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A  SIM PLE M ETHOD FOR DETERM INING  THE DENSITY OF PLA N TS IN A R A N D O M LY -D ISPER SED  PO PU LA TIO N

It is sometimes necessary to determine the densities 
of plants in experimental plots which have been sown 
to some crop or other. Where the seed has been sown 
in rows, it is a simple matter to count the number of 
plants growing in unit lengths o f row, and then com­
pute the total number of plants per plot. Where the 
seed, however, has been broadcast the method in 
which the density of plants, or the total number of 
plants per plot, is determined, is different.

When seed is broadcast over a plot, the manner in 
which the seed falls to the ground is a random pro­
cess, and the dispersion of the seed over the plot may 
be described by the Poisson distribution (Feller, 
1957). The Poisson distribution is given by

P(k plants growing on unit area a) = dake~da
k!

where d is the density of plants per unit area. The 
probability of zero plants growing in any unit area is 
then e _da. Now, if n quadrats are placed at random in 
a plot, and it is found that y quadrats contain no 
plants then

y = ne_da

a n d  J  = log n -log  y ............................ {1)
a log e

which means than the density of plants may be com ­
puted from a knowledge o f the total number of 
quadrats which are used for sampling and the 
number of quadrats containing no plants. By using 
this relationship the necessity for counting the 
number of individuals in the quadrats is eliminated.

When using the relationship (1) care must be taken 
to choose a quadrat size which will not be, (a) so 
large that it always contains plants, or, (b) so small 
that the number of empty quadrats is too large. It is 
recommended that a rough estimate of the average

density o f the individuals first be made over all treat­
ments in the experiment. The size o f quadrat which 
will give the desired percentage o f empty quadrats 
may then be computed from

a ' = log 100- lo g  y  ̂
d log e

where a is the area of the quadrat, y the desired 
percentage of empty quadrats and d the estimate of 
average density. It is recommended that y equal 50 to 
60 percent. With y equal to 50 percent, 34 percent of 
the quadrats will contain one plant, 12 percent two 
plants, and four percent more than two plants.

In order to determine the number of quadrats 
which are required to detect predetermined signifi­
cant differences in densities the following relation­
ship is used:

t = __̂ ?..Z_X2 %/n ................................ (2)
•s/v

Since the variance (v) of the Poisson distribution is 
equal to the mean (da), equation (2) may be re­
written in the form

n =
(d0a)J

where d0 is the difference in density you wish to 
regard as being significant, and t = 1,96 for P = 0,05, 
or 2,58 for P = 0,01.

The estimates of density should be transformed, 
using a square root transform ation, before being 
subjected to an analysis of variance.
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A NO TE O N  TH E EXTENSIO N OF TH E DEGREE REFERENCE SYSTEM FOR CITING BIOLOGICAL DIST R IB U TIO N  RECORDS
TO NORTH OF EQ UATO R A N D  W EST OF GREENW ICH M ERIDIAN

The Degree Reference System proposed by 
Edwards & Jessop (1967) and Edwards & Leistner
(1971) has been in general use in South Africa for 
well over ten years. Attention has recently been 
drawn to a requirement for extending the System for 
plotting the distribution of plants for the whole of 
Africa and for surrounding islands such as Tristan da

Cunha and Marion Island. This means extension to 
both north o f the Equator and west o f the Greenwich 
Meridian, amounting to extension to cover the rest of 
the earth’s surface. Although such an extension was 
implied by Edwards & Leistner (1971), no formal 
conventions for doing so were proposed by them. 
This Note gives a simple procedure for differen-
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tiating, when required, between the different 
quadrants o f the earth’s surface.

As reported by Edwards & Leistner (1971), since 
we happen in Africa south of the Equator to be in the 
south-eastern quarter of the earth’s surface in rela­
tion to the intersection of 0° latitude and 0° 
longitude, the degree square is numbered according 
to the degrees o f latitude and longitude, in that 
order, o f the top left hand or north-west corner of 
the degree square. By extending this principle, degree 
squares in the north-eastern, north-western and 
south-western quarters of the earth’s surface may be 
numbered in relation to the point of origin in a way 
similar to that o f the south-eastern quarter, provided 
the various quarters are identified by prefixing the 
letters NE, NW, SW and SE to the degree numbers. 
In other words, the degree squares are numbered just 
as the latitude and longitude are numbered on a map, 
with the addition of prefixes indicating N or S of the 
equator and E or W of Greenwich meridian. This is 
illustrated in Fig. 5.

If required, subdivision of the degree square is 
then carried out in exactly the same way as previous­

ly: by subdividing into half-degree squares numbered
A, B, C and D, respectively, and each half-degree 
square being further subdivided into quarter-degree 
squares, again numbered A, B, C, and D, respective­
ly. This is also illustrated in Fig. 1.

In general, use of the Degree Reference System is 
therefore similar throughout the world, latitude and 
longitude numbers being used as found on a map, 
but with the prefixing of the letters N or S and E or 
W to indicate, respectively, north or south latitude, 
and east or west longitude. Subdivisions of a degree 
square are then made by successive division into half- 
and quarter-degree squares, which are indicated by 
the letters A, B, C, and D.
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DETERM INATIO N OF PLO T SIZE

In most vegetation studies a plot technique is used 
for sampling. In many studies it is required that each 
plot must be large enough to contain the ‘characteris­
tic structure and floristics’ of the phytocoenose. The 
determination o f plot size has occupied the attention 
o f many plant ecologists; the general conclusion be­
ing that ‘an objective method of plot size determina­
tion seems impossible’ (Werger, 1972). Werger (1972) 
and Moravec (1973) have reviewed these studies.

In this paper a regression equation relating optimal 
plot size (Werger, 1972) to easily measured vegeta­
tion characteristics is constructed. If this regression 
equation could be improved and tested more widely it 
could form the basis o f a rule-of thumb method to 
estimate optimal plot size in the field.

The methods o f Werger (1972) were used to deter­
mine the optimal plot size of 32 phytocoenoses.

W erger’s definition of optimal plot size is that size 
which contains a specified percentage of the number 
o f species calculated to occur in one hectare. 
Therefore if there are 80 species in one hectare (100% 
inform ation), and if 50% information is required, 
then optimal plot size is that area which contains 40 
species. Werger (1973) used 5 0 -5 5 %  inform ation in 
his phytosociological studies in South Africa. The 
regression equation

y = a + b loge x

(Gleason, 1925; Goodall, 1952) was used in the pre­
sent study and by Werger (1972), to calculate the 
number of species in one hectare of the sampled 
vegetation (y is the number of species in area x, and a 
and b are constants that are calculated with each set 
o f x, y values from every phytocoenose). The data to


