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Characterization of the main abiotic constrains within sorghum production agro-ecologies in Mali (in later stages for Senegal & Burkina Faso).  Based on the information generated, mapping the main abiotic constrains for sorghum production in WCA and suggesting optimal genotype X management options for productivity improvement
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Region(s): WCA

Country(ies): Mali 

Rationale: Classification & quantification of environmental constrains is the necessary step to refine breeding targets. Here we are trying to apply the successful multidisciplinary breeding concept of developed countries (Australian breeding program approach) for WCA context.

Methodology: Concept of environmental characterization presented in Kholova et al. 2013 and Kholova et al. 2014 is being applied for WCA.

Results and discussion: Complete set of representative soil (WISE database)&weather (from P. Sibiry’s repository-ICRISAT Mali) data for Mali have been gathered and their quality checked. Previous reports (Benoit Clerget – sorghum&millet reports ICRISAT-CIRAD, Mali&Senegal 2000-2008) have been used to calculate main APSIM coefficients to mimic the growth of popular WCA sorghum types (Sariaso10, CSM335, IRAT174, CSM63E, Lata, IS15401) with APSIM. These genotypes have not been calibrated since far. The biomass distribution and canopy parameterization was satisfying for genotypes Sariaso10, CSM335, IRAT174, CSM63E, Lata. To reliably parameterize important photoperiod sensitive plant types (e.g. CSM335) the APSIM code had to be modified to simulate canopy based on individual leaf approach (Fig 1 a, b). Parameterization for photoperiod sensitivity is one of the key adaptations for WCA sorghum and needs to be done utmost sensibly and is now reliably resolved. Another problem occurred while simulating extremely long duration sorghum type (IS15401) where leaf area simulation was not supported by any existing algorithms. With the help of partners we constructed the equations which have been recently coded within APSIM framework and the prototype will be evaluated shortly (Fig 1a, b). Now, PhD student from Mali (Madina Diancoumba) is at ICRISAT headquarters to continue work on the MS-Envirotyping for Mali (example on Fig. 2a,b) and help with evaluation of new algorithms under crop-physiology team guidance with up-to-date available tools. 


Fig 1 a,b . Simulation of individual leaves sizes and new algorithms proposed to simulate long cycle genotypes (with leaves No.>26).
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Figure 2 a,b. Examples of water stress scenarios experienced by two common plant types grown in Mali.

Conclusions: Qualification&quanitification of environmental constrains for common crop ecotypes is a necessary starting point to apply principles of the precision agriculture approach. In this step of work, skills for parameterization the photoperiod sensitivity have been developed. The strategy to determine water stress scenarios analysis was developed for Mali.

· Data available at:
http://dataverse.icrisat.org/dvn/dv/CP/faces/study/StudyPage.xhtml?globalId=hdl:11038/10214&studyListingIndex=3_a55f667c8e8dc78b696a0c14eba5
· Short overview at: http://www.icrisat.org/identifying-climate-smart-sorghum-lines-for-mali/
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