
Past and future trends for N and P 
fertilization in the world

Luis Lassaletta

21-jun-22



12

5

(Data source of the figure IFA 2022)



108

5

20

x 9 

x 4 
12

(Data source of the figure IFA 2022)

How was before 1961?



108

5

20
12

2030 2050

(Data source of the figure IFA 2022)

How was before 1961?

Aguilera et al 2021 (ERL)

Spain

Haber-Bosch FAO-IFA data

What about the future?



To imagine the future we first need to understand the past
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The agricultural systems inserted in the global agro-food system
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3. Land increase vs. intensification
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4. Other inputs
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4. Other inputs
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5. Efficiencies: Contrasting trends of world countries
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Only 30-44% of fertilizer applied is recovered the same year
Residual effect can represent a non-negligible contribution 

Yan et al. 2019 (GCB)
Quemada et al.2019 (EJA)
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6. Rotations, nutrient legacies and crop mix Long term trials



Van Grinsven et al., 2021 (Nature Food)
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Long-term unscaled N response for 25 LTEs

Van Grinsven et al., 2021 (Nature Food)

Adoption of LT curves has important 
implications on the estimation of N needs

6. Rotations, nutrient legacies and crop mix



P6. Rotations, nutrient legacies and crop mix

Bouwman et al. 2017 (Sci. Rep.)
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Strong accumulation of P that can be reused during decades

Some regions in EU are using this legacy while 
other regions are still accumulating 
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7. Future scenarios 
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7. Future scenarios 
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Approach for projecting N inputs in cropland 

● Three scenarios are designed 
● Yield response function: One-parameter 

hyperbolic 
● Estimating N inputs required for 2050 food 
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Comparison of global N projection  
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Growth rates of N2O
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Conclusions

- The consumption of synthetic fertilisers has increased 9-fold and 4-fold for nitrogen (N) and phosphorus (P)
during the past six decades promoting significant yield increases but also important environmental problems

- The crop expansion and intensification but also other drivers such as contrasting efficiencies, crop mix, soil
legacies and diverse structure of agro-food systems have affected the observed trends regionally and globally.

- The future has to be written but the lack of a coordinate action at different levels and sectors could result in an
unaffordable environmental burden associated with too high consumption and nutrient surpluses.

- Action has to consider the multidimensional, multidisciplinary and multiscale nature of the challenge

- N2O emissions can be trigger if fertilization rates grow beyond certain limits without efficient mitigation
measures
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