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Executive Summery 

Wheat stem rust, caused by Puccinia graminis f. sp. tritici, poses a major threat to wheat 

production in Ethiopia. Chemical fungicides, though effective, have environmental and resistance-

related drawbacks. Our study evaluated eight inorganic salts at the rate of 5-20gl-1 for their 

effectiveness in managing wheat stem rust under both laboratory and greenhouse conditions. 

Among the tested inorganic salts under both laboratory and greenhouse conditions, the two most 

effective i.e potassium carbonate and potassium bicarbonate salts, were evaluated under field 

conditions.  Potassium carbonate and potassium bicarbonate were identified as highly effective 

alternatives, significantly inhibited fungal spore germination and reduced disease severity and 

enhanced wheat productivity. We recommend that the government revise the crop protection 

strategies on agricultural policy by promoting the use of inorganic salts as an alternative wheat 

rust disease management method and partner with chemical companies to ensure the availability 

of these inorganic salts. 
 

Introduction 

Wheat (Triticum spp.) is a vital staple food in Ethiopia, contributing significantly to the national 

caloric intake. However, wheat stem rust, a devastating fungal disease, can lead to total yield 

losses. Management of wheat stem rust disease relies on synthetic fungicides, which are 

unsustainable due to resistance development and environmental hazards. Therefore, alternative 

management approaches that are affordable, accessible, and environmentally kind are urgently 



needed. Our study evaluated the efficacy of various inorganic salts as potential alternatives for 

managing wheat stem rust. 

Findings 
 
The Laboratory (in vitro), greenhouse (in vivo), and field studies demonstrated that two inorganic 

salts can significantly manage wheat stem rust. 

 Under laboratory conditions:  

 Potassium carbonate (K₂CO₃) at the rate of 15 gl-1 completely inhibited spore 

germination (100%) at all tested concentrations. 

 Potassium bicarbonate (KHCO₃) at the rate of 15 gl-1 achieved nearly complete 

inhibition (99–100%) at higher concentrations. 

                                        
 Under greenhouse and field conditions:  

Spraying potassium carbonate and potassium bicarbonate at the rate of 15gl-1 on wheat 

plants significantly reduced the number and size of rust pustules and severity of the 

disease. 

        
 Safety considerations:  

High concentrations (20 gL-1) of these salts showed minor leaf margin burns, indicating 
potential phytotoxicity at excessive doses. 



Policy Recommendations 

1) Integrate into the Integrated Disease Management Program 
 

The government revise the crop protection strategies on agricultural policy by 

incorporating potassium carbonate and potassium bicarbonate salt treatments as part of 

integrated wheat stem rust disease management strategies to reduce dependency on 

synthetic fungicides. 

2) Environmental Safeguarding: 

Encourage the adoption of these salts to minimize environmental contamination 

associated with synthetic fungicides by the Environmental Protection Authority. 

3) Capacity Building: 

Train agricultural extension workers and farmers on the preparation and benefits of 

inorganic salt-based treatments. 

Conclusion 

Inorganic salts, specifically potassium carbonate and potassium bicarbonate, offer promising, eco-

friendly alternatives for managing wheat stem rust. With proper implementation, this strategy can 

enhance wheat productivity, protect the environment, and safeguard public health. Therefore, 

adopting these strategies can reduce dependence on synthetic fungicides, thereby promoting 

sustainable agriculture in Ethiopia.  
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