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ABSTRACT  

Mango anthracnose caused by Colletotrichum gloeosporioides visibly affects quality in terms of 

appearance leading to economic losses during marketing and storage. Mango plants are commonly 

naturally infected by anthracnose fungus even before fruiting, but the organism remains quiescent, 

producing symptoms only on mature fruits on the tree or after harvest. However, the disease is very 

devastating after harvest.Ultraviolet radiation (UV) has been used to control a number of postharvest fruit 

and vegetable diseases. Mature unripe and ripe mango fruits were exposed to ultraviolet light for various 

periods and then stored at ambient temperature.The severity of anthracnose symptoms was then measured 

daily. In unripe fruits, no symptoms were observed until the fruits showed signs of ripening and the 

disease was significantly more severe in UV treated fruits than control while in ripe fruits the converse 

was observed. From day 3 of storage, there was clear advantage of UV treatment on ripe fruits with 

exposure for 7 minutes resulting in the most effective disease control. The appearance of  > 60% ripe 

fruits exposed for 3 and 7 minutes was still good by day 9 of storage. The treatment inhibited colour 

development in unripe fruits but, this seemed not to be significantly affected by the dose of  UV 

applied.Ultraviolet irradiation seems promising for controlling this disease of mangoes after harvest. 
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INTRODUCTION 

Anthracnose is a disease caused by fungi on the leaves and fruits of many plants including 

papayas, avocado, guava and mangoes (Hossain and Meah, 1992; Vieira et al., 2013; Tuchoet 

al., 2014;Velazquez-del Valle et al., 2016  ). The disease is characterized by watery brown or 

black spots (Velazquez-del Valle et al., 2016). Mango anthracnose appear first as lesions on fruit 

peel, but spreads into the pulp causing rot. It reduces quality of the product as it impairs 

appearance. This results into economic losses. In advanced stages, the disease progresses into 

quantity loss as diseased commodity oozes out water decaying completely (Onyeani et al., 2012). 

The disease spots may coalesce into decay lesions. 
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Anthracnose is commonly caused by Colletotrichum gloeosporioi-des and other Colletotrichum 

species. It is a major pre- and post-harvest disease of mango in all mango growing areas 

including Nigeria (Onyeani et al., 2012; Onyeani and Amusa, 2015). 

Possible methods of controlling the disease include pre-harvest orchard sanitation, 

chemical treatment with benomyl, thiabendazole, prochloraz and thiophanate methyl and 

azoxystrobin (Dodd et al., 1991; Diedhiou et al., 2014). Physical methods include controlled 

atmosphere storage and heat treatment in form of vapour heat to 47oC fruit core temperature 

(Jacobi and Wong, 1992) or hot water at 46.5oC (Nyanjage et al., 1998).Onyeani and Amusa 

(2015) reported successful attempt in controlling the incidence and severity of disease with 

aqueous and alcoholic extracts of the leaves of Annona squamosa, Azadirachta indica and 

Vernonia amygdalina in South West Nigeria.  Gamma irradiation  and exposure to ultraviolet 

light are also methods of controlling postharvest diseases. Ultraviolet light induces the 

production of phytoalexins  which defend the host against invasion and colonization by pathogen 

(Rodov et al., 1992). Low hermetic doses of ultraviolet light (254 nm) prior to storage was 

reported to reduce postharvest decay of some fruits including mangoes (Stevens et al., 1996; 

Gonzalez-Aguilar et al., 2001). Storage was however at low temperatures or simulated shelf-life 

at 20oC. Warm temperatures in the range of 28-35oC is known to favour disease development but 

it is the range at which most Nigerian fruits and vegetables are marketed. Typical shelf-life at 

such temperatures is > 3 days. Any treatment that can extend shelf-life to one week or more will 

reduce quality and quantity loss as it will reduce or prevent the spread of disease. This research is 

therefore aimed at investigating the possibility of controlling mango anthracnose with ultraviolet 

radiation. 

 

 

MATERIALS  AND METHODS 

Source, preparation and treatment of fruits 

Mango fruits without external blemish were hand harvested at the mature stage with completely 

green or full yellow skin colours. The fruits were treated within 2 hours of harvest. They were 

surface disinfected in sodium hypochlorite, drained dry and then irradiated under UV light in a 

chamber fitted with low pressure mercury vapour discharge lamp (Philips Holland) emitting 

quasi monochromatic UV radiation at 254 nm (UV-C). The fruits were placed in Petri dishes 

below the lamp at a distance of 20 cm from light source. Exposure time was for 1 – 7 minutes at 

one minute intervals. For ripening studies,forty green fruits were exposed to UV light for 1 – 8 

minutes. Fruits were then stored five each in sterilized desiccators at 28-30oC and observed daily. 
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Green fruits were stored separately from yellow fruits. 

 

Assessment of disease  and  ripening 

The number of dark brown/black anthracnose lesions on each fruit was counted. Green 

fruits were also rated for ripening on a Hedonic scale of 1 – 5 with 1=completely green; 2=colour 

break; 3=yellow on about 20-30% fruit surface; 4= yellow on about 40% fruit surface; 5= more 

yellow than green/full yellow. 

 

Statistical analysis 

Severity data were subjected to one-way analysis of variance (ANOVA) and where 

significant differences occurred, the means were separated by Waller-Duncan Test while, 

Duncan’s New Multiple Range Test was employed for mean separation in ripening data. All 

analysis were carried out at α=0.05. 

 

RESULTS 

On ripe fruits, anthracnose lesions were first observed on day 3 of storage on control 

fruits and those irradiated for 1 and 2 minutes while other fruits were still free of symptoms but, 

on day 4, symptoms appeared in all treatments with the control having the most severe 

symptoms. Control fruits consistently showed the most severe symptoms till the last day of 

storage (day 9), while the fewest number of lesions was observed on fruits irradiated for 7 

minutes followed by 2, 3 and 4 minutes.There was statistically significant difference between the 

control and fruits treated for 2, 3, 4 and 7 minutes.The ripe fruits exposed for 3 and 7 minutes 

also had better visual appearance by the end of storage even though there were some lesions on 

them. 

On green fruits, symptoms first appeared on day 4 on fruits irradiated for 2 minutes but 

there were no lesions on all other treatments yet. On day 5 of storage, all treatments showed 

symptoms of disease to various extents. The severity of anthracnose increased as storage 

progressed. Generally, control had consistently less number of lesions than irradiated fruits 

except fruits exposed to UV for 6 minutes. Fruits treated for 4 minutes had the greatest number 

of lesions followed by those treated for 1, and 3 minutes. There was significant difference 

between control fruits and those treated for 1, 3, 4 and 5 minutes. Fruits exposed for 4 minutes 

had the greatest number of lesions, although generally, the severity of disease did not depend on 

exposure period. The appearance of disease lesions on unripe fruits occurred when fruits were on 

at least colour break. Unripe fruits developed many more lesions than ripe fruits although the 

lesions were much smaller in size (mostly spots) than those on ripe fruits where the lesions had 

progressed to rots in many cases by the 9th day of storage. 

Colour development indicative of ripening was less in green fruits exposed to UV and 

greatest in control fruits. Fruits exposed for 6 and 8 minutes showed the least colour 

development and there was significant difference between them and  
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Fig. 1: Severity of anthracnose on ripe mango (Mangiferaindica) fruits exposed to ultraviolet light and stored 

at 28◦C for 9 days.    Cells bearing the same alphabets are not significantly different by Waller-Duncan Test 

at p=0.05 
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Fig. 2: Severity of anthracnose on unripe mango (Mangiferaindica) fruits exposed to ultraviolet light and stored at 28◦C 

for 9 days.   Cells bearing the same alphabets are not significantly different by Waller-Duncan Test at p=0.05 
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Ultraviolet irradiation and anthracnose of mango fruits storage 

 

 

Fig. 3 Effect of ultraviolet light treatment on ripening of mango (Mangiferaindica) fruits.    

 Cells bearing the same alphabets are not significantly different by Duncan’s New Multiple  

 Range Test at p=0.05. 

control fruits. There was no significant difference between fruits exposed for 1, 2, 3, 4, 5 and 7 

minutes. 

 

DISCUSSION 

In this study, ultraviolet radiation reduced anthracnose lesions on ripe mangoes but,  

increased the severity on unripe fruits. Ultraviolet radiation has been reported to be effective 

against several fungal species (Rotem and Aust, 1991; Inglis  et al., 1995; Marquenie et al., 

2002). It was however reported that although UV-C inhibited in vitro develop-ment of C. 

gloeosporioides, it did not reduce the occurrence of anthracnose on papaya fruit (Cia et al., 

2007). This is contrary to present results in which anthracnose lesions were reduced on ripe fruits 

but agrees with our observations on unripe fruits.  Ripe mangoes exposed for 3 and 7 minutes 

having better appearance than the control by day 9 of storage in addition to reduced anthracnose 

lesions agree with Gonzalez-Aguilar et al. (2001, 2007). They also reported improved post-

harvest quality of ‘Tommy Atkins’ and ‘Haden’mango fruits shown in overall visual appearance 

as a result of UV-C treatment prior to storage at 20oC.The levels of radiation were however 

higher than in the present trial. Present results however show that the treatment is only useful 

against anthracnose on ripe and not on unripe mango fruits.  

The observed inhibition of ripening as a result of UV treatment agrees with the findings of 

Pombo et al. (2009) who reported that UV-C delayed strawberry fruit 
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softening and also caused retention of higher firmness with lower polygalacturonase (PG) and 

pectinmethyl esterase (PME) activities all of which are evidences of fruit ripening retardation. 

Costa et al. (2006) also reported less chlorophyll peroxidase and chlorophyllase activities 

together with lower respiration in UV-C treated broccoli suggesting that the treatment delayed 

chlorophyll degradation which occurs during fruit ripening. Exposure for 6 minutes resulting into 

less anthracnose and also showing less colour development seem advantageous as harvested 

unripe fruits exposed to this treatment can be stored for longer periods to allow for wider 

distribution and better market organization while they ripen slowly. 
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