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ABSTRACT. 

Comparative studies on the nutritional composition of water melon (Citrullus lunatus L) and 

cucumber (Cucumis sativus) fruits and associated fungi responsible for the deterioration of the 

fruits were carried out in the Food Science and Technology and Plant Pathology Laboratories in the 

Department of applied and Environmental Biology, Rivers State University of Science and 

Technology, Port Harcourt.  It was observed that water melon possessed high nutritional quality 

than cucumber with respect to moisture, ash, carbohydrate, protein, fat, vitamins A and C, 

phosphorus and potassium.  However, cucumber recorded higher values for fibre and vitamin B. 

Four fungi with varying degrees of incidence were found to be associated with the deterioration of 

water melon and cucumber.  These fungi were Aspergillus tamarii (100%), Aspergillus niger 

(70%), Penicllium italicum (50%) and Fusarium oxysporum (20%).  Pathogenicity studies also 

showed that all the fungal isolates were pathogenic to water melon and cucumber causing general 

soft rot of the healthy fruits. 
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INTRODUCTION.    

Water melon and cucumber belong to the family Curcubitaceae which is widely and 

predominantly distributed around the tropics (Purseglove, 1979).  The Curcubitaceae are 

mostly postrate or climbing herbaceous annual crops comprising about 90 genera and 700 

species.  The cucumber (Cucumis sativus) is believed to have originated from India and 

grows vine, while water melon is thought to have originated from South Africa.  These 

potent vegetables are usually consumed in their fresh forms.  The ripe pulp of the water 

melon is consumed after extracting the seeds and can be blended to make a delicious fruit 

drinks in combination with other fruits like pineapple, bananas and  
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orange. This combination can also be eaten as fruit salad without blending.  Cucumber is 

usually cut into thin slices in combination with other vegetables such as carrots, cabbage, 

green peas and onions and consumed as vegetable salad (Okaka, 1997, Ihekoronye and 

Ngoddy, 1985).  Water melon and cucumber are highly perishable and must be consumed 

as soon as they are harvested (Okaka, 1997).  When allowed to stay for some times without 

being consumed or processed into some forms and stored in the refrigerator they get easily 

contaminated and spoilage sets in. Several microorganisms such as bacteria and fungi have 

often been implicated to be responsible for the rot of water melon and cucumber (Stephen, 

2001,Onuegbu, 2002, Parsons, 2002).  Other field diseases of water melon and cucumber 

are viral diseases transmitted by beetles and aphids (Stephen, 2001).  These diseases bring 

about quality deterioration and serious crop losses to the farmers.  To reduce the severe 

losses of these produce especially during the flush seasons, they are sold off at a very 

cheap rate.  The high nutritional values of water melon and cucumber are well documented 

by  author (Achinewhu, 1996). These high food qualities have made it possible for 

dieticians to recommend them as food for weight loss.  However, during their off season 

they become relatively scarce and very expensive because of lack of good storage 

facilities.  This work therefore: 

Compared the proximate compositions of water melon and cucumber  

Identified the fungi associated with their deterioration respectivelyand assessed if these 

fungi were pathogenic to the crops. 

The knowledge of these will provide proper guide to the usage, handling and storage of 

these important fruits. 

 

MATERIALS AND METHODS. 

 

Collection of water melon and cucumber 

One basket full of water melon and cucumber containing about twenty average size fruits 

were purchased from the fruit garden market in D- Line Port Harcourt.  The baskets and 

their contents were transported to the Plant Pathology unit in the Department of Applied 

and Environmental Biology, Rivers State University of Science and Technology, Port 

Harcourt for further studies.  The fruits were sorted and the partially rotten ones were 

separated from the apparently healthy ones for mycological studies.  The fruits were 

washed and stored in clean trays in the laboratories. 

Determination of proximate composition of water melon and cucumber fruits 

Five apparently healthy fruits each of water melon and cucumber were taken to the 

Department of Food Science and Technology Laboratory in the Rivers State University of 

Science and Technology for proximate composition analysis.  The proximate parameters 

analyzed were the ash, moisture, fibre, protein, fat carbohydrate, and lipid.  Minerals and 
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vitamins components were also estimated.  These parameters were estimated according to 

the Association of Official  Analytical Chemists (AOAC, 1990) method. 

 

Mycological Studies. 

Preparation of Test Materials, glasswares and other equipment. 

Preliminary operations performed in preparation for isolation included sterilization of 

conical flask, slides, Petri dishes, and other equipment that were previously washed with 

soap and water.  These glass wares’ were sterilized in the oven at 160oC for 1 hour.  Sterile 

Petri dishes were used and sodium hypochlorite was used as surface sterilant to reduce 

microbial contamination (Agrios, 2005).  Conical flask containing culture media were 

tightly plugged with non absorbent cotton wool covered with aluminium foil and 

autoclaved at 121oC and 1.1kg cm-2 for 15 minutes (Agrios, 2005).  Inoculating loops were 

sterilized by dipping for one minute in 70% ethanol and heated over a Bunsen flame to red 

hot. Desiccators were sterilized with 70% ethanol (Agrios, 2005). 

 

Preparation of Mycological Medium. 

The medium used for the isolation of fungi from water melon and cucumber fruits was 

Sabouraud Detrose Agar (SDA). Exactly 32.8g of SDA was weighed with the sensitive 

Mettler balance into a conical flask.  Exactly  500ml of distilled water was measured with 

the measuring cylinder into the conical flask.  The entire content of the flask was stirred 

with a stirring rod and shaken to homogenize the mixture.  The mouth of the conical flask 

was plugged with non absorbent cotton wool and wrapped with aluminium foil.  The 

conical flask with its contents was autoclaved at1.1kgcm-2 and 121oC for 15 minutes .  The 

sterile Petri dishes were displayed and the sterilized medium  dispensed into them while in 

molten state.  These were allowed to solidify. 

 

Isolations of fungi from water melon and cucumber fruits 

Partially rotten fruits of water melon and cucumber with visible symptoms of rot were 

washed with tap water, rinsed in distilled water and surface sterilized with 5% sodium 

hypochlorite.  A sterile scalpel was used to cut thin slices of the rotten fruits starting from 

the healthy portion to the point where the actual rot had established.  The thin slices were 

aseptically placed on sterilizedsabouraud dextrose agar (SDA) in Petri dishes and 

incubated for seven (7) days at ambient temperature of 25oC ± 3oC.  (Baudoni, 1988, 

Chuku 2009, Onuegbu, 2002).  The set up was observed for seven days (7) until the 

organisms were fully grown in the Petri dishes. 

 

Isolation of Pure Culture of Fungi from water melon and cucumber fruits 

Pure cultures of the individual fungi were obtained after series of inoculations and 

isolations from sterile Sabouraud Dextrose Agar in Petri dishes. 
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Identification of Fungi from water melon and cucumber  fruits 

Fungi were identified from pure fungal isolates in Petri dishes.  Fungal colonies were 

picked with sterile inoculating needle and placed on sterile slides.  The mycelia of these 

fungi were carefully teased with sterile mounted needle to ensure complete spread of the 

isolate.  The properly teased isolates were stained with Lactophenol in cotton blue and 

examined microscopically.  The fungi were identified based on their colonial morphology, 

mycelia structure, spores and associated structures according to the keys of (Samson et al, 

1981, Olds, 1983). 

Pathogenicity Studies. 

Pathgenicity test was carried out to determine if the fungi isolated from water melon and 

cucumber fruits were host specific.  The procedures described by (Agrios, 2005 and 

Trigiano et al., 2004) were basically followed.  Freshly harvested water melon and 

cucumber fruits were washed with water, rinsed with distilled water and surface sterilized 

with 70% ethanol.  A “V” shaped wound was created on the fruits and each of the fungi 

isolate was aseptically transferred into the fruits respectively in triplicate and the wound 

sealed with Vaseline to avoid microbial contamination from the environment.  The set up 

was incubated for seven days at room temperature of 25oC ± 3oC on the laboratory bench.  

Statistical Analysis. 

The data collected were interpreted using mean values of observation, percentages and 

statistical analysis suitable for completely randomized designs. 

RESULTS 

Proximate composition of water melon and cucumber. 

Results of the proximate composition of water melon and cucumber are shown in Table 1.  

The proximate values assessed were moisture, ash, fibre, fat, carbohydrate, and protein.  

Mineral contents assessed were phosphorous and potassium.  However, vitamins A, B and 

C content of the two fruits were also estimated. 

Identification of fungi from water melon and cucumber fruits 

The results of the fungal isolates responsible for the spoilage of water melon and cucumber 

fruits are presented in Table 2.  Four fungi with varying degrees of incidence were found to 

be associated with the spoilage of water melon and cucumber.  These fungi were 

A.tamarii,A.niger, P.italicum and F. oxysporum. 

Pathogenicity test. 

The result of the pathogenicity studies showed that all the fungal isolates from water melon 

and cucumber were highly  
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   Table 1: Proximate compositions of water melon and cucumber fruits 

Parameters Water melon Cucumber  

------------------------------------------------------------------------------------------------- 

Moisture (%) 84.0 ± 0.003 77.5 ± 0.001 

Ash (%) 1.2 ± 0.001 0.1 ± 0.002 

Fibre (%) 0.1 ± 0.002 0.5 ± 0.004 

Fat (%) 0.5 ± 0.001 0.005 ± 0.001 

Carbohydrate (%) 27.5 ± 0.005 3.5 ± 0.003 

Protein (%) 2.5 ± 0.004 0.62 ± 0.000 

Phosphorus (%) 7.5 ± 0.002 6.8 ± 0.003 

Potassium (Mg/100g) 39.5 ± 0.003 29.0 ± 0.005 

Vitamin C (mg) 30.5 ± 0.001 21.0 ± 0.001 

Vitamin A (mg) 2.50 ± 0.002 0.05 ± 0.004 

Vitamin B (mg) 0.15 ± 0.005 2.5 ± 0.002 

----------------------------------------------------------------------------------------------------- 

Values are means of triplicates : + = Standard error of the mean 

 

pathogenic to healthy samples.  It was observed that A. tamarii caused the greatest 

deterioration of the fruits of water melon and cucumber.  The inoculation of A. tamarii into 

water melon resulted in deterioration characterized by water soaked lesion and invasion by 

Fusarium oxysporum.  Similar trend was observed on cucumber without the invasion by F. 

oxysporum.  Aspergillus niger followed with 70% frequency of occurrence.  Water melon 

and cucumber fruits treated with A. niger exhibited transparent soft rot symptoms 

characterized by water accumulation on the fruits with conspicuous black rot spread over 

the entire surfaces of the fruits respectively.  Penicillium italicm came third with soft rot 

symptoms on the inoculated fruits with characteristic patches all over the fruits surfaces as 

if the fruits were boiled on fire.  However, the soft rot caused by Fusarium oxysporum was 

rather small and gradual compare to what was observed on fruits treated with the other 

fungi.  Samples of water melon and cucumberfruits, treated with F. oxysporum were not 

badly affected even after seven days of incubation. 

 

DISCUSSION 

Water melon (C.lunatus) and cucumber (C.sativus) are important crops because of their 

high nutritional values.  The high nutritional qualities of most fruits and vegetables are 

well documented by early researchers (Achinewhu, 1996, Mortes et al., 2005).  The 

proximate composition of water melon portrays it as a rich fruit for weight control.  The  
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Table 2:  Fungal isolates from water melon and cucumber fruits 

 
Fungal isolates Water melon    % incidence   Cucumber    % incidence 

--------------------------------------------------------------------------------------------------- 

Aspergillus tamarii          +                  100                    +                  100 

Aspergillus niger          + 70                     +                 70 

Penicillium italicum        + 50                     +                 50 

Fusarium oxsporum        + 20                     +                 20 

----------------------------------------------------------------------------------------------- 

   legend 

     +  = present 

      -   = Absent 

 

high moisture, ash, carbohydrate, protein, vitamins C and A with low fat content is an 

indication that it is a cherished fruit for weight control.  These values were relatively 

higher than the values obtained for cucumber which is also consumed as vegetable. 

The high moisture content of water melon and cucumber could be responsible for the high 

fungal load of these fruits.  It has been reported that high moisture contents of fruits and 

vegetables favour the growth of microorganisms (Chuku et al., 2005). 

 

CONCLUSION 

This research on the comparative studies of the proximate composition of water melon and 

cucumber fruits has shown that water melon and cucumber fruits are important fruits with 

high nutritional qualities, although water melon tends to be nutritionally higher than 

cucumber. However, these two fruits are infected by the same fungi resulting into their 

spoilage. The result of the pathogenicity studies revealed that all the fungal isolates were 

pathogenic to the two crops causing general soft rot.  The extent of deterioration increased 

following the “V” shaped wound on the samples which is an indication that wound 

enhances fungal development. Care should be taken to avoid bruises on harvested 

agricultural produce in order to reduce the rate of fungal infection. 
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