HW 8 – Form and Function
Treehoppers are small insects resembling thorns that feed on plant juices, similar to aphids.  Like aphids, some juvenile treehoppers are protected by ants.  The Enchenopa binotata species complex is found on nine tree species in North America.  Each tree species is host to a different species in the Enchenopa complex.  A phylogeny reflecting the relationship of these host species is known.  All of the species lay their eggs inside the tree branches and cover them with a protective egg froth, but some use more egg froth than others.  The egg froth is known to have attractive chemicals that encourage females to lay their eggs near other females.  Treehopper juveniles cannot hop or fly and so they cluster on the branch where they hatch.  Treehoppers use vibrational signals to communicate.  They pass vibrations through the branch they are on, and these vibrations can be “heard” by any other treehoppers on the branch.  This is true for adults and for juveniles.  In some species, the mother can communicate with the offspring, but in Enchenopa the adults die in the fall and the juveniles hatch the following spring.
1) Provide an adaptive and a neutral hypothesis for the evolution of the attractive compounds in the egg froth.  Distinguish between them and state what makes one adaptive and one neutral.

2) Suggest three studies to test your adaptive hypothesis, one experimental, one observational, and one comparative.

3) Is it possible that this attractant could be due to sexual selection?  Why or why not?  If you believe that it may be, provide a scenario.

4) It has long been believed that ants and treehoppers are mutualistic.  Like aphids, treehoppers imbibe an excess of sugar water from the host plant which they excrete as honeydew.  Ants collect this honeydew and in turn protect the juvenile treehoppers from predaceous insects.  However, ants also need protein and it has been suggested that they will take treehopper juveniles for this purpose when necessary.  How would you test this hypothesis?
