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Utilizing phosphorus (P) more efficiently is an issue that must be solved if we want to 
develop more resource-efficient and sustainable food and feed production systems. Being a 
non-renewable resource, phosphorus supply is restricted by the occurrence of phosphate rock 
reserves in combination with potential geographical and political constraints. The concept of 
“peak phosphorus” has received much attention, and the recent discovery of new reserves 
does not imply that the problem of limited P supply has been solved for coming generations.  
 With the increased use of P fertilizers, many agricultural soils have been enriched in P 
leading to a higher risk of losses through leakage and erosion. Phosphorus transported from 
soils to watersheds gives rise to environmental issues such as eutrophication of lakes, rivers 
and coastal sea areas, leading to algal blooms and increasing the risk of ocean deoxygenation. 

As farmers, advisors or researchers, our strategy should be to “feed the plant” to avoid 
unnecessary accumulation of phosphorus in the soil. Optimized strategies for fertilizer 
application according to plant need, combined with strategies to minimize losses, are of 
course crucial. However, if we could improve the phosphorus use efficiency of a specific 
crop, i.e. the amount of yield or biomass produced per unit of P added, we might be able to 
reduce the amount of P fertilizer required. The phosphorus use efficiency is determined partly 
by the ability of the plant to efficiently take up phosphorus, partly by its capacity to produce 
carbon per unit of P acquired.  
 Generally, only a small fraction of the total amount of phosphorus in soil is available 
for uptake by plant roots. Thus, root uptake may be improved if the root can access a greater 
amount of the P that is available. This can be possible through adaption of the root system for 
more efficient foraging strategies, for example by increasing the amount of lateral roots or 
root hairs, or through symbiosis with mycorrhizal fungi.  
 Arbuscular mycorrhizal fungi form symbiosis with many horticultural plants, greatly 
enlarging the uptake area of the root system through an extensive hyphal network in the soil. 
In horticultural production systems, however, the formation of arbuscular mycorrhizal 
symbiosis is often limited by relatively high P concentrations in the soil or growing substrate.  
 Another strategy, which is often utilized by non-mycorrhizal plants, is to get access to 
less available forms of P by exuding organic acids or enzymes which can increase the amount 
of available phosphate in the root zone.  
 Both plant root architecture and the abilities to form mycorrhizal symbiosis and modify 
rhizosphere P solubility differ between plant species and also between cultivars. Similarly, 
the ability of the plant to efficiently utilize the P that has already been taken up, is highly 
dependent on genotype.  
 How should our future horticultural cropping systems be designed for a more efficient 
phosphorus use? In my presentation, I will discuss this mainly in a plant perspective. 


