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Introduction: 

• Nitrogen losses are of great 
concern as they threaten 
ecosystems. They are expected to 
increase with the intensification of 
extreme climate events.1

• Agroforestry - whereby trees are 
integrated on a plot with crops 
and/or livestock- is considered as a 
lever to address this threat. 2,3

• This PhD aims to explore the 
potential benefits of  trees to 
improve nitrogen cycle regulation 
and associated ecosystem services, 
by taking a focus on the impact of 
two agroforestry designs on a key 
process driving the production of 
reactive nitrogen, the nitrification. 
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Perspectives : from ecological understanding at plot’s scale to the assessment of 
nitrogen cycle associated ecosystem services 
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In mobilizing field and lab measurements, structural equation modeling is a 
promising tool for exploring causal relationships within complex agroecosystems 

such as agroforestry.

Figure 2: Experimental design for in-field measurement  according to two factor: (i) the 
agroforestry design and (ii) the distance to the tree row . 

Field-work to collect data on soil and vegetation characteristics according to 
two agroforestry designs (alley-cropping agroforestry and hedgerows) and for 

three distances from the trees 

Lab-work to collect data on the nitrification stability, i.e.
the biological response of nitrifying microbial 

communities to a disturbance, here to extreme 
precipitation events

Review of the literature and discussions between ecologists and statisticians to design a causal 
conceptual model to study the impact of trees and agricultural practices on the nitrification through 

structural equation modeling. 
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Lab work on soil cores 
sampled in the field for 

each agroforestry designs 
and position to the trees

Discuss with various 
stakeholders and 

evaluate ecosystem 
services at farm and 

territory level

Evaluate nitrogen 
cycle regulation at 

plot’s scale through 
modelling

Explore the relationship 
between trees and 

nitrogen cycle regulation 
under extreme climate 

events

Figure 1: Design of the causal conceptual model which aims is to link presence of trees and agricultural 
practices and nitrification functioning under extreme precipitation events. 
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