Possible effects of climate change on the early development of pea,
broad bean, maize and sunflower in M editerranean ar eas.
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ABSTRACT

In Mediterranean-type climates crop yield depemsti®ngly on the early
development of individual plants. Extreme variatioof soil temperature close to the
surface of bare soils and fast changes of soil madetent due to irregular rainfall and
high evaporative demand reduce the success of gation, emergence and early leaf
production, reducing crop productivity. According IPCC Fourth Assesment repprt
climate change in Southern Europe “is projectedvewmsen hygrometric and thermal
conditions (high temperature and drought) and tduce water availability” and,
consequently, to decrease general crop productivity

The aim of this study was to evaluate the themoalitions in the top soil layer
under different climate change scenarios, and #féacts on the early development of
some representative crops of Mediterranean agueulfpea, broad bean, maize and
sunflower). For this purpose, soil temperaturesr riea surface of a Luvisol and a
Vertisol during the usual sowing season of wint@ctbber) and summer crops (April)
were compared to those recorded in the air abowengl; to forecast future values. The
impact of simulations on the speed, size and dssperof germination, emergence and
early leaf production was estimated using valueiatlimatic parameters of the crops
(cardinal temperatures and thermal times for dgffiephases of establishment) found in
the literature.

In both seasons, monthly mean temperatures atggoibyer were significantly
greater (*P<0.05) than those found in the air abgne@ind. However, the relationships
between air and top soil temperatures were difteiretroth soils and in both seasons.
Summer crops seem to be less affected by an irchedemperature than winter crops.
Otherwise, the former seem to be more affected dgcaease in soil water availability
than the later. In addition, final emergence, spafeeimergence and leaf production of
the different species will be more affected by glolwarming than the dispersion
around the most likely thermal times. The magnitoti¢hese effects depends also on
the magnitude of warming.



