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Abstract 
Diet, as another environmental component, the quantity and availability of nutrients in the food has a strong impact on resistant to environmental 
stress. The nutritious diet is a significant external environmental component that influences growth and development, stress resistance, survival, 
reproductive fitness, and sex ratio. Environmental factors influencing sex ratio can be physical, chemical, or biological. Here we demonstrate the 
effect of spirulina on Sex ratio in Drosophila melanogaster. Sex ratios have been shown to be affected by a variety of environmental conditions. 
Animal sex ratio is known to be altered by a variety of genetic and environmental factors. Environmental influences on sex ratios might be 
physical, chemical, or biological in nature. Nutrition is a significant environmental component that has been shown to influence life span, aging 
rate, and reproductive potential. Nowadays, spirulina is more popular, however the quality and quantity of spirulina used has either a negative or 
positive effect on organism fitness. The present study explored the impact of a few morphological characteristics on the sex ratio in D. 
melanogaster. In the present study the flies of D. melanogaster flies are cultured in wheat cream agar media and Spirulina treated media to 
understand the effect of spirulina on the sex ratio. Our result reveals that female offspring were produced more in number than compare to males 
in both control and spirulina treated media. Thus suggests that spirulina dietary nutrient increases the female offspring. Thus suggests that 
nutrition alters offsprings ratio in D. melanogaster. 
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Introduction 
Females emerge in approximately the same quantity as 
male in many organisms when the sexes separated (Hardy, 
2002) [10]. As a result, the sex ratio is 1:1 in many organisms, 
such as insects (Prakahs, 2008) [19]. This ratio maximizes 
variation in genes by increasing the availability of 
male compared to females (Schowalter, 2016) [24]. The sex 
ratio is healthy in absence of altering (Cherian et al., 2016) [3]. 
Many biological research regularly explore the sex ratio as an 
issue. The term "sex ratio" itself frequently implies the 
proportion of men to females in a population (Skalski, 2005; 
Bailey, 2004) [25, 1]. The number of men per 100 or 1000 
women, or the percentage of the population that is female (or 
male), are frequent ways to represent the ratio (Skalski et al., 
2005; Qazi and Qazi, 2006; Prakahs, 2008) [25, 21, 19]. However, 
it is still largely unknown what factors and underlying 
mechanisms cause these alterations. 
Sex ratios are subsequently affected by a number of 
environmental variables (Schowalter, 2016; Hardy, 2002; 
Rosenfeld and Roberts, 2004) [24, 10, 23]. Physical, chemical, or 
biological elements can all impact sex ratios in the 
environment (Skalski et al., 2005; Schowalter, 2016; Hardy, 
2002; Rosenfeld and Roberts, 2004; Wajnberg et al, 2008) [25, 

24, 23, 28]. The current investigation studied at how several 
physical factors affected the sex ratio in D. melanogaster. 
Environmental temperature, minimum light levels, and 

electromagnetic field (EMF) radiation are those physical 
factors. One of the main factors affecting population increase 
is temperature (Miller and Spoolman, 2009; Price et al, 2013) 
[16, 20]. One of the most crucial variables controlling how 
organisms live is this one (Bhatnagar, 1996) [2]. Light can also 
be a limiting factor in addition to temperature (Miller and 
Spoolman, 2009; Roberts et al, 2000) [16, 22]. Light has an 
impact on how organisms reproduce (Inyang and Daniels, 
2009) [11]. Recent reports indicate that EMF field radiation 
may have an impact on the population of organisms (Fauzi et 
al, 2016) [7]. 
Modifications in sex ratio due to changes in food availability 
and other environmental conditions have been seen in insects, 
reptiles, and birds (Pienaar and Greeff, 2003; Thuman et al., 
2003; Freedberg and Wade, 2001; Komdeur et al., 2002; 
Dyson and Hurst, 2004) [18, 26, 8, 13, 5]. The ratio's female 
representation shows a population's capacity for reproduction 
(Schowalter, 2016) [24]. Furthermore, the relevance of the 
sexual mating system and other details about the past, present, 
and future of a population are additionally expressed in the 
sex ratio (Skalski et al., 2005; Schowalter, 2016) [25, 24]. 
 In the present study, D. melanogaster served as a model 
organism. The organism used in this investigation was 
selected for a number of reasons. First of all, Drosophila is a 
species that regularly produced large numbers of eggs 
(Neethu et al, 2014) [17]. Second, this organism is noted to 
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reproduce quickly, produce a large number of eggs, and have 
a brief life cycle (Neethu et al, 2014; Fauzi et al, 2016) [17, 7]. 
Third, this organism has frequently used as a model organism 
in several studies exploring at different biological issues 
(Neethu et al, 2014; Jennings, 2017) [17, 12]. 
The purpose of the present research was to examine the effect 
of spirulina and how genotype interact to affect the sex ratio 
in Drosophila melanogaster. 
A small filamentous, spiral-shaped blue-green alga known as 
spirulina (Arthrospira platensis). This cyanobacterium 
provides a good source of proteins (55 and 70%), anti-
inflammatory compounds, and antioxidants such carotenoids,-
carotene, phycocyanin, and phycocyanobilin. Both humans 
and other animals ingest spirulina due to its wide variety of 
nutritional qualities and pharmacological effects (Kumar et 
al., 2017) [15]. "Superfood" spirulina is a widespread concept. 
Spirulina is becoming more and more popular as a dietary 
supplement due to the health advantages that are promised; it 
may either be used as a powder or taken as capsules 
(Grosshagauer and colleagues 2020) [9]. Spirulina has become 
widely used by people as a dietary supplement due to its 
many health advantages. Numerous studies show that 
spirulina intake is beneficial for lowering triglycerides and 
bad cholesterol. It also helps in the treatment of diseases 
linked to the metabolic syndrome. In reality, several studies 
have demonstrated that spirulina supplements can aid in the 
treatment of a range of carcinomas (Konickova et al,. 2014) 
[14]. As a consequence, the present study was conducted on D. 
melanogaster. 

Materials and Methods 
Establishment of Stock: The Oregon K strain of D. 
melanogaster, procured from the Drosophila stock centre, 
Department of Studies in Zoology, University of 
Mysore, Manasagangothri, Mysuru, was used to establish the 
experimental stock. Wheat cream agar media (100g of 
jaggary, 100g of wheat powder, 10g of Agar was boiled in 
1000ml of distilled water and 7.5 ml of propionic acid was 
added to avoid the fungal growth.) was used to culture the 
flies and were maintained in laboratory conditions such as 
humidity of 70% and 12:12 Photoperiod (dark and light 
cycles) and temperature of 22ºC ± 1ºC. These flies were 
utilized to conduct our experiment.  
Establishment of Experimental Stocks: Flies cultured in 
wheat cream agar media were considered as control flies. 
Spirulina treated flies were obtained by using different 
concentration of spirulina i.e., 2.5g,5g and 10g was mixed 
thoroughly with 100ml of wheat cream agar media. Both 
control and spirulina flies were maintained in afore mentioned 
laboratory conditions.  
Sex Ratio Experiment: The virgin male and female flies 
were collected from the control and spirulina treated media. 
Allow to mating, after mating, these mated pairs were 
transferred to vial containing their respective media. Once in 
seven days until their death, and note down the males and 
females offsprings emerged from each vial of all diet. A total 
of twenty pairs were made separately for each of the control 
and spirulina treated media. 

 
Result 
 

 
 

Fig 1: The graph shows that control and spirulina treated (2.5g, 5g, 10g concentration) offsprings sex ratio (Male and female) in D. 
melanogaster. 

 
Table 1: Effect of control and spirulina treated flies on offsprings 

sex ratio in D. melanogaster. 
 

Treatment No. adults No. females No. males F:M ratio 
Control 1648 894 754 1:0.82 

2.5g 3070 1669 1401 1:0.83 
5g 4107 2272 1835 1:0.80 

10g 4583 2540 2043 1:0.80 
 

Table 2: Effect of control and spirulina treated flies on offsprings 
sex ratio in D. melanogaster. 

 

Treatment Total off spring No. females No. males M:F ratio 
Control 1648 894 754 1:1.18 

2.5g 3070 1669 1401 1:1.17 
5g 4107 2272 1835 1:1.20 

10g 4583 2540 2043 1:1.20 
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Table 3: Effect of control and spirulina treated flies on offsprings 
sex ratio in D. melanogaster. 

 

Treatment Sex ratio F:M Chi square value Significant level 
Control 1.18:0.82 0.0648 P>0.05 

2.5g 1.17:0.83 0.0578 P>0.05 
5g 1.20:0.80 0.08 P>0.05 

10g 1.20:0.80 0.08 P>0.05 
 
Discussion 
The several studies reveals that the physical factors 
temperature, photoperiod effects on the Sex ratio in insects 
including Drosophila melanogaster as per our information 
this is first report on effect of nutritional diet on the sex ratio 
D. melanogaster. Nutritional diet is external environmental 
factor that regulates growth and development, stress 
tolerance, longevity, reproduction, and also affect sex ratio. 
Spirulina is rich with Proteins (60-70%), vitamins, minerals, 
and bioactive compounds are all abundant in spirulina. This 
major nutritional content has antioxidant, anti-inflammatory, 
and immunomodulatory properties, as well as a positive effect 
on a number of diseases. Therefore present study has been 
undertaken in D. melanogaster to study the effects of 
Spirulina supplementary diet on Sex ratio in D. melanogaster. 
In the present study, the (fig 1) results revealed that the 
females offsprings are produced more than the male 
offsprings in both control and spirulina treated media ie., 
2.5g, 5g, 10g spirulina concentration. This suggests that the 
quality and quantity of the diet is influenced on the variation 
in the sex of the offspring. Several studies have been 
demonstrated that quality and quantity influences maternal 
reproductive output and sex ratio in organisms. According to 
the Yazgan 1972 [31], the increase in aminoacid in the diet 
increases the number individuals of Pimple turionella. Flies 
parents support the development of a certain sex in their 
offspring because it boosts the chances of survival for that 
species by increasing reproduction or reducing competition 
for resources and mates. In addition to these variables, the 
mother's health can occasionally affect the sex of the 
offsprings. (Trivers and Willard, 1973) [27]. 
 Offspring sex ratios were strongly affected by maternal diet. 
In general, females fed the high-quality diet produced female-
biased sex ratios and those on the low-quality diet produced 
male-biased sex ratios (Warner et al., 2007) [29]. In the present 
study shown that variation in the sex ratio between the 
different sex and also in different diets. The flies which fed in 
both control and spirulina treated flies had more female 
offsprings ratio than compared to male offsrings. The lack of 
food results the significant reduction in the number of males 
compared to female offsrings of A. quadridentata. Wiebe and 
Bortolotti (1992) [30] reported that in American krestels, Falco 
sparverius, whenever, food resources are unlimited, high 
numbers of females progeny are produced. The variation in 
the sex ratio of the pimple turionellae. (Coskun et al., 2005) 
[4]. From this experiment we observed that, The importance of 
this study lies in its identification of the presence of 
significant variation in production of sons and daughters by 
parents of different ages and of factors that were responsible 
for the variation. And also there are several reaserch showed 
that the variation in the sex ratio in insects including D. 
melanogaster.  
Hence from our study in D. melanogaster we can conclude 
that the nutrition is one of the key factor influenced on the sex 
ratio of the organisms. The spirulina treated media increases 

production of the female offsprings than the male offsprings 
than the control media. 
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