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Opinion





The most important components of climate change are the increase in the temperature and concentration of CO2 as well as the alteration on the temporal and spatial distribution of the rainfall which limits the water availability [1]. Consequently, the agriculture is extremely susceptible to the negative effects of climate change. The most plausible predictions for the next 50 years indicate increases in the average annual temperature from 1 to 2.5 °C [2], this will increase the evapotranspiration rates and the water requirements to produce, mainly in the warmer regions. Besides, water is a limited resource and the agriculture consumes the 78% [3], however, 97% of the water absorbed by plants is transpired into the atmosphere by stomata [4].



A crucial step in the colonization of terrestrial environments by plants was the evolution of elements that allow them to control the water loss while continued fixing CO2; thus, plants developed different response to water limitation that altogether ensure the survival of the specie, increase the ability to access the available water and improve the efficiency on its use. The term Water-Use Efficiency (WUE) emerged from the concept of resistance and tolerance to water limitation [5]. A way to mitigate the effects of climate change, reduce the water consumption and improve the tolerance to waters stress is through the generation of cultivars with a high WUE.



According to Yoo et al. [6], WUE might be improved increasing the CO2 assimilation relative to the transpiration or reducing the transpiration relative to CO2 the assimilation. Therefore, through the understanding and manipulation of the genes that are directly related to the photosynthesis, transpiration, conductance and stomatal density it would be possible to improve the physiological performance related to WUE. According to Moreno [7], cultivars with a high WUE will also have a higher yield under limited conditions. Currently, diverse groups are advancing on the researches to improve this complex trait, however, unlike other challenges that modern agriculture has faced, this time the solutions must be considered in the frame work that for 2050 the world population will increase to nine billion people [8].


Despite the future need to produce more food for a growing population, the water resources destined to agriculture will be increasingly limited which will compromise the food security of many regions. The development of efficient agricultural technology should be a priority considering the two components that shape agriculture, the agronomy and biology. For the second, it is necessary to develop cultivars with a positive balance between the carbon assimilation and the water losses, as well as trans locate the gained resources towards the formation of biomass, fruits and seeds according to the economical interest of each crop. The improvement of WUE can be addressed by many developed strategies and technologies, as take advantage of available diversity for each specie or even if it is necessary to create the diversity through crosses and/or artificial means, use the positive effects of heterosis, perform selections based on the genotype with molecular markers increasingly efficient and specific, perform point genetic modifications each time with greater effects on the phenotype. However, there will be limits to where the biology can be manipulated and no global problem as important as increasing the world production of food with less water resources will be resolved without greater social will. As conclusion, the expected blue revolution will not happen without an integral vision in which agriculture has a fundamental role.
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