Exercise 7. Mechanisms


Thus far in our exploration of variation, we have learned that individuals differ in various traits and that we can measure these differences. We have also learned that individuals vary in the degree to which they differ from other organisms and that individuals are grouped with other individuals that are most similar into species, to those who are a bit less similar into genera, to those who are even less similar into families and so on up a hierarchical scale that deals with the classification of organisms.


This particular exercise introduces you to the mechanisms that may underlie trait variation. Let’s use leaves and flowers as examples here. 

1. Examine the leaves in Fig. 1. These leaves were collected off of the same tree. In fact, they all came from the same branch but note that the individuals differ in size. Differences in size as well as other traits frequently are associated with development or growth. As the young leaf unfolds from its leaf bud, it now has room to grow into a larger size. All it needs is nourishment and time to increase in size to that typical for the mature (adult or fully grown) leaf of this species. Can you rank the leaves in Figure 1 from smallest to largest? Check you answers under 7.1 in the answer booklet. Do you know which tree species these leaves belong to? Check your answer on the Tree Guide sheets in the answer booklet.
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Fig. 1.Variation in leaf size as it is influenced by age.
2. Examine the two leaves in Fig 2. Unlike those shown in Fig. 1., these two leaves are both mature. Yet they differ markedly in size. These two leaves were collected from different parts of the tree: one from a branch near the top of the tree where it is exposed to the sun and the other from one of the lower branches, where there is less sun. These leaves are influenced by the environment in which they are growing. Leaves have genes that program plasticity or flexibility in growth. This plasticity permits individual leaves to adjust to the light environment in which they are located in so that each leaf can contribute as much food to the tree as possible. Which leaf was collected from the lower branch that was in the shade and why is this leaf the size it is compared to the other leaf? Check your answers under 7.2 in the answer booklet.
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Fig. 2. Two leaves from different locations on a tree.

3. Examine the leaves in Fig. 3. Note that there are four different leaf shapes:  1) elliptical (balloon-shaped, 2) with two lobes, one on either side of the main part of the leaf blade, 3) a single lobe on the left side, and 4) a single lobe on the right side. Morphs 3 and 4 look like left and right-handed mittens. Find each of the four leaves on the diagram. Sassafras is a tree that produces all four leaf types and often on the same branch. We call a distinct variant that has a genetic basis a morph. Sassafras exhibits a shape polymorphism (many morphs) consisting of 4 morphs. Can you think of other examples of polymorphisms? Check 7.3 in the answer booklet for some examples.
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Fig. 3. Variation in sassafras leaf shape
4. We have learned that leaves vary in size and shape for a number of reasons. Examine the flowers in Fig. 4 Can you see differences between the two flowers shown from a red lily plant (Fig. 4a) or among the many flowers pictured of purple coneflowers in Fig. 4b? Of all the parts of a plant, the flower is the least variable. We call traits that show little inter-individual variation conserved traits. 

Flowers house the reproductive organs of the plant (Fig. 1, page 7) and to reproduce, flowering plants need animals to carry pollen produced by the male anthers to the female organ (pistil) of another plant.  It is important that the animal species that pollinates a particular plant species recognizes its flowers as unique from other species so that it can visit only flowers of the correct type. Every mistake that a bee makes in visiting the wrong flower is wasted pollen to the plant the bee has visited earlier. Pollen is very costly to make and is species specific. Seeds will not form if the wrong pollen is encountered. Thus the flowers of a particular plant species do not vary much from one another.
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Fig. 4. Examples of lack of variation in flower structure: a) red lily, b) purple coneflower
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