
TRIPLE SUPER PHOSPHATE VS MONO AMMONIUM PHOSPHATE 

 

 

Feature Triple Super Phosphate (TSP) Mono Ammonium Phosphate (MAP) 

Primary Nutrients 
High phosphorus (44–48% P₂O₅), 
with calcium as a secondary 
nutrient. 

High phosphorus (48–52% P₂O₅) with nitrogen 
(~11% as ammonium). 

Calcium Contribution 
Provides calcium, which improves 
soil structure, promotes aggregation, 
and reduces sodium in sodic soils. 

No calcium contribution, offering no benefits 
to soil structure or counteracting sodicity. 

Salt Index 
Low (~10–12), making it safe for soils 
prone to salinity and crops sensitive 
to salt stress. 

Moderate (~30), posing a risk of salinity 
buildup and reduced water uptake by plants in 
saline soils. 

Soil pH Impact 
Slightly acidic to neutral, helping 
maintain or stabilize pH in alkaline 
and neutral soils. 

Strongly acidic effect around application zone, 
with long-term acidification of the soil profile. 

Effect on Soil 
Structure 

Improves structure through calcium-
induced aggregation, enhancing 
water infiltration and reducing 
compaction. 

Can degrade structure by causing localized 
dispersion of clay particles due to 
acidification. 

Impact on Soil Biology 

Encourages beneficial microbes, 
especially phosphate-solubilizing 
bacteria and decomposers, by 
maintaining pH. 

Can inhibit sensitive microbial populations and 
reduce biological activity near application 
zones. 

Nitrogen Dependency 
Supplies only phosphorus, allowing 
precise nitrogen management 
through separate applications. 

Contains nitrogen, which may lead to over-
fertilization or imbalance in soils with sufficient 
nitrogen. 

Acidification 
Potential 

Minimal; calcium content can help 
buffer against existing or developing 
acidity. 

High; continuous use requires lime application 
to counteract soil acidification. 

Risk of Leaching 
Minimal phosphorus leaching if 
incorporated properly; no nitrogen-
related leaching risks. 

High; nitrogen as ammonium can volatilize, 
and nitrates formed through nitrification can 
leach easily. 

Effect on Saline Soils 
Improves saline and sodic soils by 
reducing sodium levels and 
enhancing soil porosity. 

Not suitable for saline or sodic soils due to lack 
of calcium and higher salt index. 

Environmental Risks 
Low; phosphorus runoff risk 
manageable with proper placement 
and incorporation. 

High; risks include ammonia volatilization, 
nitrate leaching, and phosphorus runoff. 

Long-Term Fertility 
Supports sustainable soil health by 
improving structure, maintaining pH, 
and encouraging microbial diversity. 

Degrades soil health over time by acidifying 
soils, reducing structure, and increasing 
salinity risks. 

Cost-effectiveness 
Typically lower cost per unit of 
phosphorus and better value for 
long-term soil improvement. 

Higher cost due to dual nutrient content; long-
term soil correction (e.g., lime or gypsum) adds 
hidden costs. 

Crop Suitability 
Ideal for legumes, root crops, and 
crops requiring high phosphorus with 
no added nitrogen. 

Better for crops needing both nitrogen and 
phosphorus in the early growth stages. 



Key Highlights Favoring TSP Over MAP 

1. Calcium Advantage: TSP enhances soil structure, improves water movement, and 
mitigates sodicity through its calcium content, which MAP completely lacks. 

2. Salt Index and Salinity: The low salt index of TSP makes it suitable for sensitive soils and 
salinity-prone regions, unlike MAP, which can exacerbate salinity issues. 

3. Sustainability: TSP supports long-term soil health by maintaining pH, reducing 
acidification risks, and promoting microbial diversity, which MAP undermines over time. 

4. Precision in Fertilization: TSP allows more precise nitrogen management by supplying only 
phosphorus, avoiding nitrogen over-application risks common with MAP. 

5. Environmental Benefits: TSP poses lower environmental risks compared to MAP, with 
minimal chances of nitrogen volatilization or nitrate leaching. 

 

To substantiate the claims regarding the comparative performance of Triple Super Phosphate (TSP) 
and Monoammonium Phosphate (MAP) in terms of soil health, structure, biology, and crop 
productivity, the following references from research articles and journals provide valuable insights: 

 

Nutrient Release and Environmental Impact: A study in the Australian Journal of Agricultural 
Research highlighted the dynamics of phosphorus release and movement in soils. It was noted that 
while MAP delivers a combination of nitrogen and phosphorus beneficial for immediate uptake, TSP 
provides a purer phosphorus source with lower environmental risks associated with nitrogen 
leaching, particularly in soils prone to nutrient fixation. 

 

Crop Yield Responses: Experiments comparing wheat yields under different phosphate fertilizers 
found that while MAP showed higher initial uptake due to its ammonium content, TSP contributed 
more sustainably to long-term soil phosphorus availability and minimized adverse pH shifts. 

 

Enhanced Phosphorus Use Efficiency (PUE): Research from Sustainability explored advances in 
phosphate fertilizer technologies, emphasizing that TSP's straightforward composition is more 
compatible with precision application methods designed to reduce phosphorus fixation and 
improve PUE. This makes it suitable for sustainable agricultural practices aimed at maintaining soil 
health. 

 

Impact on Soil Biology: Studies reviewed by the International Journal of Research in Agriculture 
and Forestry revealed that nitrogen-based fertilizers like MAP could inhibit beneficial microbial 
activity in soils, whereas TSP, with no added nitrogen, has minimal disruption on soil microbial 
communities. This difference supports the use of TSP in promoting healthy and biologically active 
soils. 

 



Economic and Environmental Sustainability: The MDPI journal on innovative fertilizer 
technologies supports TSP as a cost-effective solution for areas with phosphorus-deficient soils, 
offering reduced environmental footprints due to its simple formulation and compatibility with 
sustainable farming systems. 

 

These studies collectively suggest that while MAP may provide immediate benefits for fast-growing 
crops, TSP's advantages in maintaining soil structure, minimizing environmental risks, and fostering 
microbial activity make it a superior choice for long-term soil fertility management. These insights 
are grounded in scientifically validated data and underline the importance of selecting fertilizers 
tailored to both agronomic and ecological goals. 

 

Conclusion 

For maintaining soil fertility, enhancing structure, and supporting long-term agricultural 
productivity, Triple Super Phosphate (TSP) outperforms Mono Ammonium Phosphate (MAP). Its 
calcium content, low salt index, and minimal environmental impact make TSP the superior choice 
for sustainable farming practices, particularly in challenging soil conditions such as saline, sodic, 
or compacted soils. 
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