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Exercise 11

Population and Community Structure:
Quadrat Sampling Techniques

A number of techniques are available for obtaining quantitative information about the composition and structure
of populations and communities. The most widely applicable technique, however, is that of sampling with quadrats
or plots of standard size. Quadrat sampling techniques can be adapted for almost all plant communities, and for
communities of sessile or sedentary animals as well.

PROCEDURE

The details of quadrat sampling, including the size, shape, number, and arrangement of the sample plots, must
be determined for the particular type of community being sampled and on the basis of the type of information
desired. A good discussion of the considerations involved in the design of quadrat sampling procedures is given by
Goldsmith et al. (1986).

Size and Shape of Plots

Plot size should be based on the size and density of the plants being sampled. Plots should be large enough to
contain significant numbers of individuals, but small enough that plants can be separated, counted, and measured
without confusion leading to duplication or omission of individuals. For plant communities, suggested plot sizes are
0.1-1.0 square meter for herbaceous vegetation, 10-20 square meters for shrubs or saplings up to about 3 meters
in height, and 100 square meters for forest trees.

Plot shape influences the ease of laying out plots and may affect the efficiency of sampling. In communities of
low profile, circular plots can be laid out very easily by the use of a center pole and a freely rotating radius line.
With a radius line consisting of a tape measure, circular plots of any desired size can be defined quickly. With
regard to efficiency, some studies suggest that elongate rectangular plots furnish a more accurate analysis of the
composition of a stand of vegetation than an equal number of square plots of the same area, especially when the
long axis of the plot is oriented parallel to environmental gradients in the area being sampled. Radii and rectangular
dimensions for plots of various sizes and shapes are given in table 11.1.

Number and Arrangement of Plots

The number of plots sampled, as a minimum, must be sufficient to turn up the bulk of the species present. This
number may be determined in a semiobjective manner by plotting a species-area curve as the sampling is being
carried out. This curve consists of the cumulative species total plotted against the number of samples taken. A
species-area curve usually rises sharply at first, since the first samples reveal many new species, but eventually
levels off, indicating that additional samples reveal few new species. An adequate sample number usually should

Colinvaux (1986): 378-382
Krebs (1984): 157-167, 438—446
Smith (1980): 587-588, 666—-670.
Smith (1986): 202, 204-207

69






