
The Effects of 
Desert Plant Extracts 
on Crickets

Abstract

This project was testing different native Tucson 
desert plants (in extract form) to become natural 
insect pesticides. This project is important 
because pesticides can be toxic and dangerous to 
health. Also, insects can be needed to be repelled 
because of mosquito bites and virus spread 
through insects. In this project desert plants were 
collected, turned into extracts and tested on 
crickets to see which would repel the best, and 
tested to see how they would affect the C02 
levels for the cricket container. The experiment 
concluded that the Creosote repelled that best 
out of all the plants. The Odora effected the C02 
levels the most. This information can be helpful so 
people might want to plant more creosote in their 
yard to repel insects.



Research question

This project was questioning which native 
desert plant (Beebalm, Turpentine Bush, 
Creosote, Mountain Marigold, and Odora) will 
be the best negative insecticide on crickets C02 
ppm, physical repelling, and chirps in decibels.
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flower (Tagetes lemmonii)

Creosote bush and 
flower (Larrea tridentata)

Odora bush and 
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In this project, different desert plants were tested to see if they could be used as natural insect pesticides. The 
pesticides were tested on crickets to see how they affected their chirping, breath, and motion. 5 desert plants 
were tested in this experiment. (Ericameria laricifolia) Turpentine bush, (Monarda) Bee 
balm, (Porophyllum gracile) Odora, (Larrea tridentata) Creosote, (Tagetes lemmonii) Mountain Marigold. These 
specific desert plants were chosen because they all have a distinct odor that may be useful 
for deterring insects. All these plants were made into an extract to test. The information from the data of this 
project could help people use a native plant as a pesticide because it is much safer and better for you and 
the environment. The hypothesis is that exposing crickets to the turpentine bush extract the sound of chirping, 
the C02 in the jar, and the motion of the crickets will all be lower by 50% when compared to the control test.

Using the information from berkem.com What is a plant extract? A plant extract is a mixture made to separate 
alkaloids, glycosides, phenolics, terpenoids, and flavonoids of a plant from the rest of the plant. The mixture is 
made of a plant and a solvent. This solvent is mainly hexane, methanol or ethanol. When they are added 
together, they extract all the needed metabolites. Today, we mainly see plant extracts used in skincare products 
and in food.

Using the information from desert usa.com, it provided a background on how do desert plants survive. Many 
desert plants adapt physically. These are called xerophytes. Desert plants have thick stems and small leaves. This 
gives them the ability to store water better than big trees or flowers. For example, cacti stores water in their 
spines and stem. Other desert plants grow thrones and a green and smooth bark to produce moisture, like the 
Palo Verde tree, very common in the desert. Some desert plants choose to adapt by growing very long 
roots. Plants like this are called Phreatophytes. It gives them more moisture. Several different desert plants can be 
used for medicine like Mormon Tea (Ephedra viridis) Prickly Pear Cactus, Mesquite Tree. This gives the idea that 
desert plants could make insect pesticides.

Review of Literature



The article Pesticides and inner-city children: exposures, risks, and prevention. Written by P J Landrigan et. All discusses 
pesticides and their dangers. Many poorer places in America use pesticides for insects, rodents, rats, etc. Schools, homes, Daycares. 
This all puts children at high risk of getting exposed to pesticides. Cities often use illegal street pesticides like Tres Pasatos. While 
Tres Pasatos is very effective, that mice will die almost immediately, Tres Pasatos has aldicarb in it. Aldicarb is an extremely toxic 
chemical that should never be used in a home. “Touching, breathing or swallowing even a small amount of Tres Pasatos can cause 
vomiting, weakness, dizziness, sweating, and shortness of breath. "Children are more likely to get exposed to pesticides because
they play on the ground, they also touch their mouths and eyes with their hands. This is so important because if a child gets exposed 
to pesticides it could mess up their growth, development, reproductive development, and organs. Pesticides are dangerous. If 
everyone could switch to natural pesticides, the world and children would be much safer.

The article “Phytotoxic and dissuasive activity of Chihuahua desert plants” written by Ramona PEREZ-LEAL et. All discusses using 
desert plant extracts as herbicides and insecticides. They tested on 3 types of 
aphids. Myzus persicae, Rhopalosiphum padi and Spodoptera littoralis. hexane, methanol and ethanol were used as solvents in 
this experiment. The plants tested in this experiment were Fouquieria splendens, (ocotillo), Larrea tridentate, 
(governor), Astragalus mollissimus, (wild grass) and Pachycereus pecten-aboriginum (echo). Results of this experiment showed that 
P. pecten-aboriginum stems calmly decreased M. Persicae willing to eat. As for the R. Padi, the results showed a medium-strong 
decrease in the willingness to eat. This information shows that desert plants could be used as insecticides. The plant extracts also 
showed some toxicity to lettuce and ryegrass, the extracts could also be used as an herbicide.

These articles helped the project by providing useful information to the subject. The articles provided research on plant extracts. 
Plant extracts are made to separate the alkaloids, glycosides, phenolics, terpenoids, and flavonoids of a plant. They are made by a 
plant soaking in methanol, ethanol, and hexane. The article explains how desert plants survive in the desert. They alter 
their physical appearance; they have small leaves and thick stems and skin to store moisture. The research gave information 
on pesticides. Showing that their dangerousness and toxicity can be life threating. Therefore, making natural pesticides can benefit 
millions. The article “Phytotoxic and dissuasive activity of Chihuahua desert plants” gave data that desert plants can be insecticides 
and herbicides. The plants showed that they can be toxic to other plants. When exposed to 3 different types of aphids, they changed 
their eating habits by dropping them moderately. All the articles gave valuable information, and they improved the 
experiment greatly.
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Hypothesis:
By exposing crickets to turpentine bush the sound of chirping, the 
C02 in the jar, and the motion of the crickets will all be lower by 50% 
when compared to the control test. The turpentine bush will affect 
the crickets the most because of its distinct smell and its ability of 
repelling deer.

Independent Variable: Plant extracts of Turpentine Bush, 
Desert Lavender, Mountain Marigold, Creosote, Odora

Dependent Variable: Sound 
of cricket chirping in decibels, C02 ppm levels in the jar, motion by 
eye.

Control: The number of crickets per test, A test with no plant 
extract and only alcohol, same amount of extract per test.

Hypothesis and variablesHypothesis and Variables



• 5 mason jars 800 mL: Used to hold the plant extract

• 200 mL of boiling water: used to make the plant extracts

• 400 mL of vodka: used to make the plant extracts (with parental 
supervision)

• 3.8 L bag of (Ericameria laricifolia) Turpentine bush leaves: used to make 
the plant extract

• 3.8 L bag of (Monarda) Bee balm: used to make the plant extract

• 3.8 L bag of (Porophyllum gracile) Odora: used to make the plant extract

• 3.8 L bag of (Larrea tridentata) Creosote: used to make the plant extract

• 3.8 L bag of (Tagetes lemmonii) Mountain Marigold: used to make the plant 
extract.

• C02 Monitor: used to detect C02 respiration of the crickets.

• 40 live crickets: used to test the plant extracts.

• 2 L airtight Tupperware: used to contain crickets.

• Cell phone with Arduino Science Journal app: used to measure 
the decibels of the crickets chirping.

• Clippers: used to gather the plants

• 1 Gallon Ziploc bags: used to contain the plants.

• Sponge: used to test the repellent of the plant extract on the crickets.

Materials



Procedure for gathering plants
• The following plants were cut using clippers: Bee balm, 

odora, creosote, turpentine bush, mountain marigold.
• The plants were put into 3.8 L plastic bags.
• The bagged plants were then put into Ziploc bags and 

frozen.

Procedure for making the plant extracts
• Creosote was put into an 800 mL mason jar, 

filled halfway.
• 200 mL of boiling water was poured in the mason jar.
• 400 mL of vodka was poured in the mason 

jar. (With parental supervision)
• The lid was put on the mason jar.
• The mason jar mixture was tipped upside down, and 

right side up a few times.
• The mason jar mixture was kept in a cabinet for 4 

weeks.
• This process was repeated with all the other plants.

Procedures

Procedure for testing on the crickets
• A sponge was dipped in vodka 

(parental supervision) and placed in an 
airtight container.

• A C02 monitor was placed in the airtight container.
• 5 crickets were put into the airtight container, and 

it was sealed.
• The crickets were monitored and recorded of how 

many times the sponge in the container was touched.
• Every 5 minuets for 15 minuets the C02 

was checked and recorded.
• A phone with the Arduino Science Journal app 

recorded an average sound in decibels every 5 minutes 
for 15 minutes

• This process was repeated, until every plant 
extract was tested in place for the vodka.

Procedure for analyzing data
• A C02 in ppm vs. Type of extract bar graph was made 

to show the results of the C02 respiration test.
• A Sound in decibels vs. Type of extract bar graph 

was made to show the results of the sound 
in decibels test.

• A Number of touches vs. Type of extract bar graph 
was made to show the results of the repellent of 
extracts test.
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Plant extract Touches of 
sponge

Control 0

Creosote 1
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4

Odora 1

Turpentine 11

Beebalm 8

This graph is showing how many times 
the crickets touched each plant extract 
covered sponge during the experiment. 
The data showed that turpentine bush 
repelled crickets the worst, while 
creosote repelled the best.

During this experiment observations showed that the 
crickets mainly touched the sponge with their antennae's, 
then they would put their antennae in their mouths to taste. 
Most experiments after a certain amount of time, the 
crickets full out ignored the sponge. They would walk right 
past the sponge. The crickets hid in corners and would try to 
climb walls of the container to escape. The outlier in this 
data set would be the control test. The crickets didn’t even 
try to touch the sponge during the control test. This might 
be because crickets aren’t normally exposed to vodka so 
they wouldn’t be attracted to it.

Motion Test Data



0mins 5mins 10mins 15mins

Control 762 842 879 903

Creosote 901 883 912 935

Mountain Marigold 811 863 899 924

Odora 893 964 992 1023

Turpentine Bush 706 990 1138

Beebalm 778 828 870

This graph is showing the C02 
increasing over time in the cricket 
container. This is showing that 
turpentine bush increased the C02 
ppm the most and beebalm 
increased the C02 ppm the least.

During this experiment, observations 
showed the C02 would increase 
significantly every 5mins inside the 
cricket's airtight container. Maybe this 
happened because the crickets were 
nervous in the container, which made 
them breathe harder and faster. That 
could have increased the C02. The 
Outliers would be the Turpentine bush 
and beebalm because the C02 monitor 
was unable to measure the last 5mins 
of their experiment due to machinery 
issues.

C02 Test Data
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Plant extracts Highest 
C02

Lowest C02

control 762 903

creosote 883 935

mountain 
marigold 811 924

odora 893 1023

This graph is showing 
the difference between 
the initial C02 in the 
cricket container and 
the highest C02 in the 
container. Because of 
not being able to record 
Beebalm and turpentine 
bush last 5 minuets of 
the experiment, those 
extracts are not in this 
graph.

The Outliers in this data is the creosote, showing barley 
any incline in C02 ppm. This could be because the 
crickets were not eating the creosote extract, this could 
make they less heavy-breathed. As opposed to the 
other extracts, which the crickets were eating.

C02 Test Data
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The data shows that the creosote plant extract effected the 
crickets the most by repelling them away from the 
sponge. The creosote; however, was not as good of a repellant 
as the control test of just alcohol, which none of the crickets 
touched. This might be because the crickets aren’t normally 
exposed to vodka so they wouldn’t be attracted to it. The Odora
plant extract had the largest negative effect on the C02 
levels; therefore, it was killing the crickets the fastest. The tests 
showed that the crickets enjoyed tasting the turpentine bush and 
beebalm, making them bad repellants. Most of the time, the 
crickets tried climbing up the walls of the container and ignoring 
the sponge. They hid in corners and clumped up together. 
Although, the more attracting extracts made the crickets walk 
around a lot more and hide less.

Data Summary



Conclusion

This experiment was testing to see which desert plant could act as the best 
insect repellant. The experiments were testing the C02 ppm and physical 
repellence. The desert plants were Beebalm, Turpentine Bush, Creosote, Mountain 
Marigold, and Odora. The purpose of this experiment was to make an insecticide 
so people could avoid insect bites, viruses carried by insects, and avoid using toxic 
and dangerous pesticides. The hypothesis was wrong, the turpentine bush did not 
affect the crickets the most, the creosote did. In the results the crickets would 
either like tasting the extracts or would hide or ignore the extract. There were 
errors in this experiment. Firstly, there was supposed to be a sound test to see 
how the extracts effected the crickets chirping. However, the crickets never 
chirped during any tests. Second, the C02 monitor was having issues during the 
last two tests, (Turpentine Bush and Beebalm) the monitor wouldn’t stay on for 
longer than 10 minuets. The Creosote could have repelled the crickets best 
because of its distinct smell. (the smell of rain) The control test might have worked 
the best because crickets are not usually exposed to vodka, so that's why they 
weren't attracted to it. A question after having done the experiment would be, 
could these extracts be used as herbicide/weedkiller rather than using pesticides 
that are toxic.
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