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Competition, nutrient reduction and the
competitive neighbourhood of a bunchgrass
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Abstract. The bunchgrass, Schizachyrium scopa-
rium (Michx.) Nash-Gould, is often the dominant
species on unproductive, nitrogen-poor, sandy
soils in Minnesota. Removal of all neighbouring
plant biomass within a 2m radius of individual
Schizachyrium scoparium bunches resulted in a
3-8-fold increase in the biomass of S. scoparium
bunches and demonstrated that the neighbouring
plants had been reducing the level of extractable
ammonium plus nitrate by 3-9-fold. Contrary to
Grime's (1979) assertion, this suggests that there
may be strong competition in this unproductive
habitat. The mechanism of competition may be
nutrient consumption. Schizachyrium scoparium
significantly reduced nitrate and ammonium
levels within a 60-75 cm radius around individual
plants, with the magnitude of reduction decreas-
ing with distance from an individual. The neigh-
bourhood from which a S. scoparium bunch
obtains nitrogen thus had an area of 1-1-5m? and
may include hundreds of other individual plants.
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Introduction

All plants require light, water and a variety of soil
nutrients for growth. If any of these resources are

in short supply, plants may, in theory, compete for .

them. The simplest, and probably most common,
mechanism of plant competition may be through
resource consumption and the resulting reduction
in resource availability (Tilman, 1982, 1988).
Resource reduction, though, is a localized
phenomenon. Because terrestrial plants are sessile
and finite in size, each individual plant should
create a region of resource reduction in its
immediate vicinity. In the case of competition for
light, the size of the neighbourhood in which
resource reduction (shading) occurs can be easily

observed. However, because it is difficult to
determine the spatial distribution of the roots of an
individual plant and the effects of these roots on
soil resources, there is no comparably simple way
to observe either the size of the neighbourhood of
nutrient reduction by a plant or the magnitude of
nutrient reduction or the effects of such reduction
on the growth of potential competitors. Indeed,
Grime (1979) offered the often quoted, though
controversial (e.g. Newman, 1973; Grubb, 1885;
Tilman, 1987a, 1988), suggestion that plant
competition is weak in nutrient-poor habitats, but
is intense in nutrient-rich habitats in which light is
more limiting.

In this paper, 1 report an experiment in which
neighbouring biomass was removed from around
individual plants. It was performed in a nitrogen-
poor, unproductive habitat and was designed to
determine {1) the extent to which the biomass of
the dominant species, a bunchgrass, was inhibited
by its neighbours, (2) the magnitude of soil
nutrient reduction by these neighbours and (3) the
spatial pattern (i.e. neighbourhood) of soil nutrient
reduction by the bunchgrass.

Materials and methods

This work was performed in 1987 in a 30-year-old
field at Cedar Creek Natural History Area. This
field, called Field B (Tilman, 1887b), is dominated
by Schizachyrium scoparium (Michx.) Nash-
Gould (little bluestem; formerly Andropogon sco-
parius), Poa pratensis L., Panicum oligosanthes
Schult., Lespedeza capitata Michx., Cyperus fili-
culmis Vahl. and several goldenrod {Solidago)
species. Its excessively well-drained sandy soils
(Grigal ef al., 1974) are nitrogen poor, with total
soil N averaging about 450mg of N per kg of dry
soil (Tilman, 1987b; Inouye ef al., 1987). Above-
ground living plant biomass (dry) has a growing
season maximum of about 130g m~2. which is one
third of the average Risser (1985) reported for the
North American tallgrass prairie biome. Nutrient
addition experiments in operation since 1982,
have shown that only nitrogen is a significant
limiting soil resource in this field (Tilman, 1987b,
1988).
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