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ABSTRACT

One of the most significant environmental factors affecting Drosophila growth and development is nutrition.
Quantity and quantity of nutrients in a portion of food significantly impact the growth development,

® .

reproduction, health, and survival of the organism. Ensure™ is a nutrient-rich supplement with high protein and

carbohydrates and high calorific value. In the present study, we demonstrate that the effect of the Ensure®
nutrition supplement showed increased Fertility in Drosophila melanogaster. The fertility study also revealed
that a significant variation in fertility was noticed between the wheat cream agar and other treated media. The
progeny production was the least in the flies fed with mixed media, whereas the highest was observed in Ensure®

treated flies.

INDEX TERMS: Nutrition, Progeny, Diets, Fertility, Drosophila melanogaster:
INTRODUCTION:

Diet is one significant extrinsic factor that might impact an organism's ability to survive, thrive, and develop
.There are two types of diet-related effects on an organism's life history traits: quantity, which is dictated by
food availability, and quality, which is defined by food's nutritional value. It has been demonstrated that altering

an animal's diet can extend its life, even for flies. (Sisodia and Singh , 2012).

Ensure® is a complete, balanced nutrition with all essential nutrients. Ensure® provides good nutrition to help
keep strong and healthy and also helps malnourished adults to improve their nutritional status and body weight.
The Ensure® contains 32 nutrients which makes people strong and active. And it also provides high-quality
protein. Ensure® has a balanced macronutrient ratio supporting optimum protein utilization. Two servings,

Ensure® meets 80% of the RDA for calcium to support strong bones. By nature, it is free of gluten and it can be

[JNRD2406488 International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 6 June 2024| ISSN: 2456-4184 | INRD.ORG

consumed after reconstituting either along with water or with milk. Ensure® is primarily indicated for

immunological function, weight loss, muscle hypertrophy, and low-residue diets.

Everything directly related to reproduction in biology plays a major role in determining fertility. It encompasses
latency, production, fecundity, viability, longevity, and the interval between matings. When fertility is defined
broadly, it is claimed that these mechanisms together determine the fertility component of fitness. (Turner and
Andersson, 1983). The sexual activities of several Drosophila species have been the subject of numerous
research, with particular attention paid to the basic patterns of courtship, genetic regulation, the role of stimuli,
and the contribution of the sexes to differences in mating activity and recurrent mating. (Parsons, 1973); (Singh
and Banerjee, 1998). The contribution of fertility differences to selection has been demonstrated using a variety
of Drosophila species (Turner and Andersson, 1983). 51Certain factors, such as age and male size, have been
shown to impact fertility in various Drosophila species. Another significant element that is known to have an
impact on fertility is diet. It has been shown that the availability of additional nourishment affects mate
preference and sexual selection (Janicke et al., 2015; Kunz and Uhl, 2015). According to diet studies (Lee et al.,
2008; Maklakovet al., 2009; Pirk, Boodhoo, Human and Nicolson, 2010; Solon-Biet et al., 2015), lifetime
fecundity is included in the ideal diet. However, the ideal proportion of each macronutrient—fat, protein, and
sugar—varies depending on the species and sex. A helpful model to comprehend the nutritional foundation of

reproductive fitness is provided by D. melanogaster.

Animals become capable of identifying traits in potential mates that indicate high fitness and reproductive
potential (Andersson, 1994; Maynard-Smith and Harper, 2003). Current research indicates that diet
composition, rather than calorie composition which causes the reported benefits (Reddison, 2009). This may
not come as a surprise considering that various diets (Fricke et al., 2008; Maklakov et al., 2008; Vargas et al.,
2010, Gosden and Chenoweth, 2011) frequently maximize certain allocation decisions, such as those focused
on survive vs. reproduction, and that different physiological and sex-specific tasks necessitate certain nutrients.
Natural selection is likely to favor biological mechanisms that quickly alter allocation decisions in their potential

mates because diet composition can vary greatly over the course of an individual's lifetime.

MATERIALS AND RESEARCH METHODOLOGY :

The Ensure® protein powder was purchased from the Medplus pharmacy shop, in Sriramapura, Mysuru,

Karnataka, India. This Ensure® protein powder is used to prepare the experimental media.

Establishment of Stock :

To establish the experimental stock, the Drosophila melanogaster Oregon K strain was obtained from the
Drosophila Stock Center, Department of Studies in Zoology, University of Mysore, Manasagangotri, Mysuru.
To cultivate the flies, wheat cream agar media (100g jaggery, 100g wheat powder, 10g agar boiled in 1000 ml
distilled water, and 7.5 ml propionic acid added to prevent fungal growth) was used. The flies were kept in a
laboratory setting with 70% humidity, a 12:12 photoperiod (dark and light cycles), and a temperature of 22° +
1 degrees Celsius. We carried out our experiment with these flies.
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Establishment of experimental stock:

The experimental stock of flies was established using various diet mediums using the flies produced in the above
manner.

Wheat cream agar media: 100 grams of jaggery and 100 grams of semolina (powder made from wheat rava)
were used to make the medium. 100ml of distilled water, 10 grams of agar, and 7.5ml of propionic acid;
Ensure® powder media:7.5 ml of propionic acid was added to 100g of jaggery, 100g of Ensure® powder, and
10g of agar that had been boiled in 1000ml of distilled water to create the Ensure® powder media;

The Mixture or Intermediate media, (wheat cream + Ensure® powder media) (1:1): A mixture of 100 grams
of jaggery, 50 grams of semolina (wheat cream powder), 50 grams of Ensure® powder, and 10 grams of agar are

cooked in 1000 ml of distilled water with the addition of 7.5 ml of propionic acid.

FERTILITY EXPERIMENTAL PROCEDURE:

The virgin female and male flies were taken out of the control, mixture, and treatment. After allowing them to
mate, the mated pairs were moved to a vial with the control medium. The number of progeny that emerge from
each vial of food once every seven days for 30 days was recorded. Total of ten pairs for each of the media was

studied. The total number of progeny obtained were recorded.

RESULTS AND DISCUSSION:

Figure 01: Effect of Ensure® nutritional supplement on fertility of D.melanogaster.

F =240.572; df = 2, 27; P<0.001
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The different letters on the bar graph indicate the significant variation between the different diets by

Tukey’s post-hoc test at 0.05 level.

[JNRD2406488 International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 6 June 2024| ISSN: 2456-4184 | INRD.ORG

Figure 01. shows the mean value of fertility in flies fed with control, mixed, and test media. According to data
obtained showed that flies raised in test media had significantly greater fertility compared to the flies fed with
control and mixed media. Whereas, fertility was found to be least in flies in mixed media. The experimental
data was subjected to the one-way ANOVA followed by Tukey’s Post hoc test, which revealed a significant

variation in the fertility between the flies of different diets.

In species of Drosophila, male attractiveness can be measured using components such as courtship behavior
i.e., mating latency, and copulation duration levels of activities during courtship, which can be used to measure
the attractiveness of the male. Males who show greater activities during courtship are more attractive (Hegde
and Krishna 1997). Nutrition is necessary for an organism's growth, development, reproduction, ability to
withstand starvation, and overall survival. The organism's ability to reproduce will, however, depend on quality
and quantity. In the species of Drosophila, courtship behavior involves a series of male and female activities
which culminate in copulation duration. Further, during copulation mating males transfers accessory gland
proteins to the mated males. These materials help in post-physiological changes in mated females and they are

also responsible for the production of eggs and fertile offspring.

Figure 01. shows the mean value of fertility in flies fed with control, mixed, and test media. According to data
obtained showed that flies raised in test media had significantly greater fertility compared to the flies fed with
control and mixed media. Whereas, fertility was found to be least in flies in mixed media. The experimental
data was subjected to the one-way ANOVA followed by Tukey’s Post hoc test, which revealed a significant

variation in the fertility between the flies of different diets.

Fertility is one of the important character that influences fertility. The variation in the fertility often flies raised
in the three different diets was observed. It was found that Ensure® media had a significantly greater fertility
because of quality and quantity of diet influence maternal reproductive output. The lowest fertility rate is the
mixed diet which had the intermediate fertility rate. The fertility rate of all three diets is as follows Ensure®>
control > mixture. Suggesting dietary components of diets affected fecundity and fertility (Anitha and
Krishna,2020). The earlier studies on D.melanogaster also showed that the high sucrose diet reduced fertility
and protein enriched diet resulted higher fertility rate (Ramesh ef a/.2005,). The variation in the nutrients an
organism has consumed has been demonstrated to have an impact on the fitness of the organism (Sisodia and
Singh,2012). In species of Drosophila studies have also revealed that variation in male age (Prathibha et
al.2011), female age ( Somashekar et al., 2011), and variation in the Ensure® factors such as temperature, (
Santhosh et al., 2015), light also affect reproductive fitness of the flies. in the present study, the age of males
and females, temperature, and light were kept constant. This shows that there is no effect of age, temperature,

and light on the variation in fertility.
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CONCLUSION-

Hence from our study in D.melanogaster we can conclude that the nutrition is one of the key factors influenced
on the fertility of the organism. The Ensure® diet increases the production of the progeny than the wheat cream

agar and mixed diet.
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