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Research

Improvements in crop performance in terms of both productivity and efficiency of resource-use will remain to be
a major objective of agronomy and naturally, then, a focal aim of any breeding or agronomic decision-making
program. The eminently empirical approach of trial-and-error used in both cereal breeding (mostly selecting for
yield per se) and crop management design (mostly determining the yield responses to particular practices) has
been successful in the past to rise yields but unsuccessful in avoiding environmental risks, frequently associated
with productivity. There is a growing consensus that to increase the likelihood to regain the rate of productivity
gains achieved by cereal breeders/agronomists until now, but with a more friendly interaction with the natural
environment and the prevention of contamination of soils, air and water, it may be needed to reach an analytical
approach for understanding the fundamental physiology of the crop and apply elements from this discipline in
both breeding and management improvements proposed. In addition, improving our knowledge of the
physiological bases of crop performance under field conditions would also help (i) breeding programs in
facilitating the use of molecular biology to improve yield potential of grain crops, and in reducing the size, and
then the costs, of modern breeding programmes; and (ii) agronomy programs by increasing the efficiency in the
use of resources and then in developing techniques requiring lower levels of resources used more efficiently and
being thus more environmentally friendly, whilst still improving performance. These sorts of improvements (that
crop physiology of cereals may help breeding and agronomy -collectively and interactively- to achieve), are
expected to bring about a simultaneous enhancements of both productivity and sustainability.
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Field Crops Research, 203:114-127.

.- Zanga, D., Capell, T., Slafer, G.A., Christou, P. & Savin, R. 2016. A carotenogenic mini-pathway introduced
into white corn does not affect development or agronomic performance. Scientific Reports, 6: 38288; doi:
10.1038/srep38288

.- Gabaldon-Leal, C., Webber, H., Otegui, M.E., Slafer, G.A., Ordofiez, R.A., Gaiser, T., Lorite, I.J., Ruiz-Ramos,
M. & Ewert, F. 2016. Modelling the impact of heat stress on maize yield formation. Field Crops Research,198
:226-237.

.- Marti, J. Araus, J.L. & Slafer, G.A. 2016. Sink-strength determines differences in performance between bread
and durum wheat. Field Crops Research, 198:101-111.

.- Gonzalez-Navarro, O., Griffiths, S., Molero, G., Reynolds, M.P. & Slafer, G.A. 2016. Variation in
developmental patterns among elite wheat lines and relationships with yield, yield components and spike fertility.
Field Crops Research, 196:294-304.
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