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Different ways to sample an 
irregularly shaped population: fitting 
one macroplot that mirrors the shape 
of the entire population (A) or 
randomly placing several macroplots 
(B).  In both cases the data outside of 
the sampling area can be extrapolated. 
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Monitoring 

The goal of monitoring is to 
collect data that accurately 
represents the plant 
population being studied. 

Common Sources of Error 

• Number of flowers/racemes 
• Length, width, height of 

individual plants 
• Percent cover 
• Other species present 
• Influencing factors such as 

rodent activity, herbivory or 
mowing 

Kincaid’s lupine 
Lupinus oreganus 

Kincaid’s lupine is a federally 
listed threatened species. 
Populations in the Willamette 
Valley exist at Fir Butte near 
Eugene, OR and Oak Basin near 
Sweet Home, OR. It is a host 
plant for Fender’s Blue Butterfly, 
an endangered species which 
lays its eggs on the lupine leaves. 

Cusick’s lupine 
Lupinus lepidus var. cusickii 

This federal species of concern 
is found only in five sites on the 
outskirts of Unity, OR. It grows 
mostly on highly eroded 
hillsides in sparsely vegetated 
areas. 

Willamette daisy 

Erigeron decumbens 

As its name suggests, the 
Willamette daisy is found 
primarily in the Willamette 
Valley.  This endangered 
species grows at sites located 
in Finley Wildlife Refuge near 
Corvallis, OR and in Eugene 
OR. 

In all of the sites monitored during this field season the Erigeron 
decumbens was planted, not naturally occurring.  The plants 
were carefully placed at meter increments in a laid out plot.  By 
laying out the same grid again, plants are easy to find each year. 
Due to the relatively low number of plants per population it was 
possible for our sampling unit to be individual plants; we 
recorded length, width, height and number of mature and 
aborted inflorescences.   

Lupinus lepidus var. cusickii was monitored in two ways. First, we 
conducted an intuitive survey of the entire site and took a 
complete census of the known populations.  The high number 
of plants meant taking measurements would have been 
extremely time consuming; instead  we recorded the number of 
individuals present, divided into seedlings (smaller than 5 cm), 
vegetative and reproductive plants.  For the second part,  lupine 
and the associated plant species were monitored along pre-
established transects.  

Lupinus oreganus was monitored in slightly different ways at 
each site. At Oak Basin we mainly used rectangular plots, with 
a few individual plants and circular plots as well.  At Fir Butte 
our sampling units were transects acting as small plots; we 
monitored all the plants within 1 meter to the north of the 
transect.  In this case, using transects and meter poles was far 
more time effective than setting up 36 individual plots. In 
addition to measuring percent coverage of lupine we also 
recorded the approximate percent coverage of Rubus armeniacus 
(Himalayan blackberry) and Pteridium aquilinum (bracken fern) 
and noted if Centaurea pratensis (meadow knapweed) was 
present.  These three invasive species are encroaching on the 
lupine’s habitat so monitoring their presence is vital to 
understanding trends in lupine growth. 

Surveying vs. Sampling vs. Monitoring 

Sampling Methods 

Individual Plants 

Plots Points 

Transects 

A single Erigeron decumbens 

marked with a pin flag. 

Non-sampling errors: human mistakes 
such as picking a sampling area because 
it would be “easy”, unreadable 
handwriting on data sheets, inaccurate 
counting, etc. 
 

Sampling errors: data from the 
sampling area does not reflect the entire 
population due to chance. 
 

Potential sampling errors: randomly 
placed plots can be either much more 
sparse or much denser than the 
population when taken as a whole (see 
diagram). 

For large populations, cost and time restraints generally prevent 
the entire population form being monitored.  Some ways to go 
about sampling the area include randomly positioning a macroplot 
within the population, randomly placing two or more macroplots 
(two-stage sampling) or subjectively positioning a plot within an 
area designated as the target population.  This can be preferable 
when limited resources place constraints on the number of plots 
able to be used.  
  
Note: a macroplot is a relatively large area of land that includes 
quadrats, transects and/or points within it.  It is from these smaller 
sampling units that plants are monitored and data is collected. 

Surveying 

Statistics 

When placing plots randomly it is 
important to ensure they can still 
provide useful data points. The 
Bureau of Land Management 
recommends selecting random points 
along both the x and y axis (see lower 
diagram) and centering the sampling 
unit at their point of intersection. 
However, should the coordinates 
happen to fall outside of the target 
population they ought to be rejected. 

Here, the square meter frame 
(white PVC pipe) is the sampling 
unit for Lupinus oreganus 
monitoring.  The yellow measuring 
tape is the border of the macroplot; 
outside of the plot, surveying takes 
the place of monitoring. 

Though they are often used interchangeably, these three terms 
have very different meanings.  According to a report published 
by the Weed Science Society of America titled Distinct Roles of 
Surveys, Inventories, and Monitoring in Adaptive Weed 
Management, monitoring “involves the repeated collection and 
analysis of site-specific data to evaluate progress toward 
management objective”.  In contrast, surveys are described as 
“field searches to determine the location and relative 
abundance” of the species in question.  Sampling is something 
else entirely: it is the practice of monitoring only part of an 
entire population, but in such a manner than the rest of the 
data can be inferred. 

The main purpose of conducting surveys is to search for 
new and/or previously undiscovered populations. The 
Department of Fish and Wildlife’s recommended protocol 
for all botany surveys includes always walking over the 
entire research site to find outliers and new populations. 

The point-intercept method is most commonly used to measure 
percent cover in situations where the plants being studied are 
either a type of ground cover or a grass, forb or shrub shorter 
than one meter.  It involves setting up transects in random 
locations along a baseline and then lowering a sampling pin to 
the ground at certain spots along the transects.  All plants that 
the  pin comes into contact with are recorded, along with the 
height of the plants.  Percent cover can then be calculated by 
dividing the number of “hits” per species by the number of 
points sampled per transect. 

Transects, also known simply as 
lines, have a multitude of uses.  
They are a major component of the 
point-intercept method, as well as 
the similar line-intercept method.  
When used in conjunction with 
meter poles they can also double as 
small plots. 

When studying attributes such as 
length, width or height of plants, 
not just percent cover, individual 
plants are the appropriate sampling 
unit.  This is also useful when 
monitoring the number of leaves or 
inflorescences per plant. 

With the exception of data gathered in a complete census, all 
information collected must be statistically analyzed in some 
way.  In a complete census there is no potential for sampling 
error and the numbers already accurately represent the entire 
population; in any other case, analysis is required before 
proper management techniques can be determined. 

A normal probability plot is used to determine if data 
approximates a normal distribution.  The collected data is 
plotted on the x-axis, and the expected values are plotted on 
the y-axis.  If the resulting points form a straight line 
extending from the bottom left to upper right corner (as seen 
below) then the data is considered in a normal distribution. 
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In Practice 
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