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Methylobacteria are a group of microorganisms commonly found on the surface and inside different 
parts of many plant species. They are known to be beneficial for plant growth, mainly because of their 
unique quality, which is the ability to produce high levels of plant growth hormones – cytokinins (CKs). 
Cytokinins are an important group of plant hormones that promote cell division and differentiation in 

roots and shoots, delay plant aging, and regulate nutrient transport towards the actively growing organs. 

It was previously proven that the elevated levels of cytokinins available for plants stimulates biomass 
production and ultimately leads to the higher yields. One of the important issues that agriculture is 
facing in the era of climate change is reduced rainfall and expansion of arid areas. Low water levels can 
significantly limit farmland productivity; therefore, different approaches are being undertaken in order 
to overcome the negative effect of drought stress on crop yield. This research was designed to test if the 
CK producing Methylobacteria can reduce detrimental effects of drought stress in four legume species: 

peas, chickpeas, lentils, and faba beans. Laboratory tests were performed in order to compare hormone 

production between eight different Methylobacterium strains. Simultaneously, the same strains were 
grown in the in vitro culture designed to imitate the environmental drought stress. The bacterial strain 
characterized by the highest CK production and tolerance to limited water availability in vitro was 
selected as the candidate for plant inoculation. In the second part of the project, legume plants will be 
treated with the chosen Methylobacterium strain at the time of sowing and subsequently exposed to 
the drought at different developmental stages (reduced water delivery or complete withdrawal). 
Important plant growth parameters (shoot and root height and weight, leaf size, photosynthesis, 
respiration, pigment content, relative water content, plant hormone levels), and yield characters (days 
to flower and maturity, number of pods, pod size, number of seeds/pod, seed weight/plant, 100 seed 

weight) will be monitored to determine the effect of Methylobacterium on pea, chickpea, lentil, and faba 

bean response to limited water supply in the soil during the growing season. 


