Fruit Flies (CO2 exposure)
Goal: To demonstrate activities for teachers so that they might see a variety of possibilities to use in their class rooms. The general topics can be modified to suit the classroom needs, to develop PDs or to develop lesion plans around such activities.

Timing: 

1. 15 min overview “The World of Flies for the classroom” (power point)

2. 20 min. Show procedures to work with flies. (All experiments are designed to be used at various levels of inquiry based learning by the students)

(i) How to gas them, how to determine larval stages, sex of adults, eye color, etc..(ppt files)

(ii) Demo feeding behavior, demo crawling behavior, and heart rate measures in larva (Need camera on microscope) {Note: Can use webcam of TV screen for viewing through computer to projector on screen for a class room}.

(iii) Show adult behavior tubes for olfaction and cages for gustatory experiments . Also can be used to demonstrate which substrate flies will lay their eggs. 

Group 1: Larval behaviors (mouth hook movements and body wall contractions. Measure over 1 min period 10 flies)

Group 2: Adult behavior (odors with alley way 5 tubes. Measure % of flies attracted to odor).
After learning basic behaviors see if teachers would like to try other behaviors such as: 

Temperature or CO2 levels in the background with repeating the behaviors.

1. CO2 exposure to larvae:


Movements & heart rate

2. CO2 exposure to adults:


Movements – dose dependant. No movement to little movements. Tap on sides of vial and examine responsiveness.
Exposure of larvae to CO2:
Methods to expose larvae to CO2 and then quantify behaviors. Place larvae on apple juice agar plate. Place lid ajar and wrap parafilm or plastic wrap around the edges. After 1 minute of letting the larvae get use to the dish watch crawling behavior of larvae. Count body wall contractions for 1 minute with the use of a microscope or hand held lens. Use the baking soda and vinegar apparatus to expose the larvae to CO2. Watch behaviors while exposing the larvae to CO2. Inquiry based approach would be to vary the amount of baking soda and examine what amount is needed to knock out the larvae. It will take a few minutes to see the effects on the larvae. Do not use large dishes as more volume of air is needed to be displaced by the CO2 produced. 
Make a small hole for the plastic CO2 inlet tube or wrap the plastic around the plastic tube. Start the CO2 reaction in the flask (vial) and watch larval behaviors.

If one has a high enough magnification scope then one can look at mouth hook movements as well as body wall movements. 
After 15 minutes one can open the lid and let the CO2 off and air in. Wait a few minutes and see what the larvae do. Close lid and monitor behaviors such as counting mouth hook movements and body wall contractions. One could take various measures after exposure back to air to determine how long it takes to recover from CO2 exposure.

{Note: These experiments can be readily modified to use brine shrimp and swimming frequency.}

Exposure of adults to CO2:

This can readily be accomplished by placing adults in a vial with a foam stopper and placing the CO2 inlet snuggly along the side of the foam stopper to expose the adult flies to CO2. This is a common approach to knock out adult flies used in genetic studies. After examining dose response effects one can even measure sensitivity to light and motor responses to light or even to the righting reflex. 
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