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Introduction

ÁEfficient production is key for sustainable agri - food systems in a 

increasingly populated world 

ÁIncreased circularity proposed as primary solution in Europe 

ÁNutrient cycling receives large attention in recent years, but its 

relationship with nutrient use efficiency ( O/ I ) is often ignored

ÁRobust circularity indicators are needed to monitor progress and 

benchmark management practices of agro - food systems 
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How often does it go round?
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Example circular agricultural production system
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Cycle Count, CyCt

ÁCycle count, CyCt , how many times will a single cohort of input, 

pass through a full cycle before being dissipated
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Cycle Count, CyCt

ÁAt first: What is the relevance of CyCt ? 

ÁCircularity indicators used in ecology -> Stability of ecosystems

ÁA does not distinguish between systemôs product output O from 

nutrient losses, therefore:

ÁNo direct relation with agricultural output, which is the main purpose 

of an agricultural system (i.e. field, farm, region) 
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Use Count, UseCt

ÁHow many times a unit of fresh nutrient input passes, on average, 

through the óuse compartmentô
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USE

ÁWhat does this add to 

the already widely 

implemented O/I ratio?



Contribution of direct and cycled flow to O/ I
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The ratio between O/ I contributions 
from direct and cycled flows is 1:CyCt

CyCt: 0.54
UseCt: 1.11
O/I: 0.28
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Test studies
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Broadbalk , UK: winter wheat. 
Data source: Rothamsted
Research, 2022 

Arable Dairy Agro - food

De Marke experimental dairy 
farm Hengelo, the Netherlands. 
Data source: Oenema (2013) and 
Aarts (2000)

Flanders, Belgium. Data source: 
Papangelou & Mathijs , 2021


