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Population Dynamics using Drosophila 

 
 
Grade Level: 11th – 12th  
 
Discussion:  
All populations are dynamic and vary in their capacity for growth.  Therefore, a particular 
species will change in size, density, and sex composition in response to environmental factors.  
These factors, such as food and space, are limited, and as population density increases, 
competition for available resources also increases.  Eventually, the detrimental effects of 
increased density - starvation, disease, predation, decreased fecundity - begins to slow 
population growth until it stops.  This level at which the population is in equilibrium with its 
environment is called carrying capacity.  However, sometimes a population can use up its 
resource base and temporarily overshoot or exceed the carrying capacity of its environment.  
When that happens, the species will experience a dieback or crash unless the excess individuals 
switch to new resources or move to an area with more favorable conditions. 
 
Focus Problem:  
This long term population study of two separate cultures of the fruitfly, Drosophila 
melanogaster, under controlled conditions will allow students to monitor the growth and decline 
of the population.  In addition, observations regarding environmental changes that are taking 
place will be carefully recorded and analyzed. 
 
Materials: The fruit fly, which belongs to the genus Drosophila goes through a complete life 
cycle - egg, larva, pupa, adult - in 10-14 days. 
 

• 2 different size vials – 1.5” diameter and 3” diameter 
• Prepared Drosophila food 
• Yeast 
• Stoppers 

 
Procedure: 
 (1) The pre-packaged food should be mixed according to directions, poured into the two 

different sized containers, and covered immediately.  Make sure the same amount of 
food is added to each container. 

 (2) Sprinkle a few grains of yeast on the food after it solidifies. 
 (3) After putting the Drosophila to sleep with FlyNap, transfer 14 males and 14 females to 

each container.  Take care the Drosophila do not escape during the transfer. 
 (4) Once the anaesthetized flies are put back in the container, lay the vials on their sides 

so that the Drosophila have a chance to wake up.  Otherwise, they will stick to the 
food.  Once awake, vials should be put in the incubator at 25oC.   

 (5) Each vial should be tagged with a date, so that accurate information can be   
   maintained for each culture.
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Results and Conclusion: 
 (1) The population of flies will remain static until one life cycle has been completed.  

Larvae should be visible in the culture within a few days, and a week or so later pupae 
will appear on the sides of the containers.  New flies will begin to emerge after 14 
days. Count the flies every 4th day after putting them to sleep with Fly Nap. (Follow 
instructions on the box on the use of Fly Nap.)  

 (2) In addition to counting the number of flies, records should be kept of the observable 
extent of waste materials also accumulating in the culture, as well as changes observed 
in the food material available to the larvae.  The cultures should be monitored until the 
population is dead. 

 (3)   Once the lab is complete, write a formal 4-5 page typed lab report using the format g 
     given at the beginning of the year.  Be sure to include tables and graphs. 
 
     Some questions that should be addressed in the lab report are: 

• What kind of pattern did the growth curves make in the two containers? 
• What observable changes were noted within the cultures themselves? 
• What abiotic factors seemed to limit the population? 
• Would the population growth curve of the controlled Drosophila culture be the 

same for a wild Drosophila population outside the culture containers? 
 

Teacher Notes: 
(1) All Drosophila culture materials, as well as the different sized vials, can be bought 

from Carolina Biologicals. 
(2) If an incubator at 25o C is not available, then the culture tubes can be left in a warm 

place out of direct sunlight.  Since this lab will approximately last 4-5 weeks, it is 
important that the flies are kept under the same conditions (particularly temperature) as 
far a possible. 

 
Safety:  The use of FlyNap should be demonstrated before students begin to use it. 
 
Sample Data:  
Both cultures will show a similarity in fly numbers immediately after the first cycle is complete, 
about 14 days.  However, within the next 8-10 days, the smaller container will show a very sharp 
decline in the health and number of flies.  The larger container will continue to show reasonably 
high numbers for another week. 
 
This will be a strong indicator about the limitation of resources, showing a definite effect on the 
population. 


