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Abstract 

Drosophila melanogaster has been extensively used in developmental and nutritional research because of 

its short life cycle and well-characterized genetics. Nutritional composition of the culture medium plays an 

important role in regulating growth and developmental rate in this species. In the present study, flies were 

reared on wheat cream agar medium supplemented with different concentrations of muesli (10 g, 20 g, and 

30 g) in order to evaluate the influence of dietary enrichment on larval and pupal development. The 

experiment was designed to determine the effect of muesli supplementation on the rate of development 

from larval to pupal stage and from pupal to adult stage in D. melanogaster. 
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Introduction 

The rate of development refers to the progression of growth and differentiation occurring from larval stages 

to adult emergence in an organism. In Drosophila melanogaster, developmental duration is widely used as 

an indicator of physiological fitness and nutritional status. Due to its short life cycle, ease of maintenance, 

and genetic similarity with higher organisms, D. melanogaster has become an important experimental 

model in nutritional and developmental biology (Staats et al., 2018). ([American Chemical Society 

Publications][2]) 

Nutrition is one of the most important environmental factors influencing growth and development in D. 

melanogaster. Earlier studies demonstrated that dietary protein and carbohydrate balance directly affect 

developmental time, body size, stress tolerance, and reproductive performance. Jang and Lee (2018) 

reported that variations in protein-to-carbohydrate ratios significantly altered developmental traits and 

metabolic fitness in D. melanogaster. Similarly, Rodrigues et al. (2015) observed that larvae select 

nutritionally balanced diets that minimize developmental time and improve growth efficiency.  

Previous investigations have also shown that nutrient-rich larval diets can positively influence physiological 

performance in adult flies. Andersen et al. (2010) found that protein-enriched media improved 

developmental performance and stress resistance in D. melanogaster. Kristensen et al. (2011) further 

demonstrated that dietary protein content affects body mass, metabolism, and developmental success in 

fruit flies.  

Muesli is a nutrient-dense dietary mixture composed of cereals, oats, nuts, dried fruits, proteins, vitamins, 

minerals, and carbohydrates. Because of its balanced nutritional profile, muesli may provide an efficient 

supplementary diet for supporting larval growth and metabolic activity in D. melanogaster. However, 

limited information is available regarding the influence of muesli supplementation on developmental rate 

in this organism. Therefore, the present study was undertaken to evaluate the effect of different 

concentrations of muesli supplementation (10 g, 20 g, and 30 g) incorporated into wheat cream agar medium 

on the developmental progression of D. melanogaster from larval to adult stages. 
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Establishment of stock Experimental 

Oregon K strain of D. melanogaster used in the study was collected from Drosophila stock Centre, 

Department of studies in Zoology, University of Mysore, Mysuru and this stock was cultured in bottles 

containing wheat cream agar media [100g of jaggery ,100g o wheat cream rava,10g of agar was boiled in 

1000 ml distilled water and 7.5 ml of propionic acid was added]. Flies were maintained in laboratory 

conditions such as humidity of 70%  and  12 hours darkness and 12 hours light cycles and temperature 22 ±

1° C for the flies that were obtained. 

The flies obtained as above were used to establish the experimental stock with different diet media 

[Wheat cream agar media: Wheat cream agar media was prepared from 100g of jaggery, 100g of wheat 

cream rava, 10g of agar boiled in1000ml distilled water and 7.5 ml of propionic acid added to it].  

30g of Muesli powder media: is prepared from 100g of jaggery, 80 g of wheat cream rava, 30g of Muesli 

powder, 10g of agar boiled in 1000ml of distilled water and 7.5 ml of propionic acid added to it.  

 20g of Muesli media: is prepared from 100gof jaggery, 90g of wheat cream rava and 20g of Muesli powder, 

10g of agar boiled in 1000ml of distilled water and 7.5 ml of propionic acid added to it.  

10g of Muesli powder: 10g of Muesli powder media: is prepared from 100g of jaggery, 70 g of wheat cream 

rava, 10g of Muesli powder, 10g of agar boiled in 1000ml of distilled water and 7.5 ml of propionic acid 

added to it.  

The flies emerged from the wheat cream agar media and other experimental treated media under the same 

laboratory conditions as mentioned above were used to study the cold resistance experiment in D. 

melanogaster. 

Materials and Methods 

The Muesli was purchased from Loyal World supermarket, 1011, Udayaravi road, Kuvempu Nagara, 

Mysuru, Karnataka 570023, India. This Muesli was used to prepare the experimental media. They are 

ground into powder and kept for usage as a diet system. 

Experimental procedure 

To determine the influence of muesli on the rate of development approximately 20 flies, 10 male and 10 

female flies grown in control media were collected. The gathered flies were placed into culture bottles of 

control,10g muesli, 20g muesli, and 30g of muesli and left for 3 hours. Later, the flies were removed from 

culture bottles and it was left for 24 hours, to produce 1st instar larvae from the egg. For rate of development 

thirty 1st instar larvae were retrieved by scooping the media from the culture bottles. The collected 1st instar 

larvae were introduced in the vails containing their respective media – control, 10g, 20g and 30g muesli. 

Then these larvae were observed till they form pupa and the time noted exactly when they form pupa and 

it was further observed till the flies emerges from the pupa and time consumed for fly emergence from pupa 

is noted. 

Results and Discussion 

Effect on rate of development of Drosophila melanogaster from larva to pupa: 

Figure 01: Diet plays a significant role in the growth and developmental progression of Drosophila 

melanogaster from larval to pupal stages. The present findings examined the influence of different 

concentrations of muesli supplementation (10 g, 20 g, and 30 g) on developmental rate in comparison with 

the control wheat cream medium. The observations demonstrated that larvae reared on the control wheat 

cream medium exhibited better developmental performance and higher survival rates than those cultured 

on the supplemented media. Among the experimental groups, the 10g and 30g muesli diet supported 
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moderate larval growth and pupation, indicating that a limited nutrient enrichment may aid development to 

some extent. The wheat cream agar media and  30 g muesli supplementation showed comparatively reduced 

developmental success, suggesting that excessive nutrient concentration may negatively influence larval 

metabolism and delay progression to the pupal stage. The superior performance of the 20g muesli media 

suggests that balanced nutritional composition is more effective for sustaining normal preadult development 

in D. melanogaster. Previous investigations by Markow and O’Grady reported that optimized dietary 

balance is essential for successful insect growth and developmental stability. Likewise, studies conducted 

by Sang and Lee highlighted that excessive dietary supplementation can disrupt metabolic regulation and 

reduce developmental efficiency in fruit flies. Furthermore, research by Bass emphasized that standard 

laboratory diets often provide more suitable carbohydrate–protein ratios for larval survival and pupation 

than highly concentrated artificial supplements. The present findings are consistent with these observations, 

as the 20g medium maintained higher larva-to-pupa viability compared with the  wheat cream agar media 

10g  and 30 g muesli treatments. 

Overall, the results indicate that while muesli supplementation may provide additional nutrients, increased 

concentrations do not necessarily enhance developmental outcomes. Instead, the 20g medium appeared to 

offer the most favorable conditions for efficient larval growth and successful pupal formation in Drosophila 

melanogaster. 

 

Figure 01: The effect of different concentration of muesli diet on the rate of development from 

larva to pupa of  D. melanogaster. 

Effect on rate of development of Drosophila melanogaster from pupa to adult: 

Figure 2 illustrates the mean ± standard error of the developmental rate of Drosophila melanogaster from 

pupa to adult on wheat cream agar supplemented with different amounts of muesli. The findings showed 

that flies reared on wheat cream agar alone exhibited the highest rate of development. Among the 

supplemented diets, flies fed with 20g  muesli developed faster than those fed with 30g and 10g muesli 

diets. The wheat cream agar media muesli diet showed the slowest developmental rate. Under identical 

laboratory conditions, variations in development were associated with differences in the nutrient 

composition of the diets. The study suggests that the wheat cream agar diet provided more suitable 

nutritional conditions for faster growth and development compared to the muesli-supplemented diets. 

Furthermore, although muesli supplementation influenced larval nutrition, excessive supplementation 

appeared to reduce the developmental rate from pupa to adult. Overall, the order of developmental 

performance observed was: 20g (highest), followed by 10 g muesli, 30 g muesli (lowest). 
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Figure 02: The effect of different concentration of muesli diet on the rate of development from pupa 

to adult of D. melanogaster. 

Conclusion  

In our studies we found that the flies fed with 20g and 30g had high greater rate of development compared 

to wheat cream agar and 10g media. Thus muesli increases rate of development in D. melanogaster. 
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