygenase (AMO)



What happens when Thiosulphate is applied?

Step 1: Temporary depletion of oxygen
Nitrosomonas

All available oxygen utilized by Thiobacillus for oxidation of  S to SO4
2-

Step 2: Toxic intermediates (polythionates, Sulfite, S)
Disrupt enzymes involved in oxidation of ammonium (AMO)

Step 3: Mikrobial  competition
Thiobacillus outcompetes Nitrosomonas and Nitrobacter for available resources

Step 4: Localised decrease in pH
Suppress nitrification enzyme activity

NB!! This is a temporary effect unlike chemical Nitrification 

inhibitors – effect last for 14 – 21 days.



Ammonium Thiosulphate registered as Nitrification inhibitor



3 Different Products in the Thiosulphate range





3 Different Products in the Thiosulphate range



3 Different Products in the Thiosulphate range
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ELECTRICAL CONDUCTIVITY
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Take home message

• Thiosulphates reduce oxidized micro nutrients in 

soil making them more plant available in 

increasing uptake 

• By reducing oxidized iron in soil, phosphate fixed 

in iron oxides and hydroxide crystal structure 

becomes available for plant uptake

• Thiosulphates act as temporary inhibitor of 

nitrogen volatilization and nitrification, increasing 

Nitrogen Use Efficiency
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THANK YOU!
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  𝑭  𝒆  𝟐 + → 𝑭  𝒆  𝟑 +


  N  H 4 + + 1 . 5  O 2 → N  O 2 − + 2  H + +  H 2 O


  N  O 2 − + 0 . 5  O 2 → N  O 3 −

