
Research Question

Overall Effectiveness of Neutralizing Drosophila 
Melanogaster Through the use of Insecticide

Procedure

The purpose of this 

project was to determine 

if the chemical makeup of 

pesticides has an effect on 

the complete mortality 

rate over 

time of Drosophila 

melanogaster.

1. Flies were divided into 9 different jars, placed 
into 3 groups depending on their chemicals used; 
Naphthalene, Geraniol, and Deltamethrin.
2. Each jar had a ½ tablespoon of nutrient mixture 
and given 5 ml of filtered water each day.
3. After a week of feeding, each jar was exposed to 
their assigned insecticide and timed until all flies 
observed had died.
4. Times and physical observations were recorded.

Analysis

Results
The Geraniol proved to be the most effective in 

killing the fruit flies in a short amount of time. All 

flies within containers were kept in a fume hood to 

keep chemicals from escaping. Each testing group 

that used Geraniol was given 5 ml of the chemical. 

Timing was started immediately after exposure to 

Geraniol. Time was placed in accordance with jar 

observation. All these methods were a means to find 

how quickly Geraniol would react with a set 

amount and time.
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Fruit Fly by nechaev-kon



Introduction

The Common Fruit Fly (Drosophila Melanogaster) is known for causing 

destruction among urban and rural life, requiring manufacturers to create all 

sorts of pesticides and insecticides to keep fruit flies from causing further 

harm to crops farms, urban markets, and fruit factories (NFFC, 2019). 

However, these methods slowly prove useless as resistance among fly 

population grows due to overexposure, leaving insecticide manufacturers to 

remake and redefine the ingredients used in killing off these pests (Radonjic 

et al, 2019).

This cycle will continue to happen until fruit flies become completely 

resistant to all pesticide ingredients and chemicals (Hassan et al, 2012), 

ultimately requiring other more difficult methods to kill of fly populations. 

Without the ability for insecticides to kill off the root of the issue and 

properly restrict fruit fly populations, fruit flies would continue to grow 

throughout, spreading more E. coli, listeria, and salmonella to manufactured 

and grown food for people to eat. A more efficient method for killing flies 

would be necessary, through various forms of chemical formulas or 

mechanisms for trapping fly populations from escaping (Targan, 2020).



Background Research

Regarding the use of Geraniol, Deltamethrin, and Naphthalene, Geraniol 

was based on more natural ingredients, being often located in the vegetative 

tissues of flowers (Chen et al, 2010). Because Geraniol is a much more 

natural chemical, the data gathered would act as a simulation of plant-based 

chemical use and the effectiveness of said chemical.

Deltamethrin is a much more high-grade suspension concentrate insecticide, 

acting as a long residual reactant and only requiring touch or ingestion to 

start affecting the flies (Walsh, 2013). Because of the more intricate design, 

it serves as an extreme measure insecticide, covering wide areas with 

efficient exposure methods and guaranteed lethal effects on fly populations.

Naphthalene is a varied pesticide, mostly used to fight against moths and 

snakes, it is still somewhat effective against flies (NPIC, 2010). It is meant 

primarily as an alternative to normal insecticide, not exactly meant to kill 

fruit flies, though still holding a possibility of being effective.



Research Question

The purpose of this project was to 

determine if the specific chemical 

makeup of insecticides of varying 

qualities has an effect on the 

complete mortality rate over time

of Drosophila melanogaster 

within an enclosed space.

Independent Variable: The effectiveness of the chemicals assigned to 

each container, being Naphthalene, Geraniol, and Deltamethrin.

Dependent Variable: The amount of time required for each testing 

group to reach the total extermination of the fruit flies within each 

container.

Fruit Fly by Emily Matchar



Hypothesis & Goals

If the fruit flies within chemical groups 

Deltamethrin A, B, and C are exposed to 

Deltamethrin, they will die off the fastest 

because Deltamethrin in particular is designed 

to kill off large populations of flies. Being a 

synthetic pyrethroid, Deltamethrin becomes 

extremely effective when in contact with or 

eaten.

The goal of this project was to determine how 

well various insecticides worked on the common 

fruit fly and how fast acting the reactants would 

work.



Methods

• Placing common fruit flies within 

10 enclosed jars, having the top 

covered in breathable cloth for 

air. This allows insecticides to be 

restricted to one location without 

causing outside harm.

• Food placed at the bottom 

of each jar to attract flies to 

a singular location. This makes it 

easier to have all flies be affected 

in one location rather than a 

more dispersed range of effect.

Flies In Jar by me

Flies with Food by Dominic Hart



Procedure
1. This experiment was done in the confinement of a lab with teacher supervision and proper safety 

equipment, including masks, safety goggles, gloves, and an apron.

2. The flies were placed into 10 different jars, with 9 of them divided into 3 chemical testing groups.

3. Each container was given 1 tablespoon of nutrient mix to feed the flies.

4. Each container was given 5 mL of water each day for a week to keep the fruit flies stable.

5. After a week of feeding, the fruit flies were separated and exposed to their respective chemicals 

within a chemical fume hood.

6. A timer was set to mark down the exact time taken within the time limit.

7. Once the time was set for each experiment, the equipment was safely disposed of, including 

gloves, and safety precautions were placed away.

8. The insecticides were contained safely, and the fly jars were cleaned out thoroughly with water.

9. The containers were dried and cleaned again using OdoBan and chemical wipes.

10. Equipment was properly disposed and placed in designated containers, with the jars being 

discarded safely.

10. All chemical waste was disposed of in safe and proper disposal areas.

Fruit Fly by Griffin Dill
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This graph shows the mortality rate of the Deltamethrin tests, with the blue representing 

flies killed and the green representing flies still alive. Each testing group was given a time 

limit of 12 minutes, which Deltamethrin ended up reaching along every test. Though it did 

kill a significant number of flies, there were still some kept alive at the end.
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This graph shows the mortality rate of Geraniol throughout the experiment, with yellow 

representing flies killed and blue representing flies alive. Geraniol ended up killing all of the 

flies within each container before the time limit was reached, proving a major success.
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This graph shows the mortality rate of Naphthalene from its data, with orange representing 

the flies killed and gray representing flies still alive. Naphthalene reached the time limit for 

all of its tests, killing no flies in the process.



This graph shows the overall time that each set of experiments took, with Deltamethrin A, 

B, and C on the far left, Geraniol A, B, and C in the middle, and Naphthalene A, B, and C on 

the far right. This is meant as a comparison between all of the tests throughout the 

experiment.
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Results
The project yielded different results than expected, 

with Geraniol having the fastest time out of all the 

chemicals. Naphthalene, despite the time given, 

did not produce any statistics. Deltamethrin was in 

the middle ground, killing a few flies within the 

time limit, though ultimately failing to achieve full 

extermination within the time given. Each 

chemical was distributed into spray bottles or 

measured for exact ratio in comparison to the 

liquid chemicals. Each chemical was assigned 

three jars filled with fruit flies, subjecting them to 

their contents one at a time. Time was recorded for 

each instance, with observations noted down 

during experimentation. These were all means to 

measuring the exact time taken for each 

experiment and the amount of pesticide related to 

each experiment.

Fruit Fly by Felicia Feaster

Fruit Fly by CBS News



Discussion

The possibilities of this experiment could be determined by the 

niches that each chemical serves.

While Deltamethrin is a potent chemical, it is not meant to act 

extremely fast, since the chemical property itself is residual and 

would not require constant reapplication.

The Geraniol experiments worked the best due to the reliance 

on quickness, being a generally home-used chemical, Geraniol 

needs to act fast out of convenience and general use. Although, 

Geraniol does require multiple reapplications to continue the 

same effect.

Finally, Naphthalene produced the least results from the 

chemical outlet being unreliable. Moth balls are not particularly 

meant to activate over a short period of time, requiring days of 

exposure to start producing effects.

Deltamethrin

Geraniol

Naphthalene



Next Steps

For the future, further tests may include proper and adequate 

solutions for fly extermination on a much larger scale, possibly 

through the use of greenhouses. There could be more plant life 

brough in to study, as the effects of insecticides on plant life can be 

harmful.

More solutions for the problem at hand could include the use of 

not only chemicals, but traps of varying quality. This could bring 

an alternative that may not affect the plant life around, though still 

achieving the same goal of killing off all fruit flies.

More studies may be done on different climates and temperatures, 

as flies are more active in the summer.



References

1. https://www.who.int/water_sanitation_health/resources/vector302to323.pdf

2. https://blogs.biomedcentral.com/bugbitten/2018/01/26/can-blindness-spread-flies/

3. https://pubmed.ncbi.nlm.nih.gov/29121443/

4. https://news.cornell.edu/stories/2014/06/kill-flies-alternating-pesticides-monitoring-need

5. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6378405/

6. https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-5-46

7. http://npic.orst.edu/ingred/manuf.htm

8. https://preventfruitfly.com.au/why-is-fruit-fly-a-problem/

9. https://popups.uliege.be/1780-4507/index.php?id=17776

10. http://www-naweb.iaea.org/nafa/FCC-EMPRES-fruit-fly-pest.pdf

11. https://www.foodbeverageinsider.com/sweeteners/malt-extract-can-do-it-all-clean-label-snacks

12. https://www.chemicalsafetyfacts.org/ethanol/

13. https://www.science.org/news/2014/11/chromosome-helps-fruit-flies-hold-their-liquor

14. https://scindeks-clanci.ceon.rs/data/pdf/1820-3949/2019/1820-39491902111D.pdf

15. https://www.sciencedirect.com/science/article/pii/S0254629910001559

16. https://www3.epa.gov/pesticides/chem_search/ppls/073801-00004-20131223.pdf

17. http://npic.orst.edu/factsheets/naphgen.html

http://1https:/www.who.int/water_sanitation_health/resources/vector302to323.pdf
http://2.https:/blogs.biomedcentral.com/bugbitten/2018/01/26/can-blindness-spread-flies/
http://4https:/news.cornell.edu/stories/2014/06/kill-flies-alternating-pesticides-monitoring-need
http://5https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC6378405/
http://8https:/preventfruitfly.com.au/why-is-fruit-fly-a-problem/
http://10http:/www-naweb.iaea.org/nafa/FCC-EMPRES-fruit-fly-pest.pdf
http://1https:/www.chemicalsafetyfacts.org/ethanol/
http://13https:/www.science.org/news/2014/11/chromosome-helps-fruit-flies-hold-their-liquor
https://scindeks-clanci.ceon.rs/data/pdf/1820-3949/2019/1820-39491902111D.pdf
https://www.sciencedirect.com/science/article/pii/S0254629910001559
https://www3.epa.gov/pesticides/chem_search/ppls/073801-00004-20131223.pdf
http://npic.orst.edu/factsheets/naphgen.html

