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Initial situation

Irrigated rice, rainfed sorghum, and rainfed upland rice
are three of the most important staple small-grain ce-
reals in Sub-Saharan Africa. Phenology, growth, water
use and attainable yield of rice and sorghum are subject
to seasonal climatic patterns. These patterns have alrea-
dy changed and will do so in the near future. To avoid
negative impacts, crop adaptation strategies will be re-
quired, both in terms of varietal development and crop
management.

Approach of the project

In order to develop coping strategies for increasing
climate variability and weather extremes, a broad range
of varietal types of rice and sorghum are studied on
existing climatic gradients that cover expected ranges of
change, such temporal/intra-annual gradients of tem-
perature and rainfall. Plant performance is studied along
climatic gradients (irrigated rice in Senegal), latitudinal
gradients (sorghum on a N-S transect in Mali) and alti-
tudinal gradients (upland rice in Madagascar). We moni-
tor meteorological data, site-specific soil characteristics
and water balances, and parameters
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of growth and yield. These data will be used

i) to identify valuable traits and ideotype concepts for
varietal improvement and

i) to adapt, calibrate and field-validate crop models.

The resulting tools will allow predictive applications in
the context of climate change scenarios.

Major results achieved

Within the first project year 2008 field trials were estab-
lished for irrigated rice in Senegal including a water sav-
ing management, for sorghum in Mali and rainfed up-
land rice in Madagascar. Substantial progress was made
in developing methodologies for field studies and im-
proved models for use in RISOCAS. In April 2009 a
training workshop was organized by the African Rice
Center (WARDA) to train participants from different
organisations on models used to analyse phenological,
physiological and morphological data as collected in
RISOCAS.



Expected impact

This project is expected to deliver coping strategies for
crop adaptation to changing climatic conditions, along
with tools and methodologies enabling stake holders to
develop such strategies further, or to apply them to
other crops or environments. For each of the three
target crops and ecosystems, sets of valuable physio-
logical and morphological traits for breeding will be
delivered to breeders, along with suitable selection
tools. An adapted and documented version of the
model ‘SARRAH’ parameterized for each of the three
crops will be made available to stake holders in order to

correctly take into account the numerous effects of
climate change on phenology, attainable yield and water
balance. Model outputs will be used to recommend
resource management strategies and cropping calendar
options for farmers and extension services. Based on
assembling a data base of future climate change scenar-
i0s, regions of higher risks in terms of food production
will be defined. The potential users of the methodolo-
gies and tools are NARS (agronomists and breeders)

and extension services, agro-meteorological forecasting
and early-warning services such as Agrhymet (CILSS),
and national agricultural policy makers.

The goal of the project is to provide operational meth-
odology to measure the impact of climate change sce-
narios on crop responses for key cereal-based systems
of Africa. The intended purpose is to enable policy
makers in agricultural research to develop strategies to
adapt African agriculture to climate change and to help
producers to tactically adapt their system to increased
climate variability.
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