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Buried traits in the rhizosphere:  crop control of nitrification 
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Overview: Biological Nitrification Inhibitors Phase I: Optimization of methodologies to measure nitrification rate

Phase II
i) Genome mining using the plantiSMASH platform [6] to identify genes clusters involved in BNIs biosynthesis pathways;

ii) Linkage analysis to identify trait loci (QTL) associated with BNI activity and ultimately identify potential breeding targets for BNI’s [3]

Objectives:
• To develop a set of robust, complementary methodologies for rhizosphere phenotyping 
• To quantify the variation across wheat landraces in the impact on rhizosphere nitrification rates; 
• To link rhizosphere nitrification rates with trait loci in wheat landraces.

Biological nitrification inhibitors 
(BNIs) in root exudates reduce 
nitrification rates [1]:
• increasing N retention time in the root 

zone – mobility NH4
+<<NO3

-;

•decreasing fertilizer need and the 
associated environmental impact;

•providing an alternative to synthetic 
nitrification inhibitors.

Potential for breeding this trait into 
modern, elite wheat cultivars.
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Historical wheat landraces with higher BNI capacity 
than equivalent modern wheat cultivars [2]:
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Triticum aestivum subsp Aestivum (Persia)

Persia-1 Persia-2Paragon 

✓1/2 half the food produced in the world supported by 

N-fertilizers

Mobility NH4
+ < NO3

-

X ~50% of N-fertilizer lost to the environment

by leaching/gaseous emissions
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Preliminary results suggest that growing some of the historical wheat landraces 
can result in a decrease in nitrification rates in the soil rhizosphere. High 
variability is reported for geographic origin and replicates of modern cultivars.

in progress …

Phenotyping population of 88 individuals of the 

wheat landrace candidate in a field experiment.

The target trait, decrease of nitrification rate in 

rhizosphere soil, is being phenotyped for 

inhibition of nitrification by N. europea and pool 

of bioavailable NO3 using selective resins.
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