Results of fitness analysis

In the figure below, we’ve plotted mean area (fitness) of each phenotype for each of the three treatments (means within a treatment are joined by lines).  Significant t-tests (means significantly different) are indicated next to the mean of each mutant.  So, for example, anl in the high light treatment has an asterisk, indicating that this phenotype is significantly smaller than the wild type at high light).  “ns” denotes that a mutant is not significantly different from the wild type in the same treatment.
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Conclusions:
1.  Under high light intensity, the wild type is more fit than either mutant.

2. Under low light or when cabbage loopers are present, the fitnesses of wild type and anthocyaninless phenotypes don’t differ.  

3. Cabbage loopers hurt wild type and anthocyaninless plants but don’t affect the purple plants making all phenotypes indistinguishable in fitness (although the purple plants are very close to being significantly less fit than the wild type).

What are possible reasons for these patterns?

Seed sizes of the phenotypes used to produce the plants are significantly different in size.  Using Scion to measure cross-sectional area of the seeds (in pixels), we found that seeds of both mutants were significantly smaller than the wild type:
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Small seeds have less nutrients than large ones, and so they are starting at a disadvantage in terms of resources.  This is offset somewhat by the fact that small seeds, having a higher surface to volume ratio, imbibe water faster and germinate sooner than larger seeds.  In fact, the anl seedlings emerged soonest after sowing.   However, the Pan(8) seeds did not get this earlier germination effect—they were the last to germinate and were starting out with less reserves than the wild type.

The Pan(8) plants were almost always smaller (with the possible exception of the caterpillar treatment) than the wild type.  Clearly producing lots of anthocyanin is not a good thing unless caterpillars are around.  There are lots of potential explanations for this “cost” of anthocyanin production:

Perhaps making more anthocyanin means diverting resources from some other important function in the plant.

Perhaps lots of anthocyanin interferes with photosynthesis by diverting (reflecting or absorbing) wavelengths of light used in photosynthesis.

Perhaps anthocyanins are mildly toxic to the plant.

Based on the three treatments we examined and assuming that populations experience each of these environments at some time during their lives, which genotype is best adapted to this range of conditions?   The one that is of equal or higher fitness than the other two is the wild type.











































