a UIDELINES

Adaptation to Climate Change of Cereal
production systems in Central Morocco

Adaptation to Climate Change in
Mediterranean Agricultural systems

www.aclimas.eu
i | . [ '
Target area description ‘ iEmﬂronmentaI Characteristics ‘Dlrectly Involved Actors
L . L - L EEEEE———
© ieasing lemperatre * Famens
* Decreasing rainfall * Advisors
Chger!tr(a}lllrl'glio;o;cq * increasing soil degradation * Engineers and technicians
an e * Poor management practices * Stakeholders
iVARIETIES
Yield (t/ha) in a Low-yielding Environment There is a rather large degree B -

of variation in performance
between commercial cultivars

3 2 available in the region, both
S 1 | under relatively low- and high-

o iekling locatons (data fo 32
1 3 5 7 91113151719 2132325272931

Location Chaouia Ourdigha : different cultivars averaged s
Yield (t/ha) in a High-yielding Environment . o
across 3 growing seasons) i { 3 5 p :

M inth Wheat (73%), Barley, 4
ain crops in the area
I chickpea, and lentil ‘ | ‘ ‘ ‘ | ‘ ‘ ‘ ‘ Yield {t/ha) in a High-yielding Environment

.

N

Yield (t/ha) in a Low-yielding
Environment
e w
t
; »

Although yields under low- and high-yielding conditions are
interrelated, there is room for improvement by selecting the

best performing variety for each particular location and growing
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Yield (t/ha) 15
Water Productivity (kg/m3) 0.9 Adapted varieties Yield improvement, food security ,poverty alleviation
Cereal area (ha) 700,000 {virtuslfy all durum wheat) Wheat Heavier N fertilization Yield increases, grain quality, higher water productivity
Conservation agriculture Production stability, drought mitigation, higher water availability
Legumes area (ha) 200,000 {mainty Lentil, chickpea)
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DEMONSTRATION & IMPLEMENTATION FACTS

During the ACLIMAS project we have developed demonstration and implementation
activities. Demonstration work was carried out in the main experimental station of
INRA-Settat (Sidi El Aidi) where we have compared the performance of wheat and
alternative (oilseed and legume) crops in the first growing season and then the
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In the growing season considered, wheat

yielded consistently more than canola and the

legumes, and the difference was not restricted to the quality of the grains (as correcting for the
i caloric content of the grains and expressing yield in equivalents of glucose reduced, but did not
il eliminate, the difference in yield). Canola tended to perform better than the legumes.

The second growing season was extremely dry and therefore the results
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could not be extrapolated to regular seasons, as responsiveness to soil N _ 200 i v et
and the pressure from pathogens become irrelevant and the actual value iiﬁ 200 i

of the previous crop cannot be quantified. In this condition, wheat did not ¥l dexaig

yield better when grown after legumes or canola compared when it was £ 1000 —
grown after wheat. There was however some response to N, s0 -

strengthening the comment in this guidelines on the advantage of
fertilizing even in dry conditions.

CLIMATE CHANGE IMPACT: year 2050 vs. baseline (1961-2000)
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Climate change projections for the medium-term (2050 as average over 2041-2060) were defined for Chaouia Ourdigha as average
over 19 Global Circulation Models based on the RCP4.5 scenario, which is a medium emission scenario. For simplicity main results
indicate average values, and not uncertainty (especially significant for precipitation). According to these medium-term climate
projections, Chaouia Ourdigha will experience an average increase in mean annual temperature of 2.1 °C (1.5 to 2.8 °C according to

different GCMs). Seasonally, increases in temperature will be greater in summer

and lower in winter. Maximum temperatures would

face larger increases than minimum temperatures, especially for winter and spring wherein daily temperature ranges widens. Higher
temperatures will lead to increasing evapotranspiration and crop water demand. Increasing temperatures will also raise thermal
accumulation over time, measured as Growing Degree Days (°C d, Thase = 0 °C), shortening crop growing seasons.

Temperature changes 2050 vs present Thermal accumulation over time

Changes in precipitation & ETo - 2050 vs present
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The average projected precipitations will show a 2040-2060 Changes vs. baseline
ST 2 Climate variable Baseline
significant reduction of about 20% for 2050. However, RCP4.5 Difference 9%
the changes in precipitation projected by different GCMs Precipitation (mm) 218 335 83 19.9
vary, with uncertainty ranging between -5 to -31%.
Reduction of precipitation will be more evident in winter ~ [Minimum temperature (°C) il L = fad
and partial in spring. Higher temperature will increase
i 0
evapotranspiration and vegetation water requirements. |V 2Ximum temperature (°C) i s e i
This, together with reduced precipitations, will amplify |Mean Temperature (°C) 17.6 19.7 2.1 11.9
al‘l.(.iltv ar‘n.d soil water deficit. Opportunities to improve e ———_
soil's ability to capture and store water rely on the 2098 2388 290 13.8
S : : January-May (°C d, or GDD)
application of conservation agriculture package.
Reference ET (mm) 1468 1573 105 72
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