2011 Summer Workshop in Elementary Science


Incomplete Metamorphosis in Milkweed Bug
Hopefully you have been making sketches in your notebook of the various stages (instars) of the milkweed bug (Oncopeltus fasciatus) as they have developed from the “eggs” in the glass containers.

The “eggs” hatch out into small milkweed bugs which feed on sunflower seeds; their natural food is the milkweed (Asclepias) plant.  This is the first instar.  In order to grow, these bugs have to change (molt) their rigid exoskeleton.  The cuticle splits open at some point and the bug steps out of the cuticle, grows suddenly, and a new cuticle hardens.    The second instar grows inside its cuticle, applying pressure.  The cuticle splits open and the bug steps out of its cuticle as a third instar.  These young bugs are usually called nymphs and they resemble the adults quite closely, except that they are smaller, lack wings, and are unable to reproduce.  In your sketches you should have observed details such as the size and shape of the wing pads, any color spots and changes, etc.  The cast-off cuticles remain in the bottom of the culture container.  You might wish to remove some of these and examine them for size, color, composition of parts, etc.

In the fifth instar, the male and female milkweed bugs can be distinguished.  The two posterior abdominal segments in the female have a median black spot on the ventral side.  The male has a black spot only on the terminal segment.  These nymphs molt from their cuticle one last time to become adults.  If you examine the fourth abdominal segment of an adult, counting back from the thorax, the female has two prominent lateral black spots while the male has a single median black band.  If your culture is old enough, you should be able to find adult male and female bugs, and, if they have not been disturbed too much, you may be able to observe copulation between the sexes. Copulation may last for up to 10 hours!

In the stock cultures we provide an artificial milkweed pod, by placing a cotton ball inside a film canister, as a substrate for “egg” laying.

Assemble and attach a sequence of sketches of the milkweed bug which demonstrates the stages of incomplete metamorphosis.  Your  sketches must be labeled!  Be sure to observe the details of form.  Have you labeled the stylet, labium, wing pads, etc.?  Note on your sketches the colors you have observed in the nymphs and their cast-off cuticles.  Be sure to label each instar correctly and show the instars in a manner to demonstrate differences in size.  Show the size, shape, and color of the “egg” and use its most descriptive and accurate biological label!  At the end of the semester you will make parallel observations of complete metamorphosis in flour beetle (Tribolium confusum).

An Experiment.

At this time, if you have collected numerical data, compare the number of bugs in each instar in your high-population and low-population density cups.  Make a chart of the data.  Have the populations changed (equalized)?  Did the bugs in one density develop faster?

At home, prepare an analysis of the Oncopeltus results.  Hand-in your diagrams and also your comparison charts and decisions about a question on the effects of population density on incomplete metamorphosis (use the scientific method!!).

