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ABSTRACT 

 

Sorghum bicolor (L. Monech) is ranked the 5th most important cereal crop in the world 

and used for a variety of different purposes. This spring cereal is known for its ability to survive 

severe environmental conditions throughout the world. Its yield varies according to the 

sorghum varieties, agroclimatic conditions and fertilization under which this crop is cultivated. 

In crop production, nitrogen (N) is the nutrient that is most limited and the nitrogenous 

fertilizers are the major factors that improve the yield and biomass. Inadequate and imbalanced 

application of fertilization to crops not only leads to alter plant growth and metabolic processes 

but also cause environmental problems. Investigations on the performance of sorghum ecotype 

in relation N fertilization have not been conducted. Therefore, the main objective of this PhD 

thesis was to evaluate the N stress (deficiency and excess) response of Moroccan sorghum 

ecotypes. We first collected 10 sorghum ecotypes from northwestern regions of Morocco and 

its agromorphological traits were investigated. Our results showed that the Moroccan sorghum 

has retained great biodiversity and genetic resource. We also concluded that 4P11 ecotype has 

high-performance of key agronomic traits and can be used for breeding programs. In order to 

examine the differential response to N among the Moroccan sorghum, two contrasted ecotypes, 

3P4 (sensitive) and 4P11 (resistant), were selected and cultivated under different N treatments. 

The results showed that 4P11 has higher photosynthetic pigment, amino acid and protein 

contents with less proline accumulation suggesting a higher tolerance to N stress for this 

ecotype compared to the 3P4. We also demonstrated that the levels and sources of inorganic N 

affect activities of antioxidant, proline and glyoxalase enzymes. The ammonium excess and N 

deficiency increase the malondialdehyde content, proline accumulation and enzymatic 

activities of detoxification systems, indicating the sorghum’s ability to alleviate the effect of N 

stress. Considering its high-performance of key agronomic traits and its higher capacity to cope 

with N stress, 4P11 ecotype could be a resourceful option for farmers and can be recommended 

for commercial cultivation. Taken together, these results constitute a necessary step that can be 

exploited in the programs of sorghum breeding, improvement and valorization of this 

marginalized species. 
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