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Abstract       The individual organism, whether it is a forest tree or 
something else, is the product of its genetic constitution as affected by the 
environment. The study of the individual organism in relation to its 
environment falls within the scope of autecology. The forest, however, is a 
complex of organisms, both plant and animal, mutually occupying a complex 
of environments. These organisms are in competition for the light, air, water, 
warmth, and nutrients necessary for life. Each, in its turn, creates part of the 
environment affecting the others. The study of the community and the 
interaction of the organisms which compose it fall within the province of 
synecology.  Synecology, thus, is broader than autecology, and a more 
integrative phase of ecology, dealing with living communities rather than with 
individuals.  
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 When two forest trees occupy the same site in 

close proximity to one another, they inevitably come 

into competition for the same necessities of life. The 

presence of one will affect the life of the other as 6kch is 

a part of the habitat in which the other lives. A 

consideration of competition for survival in this chapter 

arises naturally out of autecology and is basic to an 

understanding of the community. The forest is never 

static, changing in its composition, structure, and 

general character continually; the dynamics of these 

changes over time, the former dealing with forest 

succession under disturbed conditions, and the latter 

with the effects of disturbances of various sorts. Not 

only does the forest vary continuously in time, but it 

varies continuously in space. The effect is variations in 

the forest site and on the forest community. 

In contrast to autecology, which is largely 

factual and scientific, synecology, because of its very 

complexity, has tended to be subjective and 

philosophical. Our state of knowledge of the 

innumerable interrelationships between all the millions 

of organisms in any forest community and between 

these organisms and the physical factors of the site is 

limited and we have no choice but to generalize and 

theorize without too many facts at our disposal. 

Ecologists traditionally have tended to study the 

forest community separately the forest environment, 

and with good reason. 

Through this separation, however, descriptive 

and classificatory studies of the community have 

flourished while studies of community processes and 

the interaction of communities and environment were 

neglected. The modern trend toward the ecosystem 

approach, the systematic study and modeling of 

community processes that are inseparable from 

environmental factors, is shifting our thinking toward 

an understanding of the whole ecosystem, rather than 

just its component parts. 

Trees occur with other plants and with 

animals in natural groupings that are more or less 

repeated from place to place over a period of years 

whenever similar conditions recur. An astute observer 

familiar with a forested region can usually identify 

the more distinct forest communities and can infer 

with reasonable probability the interplay of factors 

that have brought the vegetation into the conditions 

one observes. Consequently, there exists a mass of 

valid descriptive data of specific forest areas that 

have been studied and written up by foresters and 

ecologists. 

 

Material and Methods  
 

Our problem arises when one begins to 

generalize. The great complexity of ecological 

problems-involving the interaction of many 

organisms and many environmental factors over a long 

span of time, with much of the past history of the 

interaction virtually unknown-has resulted in a 

great gap between the description of given areas and 

the evolution of the laws and principles which are the 

ultimate goal of the scientist.  

Different individuals and groups, influenced 

by stimulating teachers and the problems in their 

particular geographical area, have assayed various paths 

to this goal and have developed languages of their own 

to express their thinking and progress. Nevertheless, 

an essential similarity of purpose exists between the 

different schools of ecological thought. 
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A community is a united body of individuals. 

It follows therefore, that a forest community is one 

dominated by trees-a body or group of individual trees 

of one or more species growing in a specific area and 

in association and mutual interaction with one another 

and with a complex of other plants and of animals. 

More commonly, however, the community 

is similar to other communities composed of the 

same or similar species and growing in the same or 

similar soil as a result of the same or similar sequence 

of events. Such a grouping of similar communities 

constitutes a vegetation or forest type. In forest 

communities, such a type is formed by jack pine, 

occurring in pure or nearly pure stands after fires on 

sand plains. No two jack pine communities are alike 

in all respects yet the vegetation complex occurring 

on these soils following fire is so characteristic that it 

can be immediately recognized and named by almost 

anyone. 

 

Results 

 
 Although any community might be 

considered unique if described in great detail, strong 

similarities exist among many communities. The 

groupings that are therefore possible are valuable for 

scientific study and particularly for the management of 

forests. 

The nature of a given forest community is 

governed by the interaction of three groups of factors: 

the site, or habitat, available for plant growth; the 

plants and animals available to colonize and occupy 

that site or habitat; and the changes in the site and the 

biota over a period of time as influenced by changing 

seasons, climates, soils, vegetation, and animals-in 

other words, the history of that habitat. 

As we have defined it, the forest or plant 

community is the product of the interaction of the 

living organisms and the site or habitat over a period of 

time. The biologist will at once recognize an analogy to 

the modern conception of the phenotype, the body of 

the individual plant or animal as we see it. The 

individual organism is the product of the interaction of 

its genetic make-up and its environment over its life.  

When we confine our attention to one 

individual, the problem becomes relatively concrete. 

We are confronted with a single set of genes and only 

those environmental conditions that have existed 

from the time that the gene combination was put 

together up to the present. At the community level, 

the same principles apply but in exponential 

proportions. Our community is affected by all environ-

mental conditions 4hat have existed since the oldest 

plant invaded the habitat. Since conditions at that time 

were undoubtedly affected by the vegetation that 

existed then, we are concerned with even the earlier 

history of the site and the communities that occupied it 

in the past. 

The community is infinitely more complex 

than the phenotype but the analogy is valid. Both are 

the product of the interaction of genetic and 

environmental factors over a period of time. 

Some ecologists have carried the analogy of 

the community and the individual phenotype or 

organism to the point of classifying communities as 

individual organisms, even to the point of giving them 

binomial Latin scientific names. In such a holistic 

philosophy, there is a danger in forgetting that the 

individual community is only analogous to the 

individual plant or animal and not equivalent to it.  

Actually, the grouping of plants and animals 

on a given site into a community is and less precise 

assemblage than the grouping of genes in a single 

body that exists in a single habitat. At the community 

level, we are dealing with an infinite and constantly 

changing number of gene combinations in a large and 

constantly changing number of organic bodies in a 

large and constantly changing number of 

microenvironments. A given community exists only at 

a single point in space and time. We should consider 

the community for what it is: a rather indefinite and 

constantly changing grouping of plants and animals on 

a given site; a broader, less intelligible and less 

definable category of classification than the individual 

phenotype. 

The forest community consists of an 

assemblage of plants and animals living in an 

environment of air, soil, and water. Each of these 

organisms is interrelated either directly or indirectly 

with virtually every organism in the community. The 

healthy and welfare of the organisms are dependent 

upon the factors of the environment surrounding 

them; and the environment surrounding them is itself 

conditioned to a considerable degree by the biotic 

community itself.  

In other words, the plants, the animals, and 

the environment- including the air, the soil, and the 

water-constitute a complex ecological system in 

which each factor and each individual is conditioned 

by, and in itself conditions, the other factors 

constituting the complex. There is perhaps nothing 

really new in this concept of an ecological system, but 

in recent years, when we envisioned it more simply 

as an ecosystem, we have made considerable progress 

in understanding the complex interrelationships that 

exist. In contrast, in former years by trying to simplify 

particular elements of the ecosystem into simple cause-

and-effect relationships, we too often drew misleading 

and inaccurate generalizations. 

The forest ecosystem, then, is the complex of 

trees, shrubs, herbs, bacteria, fungi, protozoa, 

arthropods, other invertebrates of all sizes, sorts, and 

description, vertebrates, oxygen, carbon dioxide, 

water, minerals, and dead organic matter that in its 

totality constitutes forest. Such a complex never does 

and never can reach any balance or permanence. It is 

constantly changing both in time and in space. 



 146 

The changes of the forest ecosystem in time 

take many patterns. First, there are diurnal changes. 

The balance of the forest community at midnight-when 

the plants are taking up oxygen and giving off carbon 

dioxide, when some animals are dormant and others 

are active, when temperature is lowered, and when 

moisture and humidity are relatively high-is quite 

different from the forest ecosystem at midday when the 

reverse of all these processes is going on. 

The forest ecosystem changes seasonally 

around the year. As the cycle of activity of each of the 

organisms’ changes, and as the climate changes, the 

balance of the ecosystem itself changes. The temperate 

forest is not the same biotic community in midwinter 

that it is in midsummer, or even in one week that it 

was during the previous week. 

Nor should we ignore long-term climatic 

changes. Whether climatic fluctuation is cyclic or not 

is immaterial; the fact is that it does change from one 

set of years to another. The relative warmth of the 

1940s is in sharp contrast to the relative cold of the 

early 1800s. The warm xerothermic times of 4000 to 

8000 years ago are an even greater contrast to the late 

Pleistocene of 16,000 to 18,000 years ago when the 

glaciers reached their last maximum. There is no 

such thing as a constant climate, and there cannot 

be such thing as a constant ecosystem if that does not 

exist. 

Finally, the plants and animals that constitute 

the ecosystem biota never remain the same for more 

than a given instant of time. There is a continual 

introduction of new species and the elimination of 

old-rarely when we consider the large and well-

established trees, mammals, and birds, but frequently 

when we concern ourselves with the fungi, the 

bacteria, and the protozoa that far outnumber the 

larger organisms in the forest and approach them in 

overall importance.  

Even if we could prevent new organisms 

from constantly migrating into the forest and old 

organisms from constantly being eliminated from it, 

the organisms that remain there do not stay the same. 

Evolution is continual. The loblolly pine of today is 

not quite the loblolly pine of 100 years ago and 

certainly not that of 10,000 years ago. The bark beetle 

is not the bark beetle of the previous decade. The 

blister rust of this year is not the blister rust of last 

year. Through mutation, through natural selection, and 

through new population distributions of the 

combinations of genes, the organisms constituting 

the forest ecosystem biota are continually in a state of 

flux. 

Equally important the ecosystem changes 

constantly in space. At any given instant of time the 

forest ecosystems high in the mountains will be 

different from those in the lowlands. Even on a level 

plain the ecosystem will vary from north to south and 

from east to west. The extremes are obvious but 

changes over short distances may be equally 

important. A distance of 100 m may not include any 

noticeable change in the distribution, size, and the 

vigor of the more visible components of the forest. The 

difference is there nonetheless. When one looks at the 

microorganisms in the forest floor which play such an 

important part in ecosystem processes, changes in 

even 1 meter may be real, measurable, and important 

in affecting the total ecosystem. 

In short, the specific forest ecosystem exists 

only at a given instant of time and a given instant in 

space. Regardless of appearances, the ecosystem is 

never the same on succeeding days, succeeding years, 

or succeeding centuries, up the slope 1000 m, north 10 

km, or east or west 100 km. Change characterizes the 

forest ecosystem continuously. Stability is only 

relative and is only superficial. 

If we adopt the biocentric concept of the 

ecosystem, we may draw some ecologic generalizations 

that modify substantially some longstanding and 

accepted ecological principles. Once we accept the fact 

that the ecosystem exists only at a given instant in 

time and at a given point in space, we can take a fresh 

view of ecological theory. 

First, it follows immediately that there is no 

meaning from a biocentric viewpoint to the contrasting 

concepts of native and introduced species. 

Characterizing a plant or animal as being exotic or 

endemic characterizes it only from the standpoint of our 

relationship to it. Actually, all plants and all animals 

are introduced or exotic from a biocentric standpoint 

except at the very point in space where the particular 

gene combination was first put together. Whether the 

subsequent migratory pattern of that organism took 

place independently of humans or with the help of 

humans is important to us but the forest ecosystem may 

be permanently altered in either case. 

Examples are many. It is of interest to us to 

know whether we carried the coconut to a given 

tropical island or not. To the coconut it is of little 

importance as to whether it floated by itself in an ocean 

current or was lodged in the hull of a native dugout 

canoe, which floated on the ocean current. To the 

maple thriving in a given spot, it is immaterial 

whether its seed flew there on its own wings or 

whether it was aided and abetted by the wings of an 

airplane. A wild cherry is unaffected by concern as to 

whether its seed was deposited by a sea gull who 

spotted a target below or by a human recreationist who 

brought it thither in a paper bag. The forest insect is 

just as much a member of the California ecosystem if it 

flew in as an endemic insect from Oregon or was 

brought in as an exotic insect from Aragon. In short, 

from the viewpoint of the forest, there is no distinction 

between native and introduced species. However, 

whether native or introduced, the species' persistence 

depends upon its adaptation to compete in the forest 

community.  

The ecosystem consists of all of the plants and 

animals that are there at a given point of space and at a 
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given instant of time. All were migrants there: some 

recently, some from the dim geologic past, some 

carried in by wind, some by animals, some by water, 

some by humans. Once they are there and adapted to 

the environmental conditions, they are members of the 

local ecosystem from that time on until they or their 

descendants are eliminated. The true endemic, perhaps, 

is really that plant or animal that prospers in the local 

environment, which is competitive in the local 

ecosystem and that can maintain, reproduce and 

establish itself where it lives. 

Human-caused disturbances may differ 

substantially in kind, severity, and effect from those 

resulting from climatic or other biological agents. Our 

unwitting introduction of the chestnut blight fungus, 

the Dutch elm disease, and domestic livestock to many 

forested areas have had devastating effects on 

enormous areas of forest. Human activities in setting 

fires and in reducing the spread of fires through the 

construction of roads have greatly affected the extent 

and severity of forest fires. Logging creates 

substantial changes in the forest dissimilar to those 

occurring in uncut forests. The impact of humans is 

great, frequently devastating, and must be taken into 

account. The kind, severity, and periodicity of human 

disturbances are of primary concern to the wild land 

managers.  

The forest ecosystem in which humans play 

a major role differs in its development from the forest 

ecosystem in which the activities of humans are 

minimal. It is hardly correct to argue, however, that 

one is more "natural" than the other. Second, it 

becomes clear in our philosophic approach that there 

is no such thing as a climax community in the sense 

of a permanent, stable condition. It makes no 

difference whether humans have interfered or not.  

Change is perpetual and will go on at a 

rapid or at a gradual rate depending upon the rate of 

changes in the climate, the soils, the landforms, the 

fire history, and the biotic composition of the 

ecosystem. No matter how old the trees are, no matter 

how long fire has been kept out, the populations of 

the insects, the fungi, the plants, the animals all will 

change, and the ecosystem itself will as a consequence 

change. 

Third, since the ecosystem exists only at a 

given instant in time and in a given instant of space, it 

follows that natural succession will never recreate an 

old pattern but will instead constantly create new 

patterns. The vegetation is developing successionally, 

but it is already quite apparent that it will never 

equate itself with that of undisturbed islands nearby.  

After each retreat of the glaciers in the Lake 

States in the Pleistocene the forests moved back and 

reestablished themselves, but always in a new pattern 

with some new species present, some old absent, and 

the balance in many cases quite different. With 

widespread farm abandonment in New England the 

forests have reestablished themselves and have moved 

on into a new successional pattern with different 

balances of composition and different stand structures. 

In short, forest succession will lead to the development 

of a mature and long-lived forest community but one in 

which change under the surface is still going on and 

one which will never repeat exactly the pattern of a 

previous forest developed under a previous forest 

succession. 

 

Conclusions 

 

Changes in the structure and composition 

of the forest result from the constant demand of 

each individual tree for more space and from the 

eventual death of even the most dominant 

individuals.  

The increasing size of the main story trees 

results in competition for growing space, with a 

few individuals gaining space, a few more holding 

their own, and an increasing majority losing 

space and eventually succumbing.  

The death of the dominants, due to 

lightning, wind, insects, diseases, and even to old 

age, releases from the main canopy a portion of 

the site for occupancy by a growing and 

developing understory. 

Competition between the trees of the 

same species does not affect the composition of 

the forest type and therefore has no effect on 

forest succession.  

Competition between individuals of 

different species, however, results in a natural 

succession from one forest composition to 

another.  

The rate of species replacement slows as 

succession proceeds, and ultimately a group of 

species having complementary ecological roles 

characterizes the mature late successional forest.  

Competition takes place in even- and 

uneven-aged stands and in the main canopy, or 

overstory, of the forest and in the understory. 
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