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ABSTRACT 

Abou-Ghanima Saad Fath El-Bab Shehata. Studies on Alternaria Rot 

in Citrus Fruits and its Control. Unpublished Ph.D. Thesis, 

Department of Plant Pathology, Faculty of Agriculture,  Ain Shams 

University,  2017.  

In this study data indicated that, the disease survey in the nurseries 

and orchards of citrus during 2011 till 2012 revealed that, citrus fruit-rot 

disease was presented in all the observed Governorates, i.e. Beheira, 

Kalyobia, Menofia, Ismaelia Gharbia, Dakahlia, Giza and Beni Suief 

Governorates. Also, the highest percentage of disease survey was 

obtained in Beheira, followed by Kalyobia while the lowest percentage in 

Dakahlia Governorate.  

Also, the results showed that, the highest percentage of isolated 

fungus was Alternaria alternata (Fries) Keissler followed by A. citri 

Ellis and Pierce.  The tested isolates were significantly various in their 

responsibility to cause the disease.  

Pathogenicity tests showed that, the tested isolates of A. citri can be 

arranged led to their pathogenic capabilities such as, A. citri isolates 

(code S24), (S4) and (S26) whilst, A. citri (S68) was the lowest 

pathogenic isolate. Whilst, A.  citri isolate code (S71) not gave disease  

symptoms  when Minneola detached leaves  were inoculated with A.  

citri.  On the other side, results of varietal reaction indicated that, the 

tested citrus cultivars cv., i.e.  Minneola was more susceptible (indicator 

host), Navel orange was highly susceptible to infect by A. citri compared 

with minneola but, valencia was more tolerant to infect by tested 

pathogen. 

Also, data of polymerase chain reaction (PCR) detection 

(molecular biology  techniques) revealed that, 16 isolates of A. citri were 

identified by using 5 specific primers (ITS, OPA10-2, OPA2-1, OPA1-3 



and Endo-PG)  but, analysis technique showed that, the diversity 

between A. citri isolates based on two primers (OPA1-3 and Endo-PG) 

two both primers showed the diversity between tested Alternaria isolates. 

Therefore results of Alternaria toxin bioassay revealed that, induce 

and produce necrotic lesions on Minneola citrus detached leaves similar 

to those produced by the pathogen. Moreover, the disease symptom was 

appeared after 48-72hr. 

The effect of different solid cultures media was studied on the 

growth, sporulation and conidiospore measures of   A. citri resulted that, 

potato dextrose agar (PDA) medium gave the maximium growth, the 

highest spore production (sporulation) and the best spore size with all 

tested isolates of Alternaria. 

This study was extended to include the biological control of causal 

pathogen of citrus fruit-rot disease. Five bioagents were used, i.e.  

Trichoderma harzianum, Bacillus subtilis, T. album (Bio-Zeid), B.  

megaterium (Bio-ARC) and Bacillus spp. (Omega).  All bioagents were 

the most antagonistic action effect against the causal pathogenic isolates 

of   A. citri in vitro and in vivo trials but, with different degrees. 

Chemical control results indicated that, the seven tested fungicides 

namely, Score, Montoro, Iprodione, Pyraclostrobine, Coprax, 

Coprareekh and Azoxystrobine were evaluated for their effect on the 

linear growth of A. citri isolates (code K2) causing citrus fruit-rot disease 

in vitro trials. Also, the same fungicides were evaluated for their effect 

on disease incidence in vivo trials. Score, Montoro, Iprodione, were the 

most effective fungicides against causal pathogen. 

Key words: Citrus, Fruit-rot, Alternaria toxin bioassay, Biological control, 

chemical control. 
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