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Abstract 

Chitosan (CS) nanoparticles loaded with nitrogen, 

phosphorus and potassium (NPK) were used as fertilizer and 

antifungal to increase the productivity of potatoes and to 

protect them from microbial infection. The uptake and 

translocation of nanoparticles inside potato plants were 

investigated by transmission electron microscopy. The results 

revealed that nanoparticles were taken up and transported 

through phloem tissues. Foliar application with Nano CS-

NPK levels (Nano 10, 50 and 100%) significantly increased 

all the growth and yield parameters, photosynthetic pigments, 

chemical constituents of potato leaves and tubers compared 

with the control treatment. The highest effective treatment in 

this respect was 10% Nano CS-NPK as compared with bulk 

NPK, 50 and 100% CS-NPK. 

Foliar application with 10% Nano CS-NPK stimulated 

potato resistance to early blight disease caused by Alternaria 

solani. Nano CS-NPK significantly reduced the severity and 

incidence of early blight disease in both pre and post infected 

treatments.  Results recorded that CS-NPK nano fertilizer 

increased the defense related enzymes, antioxidant system, 

phytoalexins and plant hormones in infected plants. The 


