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CONTEXT & CHALLENGES 
(Based on literature review) 

Climate change impacts on Mediterranean region crops  

ÁThe Mediterranean region is the most sensitive to climate change with 

unexpected and irregular increases in temperatures and in rainfall 

variability generating negative impacts with substantial crop production.  

ÁProjected climate changes in this region represents a serious threat to 

the cultivation of durum wheat and to food security in the southern 

Mediterranean countries (Tunisia). 

Modern breeding practices produce high chemical fertilizer-

dependent cultivars 

ÁHigh soil fertility renders the AM and PGPR symbiosis unnecessary and 

suppresses mycorrhiza formation (Johnson and Graham 2013). 

ÁModern breeding practices produce wheat cultivars that are highly 

dependent on fertilizer supply and are unresponsive to mycorrhiza 

(Ellouze et al. 2016) 
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OBJECTIVE & HYPOTHESES 
Objective(s) / Research question(s) 

ÁHow can enhance a mutualistic symbiosis in durum wheat that would 

result in less dependence on fertilizers, tolerance to environmental stress 

better than current cultivars, and thereby improve the sustainability of 

cropping systems ? 

Hypotheses 

ÁStress-specific microbe community members (AMF and PGPR) isolated 

from Mediterranean arid rhizospheric soil of tolerant plants (such as 

prickly pear,…) play a crucial role in enhancing stress tolerance of cereal 

crops for improved productivity and sustainability => development of 

organic bio-fertilizer based on the stress-specific microbes. 
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Conceptual framework 
Isolate of 

stress specific 

microbes 

Evaluate the 

effectiveness of the 

identified inocula  

High –throughput 

root phenotyping 

analyses 

Development of wheat 

organic bio-fertilizer 

and new genotypes  
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Step 4 
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METHODOLOGY 
Isolation of stress-specific microbe inocula 
ÁDurum wheat plants exposed to abiotic stress treatment ( salinity, 
drought and phosphor deficiency) will be inoculated with collected 
rhizospheric soil containing spores and colonized root fragments and 
rooted cuttings of tolerant plants.  

Evaluation of the effectiveness of this inocula in enhancing growth 
and stress tolerance of wheat crops 
ÁThe determination of the activity of antioxidant enzymes and the growth 
parameters will be scored.  

High-throughput root phenotyping analysis 
ÁUsing a non-destructive root box–pinboard method, an automatic 
computation of the spatial distribution of roots will be carried out.  
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INVOLVEMENT OF STAKEHOLDERS 

Á CIMMYT: International Maize and Wheat Improvement Center has an 

interest in our project idea and the coming results. It will provide us a 

reality check on the appropriateness and feasibility of our bio-fertilizer 

in their wheat filed trials.  
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EXPECTED RESULTS / IMPACT 
(INNOVATION) 

Capacity building 

ÁAllowing access of Southern Mediterranean countries to high 

technology (hight-througput root phenotyping) mastered in Northern 

Mediterranean countries. 

 

Harnessing the potential of stress-tolerant Mediterranean microbes 
ÁSharing scientific knowledge and know how to improve crop production 
sustainability under climate change conditions by exploiting local soil 
microflora and developing organic biofertilizer 

  

Development of novel generation of wheat genotypes 
ÁProviding breeders and farmers as end-users novel generation of 
wheat genotypes tolerant to abiotic stress and compatible with organic 
biofertilizer which would mitigate climate change effects and promote 
sustainable cereals in the hole Mediterranean area 
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PROPOSED PARTNERSHIP 

 
Partner 1: CBS ( Center of biotechnology of Sfax) Tunisia  

ÁPyrosequencing of the stress specific microbiome.  

 

Partner 2: PhenoFab ( Netherlands)  

ÁNon-destructive root phenotyping analysis of the different wheat 

treatments  
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