This paper focused on the relationship between deciduous trees, and the deleterious effects of colonising aphids.  According to the authors, many species of insects, including aphids, use colour as a signal of colonisation preference.  Firstly, they predict that the species of trees at the greatest risk of aphid colonisation will invest the most resources in bright autumn colours.  Secondly, they predict that within the same species of trees, those individuals that invest the most for defence also produce the brightest colours, and force colonising insects to seek out another tree of the same species.  However, they leave this second prediction out of their analysis completely.  Therefore, their main hypothesis is the more vibrant the autumn leaf colours are, the less likely aphids will colonise that tree.

There are two major problems with the methods of this study.  The initial problem involves the use of a field guide in providing a comprehensive tree species list, and leaf colouration guide.  This is problematic, because a field guide is highly subjective.  What is the difference, for example, between “yellow” and “bright yellow?”  The secondary problem involves using a seven-year-old study to obtain their aphid data.  The authors extrapolated between the aphid study and the field guide to find which aphids prefer which trees.  This is problematic, because relying on two very separate sources of information to help substantiate previous predictions may be the source of numerous errors.  Consequently, these methods could have contributed to errors both by themselves, and only compounded when used together.

 
However, their methods also had several good points.  The authors did try to control for climate, geographical range, leaf size, tree size, fruit colour, and flower colour, thus trying to minimise any errors that may have occurred between different types of trees.  The authors also conceded that there might be potential bias in field knowledge.  Big trees in widespread areas tend to be described more thoroughly than small trees in confined areas.  Nonetheless, it is doubtful that these good points outweigh the problems detailed above.

There are also numerous problematic elements with the results of the study.  Not the least of which is the data that “proved” their hypothesis.  Table 1 showed that the number of specialist aphid species increased with mean autumn colouration.  The authors go on to explain that this means that aphids are attracted to species that show brighter colours, and this verifies their hypothesis, because brighter colours will repel more aphids.  However, this conclusion does not make logical sense.  If more aphids were found on species of trees with brighter fall colours, would this not mean that aphids were, in fact, attracted to trees that showed more pigment, and not the other way around?  Therefore, to prove their hypothesis it would have been necessary to show that there were more aphids on trees with dull colouration, illustrating that aphids were avoiding the bright trees.

Another problematic result concerns the use of the phylogenetic regression.  The use of such a method, while not inherently problematic in and of itself, already assumes that leaf brightness is heritable.  In not doing any of their own laboratory tests, the authors have not proven that this aspect of leaf biology is passed on to the next generation.  Also, they try to show that aphid evolution is closely linked to tree evolution, demonstrating parallel evolution.  While yellow leaves seem to correlate strongly, red leaves do not.  The author’s only explanation for this was that trees with red leaves had to evolve in relation to different pests, and not just the aphids.  The authors do not consider that the pest system may not be as strong a factor with these trees, or that tree physiology (e.g. an inability to produce more than a certain threshold of red) may also play a role.

There are several alternate explanations they may influence the autumn leaf colouration of trees.  Instead of being a heritable characteristic, colouration may just be caused by phenotypic plasticity depending on any number of factors, such as available food resources.  Colouration may also be due to founder effect or random genetic drift.  Yet the authors did not consider any of these alternate explanations in their study.

To further this study, direct data must be collected.  As mentioned earlier, extracting data from two previous sources is problematic.  In order to definitely prove or disprove their hypothesis, the authors must conduct controlled experiments where aphids are counted on bright and dull trees.  Only from such direct information will such a hypothesis be proven or disproved. 

This study posed an interesting question for evolutionary biology.  Whether or not insect pests are attracted to bright autumn tree colouration, and whether this system has caused a parallel evolution between the pests and the trees is a fascinating question.  However, this paper did not serve to answer this question, and instead only served in speculating what may occur in nature.  Only when direct scientific experiments are conducted will this question be closer to being answered, and perhaps will further the knowledge of evolutionary ecology.
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