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Le Corps professoral de 

Gembloux Agro-Bio Tech - Université de Liège vous prie 

de lui faire l'honneur d'assister à la défense publique de la dissertation originale que 

 

Monsieur ZIHALIRWA KULIMUSHI Parent , 

  

Titulaire d’un diplôme d’ingénieur agronome, 

Titulaire d’un diplôme de master complémentaire en protection des cultures tropicales et 

subtropicales, 

 

présentera en vue de l'obtention du grade et du diplôme de 

 

DOCTEUR EN SCIENCES AGRONOMIQUES ET INGENIERIE BIOL OGIQUE , 

le 24 août 2017, à 15 heures précises (personne ne sera admis après cette heure), 

en l'auditorium CA ( Chimie analytique, bât. 9), 

Passage des Déportés, 2 à 5030 GEMBLOUX. 

 

Cette dissertation originale a pour titre : 

« Potentiel de Bacillus amyloliquefaciens pour lutter contre les maladies fongiques 

endémiques du maïs au sud Kivu : efficacité et mode d’action ». 
 

 

Le jury est composé comme suit : 

Présidente : Prof. M.-L. FAUCONNIER, Présidente du Département AGROBIOCHEM, 
Membres : Prof. M. ONGENA (Promoteur), Prof. M. DELEU, Prof. F. DELVIGNE, Prof.  
P. JACQUES, Prof. P. THONART, Prof. G. LOGNAY, Prof. F. KRIER (Université de Lille, 
France). 
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Summary 

 

Rhizobacteria genus of Bacillus amyloliquefaciens subsp. Plantarum have the potential to produce a 

diversity of antimicrobial molecules whose cyclic lipopeptides (CLPs) contribute significantly to their 

effectiveness in the biological control of many pathogens through various mechanisms, but there is still a 

lack of information on the impact of other soil microbes in the expression of these molecules. It is 

therefore crucial to assess accurately whether Bacillus spp is able to perceive the molecular signal emitted 

by a pathogen and modulate the production of certain lipopeptide antibiotics in the tripartite 

rhizobacteria-plant-pathogen interaction. The research work of this thesis is placed first in the context of 

the development of biological products based on microorganisms that can be used as biopesticides to help 

solve the problems posed by plant diseases in tropical environments. These microbial biopesticides may in 

some cases offer a solution to chemical pesticides due to their natural ubiquity in ecosystems, their easy 

release, the diversity specificity of their action and also their low persistence in the environment or 

whether they are too expensive for the farmer. In this context, we have targeted the problem of the 

ravages caused by endemic phytopathogenic fungi on maize in South Kivu to the east of DR Congo. In the 

first phase a series of tests carried out in the laboratory showed the potential of various strains of the 

B. amyloliquefaciens / subtibilis species to inhibit the development of these pathogens, but the results 

made it possible to select a particularly effective strain of B. amyloliquefaciens S499. This efficacy was 

correlated with a large secretion of three main families of lipopeptides and their counterparts, namely 

surfactins, fengycins and iturins, as well as the colonization of corn roots by these bacteria. 

 

From these results, field experiments in two distinct agro-ecological zones of South Kivu, characterized by 

different climatic and pedo-environmental conditions, were carried. The data obtained highlighted the real 

potential of S499 to protect corn against fungal infections but also in terms of promoting growth and ears 

yield associated with the phosphorus solubilisation and the production of plant growth hormones. In a 

second part and at a more fudamental level, some data obtained in comparison with the mutants, have 

suggested that the production of certain lipopeptides antibiotics, particularly fengycins by S499, was 

responsible for the inhibitory activity towards fungi phytopathogens even at low concentrations and it 

appears that this bacteria si capable of “perceiving” the presence of at least one of these pathogens, 

R. variabilis and that following this perception it increases the production of this lipopetide as well as the 

Fen genes involved in biosynthesis of fengycins after LC-MS and RT-qPCR analysis. The stimulation 

overproduction of fengycins in the presence of R. variabilis has also been observed for other strains such 

as FZB42 although smaller in amplitude but does not seem to apply to all members of this species since no 

stimulation was detected in the case of QST713 strain. Overall, Bacillus S499 is promising to be exploited 

as a biopesticide in a tropical environment, but the molecular basis of the phenomenon with respect to 

fungi perception and downstream signal transduction leading to an up-regulated CLP synthesis is still 

totally unknown. Further investigations are still needed. 

 


