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It is Gleason’s interpretation that each community is unique, having arisen
randomly by environmental selection of those reproductive parts of plants
which happen to enter the area in question. In questioning the objective
reality of plant associations, Gleason exerted considerable influence, parti-
cularly among American workers. His view is inherent in the continuum
concept of Curtis (1951. Ecology 32: 476—496) and Whittaker (1951.
Northwest Science 25: 17-31) and with some emendation in the natural
area concept of Cain (see p. 157). In recognition of his outstandmg influence

in ecology, the Ecological Society of America honored him as Ermnent

Ecologist in 1959.

From E. J. Kormondy, Readings in Ecology. Prentice-Hall, Inc.

As a basis for the presentation of the
individualistic concept of the plant
association, the reader may assume for
illustration any plant of his acquain-
tance, growing in any sort of environ-
ment or location. During its life it
produces one or more crops of seeds,
either unaided or with the assistance of
another plant in pollination. These
seeds are endowed with some means of
migration by which they ultimately
~come to rest on the ground at a distance
from the parent plant. Some seeds are
poorly fitted for migration and normally
travel but a short distance; others are
better adapted and may cover a long
distance before coming to rest. All
species of plants occasionally profit by
accidental means of dispersal, by means
of which they traverse distances far in
excess of their average journey. Some-
times these longer trips may be of such
a nature that the seed is rendered
incapable of germination, as in dis-
persal by currents of salt water, but in
many cases they will remain viable. A
majority of the seeds reach their final
stopping-point not far from the parent,
comparatively speaking, and only pro-
gressively smaller numbers of them are
distributed over a wider circle. The
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actual number of seeds produced is
generally large, or a small number may
be compensated by repeated crops in
successive years. The actual methods of
dispersal are too well known to demand
attention at this place.

For the growth of these seeds a * =

certain environment is necessary. They
will germinate between folds of paper,
if given the proper conditions of light,
moisture, oxygen, and heat. They will
germinate in the soil if they find a
favorable environment, irrespective of
its geographical location or the nature
of the surrounding vegetation. Herein
we find the crux of the question. The
plant individual shows no physiological
response to geographical location or to
surrounding vegetation per se, but is
limited to a particular complex of
environmental conditions, which may
be correlated with location, or control-
led, modified, or supplied by vegetation.
If a viable seed migrates to a suitable
environment, it germinates. If the
environment remains favorable, the
young plants will come to maturity, bear
seeds in their turn, and serve as further
centers of distribution for the species.
Seeds which fall in unfavorable environ-
ments do not germinate, eventually lose
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their viability and their history closes.

As a result of this constant seed-
migration, every plant association is
regularly sowed with seeds of numerous
extra-limital species, as well as with
seeds of its own normal plant popu-
lation. The latter will be in the majority,
since most seeds fall close to the parent
plant. The seeds of extra-limital spec1es
will be most numerous near the margin
of the association, where they have the
advantage of proximity to their parent
plants. Smaller numbers of fewer
species will be scattered throughout the
association, the actual number depend-
ing on the distance to be covered, and
the species represented depending on
their means of migration, including the
various accidents of dispersal. This
thesis needs no argument in its support.
The practxcal universality of seed dis-
persal is known to every botanist as a
matter of common experience.

An exact physiological analysis of the
various species in a single association
would certainly show that their optimal
environments are not precisely identical,
but cover a considerable range. At the
same time, the available environment
tends to fluctuate from year to year with
the annual variations of climate and
with the accumulated reactionary effects
of the plant population. The average
environment may be near the optimum
for some species, near the physiological
limit of others, and for a third group
may occasionally lie completely outside
the necessary requirements. In the latter
case there will result a group of evanes-
cent species, variable in number and
kind, depending on the accidents of
dxspersal which may occasionally be
found in the association and then be
missing for a period of years. . . .

Nor are plants in general, apart from
these few restricted species, limited to a
very narrow range of environmental
demands. Probably those species which
are parasitic or which require the
presence of a certain soil-organism for
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their successful germination and growth
are the most highly restricted, but for
the same reason they are generally
among the rarest and most localized in
their range. Most plants can and do
endure a considerable range in their
environment.

With the continuance of this dispersal
of seeds over a period of years, every
plant association tends to contain
every species of the vicinity which can
grow in the available environment.

Once a species is established, even by-a.

single seed-bearing plant, its further

spread through the association is has-'~

tened, since it no longer needs to depend
on a long or accidental migration, and
this spread is continued until the
species is = eventually  distributed .
throughout the area of the association.
In general, it may be considered that, -

other things being equal, those specn&e s '

of wide extent through an association -

are those of early introduction which
have had ample time to complete their--

spread, while those of localized or

sporadic distribution are the recent

- arrivals which have not yet become

completely established.

This individualistic standpoint there-
fore furnishes us with an explanation of -
several of the difficulties which confront

us in our attempts to diagnose or

classify associations. Heterogeneity in
the structure of an association may be
explained by the accidents of seed
dispersal and by the lack of time for
complete establishment. Minor differ-
ences between neighboring associations
of the same general type may be due to
irregularities in immigration and minor
variations in environment. Geographical
variation in the floristics of an asso-
ciation depends not alone on the
geographical variation of the environ-
ment, but also on differences in the
surrounding floras, which furnish the
immigrants into the association. Two
widely distant but essentially similar
environments have different plant asso-
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ciations because of the completely
different plant population from which
immigrants may be drawn.

But it must be noted that an ap-
preciation of these conditions .still
leaves us unable to recognize any one
example of an association-type as the
normal or typical. Every association of
the same general type has come into
existence and had its structure deter-
mined by the same sort of causes; each
is independent of the other, except as it
has derived immigrants from the other;
each is fully entitled to be recognized as
an association and there is no more
reason for regarding one as typical than
another. Neither are we given any
method for the classification of associ-
ations into any broader groups. ...

Let us consider next the relation of
migration and environmental selection
to succession. We realize that all

habitats are marked by continuous

environmental fluctuation, accompa-
nied or followed by a resulting veg-
etational fluctuation, but, in the
common usage of the term, this is hardly
to be regarded as an example of
succession. But if the environmental
change proceeds steadily and progres-
sively in one direction, the vegetation
ultimately shows a permanent change.
OId species find it increasingly difficult
or impossible to reproduce, as. the
environment approaches and finally
passes - their physiological demands.
Some of the migrants find establishment
progressively easier, as the environment
passes the limit and approaches the
optimum of their requirements. These
are represented by more and more
individuals, until they finally become the
most conspicuous element of the asso-
ciation, and we say that a second stage
of a successional series has been
reached.

It has sometimes been assumed that
the various stages in a successional
series follow each other in a regular and
fixed sequence, but that is frequently
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not the case. The next vegetation will
depend entirely on the nature of the
immigration which takes place in the
particular period when environmental
change reaches the critical stage. Who
can predict the future for any one of the
little ponds considered above? In one,
as the bottom silts up, the chance
migration of willow seeds will produce a
willow thicket, in a second a thicket of

Cephalanthus may develop, while a "~

third, which happens to get no shrubby
immigrants, may be converted into a
miniature meadow of Calamagrostis
It is a fact, of course, that adjacent
vegetation, because of its mere prox-
imity, has the best chance in migration, -
and it is equally true that in many cases
the tendency is for a environment,
during its process of change, to approx-
imate the conditions of adjacent areas.

Such an environmental change becomes . .

effective at the margin of an association,
and we have as a result the apparent
advance of onme association upon an-
other, so that their present distribution

in space portrays their succession in

time. The conspicuousness of this
phenomenon has probably been the
cause of the undue emphasis laid on the
idea of successional series. But even here
the individualistic nature of succession
is often apparent. Commonly the
vegetation of the advancing edge differs
from that of the older established
portion of the association in the numer-
ical proportion of individuals of the -
component species due to the sorting of
immigrants by an environment which
has not yet reached the optimum, and,
when the rate of succession is very
rapid, the pioneer species are frequently
limited to those of the greatest mobility. -
It also happens that the change in
environment may become effective
throughout the whole area of the
association simultaneously, or may
begin somewhere near the center. In
such cases the pioneers of the succeed-



156

ing association are dependent on their
high mobility or on accidental disper-
sal, as well as environmental selection.

It is well known that the duration of
the different stages in succession varies
greatly. Some are superseded in a very
short time, others persist for long or
even indefinite periods. This again
introduces difficulties into any scheme
for defining and classifying asso-
ciations. . ..

The sole conclusion we can draw from

all the foregoing considerations is that
the vegetation of an area is merely the
resultant of two factors, the fluctuating
and fortuitous immigration of plants
and an equally fluctuating and variable
environment. As a result, there is no
inherent reason why any two areas
of the earth’s surface should bear
precisely the same vegetation, nor any
reason for adhering to our old ideas of
the definiteness and distinctness of plant
associations. As a matter of fact, no
two areas of the earth’s surface do bear
precisely the same vegetation, except as
a matter of chance, and that chance may
be broken in another year by a con-
tinuance of the same variable migration
and fluctuatinig environment which pro-
duced it. Again, experience has shown
that it is impossible for ecologists to
agree on the scope of the plant asso-
ciation or on the method of classifying
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plant communities. Furthermore, it
seems that the vegetation of a region is
not capable of complete segregation
into definite communities, but that there
is a considerable development of vege-
tational mixtures. .

In conclusion, 1t may be said that
every species of plant is a law unto
itself, the distribution of which in
space depends upon its individual
peculiarities of migration and environ-
mental requirements. Its disseminules
migrate everywhere, and grow where- -
ver they find favorable conditions. The

'species disappears from areas where the :

environment is no longer endurable. It
grows in company with any other
species of similar environmental re- -
quirements, irrespective of their normal
associational affiliations. The behavior "
of the plant offers in itself no reason at
all for the segregation of definite com- .
munities. Plant associations, the most
conspicuous illustration of the space
relation of plants, depend solely on the
coincidence of environmental selection
and migration over an area of recogni-
zable extent and usually for a time of
considerable duration. A rigid definition
of the scope or extent of the association
is impossible, and a logical classification
of associations into larger groups, or
into successional series, has not yet been
achieved. .



