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Kuers

Comparison of Species Importance Values on two Different Landscape Positions 

Written by Karen Kuers, Sewanee, The University of the South

Objectives:

1) To calculate species importance values

2) To use importance values to characterize forest communities on two landscape positions

Supplies per group:

map,   compass,   Dbh tape (cm),   ruler,   metric tape,  clip board,   pin flags for plot boundary and plot center

Field Methods

1) Each group of students will inventory 6 plots. Half of the plots will represent one landscape position (the ridge, for example) and three of the plots will represent a second landscape position (drainage or lower slopes). The plots will be combined for the entire class. If there are 3 groups, then the overall class plot total would be 9 ridge and 9 drainage plots. 

2) At each inventory point mark plot center with a flag.

3) Use the engineer’s tape to identify and tally trees within a radius of 5.7 m from plot center. (This is the radius of a 0.01 ha plot.) Beginning from an imaginary line oriented northward from the plot center, work clockwise around the plot. For each tree, identify the species and diameter to the nearest 0.1 cm. Only include individuals that are at least 1.37 m tall. Exclude dead stems. It may help to place a pin flag at the base of the first tree you measure so that you do not measure it again when you complete the circle.

Data Entry and Computations:

1) Enter all of the data in a spreadsheet with columns that are similar to those in Table 1. Use abbreviations for species names to facilitate data entry. Use the first two letters of the genus and the first two letters of the specific epithet (Liriodendron tulipifera = LITU = yellow-poplar; Quercus alba = QUAL = white oak) Be careful with spelling! (If you are not familiar with scientific names use abbreviations for common names such as YP for yellow-poplar or WO for white oak.)

2) Enter the data from the two sites in separate worksheets. This will allow you to determine importance values separately for the two different landscape positions.

	Table 1a: Tree inventory data for 2 plots on a ridge location. 

	Plot
	Species
	Dbh (cm)
	Tree BA          (m2 ha-1)

	1
	LITU
	10.0
	0.00785

	1
	LITU
	12.5
	0.01227

	1
	QUAL
	6.1
	0.00292

	1
	QUAL
	2.4
	0.00045

	2
	LITU
	15.1
	0.01791

	2
	LITU
	9.5
	0.00709


Repeat the following for each landscape position:

3) Use the “Sort” function on your spreadsheet and sort the data entries by “species” and then by “plot”.

4) Determine the basal area of each tree:  Add a new column to the spreadsheet entitled "Tree BA". Calculate BA from diameter using the equation:   BA (m2 ha-1) = dbh (cm)2 * 0.00007854

5) Determine frequency: Add a new column to the spreadsheet and title it "Species Frequency". Count the number of plots in which each species is found. Divide this number by the total number of plots surveyed and record it next to the first listing for a species in a new spreadsheet column.  (If a species is found on 3 of 9 plots its frequency is 0.333.)

6) Determine density: Add a new column to the spreadsheet and call it "Species Density". Count the number of trees per species, and divide by the total area surveyed. Add this value to the Species Density column on the row next to the listing for Species Frequency. The area surveyed is the sum of all the plots. If the plot total was 9, and the size of the plot was 0.01 ha, then the total area is 9 x 0.01 ha = 0.09 ha. 

7) Determine dominance (basal area): Add a new column to the spreadsheet entitled "Species BA". Sum the basal area for each tree species and divide by the total area surveyed* and add this to Species BA column on the row next to the listing for Species Density. (See Table 2…"BA per ha").

	Table 1b. Table 1a  sorted by species then plot,  with columns added for species frequency, density, and basal area. Calculations in this example are based upon 2 plots. Plot size was assumed to be 0.001 ha…total area surveyed 0.002 ha.

	Plot
	Species
	Dbh (cm)
	Tree BA (m2 tree-1)
	Species Frequency
	Species Density

(Stems ha-1)
	Species

 Basal Area

(m2 ha-1)

	1
	LITU
	10.0
	0.00785
	1.0
	2000
	22.6

	1
	LITU
	12.5
	0.01227
	
	
	

	2
	LITU
	15.1
	0.01791
	
	
	

	2
	LITU
	9.5
	0.00709
	
	
	

	1
	QUAL
	6.1
	0.00292
	0.5
	1000
	1.7

	1
	QUAL
	2.4
	0.00045
	
	
	

	Total
	
	
	
	1.5
	
	24.3


8) In a column to the right of your work, create a new table that lists each species you encountered during the inventory. Include all of the column headings in Table 2 below. Add the species frequency, species density, and species basal area values that you calculated for each species in Table 1b. Calculate the overall total species frequency, density, and basal area and add it to the bottom “Total” row of your table.

	Table 2. Final Table of Importance Values. Although this data set only includes 2 species on 2 plots, it does show how the final table should look.

	Species
	Species Frequency
	Species Density

(Stems ha-1)
	Species

 Basal Area

(m2 ha-1)
	Relative Frequency
	Relative Density
	Relative Basal Area
	Importance Value

	LITU
	1.0
	2000
	22.6
	66.6
	66.6
	93.0
	226.2

	QUAL
	0.5
	1000
	1.7
	33.3
	33.3
	7.0
	73.6

	Total
	1.5
	3000
	24.3
	100.0
	100.0
	100.0
	300.0


9). Use the formulas listed earlier in this exercise to calculate the Relative frequency, Relative Density, Relative Dominance, and Importance Value for the first species on the list. You can copy this formula down to get the values for the rest of the species.

10) Sort the data so that each chart lists the species in descending order of Importance Values. 

Data Analysis 

1) How do the two landscape positions differ in total stem density and basal area? Do the two positions support the same amount of tree growth? If not, what factors might explain the difference? (Hint: Are they the same age? How does the difference in landscape position impact available light, water, or nutrients?)

2) Compare the ranking of the trees in the two landscape positions. Which species have the highest overall importance values at the two sites. Are they the same, or different?  Do the species have the same ranking in density as in basal area? (Do the most numerous species have the highest basal area?) Use references containing information on the growth requirements of the different tree species you identified and see if you can explain the observed species patterns. An excellent source of information is the Silvics of North America (Burns and Honkala 1990). It can be  online in its full text version at the following web site: http://www.na.fs.fed.us/spfo/pubs/silvics_manual/table_of_contents.htm
Burns, R.M., and Honkala, B.H. (tech. Coord). 1990. Silvics of North America: 1. Conifers. Agriculture Handbook 654. U.S. Department of Agriculture, Forest Service, Washington 

Burns, R.M., and Honkala, B.H. (tech. Coord). 1990. Silvics of North America: 2. Hardwoods. Agriculture Handbook 654. U.S. Department of Agriculture, Forest Service, Washington 
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