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Evaluation and improvement of wheat for low input systems through the development of a unified methodology based on precision whole-plant phenotyping
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Background: Crop environments are characterized by great differences in the disposable growth resources and this necessitates multi-site and multi-replicate testing of available material as well as the development of cultivars with specific and broad adaptation. These difficulties are tackled with (i) evaluation and selection for yielding ability and quality on a single-plant basis and (ii) with evaluation and selection for stability (tolerance to stresses) and adaptability (responsiveness to inputs) on a line basis, in conjunction with the honeycomb field selection designs, at spacings that minimize the CV of single-plant yields. These spacings optimize seed-yield per plant and allow multi-site and multi-replicate testing and selection. In addition, evaluation is based on criteria derived from the partitioning of the crop yield potential into three genetic components, corresponding to (1) yield per plant, (2) tolerance to stresses-stability, and (3) responsiveness to inputs-adaptability. This process led to a unified methodology for testing and breeding, based on precision whole-plant field phenotyping. 

Aims: Development of criteria for identification and improvement of wheat and corn genotypes that possess high stability of performance (broad adaptation) and responsiveness to inputs, along with high yields and good quality. Study of the role of interplant competition in assessment and breeding experiments.

Experiments: Evaluation in honeycomb field trials and randomized complete block trials of a series of local and imported durum wheat cultivars and corn hybrids in terms of the above genetic components under low input and regular conditions, in order to identify/breed for stability and adaptability. Assessment of the competitive ability of the genotypes involved. 

Analytical aspects: 1) identification of quantitative characteristics suitable for low-input systems

2) study of genotype x environment interaction

3) study of the role of competition, competitive vs. yielding ability, buffering, competition with weeds.

