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deals with

old and new
TECHNIQUES,
including
laboratory and
field investiga-
tions, and their
applications.
In this issue
we look at field-
work sampling.

Fieldwork
sampling
— plants

|f you are looking for an A-level field-
work project then why not try plants?
Plant-based projects are often far easier to
tackle than animal-based ones — plants
will not run away, hide or fail to appear
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because it is not sunny! Having previously
explored the ways in which animal popu-
lations can be investigated (see BIOLOGICAL
SCIENCES ReviEw, Vol. 10, No. 4, pp.
23-25), [ shall now deal with analysing
plant communities.

WHAT’S GROWING
IN MY FIELD?

Fieldwork is undertaken in a range of
habitats, not just in fields! Lakes, coastal
sand dunes, open fell and woodland all
make interesting sites for project work. It
is vital, however, to know which plants
are growing in any particular site so that
appropriate techniques can be adopted to
study them. Identifying species is time-
consuming and difficult, especially when
the plants lack reproductive parts such
as flowers. In most situations it is not
good enough to lump species together,
such as ‘grasses’, as different species may
well grow in different environmental condi-
tions — one on acidic soil, another on
wet ground, etc. Detailed identification is
often tricky and frustrating, but as long as
you can distinguish the different compo-
nents it may be enough to simply describe
species as ‘grass A, ‘grass B’, ‘grass C,
etc. as an interim measure until you can
get expert help at least for the

important components.

A

Another complication is that most
plant communities change throughout the
year — you may have to visit the location
in different seasons in order to compile a
complete list of plant species. This, of
course, depends on the focus of your
project. Some projects (for example, the
study of algae on trees — location on
north- or south-facing sides, and height
above ground) do not involve visiting in
different seasons.

As with animal samples it is unlikely
that you will be able to count all the indi-
viduals in an area. It is therefore usual to
take a small sample of plants in an area to
represent the whole area.

HOW SHOULD 1 SAMPLE?

There are essentially two types of sampling
strategy, random and systematic. If you
are searching for a pattern, for example
one caused by a change in environmental
factors such as soil type, geology, water
depth or light intensity (abiotic factors)
then your samples should deliberately look
for that pattern by being systematic. You
should measure the environmental factor
as well as the change in pattern and present
these data alongside the plant abundance
data in the form of a graph or histogram.
A systematic sample is best
recorded along a sampling
line (transect). This is often
done by laying out a line of
quadrats to form a belt
transect, although a taped
line can be followed, thus
creating a line transect.
Line and belt transects can
be subdivided into two cate-
gories — continuous (where
there is only a small area to
cover, say 20 m into a woodland
or on the shore of a lake — see

Figure 1A) or interrupted (where

a much larger distance is to be

covered and breaks or interrup-

Hilltop  tions are required in the transect,
"~ such as from the top of a hill
slope to its base — see Figure 1B).
If you are not interested in
recording the pattern of species
in an area, then a random sample
can be taken. A common way

Figure 1 Continuous and
interrupted belt transects. (A)
Continuous belt transect along

a pond edge, used to examine
the change in plant species with
increasing depth of water. (B)
Interrupted belt transect down a
hillside, used to examine change
in plant species with altitude,
climate and soil depth.
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of sampling randomly is to throw a
quadrat; however this is hardly ever
random! A better method is to lay out a
sampling grid with tape measures and
use random numbers as coordinates to
determine the point on the grid where the
sample should be taken. This procedure is
time-consuming, particularly where the
geography of the site is difficult, such as on
a wooded hillside. In this case a random
walk may be undertaken using a coin and
random numbers. Starting from the same
point each time, use a pair of random
numbers to determine the number of paces
forward and then at right angles (tossing
a coin to decide whether to turn right or
left) from starting point to sample point.
However, this technique may produce an
unacceptable level of trampling.

WHAT IS A QUADRAT?

1t is difficult to look at all parts of a study
area in detail, but size and shape of

sampling area need to be chosen carefully
to obtain meaningful data. The sample
areas can be of any shape, but for con-
venience they are often square. One of
these sampling areas or units is a frame
quadrat. The size of the quadrat to be
used will depend on the plant community
being studied. The minimum quadrat size
must be greater than the largest plant likely
to be encountered, so it is better to
study trees and small shrubs sepa-
rately. There is no maximum limit
to the size of quadrat, other than
that which can be handled effectively.
Typical quadrat sizes for different
plant types are:

Mosses and lichens ~ 0.1-0.5 m?
Grasslands and herbs 0.5-2.0m?

Trees and shrubs 10-50 m?

Frame quadrats mark out an area
for sampling. Plants within the area
are often recorded by their density,
frequency or percentage
cover (see below). Frame
quadrats are also useful
where vegetation is grow-
ing close to the ground,
but where plants grow
tall and thin, in grass-

(see Figure 2). Ten pins are dropped
through a low-standing frame, and as each
pin touches a plant of a new species it is
recorded as a hit. Plant species frequency
can be calculated as number of hits out of
ten pin drops (e.g. hitting ‘grass A’ six times
out of ten means a frequency of 60%).
This method gives a more quantitative
result than does a frame quadrat.

Support rod Horizontal bar

Figure 2 A point frame quadrat consists of a
low-standing frame with a row of ten sliding pins

lands for example, a point
frame quadrat is used

\‘Rg’c.ording plants along
.~ sampling lines (transects).
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that can be lowered into the vegetation. As each
pin is lowered to the ground each new plant
species it touches is recorded as a hit.
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There are many ways to
assess the abundance of
plant species in an arca.
These are the five most
commonly used methods:

Density A count of the
number of individuals per
unit area (e.g. quadrat).
Although objective, count-
ing plants can be laborious,
and individual plants may
be difficult to determine.
Some plant growth forms
are unsuitable for count-
ing because individuals are
difficult to separate, for
instance when they have
runners or underground
stems (rhizomes). Plants that do lend them-
selves to this approach include rosette
forms such as lichens, most ferns, dande-
lions, daisies and trees.

Frequency A mecasure of presence or
absence of a species at a sampling point.
Although a precise method of measuring
abundance, it requires a large number of
sampling points. This method is often
used with a point frame quadrat in tall
vegetation, when the leaves of a wide or tall
plant hide smaller ones below. If you have

Using a point
frame q\gadra%

Figure 3 When plants over-
lap so that, as the pin is
lowered, more than one hit
may be scored on the same
plant, score only the first hit
on each species.

several storeys of vegeta-
a tion so that you get more
than one plant hit as the
pin is lowered, score only
the first hit on each
species (see Figure 3).
Plants that lend them-
selves to this approach
are tall and thin (such as
grasses), bushes (such as
heather) and herb plants
forming a woodland
understory.

Percentage cover The
percentage of the ground
area covered by a species
within the sampling unit,
i.e. from a bird’s-eye-view.
This sampling strategy
overcomes the need to
count all the individuals
in a certain area, as in
density measures. It is particularly useful
when estimating the abundance of species
that are not easily distinguishable as indi-
viduals, for example grasses and mosses.
When all species are added together the
total percentage cover often comes to more
than 100%; this occurs as the leaves of
several plants often overlap each other.

Biomass A measure of above-ground
plant growth, expressed as the dry weight
of plants in a certain area at a particular
time, often referred to as standing crop.

Since this method requires that plants be
harvested it is destructive and the sorting,
drying and weighing of plants is time-
consuming. However, in controlled labora-
tory conditions it can be used effectively
to measure the productivity of different
plant species.

Abundance scales Estimates of abun-
dance are made by identifying each species
in a sampling area and giving it a score on
a five-point scale. One commonly used
scale is the DAFOR scale, in which each
letter stands for a class of abundance —
Dominant, Abundant, Frequent, Occa-
sional, Rare. This method is usually used
when a large area of vegetation is to be
surveyed or when setting up a pilot project.
Its main disadvantages are that it confuses
density with frequency and that it is subjec-
tive — two people may assess abundance
in different ways. In order to quantify the
records a numerical scale can be used,
such as the Braun-Blanquet scale, which
assesses abundance by means of plant
species present and percentage cover
scores. Its six-point scale is: 5 = more than
75% covered, 4 = 50-75% covered, 3 = at
least 20—-25% covered, 2 = very numerous,
covering at least 5%, 1 = plentiful but of
small cover value, + = sparse, small cover.

Projects involving fieldwork are fun
and rewarding. Using the information on
plant sampling given here, and on animal
sampling given previously, devise your own
hypothesis, and test it by carrying out some
fieldwork research.

Reference to the first article in this series
(BIOLOGICAL SCIENCES REViEW, Vol. 10, No.
4, pp. 23-25) is important as it explains
considerations about site assessment, con-
servation, and personal safety.

FURTHER READING

The Field Studies Council publishes a
series of cheap, fold-out, identification
guides to aid plant identification. They are
available from FSC Publications, Preston
Montford, Shrewsbury, SY4 THW.

Collins Guides are useful because they
contain pictures and include mosses, ferns
and lichens.

Rose, F (1981) The Wild Flower Key,
Warne.
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