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Interspecific competition is a major factor affecting the structure of plant communities.  Two forms of interspecific competition are exploitative competition, where populations directly compete for a common limiting resource, and interference competition, where access to a resource is restricted.  Allelopathy provides an example of the latter.


Allelopathy occurs when one competing population produces a chemical, or allelochemical, that inhibits the growth of a competitor.  Antibiotics are examples of allelochemicals which are produced by various microorganisms in efforts to gain a competitive edge against other microorganisms.  Many plants also show allelopathy (Tobiessen and Werner 1980, Whitaker 1970).  Allelopathy is believed to be an important mechanism that regulates succession of plant communities.


Plants release allelochemicals in a variety of ways.  Allelochemicals may leach from dead tissues and pass directly into the soil.  Living plant tissue can also secrete allelochemicals (Borner 1960).  The following exercise examines tissues of various plant species for the presence of allelochemicals.

Procedures
Collect the shoots (leaves plus stems that can be macerated in a blender) and roots of various plants.  Plants taken from a relatively new successional community and a older successional community provide for comparison with successional stage as an influencing factor.  Asters, fleabane, sunflower, walnut, day lilies, and sassafras are ideal plants to sample since they are known to contain allelochemicals.

Keeping track of the shoots and roots, weigh out 5 g of each tissue type.  Add distilled water to fill a beaker to the 100 ml mark.  Blend and then filter the mixture.

Set up three or more replicate petri dishes (5 cm diameter), each having 10 seeds of radish on top of a disc of paper toweling or filter paper.  The paper acts to retain moisture.  Add 5 ml of the filtrate. With a grease pencil, record whether the tissue was shoot or root, and the plant type on top of each petri dish.  Follow the same procedure with the remaining tissues. Create a control, complete with replicates.  The control should contain 5 ml of distilled water in place of a filtrate.  Place the dishes in a sunny located or under bright lights.  

After 3 to 4 days, record the number of seeds germinating.  Use Chi-square tests to interpret results.  You can also record the length of shoot or root of the germinating seedlings.  Which plants and tissues showed an inhibitory effect on radish seed germination?

Questions
1.  What would be the advantages of placing allelochemicals in the following locations?

a.  Shoot

b.  Root

2.  What effect could allelopathy have on the species composition of plant communities?  Can allelopathy act to promote plant biodiversity?  Explain.

3.  How could subjected plants evolve to counteract allelopathy?
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Questions
1.  Why evolve allelopathy and not some other form of competitive interaction?

2.  How could subjected plants evolve to counteract allelopathy?

3.  Consider a plant population that shows allelopathy.  In what ways could allelopathy evolve to be more effective?
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