
Analyzing the Toxicity 
of Imidacloprid on 

Artemia Salina Cysts



Why brine shrimp?
● Hatching rate of 18-36 hours
● Easy culturing and high 

hatching rate
● most widely used organism to 

test the toxicity chemicals1

Figure 2. Hatched brine shrimp 
and one egg

Figure 1. Unhatched brine shrimp 
eggs

1.Richard Fox (February 13, 2004). "Artemia Laboratory Exercise – Artemia 
franciscana". Archived from the original on April 23, 2006. Retrieved March 13, 2010.
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Brine shrimp characteristics

Homologies to larger organisms2

● Heart
● Hemoglobin
● Ovaries
● Intestine
● Stomach

2. Alireza, Asem; Nasrullah Rastegar-Pouyani; Patricio De Los Rios(2010). "The genus Artemiel each, 1819 (Crustacea: Branchiopoda): true 
and false taxonomical descriptions" (PDF). Latin American Journal of Aquatic Research. 



Why Imidacloprid?

● 27 Percent of the world’s pesticide 
use3

● Most widely used pesticide in the 
world

● Pesticides are a vital part of 
agricultural processes

Figure 3. Imidacloprid 
package

Figure 4. Imidacloprid molecular 
structure



Purpose

To analyze the toxicity of Imidacloprid on 
brine shrimp to see the implications it may 
have on the environment and larger 
organisms



Hypothesis

With increasing concentrations of Imidacloprid 
on brine shrimp cysts, the hatching rate and 
survival of brine shrimp will decrease after each 
day tested.



Materials

● Imidacloprid 75 WSB(powder)
● San Francisco Brine Shrimp
● 125 mL flask
● Aquarium Salt
● Deionized water
● P-200 Micropipette
● P-20 Micropipette
● Micropipette tip(cut and uncut)

● Analytical Balance
● Weighing dish
● Parafilm
● Spatula
● Serological Pipette
● Dissection Microscope
● Air Pump
● Aeration stones
● Aeration tubes



Overall Methodology

The general idea behind my experiment was to 
culture a population of brine shrimp and take 
samples out of the population as a representative 
for each treatment. 



Method: Imidacloprid Stock Solution

● Added Imidacloprid to deionized water and 
isopropanol

● Mixed the solution
● Stored at 4 degrees fahrenheit



Method: Brine Shrimp Culture

● Brine shrimp eggs into different flasks
● Stock solution for saltwater
● 50 mL of saltwater into each flask
● Add concentrations of 1 ppm, 3 ppm, 5 

ppm, 7 ppm, 10 ppm, 20 ppm 
Imidacloprid into each flask

● Add aeration pump, tubes, and stones
Figure 5. Experimental setup for culturing 
brine shrimp



Method: Counting

● Cut a pipette tip
● Keep the same tip
● Discarded dead brine shrimp
● Swirled each sample
● Pipetted out 15 microliters from 

each sample
● Placed onto a microscope slide 

with cover slip Figure 6. Counting Brine shrimp 
under a microscope



Method: Calculations

● From each different treatment five samples were taken
● The averages were taken for the amount hatched and 

unhatched
● To measure the hatching rate, the average of the hatched 

over the total would find the percentage of eggs hatched
● Repeat for each treatment



Results
24 hours 48 hours 72 hours 92 hours

Control 20 23.5 21.6 19.6

1 ppm 16.4 20.4 16.9 15.7

3 ppm 14.4 16.4 15.9 14.9

5ppm 12.3 14.7 14.1 13.9

7 ppm 11.3 14.2 13.5 13.1

10 ppm 10 11 9.9 8.2

20 ppm 8.3 9.3 8.7 7.8

Figure 7. Table of values showing the percentage of brine shrimp hatched for each treatment



Results

Figure 8a. Figure 8b.

Figure 8c. Figure 8d.Figure 1a-d. Decline in hatching for 
each treatment as imidacloprid 

concentrations increase



Results Cont.

Figure 9. The percentage of eggs survived and hatched



Discussion

● Homologies of brine shrimp to larger organisms
○ Includes a heart, hemoglobin, intestines, a stomach, 

and ovaries
● Decrease in hatching and survival of brine shrimp, means 

an application to larger organisms such as humans 

Figure 10.  Brine shrimp anatomical structure



Discussion Continued

Biological magnification

● Primary Consumers take in 
toxins from their environment

● Secondary consumers consume 
those primary consumers

● With humans at the top of the 
trophic level it is very likely 
toxins are found in the human 
body

 

Figure 11. Biological magnification



Conclusion

Ultimately, as the concentrations of Imidacloprid 
increases, the hatching and survival rate of brine 
shrimp decreases showing how it can be applied to 
larger organisms and the environment.



Further Work

● Analyze the effects on oxygen production of brine shrimp
● A more detailed time course
● Azardirachta (biodegradable pesticide) effect on brine 

shrimp
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