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Potato is one of the most important crops in the world including Egypt. 
Several plant pathogens attack potato plants causing serious diseases such as early 
blight disease that caused by Alternaria solani Sorauer. Control of early blight 
disease has been accomplished primarily by the application of chemical fungicides 
such as mancozeb. Due to concerns of health and environmental hazards, the main 
goal of this study was to minimize the use of synthetic fungicides entirely or 
partially by natural plant extracts including leaves of Lantana camara, Mangifera 
indica, Nerium oleander, Olea europaea and Psidium guajava as well as bark of 
Cinnamomum cassia. 

 For in vitro study, C. cassia and M. indica among all extracts possessed 
highly significant antifungal activities as they completely inhibited (100.0% 
inhibition) the radial growth of the two isolates at 20000 and 30000 ppm for C. 
cassia and M. indica, respectively. Synergistic effects were found for all of the 
mancozeb and C. cassia or M. indica extract mixtures and fungicidal activity of the 
mixtures overcomes the potency of the fungicide mancozeb alone. The most 
synergistic mixture was recorded with mancozeb:C. cassia (2:1, w/w) with  
synergistic ratio  20.09 and 25.24 against I1 and I4 isolates, respectively; and with 
mancozeb:M. indica (1:2, w/w) with  synergistic ratio 9.93 and 13.53 against I1 and 
I4, respectively. In addition, fungicide mancozeb and plant extracts individually or 
in mixtures exhibited a very high fungicidal activity against spore germination of 
A. solani.  

In a field study, disease severity of early blight was significantly reduced 
when sprayed with mancozeb and plant extracts individually or in combinations in 
comparison with control, and mancozeb:M. indica (2:1, w/w) mixture had the 
greatest effect on the percentage disease severity. Moreover, stem height, number 
of leaves per plant, leaves fresh and dry weight and leaf area as well as total soluble 
solids and total tuber yield per plant were enhanced in potato plants sprayed with 
mixtures of mancozeb and plant extracts.  

 C. cassia and M. indica extracts contained high amounts of total phenolics 
and total flavonoids that may be responsible of their high antifungal activity.  

Based on these findings, it could be concluded that C. cassia and M. indica 
extracts are potential inhibitors to A. solani and they potentiate the activity of 
fungicide mancozeb. The extracts could be utilized as natural and safe fungicides to 
minimize the usage of hazard chemicals in agriculture.  
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