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Chapter 15

Density, frequency and Line-point
intercept alternative methods

T his chapter includes a brief discussion of
density and frequency methods, and
alternative Line-point intercept methods.

Density and frequency are generally used for
individual species of interest, although it is
possible to use them for all species encountered in
an area. For more information on density and
frequency, see Elzinga et al. 2001.

Density
Plant density is simply the number of individuals
per unit area. It is particularly useful for
monitoring vegetation where cover varies widely
during the season (e.g., annuals). It is not
appropriate where individuals are difficult to
distinguish (e.g., many rhizomatous grasses).

Method. Count the number of individuals of the
species of interest that have at least 50 percent of
their base in a subplot (quadrat) or other plot of
defined size. The subplots should be large enough
so that most of them include more than one
individual of each species that is being monitored.
Multiple noncontiguous subplots are randomly or
systematically located in the plot.

Calculations. Add the number of individuals
found in each subplot. Divide this sum by the area
of subplots to generate the average density
(number per square meter or square feet). To
convert to the number per hectare, multiply the
density by 10,000 (if working with square meters).
To convert the density in number per square feet
to the number per hectare, multiply by 107,639.

Frequency
Plant frequency is the proportion of subplots out
of all subplots of a specified size that contain a
particular species. It is a rapid and useful indicator
of the spatial distribution of different species, and

is appropriate for the same types of species as
density (above). Two methods for collecting
frequency data are the rapid method and the
intensive method. The rapid method generates
data for just one species. The intensive method
produces data for many species. Data collected
with the intensive method (below) can generate
information about fine-scale associations among
species.

Rapid method. Define and use only one subplot
size. The subplot should be small enough to ensure
that the species of interest does not occur in all
subplots. This is because if the species occurs in all
subplots, frequency will always be 1.0. Randomly
or systematically locate and establish subplots.
Count the number of subplots in which at least
one individual of the target species is located. A
species must have at least 50 percent of its base in
a subplot to be considered present.

Intensive method. Define and use only one
subplot size. Subplot size should be selected based
on the species of greatest interest. Randomly or
systematically establish subplots. Make a
comprehensive species list. For each subplot,
record whether or not each species occurs in that
subplot. A species is recorded for a subplot if at
least 50 percent of at least one plant base falls
within the subplot.

 To increase speed, use a species list with tally
marks or dot boxes. A dot box consists of four dots
in a square connected by four lines with an “X” in
the middle. Each dot and each line represents a
plot in which the species occurs, for a total of 10
individuals per complete dot box.

Calculations. Divide the number of subplots in
which the species occurs by the number of
subplots searched. This is frequency.
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Alternative vegetation methods

Line-point intercept alternatives
Line-point intercept can be used to generate more
indicators than virtually any other monitoring
method. Adding height measurements (Option B
in Table 15.1) generates additional information on
vegetation structure. Options D through H take
less time, but generate fewer indicators.

Figure 15.1. Line-point intercept with height
alternative.

Typical applications. Line-point intercept (Table
15.1: A-E) should be used where precise, repeatable
measurements are required. Options D and E can
reduce time where changes in species composition
(e.g., grass to shrub, or annuals to perennials) are
not important. Option D is ideal where the
primary objective is to document changes in
erosion resistance.

Step-point intercept methods (Table 15.1: F-H)
require less time because no tape is required. They
can be relatively accurate provided that a pin is used
in place of the toe of your boot. Using the toe can
significantly overestimate cover because plants are
pushed over by the foot, which artificially
increases measured cover data.

Quadrat-point intercept. Where quadrats (or
subplots) are being used along a line (e.g., to
monitor frequency or density), points on the four
corners of the frame can sometimes be used to
replace four points along the line, provided that
the points are sufficiently far apart. The minimum
distance varies with plant community. To
determine whether or not this method is
appropriate, randomly select six transects and
compare means and variability for both methods.
For example, a 50 m transect with 100 points with
a point every 50 cm would be compared with a 50
m transect with 25 frames (four points each), one
frame located every 2 m.
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Top canopy codes: Species code, common name, or NONE (no 
canopy)

Lower canopy layers: Species code, common name,
L (herbaceous litter), W (woody litter, >5mm [1/4 in] diameter)

Unknown species 
codes:
AF# = annual forb
PF# = perennial forb
AG# = annual grass
PG# = perennial 
  grass
SH# = shrub
TR# = tree

Soil surface codes 
(do not use litter):
Species code (for basal  
 intercept)
R = rock fragment 
  (>5mm [1/4 in] diameter)
BR = bedrock 
M = moss 
LC = visible lichen crust 
  on soil 
S = soil, without any 
  other soil surface code 
EL = embedded litter 
D = duff

*Bare ground occurs ONLY when Top canopy = NONE, Lower layers are empty (no L), and Soil surface = S

Pt.
Top 

canopy Ht. Code 1 Code 2 Code 3

Lower canopy layers Soil 
surfacePt.

Top 
canopy Ht. Code 1 Code 2 Code 3

Soil 
surface
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Intercept (point) spacing interval =           cm (           in)

Page          of

Date:

Shaded cells for calculations

Plot: Line No.:

Direction:

Observer: Recorder:

Line-point Intercept with Height Data Form

% canopy (foliar) cover = ____ canopy pts (1st col) x 2 = ____%

% bare ground* = ____ pts (w/ NONE over S) x 2 = ____%

% basal cover = ____ plant base pts (last col) x 2 = ____%




