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

Potential for breeding this trait into
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BNI ability

modern, elite wheat cultivars. 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.

Nitrate production rate of Nitrosomonas
europaea and Nitrosospira multiforme
cultures in the presence of root exudate/tissue

Wheat landraces

Objectives:

* To develop a set of robust, complementary methodologies for rhizosphere phenotyping

Phase Il

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]

* 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.

Phenotyping population of 88 individuals of the
wheat landrace candidate in a field experiment.
The target trait, decrease of nitrification rate In
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