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ABSTRACT 

The nutritional composition of fruitfly’s food strongly affect their well-being, survival and 

reproduction, and accordingly appear to seek the diet that maximizes fitness. Various diets and their mixtures 

have been tested for suitability in laboratory conditions. Study of fruit diet preferences were carried out in 

natural settings adhering to the local conditionsof Gorakhpur (26.758°N 83.369°E), Eastern Uttar Pradesh, 

India. Orange was found to be the most suitable fruit diet followed by grapes and banana. Apple and 

pomegranate were the least suitable ones. 
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INTRODUCTION 

Since reproduction occurs in harmony 

with dietary, physical, and social variables, it 

becomes important to dissect out the 

contribution of such environmental inputs if 

one wants to understand reproduction 

(Jagadeesh, 2011). The annual changing of the 

seasons, photoperiod, varying temperatures, 

humidity and the availability and type of 

nutrition constitutes the physical environment. 

The social cues in the environment on the other 

hand, can include the other individuals present 

in the surroundings, where one of the 

individuals could potentially include a mate. 

Contrary to mammals, flies taste soluble 

compounds throughout their body. Along with 

being able to taste from the labellum/proboscis 

(mouth parts), the fly has the ability to taste 

through its wings, legs and the genitalia 

(Thorne, 2005). All signals obtained by the 

organs are projected to the subesophageal 

ganglion, where all gustatory information is 

processed. All gustatory organs possess taste 

bristles which are hair-like sensillae containing 

two to four chemosensory neurons and one 

mechanosensory neuron (Dunipace, 2001). 

Several receptors have been identified in 

Drosophila, which contributes to extracting a 
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variety of gustatory information from the 

environment (Jagadeesh, 2011). 

In Drosophila melanogaster, it has been 

shown that female receptiveness, reproduction 

and offspring production were dependent on the 

availability of nutrition, and furthermore, the 

lack of nutritious food can possibly have a 

negative effect and inhibit reproduction(Fricke 

et al., 2010) (Wheeler, 1996). Along with the 

food possibly being incorporated into egg 

production in mated females, it seems that 

before a female lays eggs, the food is assessed 

through the ovipositor and usually oogenesis is 

triggered only when adequate nutrition is 

present (Carvalho et al., 2006; Wheeler, 1996) 

Presence of food is known to be an 

important factor that influences reproductive 

success in Drosophila melanogaster. Earlier 

studies on fruitfly have shown that larvae 

require yeast in order to grow while adults need 

carbohydrates for reproduction (Baumberger, 

1917). A study done on females revealed that 

mated females consumed more food than virgin 

females suggesting that the food might be 

incorporated into the production of eggs 

(Carvalho et al., 2006; Jagadeesh, 2011). 

Rematings have been shown to increase with 

increasing dosage of food and, more 

specifically, matings increase with increasing 

dosage of yeast increases (Chapman et al., 

1994; Chapman and Partridge, 1996).  

Most of these experiments have been 

conducted in laboratory conditions. In settings 

of natural conditions the food preferences and 

reproductive success may vary from what are 

seen in laboratory conditions. This experiment 

was aimed at finding the effect of some fruit 

diet on the rearing of Drosophilain exposed 

natural conditions of Gorakhpur (26.758°N 

83.369°E), Eastern Uttar Pradesh, India. 

MATERIALS AND METHODS 

Overripe fruits kept in 500mL glass 

wide mouthed jars were used to attract flies in 

dim lighting conditions and were allowed to 

complete at least one life cycle before actual 

experiment. The flies were raised in the months 

of March-April with nearly 12:12 light: dark 

cycle at an average temperature of 27ºC. 

Five different fruits were used for the 

experiment viz; orange, grapes, apple, 

pomegranate and banana. 50g of each was 

weighed and kept in separate 500mL glass wide 

mouthed jars. Mouth was then covered with 

netted cloth with gaps wide enough for the flies 

to pass. There were five replicates. This was 

done in the months of March-April with nearly 

12:12 light: dark cycle at an average 

temperature of 27ºC. 

The jars with fruit diet were placed 

equidistant from the culture rearing jar. The 

Drosophila flies were allowed to lay eggs in the 

jars for 24 hours. Then after removing the 

mating and egg laying adults, the jar mouths 
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were covered with cotton clothe to prevent 

further egg laying. These cultures were allowed 

to complete their lifecycles with nearly 12:12 

light: dark cycle at an average temperature of 

27ºC. Observations were made at each stage 

until emergence of adults. 

OBSERVATION AND RESULT 

Table 1. Duration of life stages of Drosophila in some fruit diets (Periods in average no. of days) 

Fruit Diet Larval period Pupal period Adult longevity Total lifespan 

Orange 10.2 3.7 14.1 28.0 

Grapes 12.5 3.0 13.4 28.9 

Apple 13.5 - No emergence - 

Pomegranate 15.6 No pupation - - 

Banana 14.1 3.3 14.9 32.3 

 

The assemblage of Drosophila for egg 

laying was highest in orange containing jar, 

followed by grapes, banana, apple and then 

pomegranate. Most larvae were seen on orange 

fruit followed by grapes and banana. Apple and 

pomegranate diet dried up due to natural 

prevailing environmental conditions causing 

death of larvae. Most pupae were seen in 

orange fruit jar followed by grapes and banana. 

The development was fastest in orange fruit 

diet followed by grapes and banana. 

DISCUSSION AND CONCLUSION 

Orange fruit was found to be the best 

fruit diet for Drosophila rearing in exposed 

natural conditions. This may be due to higher 

water content of the pulp which adds to space, 

makes it easier for the larvae to feed and 

doesn’t dries up before completion of lifecycle. 

Most larvae were seen on orange fruit followed 

by grapes and banana. In the latter two, 

although larvae were seen, but most could not 

reach adulthood presumably due to lesser water 

content and viscosity of the medium. Apple and 

pomegranate dried up well before and few 

larvae could pupate. Drying up of food reduced 

available space and increased the concentration 

of nutrients and wastes to detrimental levels. 

Lower water content also increases viscosity 

thereby making larval movements more energy 

demanding.  

 In Drosophila melanogaster, it has 

been shown that female receptiveness, 

reproduction and offspring production were 

dependent on the availability of nutrition, and 

furthermore, the lack of nutritious food can 

possibly have a negative effect and inhibit. 

Along with the food possibly being incoporated 

into egg production in mated females, it seems 

that before a female lays eggs, the food is 

assessed through the ovipositor and usually 
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oogenesis is triggered only when adequate 

nutrition is present. The results of various 

studies indicates that there be might a decision 

making process, on whether to mate and 

produce offspring that integrates both the 

presence and quality of food available with the 

social context an individual find itself in. 
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