



  ANALYZING PLANT POPULATIONS

          C. E. Petersen


Community structure is defined in terms of the kinds, abundance, and distributions of living organisms inhabiting a community.  Knowledge of community structure is valuable to the ecologist who investigates population interactions.  For example, the abundance and apparent dominance of pine in forests shared by hardwood trees have prompted ecologists to investigate the reasons for this numerical prevalence.  Subsequently, ecologists have discovered that pines utilize allelopathy to out-compete hardwoods (Tobiessen and Werner 1980).  Here, you will be introduced to two methods frequently used to evaluate community structure. 

Procedure
1.  The following analyses are to be done in the same wooded area.  

a.  Quadrat analysis

Select six sampling sites at random.  Limit the size of the quadrats to10 m x 10 m, or 100 m2.  In each of six quadrats, identify and measure the circumference of each tree at 1 m height.  Include only those trees having a circumference of 15 cm or greater.  Your instructor will help in identification.  If a “tree” has more than one trunk, consider each trunk as a different individual.  Many times seeds are placed together.  The resulting trees then fuse together as they grow.

b.  Transect analysis

Transect analysis is commonly used when vegetation type is patchy.  The transect is a narrow strip that extends through a community.  Only plants along the strip are enumerated.  Select six transects at random.  Information from all tree trunks within 1 m distance and having a circumference of 15 cm or greater are to be recorded as discussed in discussion of quadrant analysis.  

2.  Analyses are done as follows for both quadrant data and transect data.

Relative density and relative dominance calculations are to be done for each species of trees.  Relative density does not necessarily provide information of a species importance in .e.g, energy flow or nutrient cycling, within a community.  A single huge specimen may contribute more to the dynamics of a community than ten very small trees of another species.  Relative dominance reflects size and is interpreted as the contribution of the area covered by tree trunks by a particular species.

Relative density of a species =  n/N.

where n = the number of individuals of species i and N = the number of individuals of all species recorded in sample area.

Relative dominance = d/D, 

where d is the dominance computed for species i and D is the sum of dominance values for all species in the sample area.  The quantity d is computed as the sum of all basal areas for individuals of species i, where basal area is evaluated as,

= c2/(4) = c2/12.57.

The units in this equation are cm2/ m2 .

An importance value, “I”, can be computed for each species by summing the relative density and relative dominance for the species.  The importance value should range from 0 to 1.

3. 
Summarizing the data for each measurement technique.

Compute the sample means and sample standard deviations for the relative densities and relative dominances among the six samples.  Standard deviation provides an estimate of variation about the mean.  Formulations are provided below.

Sample mean = x = (xi/n, where is a replicate value in the sample of 6 and n is the sample size (e.g., say elm had relative dominance values of 0.2, 0, 0, 0.3, 0.1, and 0. xi equals 0.6.  The sample size is 6.  Hence, x and the mean relative dominance of elm is (0.6/6) or 0.100).

Sample standard deviation = s = (((((xi - x) 2 /(n-1)).  (The sample standard deviation for the relative dominance of elm is ((((0.2-0.1)2 + (0-0.1)2  + (0-0.1)2  + (0.3-0.1)2  +  (0.1-0.1)2 + (0-0.1)2)/(6-1)) or 0.126.).

In the example for elm, the x + s is 0.100 + 0.126.

Questions
1. 
Compare the data derived from the quadrat and transect sampling techniques.  How do the means for relative density and relative dominance compare?  

2.  Which technique do you believe was better at estimating the structure of the woodland community?

3.  How can standard deviation be used to evaluate and choose a particular sampling technique?
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