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Competition among plants was likely discovered by the first farmers
during neolithic agriculture. Some of the first scientific treatments of the
subject can be found in the works of de Crescentiis (1305) and DeCan-
dolle (1820). Inspired by the logic of Malthus (1798), Darwin (1859)
wrote extensively about competition as an important selective agent for
all types of organisms. Early botanists and vegetation ecologists consid-
ered interspecific competition to be an integral part of nature. Agricul-
tural and forestry practices have long attempted to minimize the effects
of undesired plants. One of the first exclusive treatments of the subject
was published in 1929 by Clements ¢t al. This seminal work contains a
detailed description of the early history of plant competition as well as a
wealth of empirical information. As with most aréas of science, the litera-
ture dealing with competition has grown dramatically in recent decades.

A wide range of meanings has been ascribed to the word “competi-
tion.” Definitions range from the narrow to the general, from opera-
tional to philosophical, and from phenomenological to mechanistic. This
range of definitions has caused confusion and continues to cloud discus-
sions of the substance of competition. Several authors have attempted to
define competition as a precise term (e.g., Harper, 1961; Milne, 1961)
but it seems unlikely that a narrow definition is possible for a term that
has been used so broadly. Rather, 2 more profitable approach may be to
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define competition broadly, but to study specific kinds of compecition.
such as resource competition or interference competition (e.g., Tilman,
1982; Begon et al., 1986). Because this is a book about contrasting per-

. spectives. it is important to examine the definition used by each author.
especially the operational definition of competition (i.e., how each mea-
sures competitive effect or competitive ability). In practice, far more
confusion is generated through differences in operational definitions
than through contrasting conceptual definitions because the latter are
often quite general. o

In reading this book, and in reading the plant competition literature in
general, it is important to distinguish between two markedly different
operational definitions of competition. The first stresses the total com-
petitive effect of a species or of an entire community on another species.

" This definition, which has been used by Keddy, Grime, and others, is
operationally based on the difference between the biomass that a target
plant attains in the absence of some or all neighbors compared to its
biomass in the presence of all neighbors. The additional biomass at-
tained after the removal of competitors is the competitive effect of those
plants on that species. This operational definition does not adjust for

- differences in the biomass of competitors removed, and thus does not
measure the intensity of competition per unit neighbor biomass. Its use
lies in its ability to demonstrate whether or not competition is occurring.
If competition is occurring, it is expected, from first principles, that the
magnitude of the total competitive effect would increase directly (though
not necessarily linearly) with the amount of neighbor biomass removed.
Thus, when all neighbors are removed, a target plant should be able to
attain greater biomass in a productive community with an initial total
biomass of 1000 g/m? than in an unproductive one with an inital bio-
mass of 100 g/m? Because it depends on the amount of biomass re-
moved, the total competitive effect, by itself, tells us little about the
mechanism of competition, especially when comparing habitats that dif-
fer in productivity or standing crop.

A second operational definition of competition commonly used is the
intensity of competition per unit biomass. Here the total competitive effect
of all neighbors is divided by the amount of biomass removed to obtain a
measure of the intensity or strength of competition. This measure can be
‘used to make comparisons both.within and among plant communities. .
Thus, it would be possible to ask if the intensity of competition per unit
of neighbor biomass depended on the species of the neighbors, on the
productivity of a habitat, or the disturbance rate of a habitat. This opera-
tional definition of the intensity of competition has been the standard for
animal ecology, and is qualitatively consistent with the traditional defini-
tions provided by the competition coefficient of the Lotka—Volterra
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