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resources such as wildlife habitat, water
quality, aesthetics, recreation, .

- Christmas trees, maple syrup, and other
special products is being recognized. A
simple timber cruise will not-give an
accurate inventory of resources other
than commercial trees. The method of
forest evaluation presented here is
designed with a broader scope than the
traditional inventory. It involves a
description of all majer components of
the forest, the physical environment of
the forest, and major interactions
among them. The purpose is to help . :
landowners look at the forest as an 4 o
ecosystem, view the forest as the ' '

.roduccr of many renewable resources,

Soil nqtrients
and water
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[image: image2.png]the main canopy. Trees are classified
as being either coniferous or broadleaf.
Conifers have needielike leaves, bear
their seeds in cones, and are usually
evergreen. They are also called
evergreens or softwoods. Broadleaf
trees, often called hardwoods (fig. 2) or
deciduous trees, have seeds that
develop in an enclosed ovary.
Although many hardwoods are
deciduous, that is, they lose all their
leaves at one time, there are also many
evergreen hardwoods.

Shrubs are woody perennials that

have one or more spreading stems and
grow not more than 7.62 meters (25
feet) in height. In addition to trees and
shrubs, the forest floor includes many
leafy, herbaceous plants that are
nonwoody and generally die back every
winter. These plants, called forbs,
include wildflowers and grasses. Other
- vegetation, such as mosses, fungi, .

lichens, and even bacteria, as well as

roots in the soil, is also a part of the
flora.

T A st B ALILACESL

Fauna includes the animal life,
which may be found in the soil, on the
forest floor, in the undergrowth, or
overhead in the forest canopy. It
includes both vertebrates (mammals,
birds, fishes, reptiles, amphibians) and
invertebrates (insects, mollusks,
worms, and protozoans, for example).

The Environment

- The environment of the forest will
determine which components can exist
in that particular forest community. It
will also influence the growth and vigor
of those organisms. Sunlight,
atmospheric conditions (climate),
waler, and soil are all prominent
environmental factors.

The sun is the primary source of
energy for the forest. The amount of
energy available to a forest depends on
the intensity of light reaching it and the
duration of exposure to this light, The
quality of light is influenced by the
geographic position of a forest.. Slope

Shrub

. Figure2. Above: A treeisa woody perennial that grows at least
25 feet tall; a shrub is a woody perennial that spreads and grows not
more than 25 feet tall. Below: Conifers, or softwoods, have
needlelike leaves; hardwoods are broadleafed.

Conifer

and aspect are the terms used 1o
describe geographic position. Slope is
the steepness or flatness of the land in
the forest. Aspect is the direction that
the land is sloping. For example, if you
were standing facing downhill on a
slope with a south aspect, your face

~ would be towards the south. The slope

and aspect (fig. 3) of a piece of forested
land determine at which angle the sun’s
rays will strike the forest. The closer
this angle is to perpendicular, the more
energy. is available to the forest. To
illustrate this principle, think of a clear
winter day and a clear summer day and
of the difference in the temperature: the
more direct angle of the summer sun
warms your skin much faster.

The atmosphere is composed of -
particles and gases such as oxygen,
nitrogen, carbon dioxide, and various

-pollutants that come into contact with

the forest. The air is mixed and passed
through the forest by wind flows. Air
temperature is not constant, It
fluctates both daily and seasonally.

‘The geographic position of a forest

influences wind strength, direction of

flow, and air tlemperature. The top of a

high ridge may be much windier than a

. protected valley. Rolling topography

can help to break up a fierce wind
driving across an open plain. Valley
bottoms and depressions in the land are
seuling spots for cold air because itis
deaser (heavier) than warm air.

Water comes to the forest in the
form of rain, snow, dew, overground
flow (streams, rivers) or underground
flows (seeps). The amount of water
varies with seasons, dry spells, and wet
spells. Water may come in large
quantities in a short period of time, or it

~ may come to the forest in small

quantities but over a longer period of .
time. The temperature of water in open
bodies affects how much oxygen is

- dissolved in it. Aquatic life, such as

fish, is sensitive to water temperature
and available oxygen. Depth of water
and sun intensity are factors in water
temperature. Deep water tends to be
cooler than shallow water; waier that is
'shaded by trees is cooler than unshaded
walter, '

o
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Flgure 3. The slope and aspcct (above) of a piece of land determine the angic at which the sun’s

rays will strike a forest (below)

&
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I Just as the sun is the primary
source of energy, soil is the primary

source of nutrients for land organisms. -

. Soil is a product of climate, the rock
from which the soil has formed, and the
plants and animals that live and die on
it. Plants and animals contribute
. organic matter to the soil. Climate
affects the rate at which organic matter
decays and at which the rock is broken

- down into its mineral components. The
relief of the land and passage of time
also play a part in the formation of soil.
Tlmaretwo broad classifications of

soils and soils :
‘denved directly from underlying rock.

, 'Ihnsponedsoﬂsamdeveloped
from weathered rock fragments that ave

been brought to their present location
by water, ice, wind, or gravity. Since

they are transported, the rock fragments

are well mixed. A transported soil,
then, contains mixed fragments of

y kinds of rocks and minerals and
Pk

A soil that has been derived
directly from underlying rock canbe -
identified by distinct horizontal layers
of different colors and textures. The
layers, also called horizons, can be

- viewed in a bank cut along a road or in

a pit dug into the soil (fig. 4). (An old
transported soil can also be layered.
The layers, however, are usually less
distinct.) There are three major -
horizons—the A, B, and C horizons.
Overlying them is usually a layer of
forest debris, or duff. The debris

consists of identifiable leaves, twigs,

feathers, fur, feces, and whatever else
may fall on the forest floor. As this
organic matter begins to decompose,
carthworms and other small animals
help 10 mix it into the A horizon of the

soil. In this uppermost layer, or topsoil,

as it is called, partly decomposed
organic matter is mixed with mineral
particles. As water percolates through
the A horizon, it carries with it organic
and inorganic compounds, which mix

with fine clay and silt particles in the
subsoil or B horizon. Most of a tree's
roots are found in the A and B.
hocizons. Immediately below the B
horizon is the C horizon—the parent
material of the soil. It consists of
slightly weathered rock and grades into
unweathered bedrock at its depths.

The nutrients and water required
for the life of the forest are available
mainly in the A and B horizons of the
soil. The parent material and organic
matter found at a particular site

_ determine the soil’s mineral and

nutrient content. The amount and
availability of these nutrients and of
water are influenced by such
characteristics of the soil as depth,
texture, and pH.

A deep soil has a larger quantity of
nutrients and water than a shallow soil
of similar structure and content. The
depth of the soil is affected by the slope
of the land. On a ridge or steep slope,
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the soil ends 16 be shallower than in a
valley bottom or over a flat plain.

Texture refers to the different-
sized particles in a soil and is classified
as ranging from sand to loam to clay.
The texture affects the amount of water
available, the aeration (the amount of
gases in the soil—roots require oxygen
to grow and absorb), and the drainage
of the soil. A sandy soil holds less
water than clay. Clay particles, being
smaller than sand particles, have a
stronger adhesion (attraction) to water
and “hold™ it more tighdy than do sand
particles. Thus a clay soil tends to hold

- water and be poorly drained. A clay-

type soil also has fewer air spaces than
a sandier soil. If such a soil is saturated
with water, little oxygen will be
available 10 roots. Without oxygen the
roots are not able to absorb water or
nutrients properly.

The pH, a measure of how acidic a
soil is, varies between different
locations in the soil and can vary

- seasonally. The acidity of a soil affects

the availability of certain nutrients to
vegetation. For example, in a strongly
acidic soil, iron and manganese are
more available to vegetation than in a
slightly alkaline soil, and nitrogen and
phosphorus dre less:available.

Component
Requirements

All plants and animals have basic ‘
requirements that must be satisfied for
them to live. These requirements vary
depending upon the individual. All the
organisms found in a forest exist there
because their requirements for life are
met in that forest environment. If you
examine the forest space that an
organism occupies and observe its
behavior, you can learn something
about the requirements of that
particular organism,
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- Figure 4. Left: a soil derived direct]

Right: a transported soil, showing well-mixed rock fragments.

y from underlying rock, showing distinct horizons, or layers..
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Figure 5. Plants dtSpCtSC and rcproduce themselves in a vancty of ways.

Tobecomewtabhshedaspanofa :
forest,aplantmustbelranspomdttm'_
in some form—usually asa seed,a
spore, or as a vegetative segment (fig.

5). Cherry or berry-type fruits are

likely to be eaten by animals and

carried to a new location where the

seed is deposited in the animal’s scat
(feces). Sticky or burlike seeds often

ride in an animal’s fur or on a person’s
socks to a new location where they fall | |
or are picked off. Wind transports a : T | TR S
great many light, winged seeds and - .

spores of mosses, fungi, and fems. ‘ , ®’e: Water
Water and gravity are other : . ' . | . :
transporting agents. - : v
mf;:ﬁ;: rzponsib(lf:m ' . Fi igure 6. Aplant sreqmrements for growth are energy,
individuals of that species. For . miitrients, gases, and water. | -
example, a cutting from a willow : ‘
branch can sprout roots and develop light energy

mﬁ a tree if it is stuck into a sandy wet 6CO; + 6 HO pro— CeHy205 + 6 O, fines represent
soil . chemical energy

Planisfound in a forestcanalsobe | O=C=0 ot OH\ /H
there as a result of a “parent plant” that o=c=0 MMt H/\

o]
o
was already established in the forest. H
4 o=c=0, "o photosyrthesis _ “Hy, / \ / 0=
————

o
o
0

Temperature . ( -

Roots and stumps of many plants * oM
sprout. Because of the advantage of an 0=C=0 H/ \H H/}
established, mature root system, such o=c=0 Mo H
sprouts have the potential to grow o=c=0 Mot oh o
faster than a seed-started individual. Carbon

For a plant to-getstarted»-md--grou.r " dioxide + Water -—-—————0 Glucose + Oxygen
inanew environment, all of its basic.

life requirements must be met. These Flgure 7. In photosynthcsm, water and carbon dxoxldc are
uirements include energy, nutrients, comblned to form glucose.
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gases and water (fig. 6).

Energy is required by all life.
Green plants contain chlorophyll and
are able to capture all their required
energy from the sun. This light energy
is converted to chemical energy :
through the process of photosynthesis.
Photosynthesis, in Greek, means “put
together with light”. During
photosynthesis, water and carbon
dioxide are combined to form glucose,
a simple sugar. Chemical energy is
stored in the bonds that hold the
molecules of glucose together. The

glucose is then available to be

transported to all parts of the plant (fig.

. 7). -

- Energy requirements of plants vary
depending upon the needs and size of
the plant. A tree, for example, requires
much more total energy to build and
maintain itself than does a grass plant.
Therefore, the tree has more green area

Leaves of different plant species
vary in how efficient they are at
capturing the sun’s energy. A termto’
indicate this relative efficiency is
tolerance. Some plant species are able

to use the energy found in subdued

sunlight. They are able to survive in
the shade and, in fact, may not grow
well or at all in direct sunlight. “These
plants are called tolerant, that is, they -
are tolerant to shade. Tolerant trees,
such as beech and basswood, are most
often found growing in the forest
understory. Intolerant plant species are
not able to use indirect light and instead
require full sunlight. Intolerant tree
species, such as oaks, black willow,
and aspen, are often called pioneer
species because they are the first trees
10 grow in abandoned fields or in areas
that have been recently cleared. Why
do you suppose pines, with needle

leaves, are typically intolerant, whereas

many tolerant trees have horizontally
arranged broad leaves?

Nutrients—that is, organic
compounds and minerals—are the
building blocks of all living organisms.
All throughout a plant’s life, nutrients
are required for growth and '

Table 1. Relative Tolerance of Some Common Illinois Trees on
upland and bottomland sites. (Source: Illinois Technical Forestry

Association, In¢. 1972)

atmospheric gases. Carbon dioxide is
essential for photosynthesis, and
oxygen is consumed by plants because
all their live cells respire just like
animal cells. Some gases, such as
sulfur dioxide, may cause damage to

are able to survive in drier areas. They
tend 10 have deeper root systems.

All living cells require
temperatures within a certain range to
survive. Extremely hot or cold
temperatures can actually ca?sc |
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UPLAND SITES BOTTOMLAND SITES I
Intolerant Intolerant
Yellow-poplar Eastern Cottonwood
Black Cherry Swamp Cottonwood
Scarlet Oak Black Willow
Black Walnut Bald Cypress
Sycamore
Pin Oak
River Birch
5 Sweetgum
Intermediate ﬁgﬁ"’%‘:k““
: ow
Red Cedar Tupelo Gum
Black Oak
Blackjack Oak Intermediate
Southern Red Oak , .
Northemn Red Oak Cherrybark Oak
Post Oak Shumard Oak .
White Ash Red Maple
Bur Oak. g';f Oak ok
* Basswood cercup
_ Swamp Chestnut Oak
Swamp White Oak -
- Tolerant _ ‘
Tolerant
Green Ash
Black Gum Hickories
- Hackberry Box Elder
Sugar Maple Elm
Beech Sugarberry
maintenance. Some of the most - plants.
important elements required by plants Water is another essential for life.
besides oxygen, carbon, and nitrogen Water requirements vary among plant
are potassium, phosphorus, and species. ‘Trees such as willows, alders,
calcium. All plants, however, do not and cottonwoods grow mainly where .
gzemes;':em“'e‘:‘:q ’:3;"3:‘3 much water is available. They are most
example, beech typically found along seeps, creeks, or
calcium, potassium, and phosphorus < be]t;s. These lreges usually have
than most pines do. spreading, shallow root systems. Other
Plants also require the proper trees do not require as much water and
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Figure 8. Wildlife requirements for life are food, water, cover,

and space.

damage to cells. Temperature affects
- the rate of the life processes of
“metabolism, photosynthesis,
respiration, growth, and reproduction.
At colder temperatures all life
processes slow down; photosynthesis

respiration occur at slower rates.
¢ temperature of the soil is as
as is the air temperature to

plants. Roots are not able to absorb
water and nutrients so quickly when the
soil is cold as when the soil is warmer.

Growth and reproduction are
sensitive to air temperature. The
sudden surge of spring greenery and
flowers attest to this. If a plant were to
grow during the bitter cold of winter,
the succulent new growth would frecze
and dic and thus waste the plant’s
energy. Seeds are especially sensitive
to temperature. The seeds of some
species must be stratified; that is, they
must be exposed to a cold temperature
for a period of time and then to a
warmer temperature before they will
germinate. The temperatures activate
sensitive growth hormones.

Animals also require energy,
nutrients, gases, water, and-a certain
temperature range; but unlike plants,
most animals are highly mobile. The

forest in which you find them does not
need to satisfy all their requirements; .
however, those requirements that are
satisfied in the forest may be essential
for the survival of that particular
animal. Wildlife biologists classify the
requirements of the animals they study
into the categories of food, water,

‘cover, and space (fig. 8). |

The number and variety of animals
that a forest can support are determiried
by the size and diversity of the forest.
A diverse forest is composed of many
different types of vegetation, which is
usually distributed in different patterns
throughout the forest. Vegetation may
be spaced evenly (which usually
indicates human planting), in clumps,
or interspersed with openings. A forest
that has different kinds of vegetation -
interspersed with openings represents
the most diverse type of forest. The
more diverse a forest is, the more .
different types of fauna will be found in
it.

Food provides the necessary
energy and nutrients for an animal to
live, grow, and reproduce. The forest
provides food in the form of either
vegelation or other animals found in the
forest. Some animals have very

limited diets, like the white pine
weevil, an insect that bores only into
the new shoot at the tip of the main
stem of a white pine. Other animals
have a more varied diet, such as the
sharp-shinned hawk, which eats vireos
and other small birds and mammals.

Vital water may be consumed
either directly or indirectly. Direct
sources of water that might be found in -
a forest include streams, ponds, other
open bodies of water, and raindrops or
dew that clings to vegetation,

Succulent vegetation or the water found

in bodies of prey provides all the water
required by some animals,

Shrubs, a dense herbaceous layer,

- and tree canopies provide protective

cover for animals from the weather and

- from predators. Small animals such as

chipmunks and mice prefer to carry out
their activities under the cover of
shrubs. Because deer are much larger,
they cannot always feed and water :

-under cover. Therefore, they usually

stick close to cover and rely on their
quick legs to jump to safety. A doe
with newbom fawns uses the cover of
grass and femns to hide them from -
danger. Just as vegetation provides

. protective cover from predators, it also

provides a place for bobcats and foxes - -
to hide and wait to ambush their prey.
Burrows, blowdowns, and hollow trees .
feund in the forest also become
important hiding places for many
animals. )

The forest is a living space and
breeding place for many animals.
Hollowed logs provide homes for -
animals such as skunks and raceons.
Animals such as ground squirrels and
chipmunks hibernate over winter in a
nest of grass under the forest floor.

" Many animals reproduce in the forest.

Birds nest among branches, on the
forest floor, or, as in the case of
woodpeckers and wood ducks, in holes
in dead trees called snags. Weasels
bear their young in burrows in the
forest. Animals require a certain
amount of space in which to forage for
food and to carry out their other
activities. Because forest resources are
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limited, many animals make territorial
claims to a habitat, which they defend
from other animals requiring the same

resources as they do.

- Component
Interrelationships

The mere listing of the components

+ . of the forest does not suggest the

essence of the forest community. It is
like listing the ingredients to make a
loaf of raisin bread without discussing
how to put them together. Anyone can
put raisins, flour, yeast, salt, oil, sugar,
and spices into a bow, but to make a
loaf of delicious raisin bread is an art.
Likewise, a forest is not a collection of
plants and ammals tossed together. in a
location. The componeats of a forest
are related to each other with highly
complex and often elusive links. How
they are related is determined mainly
by their individual requirements, but
may, in turn, bemodnﬁedbyﬂne
environment.

The idea of interrelatedness
implies an exchange of materials or
energy, as seen in the food chain (fig.
9). Plants are the producers. The
energy, nutrients, and organic matter of
which they are made are passed on to
the animals that eat them. Every part
of a plant is a food source for some
animal. Seeds, buds, and bark are eaten
by mice, squirrels, and insects. Leaves
may be eaten by caterpillars, deer, or
rabbits. These animals then provide
encrgy and nutrients for their predators,
which, in tumn, fall prey to other
predators. Though plants are the
primary link in the chain, some
camivorous plants attract and trap
insects in cuplike structures containing
a pool of digestive juices.

Even as plants and animals die,
they are linked to other organisms in
the forest. Scavengers obtain their
energy from the wastes and remains of
plants and animals. Flies and other
insects lay eggs in dead animals,
Opossums supplement their diets with
dead animals. Some forms of plants,
such as pine drops, and invertebrates
such as slugs feed on dead plants.

As these scavengers break down
plant and animal remains into smaller
pieces, a host of decomposers continue
the chemical and mechanical
breakdown. Mushrooms, other fungi,
and bacteria all decompose such matter
into its basic chemical elements—
carbon, hydrogen, nitrogen, iron, and
calcium—and other reusable forms.
Worms and insects mix these minerals
and nutrients into the soil and thus
make them available to be absorbed by
plant roots. Thus the cycle is
completed.

In this whole process of exchange
along the food chain, most of the
organic matter, nutrients, and minerals
remain in the forest ecosystem. On the

. other hand, most of the chemical

encxgyandwataambemgmed and
along eachi link, a portion of energy is
lost as heat. Therefore, the number of
animals at each successive level
Jécreases. . :

In the forest, relations between

plants and animals and among animals
themselves are not limited solely-to

consumption. As mentioned before,

- forest vegetation provides cover and
- habitat for animals. Deer also use the

trunks of trees to scrape the velvet from

'"ﬁ; p 2

Figure 9. The transfer of energy
through a food web.

their antlers. Trees are claw-
sharpening posts for bobcats, and
construction material for beavers,
When a woodpecker excavates a
nesting hole in a snag, it is creating a
future nesting site for other birds such
as nuthatches and chickadees.

Animals provide benefit for
vegetation by controlling the
population sizes of insects and animals
that feed on the vegetation. Chickadees
seen hanging upside down on branches
are busy eating insects off leaves and
branches of the tree. The fact that
animals destroy vegetation is a benefit
to the remaining plants of the forest.
When a beaver kills a whole tree by
girdling it, he is making available
additional sunlight, nutrients, water,

- and growing space, which the surviving

plants can usc for growth and ,
reproduction. Animals also beneﬁt
vegetation by dispersing s¢eds to new

- locations. The red cedar berries eaten

by a bird will pass through its digestive.
system and be deposited in a location
away from the parent plant. Although
squirrels dig up most of the acorns they
bury, those overlooked have a fair
chance of germinating.

Animal-plant relationships become
harmful when population levels cause a
strain on a resource or when a foreign

" element does not fit into the existing'

ecosystem. If the population of an
animal species increases to the point
where the-animals are consuming more
of a certain resource at a rate faster than
it is being replaced, a negative drain on
the forest results, The effects can be
devastating. For example, in more than

_ one location where predators have been

reduced, deer herds have increased to
the point where the deer have destroyed
their favored foods and have been
forced to eat and destroy less palatable
vegetation. ' As a result, massive die-
offs have occurred through starvation
and disease. Insects normally do not
kill the trees they feed on except an
occasional scattered tree. Abnormally
high numbers of insects, however, can
kill whole stands.

Relations among plants in the.
forest can be either harmful or '

o
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Figure 10. Diagramof
mycorrhizal fungi, which absorb
sugars from the host plant but
also allow the tree to absorb
more minerals and water because
of greater root surface area.

beneficial to one or more of the
individuals involved. A mutually
mycorrhizal fungi and root systems.
Roots inoculated (fig. 10) with
mycorrhizae are able to absorb more
minerals and water because of :
of the fungus itself. The mycorrhizae

~ beaefit by absorbing sugars that the tree
makes. Other types of fungi may be
harmful to live trees by causing heartrot
and other rots. These rotted, hollow
trees are then susceptible to wind
breakage. :

Some tree species form root grafts
among different individuals. Though
such grafts may aid in absorption of
water and nutrients and allow the _
exchange of genetic material, they may
also be pathways for fungal infections.
Grapes and other vine plants seeking
sunlight grow into the crowns of taller
trees. The vines may become heavy
enough to kill the supporting tree.

Plants indirectly influence thd
wth and survival of their neighbors

by modifying the immediate
environment. As trees grow taller, they
create a shelter from temperature
extremes, wind, heavy rain, and direct
sunlight for the plants growing under
them. Their leaf litter may provide
nutrients not available in the soil but
required by other species. Some trees
such as alder even have bacterial
nodules on their roots that add usable
nitrogen to the soil. Asa result, plants
that otherwise could not grow in the
understory can grow there. However,
this relationship is not always
beneficial. Roots of certain plants
secrete chemical substances called.
allelopaths into the soil; these are toxic
to other plants trying to become.
established nearby. The establishment
of seedlings is affected in another
manner. Damping-off fungi, which
exist under certain conditions in leaf -

" litter, attack and kill the newly

gemminated seedlings of some species.

Within a certain area, only a fixed
amount of water, light, and nutrients is
available for a plant to draw upon to
satisfy its requirements. As plants
grow closer together, a competition
arises in which two or more plants must
draw on the same supply. One
organism is detrimental to its
competitor by making similar demands

on the same environmental resources
(fig. 11). The larger and rapidly
growing plants are often better able to
satisfy their demands and thus cause
slower growth and even death to their
neighbors. Growing space becomes
limited. As trees begin to crowd their
neighbors, the growth rate of all trees
drops dramatically and dense “dog-
hair” thickets of thin, closely spaced
trees develop. Trees in such thickets
may appear to be young because of
their small size, but actually they may
be quite old.

Plants modify the environment in
other ways. Trees along streams and
rivers shade the water. When trees are
removed, the water may become

warmer, and fish species may change -
" from cold-water species to those more

~ tolerant of warm water. Trees are also
“important in helping to control soil

erosion. A vegetative cover reduces
the impact of rain drops, which actually
displace soil where they hit bare

ground. Vegetation also prevents the
" wind from blowing away dry top soil.

The roots of plants help hold the soil in
place and prevent erosion. |

. Plants affect the formation of soil.
Leaf litter and plant wastes add organic
matter and return minerals to the soil.

Figure 11. Left: competition arises when two or more plants must
draw on the same supply of water, light, and nutrients. Right:

- plants that do not have to compete grow taller and larger than those
that must compete. |
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Roots add minerals to the developing
soil by chemically and mechanically
breaking down rocks. Roots also
extract nutrients from the soil and thus
change the soil fertility. In fact, most
of the nutrients in jungle forests are
thought to be tied up in the lush
vegetation. Jungle soils are actually
low in those minerals required by
plants, because the minerals are tied up
in the abundant vegetation,

Environmental
Relatlonshlp with

Plants and Animals

The environment has a direct
relationship with the forest community.
It controls the establishment, growth,
and survival of plants and animals in
the forest by satisfying the

requirements of some organisms and
not of others. Because of the varied
environments across the continent,
there are different types of regional
forests—boreal, western, northeastern

. mixed, central deciduous, and

southeastern mixed forests (see Map 1).
On a smaller scale, the light,
temperature, water, soil type, and depth
of soil vary from ridge top to slope to
valley bottom to slope 1o the next ridge
top. Ridges tend to be drier and the soil
tends to be shallower than in the valley
bottom, where water often flows and
soil is deposited. Slopes range
somewhere in between, but south-
facing slopes tend to be drier and hotter
than north-facing slopes because of the
direct angie of the sun, As a result,
dnffexmttypesofueesarehkelytobe
found on each of these locations. For
example, in a northeastern mixed

. forest, oaks and hickories are likely to

Map 1. Types of forests growing in different regions.

be found on dry, warm ridges and
slopes; hemlocks and birches will grow

in the colder, moister valley bottoms

(fig. 12).

Differences are present on an even
smaller scale. The eavironment within
astandoftrecsw,masense a
microenvironment. Trees in the uppcr
canopy influence how much water and
light fall on the vegetation below them., -
The climate within the stand is different

form that outside it. Thefomtﬂoons '

not uniform. It may have a pit-mound
relief created by fallen trees. When a
tree falls, the roots pull up the soil
surrounding them; a mound of soil is
made with a pit behind. Investigation
of the soil will most likely show
differences in structure, texture, acidity,
and water and mineral content. Thus
each individual potential growing space
is unique and not suitable for every
type of plant.

PAEH Southeastern mixed Other-vegetation types

i35 Central deciduous
s Northeastern mixed

;o
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All life processes of forest plants
are regulated to some extent by the
. environment. The uptake of water,
minerals, and nutrients; metabolism;
photosyndwsis; respiration; growth;
'nd reproductive systems are all
affected by atmospheric gases, light, air
temperature, humidity, and by
nutrieats, gases, and moisture in the
soil (fig. 13). The ranges or amounts of
those essentials and their combination
in the environment affect the rate at
which the above systems proceed, For
example, growth and photosynthesis
slow down when the temperature gets
cold. On the other hand, certain life
- processes are triggered by temperature
extremes. The sap that makes delicious

maple syrup requires subfreczing - .
temperatures at night and above 4.4 F' .o

: igure 12. Schematic of local factors
degrees C (40 degrees F) temperatures .
during the day to flow. . ° available to plants.

Photoperiod, the length of
exposure (o light per day, plays an
important role in the growth, .
dormancy, and reproduction of a plant.
As the days get shorter, hormones in
plants respond to the briefer exposure
to light and cause the plant to cease

ing and become dormant. During
is time, deciduous trees lose all their
leaves, and the sap flows to the roots
for overwinter storage. As longer days
signal the beginning of spring, buds
swell and open to flowers and leaves.

It is important for their survival
that plants do respond to the
environment. As each new season

~approaches, a plant must be prepared to
adjust to changes. It mustbecome
dormant to survive the winter, and it
must take advantage of the favorable -
spring and summer climates to
reproduce and grow as it competes with
its neighbors for survival.

Questions for thought:

How arc animals attuned to the
environment? Do you think that their
relationship with the environment is as
direct as the relationship between
plants and the environment?

Figure 13. Interacting environmental factors that influence the life processes of

. ' - forest plants.

that influence soil depth and sunlight
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lack of sun, water, and nutrients.

Forest Dynamics

A forest is dynamic, constantly
changing. What you see when you
walk into a forest is a balance of the
components and their requirements, the
environment, and interrelations. It
exists only at that instant of time. The
changes may not be noticeable. The
process of decay and growth proceeds
so slowly that you usually cannot tell
the differences from day to day. New
l&vesaregromngasomersfallorare
eaten. Minerals and water are
continually recycling through the
forest. New seedlings are sprouting;
old veterans are dying.

Some changes can be quite
noticeable and even catastrophic. An
ice storm might hit and cause many
broken branches or topped trees. A
landslide; a fire, or logging can change
a lush forest into a cleared open area
overnight. When such an opening .
occurs, a process called succession

- begins its cycle.

Many resources are available in a
clearing: sunlight, air, water and-soil
nutrients—if the soil was not eroded
badly—or not being used. The seeds of
many plants fall into the cleared area.
If bare mineral soil is exposed, those. -
seedlings susceptible to damping-off

fungi can survive. Tree, shrub, and

herbaceous scedlings that start growing
must be able to grow in intense
sunlight; otherwise, they will die.
These plants, known as pioneers,

Shyo 1. Pioneergrasses, forbs, and
shrubs.

Stago 2. Shrub stage with Invasion
of intolerant seedlings. ‘

survive. An understory fonné. madeup

of sugarmaple, beech, dogwood, and -
other shade tolerant trees. The older,
taller trees begin 1o die off. Trees in
the understory whose small size might
be masking their true age are able o
take advantage of the newly released

_space, nutrients, and increased sunlight.

These beeches and maples now become
the dominant trees of the stand. If the
area is again disturbed—if a fire bumns
through, a windstorm blows down a
stand of tall, shallow-rooted trees, or
the weather changes—the succession

“cycle will occur again. If, however, the

final vegetation is able to replace itself
and the forest composition stays
relatively constant, a climax forest is
said to have been achieved (fig. 14).

Figure 14. Typical succession in a

-northeastern forest. . (Continued on next

include such species as goldenrod,
black willow, redcedar, oaks, cherries,
and ceriain pines. As the trees grow
taller, they begin to change the
environment below them. The shrubs
and herbaceous plants begin to die from

“Open spots” appear. Many different
seeds continue falling into the area. A
layer of organic matter accumulates on
the forest floor and damping-off fungi
are present. In lilinois, only certain
species such as maple and dogwood are
able to thrive in less-intense light and
moister conditions. The forest
continues growing. Less sunlight
reaches the forest floor and only the

seeds of tolerant trees are able to

Things to do:

1. Take a trip into your forested
area. Observe the forest environment.
Sit in one place for awhile and observe.
closely around you. Walk around the

-area and list components of the forest.

Tryloobsemulcuungsthatyouhave

. read about.

2. Goto an open field. Observe it
closely as you walk around and then sit
down for awhile. How is the open area

different t"rom the forest observed in
#17

- the forest. If you were that tree, would

3. Pick a tree species and read
about it. Jot down its requirements for
life. Go to a forested area and look at

you be able to survive in this forest?
Explain why or why not. Selecta
forest animal and do the same thing.

4. Go to an open or abandoned
field that is not being plowed, mowed,
or grazed. Do you see signs of
succession taking placc? What are
they? If succession is not taking place,
why?

o
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l’;:::m an'f‘am:{ We callnm‘als' orthe - o are made of wood-derived products including floral greenery,
forest resources matenials - synthetics. maple syrup, and sced conces. ‘The
. o The need for shelter hias been IOne erived Lrom forest resources
Since the beginning of human served for centuriés by 1. Pole can in factindirectly support an entire
history, forest-dwelling people have - frames thatched with bark. b UL community. For example, a local
found arich source of 1004, ClOthing,  grace.or hides wers the hoes ot il may peovide employmeat for )
.North Amcnca,nauve Americans and cabins fumr C clp l.with en < town Because lhese famthc§ need
pioneers depended upon the wild furniture. Even today 'm“- °an°dy " are  oTVICES such as stores, hosx_mals, and
*. animals and the nuts, berries, fruits, made of or thc; at least contain gas stations, their money amed from
buds and roots from the forest to some wood or wood product. *+ timber goes towards supporting the
supplement their food supply. Maple  prqu1a50n. wood finishes, stains, dnd ‘commercial establishments in town.
syrup, which the pioneers leamed o other builéin - : c;are madé This is known as lh‘c multiplies effect
make from the Indians, provided a from wood pondace. of money. Recreation is another
_ valuable sugar source. Roots, bark, and P ) important forest usc. A growing
hesbs were also important for their Fire used for heating and cooking ~ umber of people enjoy hiking, skiing,
medicinal properties. Today many has greatly expanded the adaptability of 3MPing, hunting, and fishing in our
people still gather berries, mushrooms,  humans by allowing them 1o live in forests. Recreation also provides
and other special products from the many climates and to eaf various foods. income for those who operate private
forests. The wildlife and fish Wood was the main source of fuel for, ~ SamPpsites and recreation facilities.
populations of forested lands are now fire until the 1900s when other sources Forests supply a clean source of
managed by our government to assure  of heat and power were developed. water for many communities. A forest
sport and meat from fishing and Because of increasing costs of coal, cover absorbs and slowly rele
hunting. - gas, heating oil, and electricity, some  y1er from rain and snow. The forest

" Furs and hides from forest animatls
in the past were an important source of
clothing for Indians and settlers alike.
Today trappers supply the fur industry
with the hides of forest animals. Also,
rayon, a product of wood pulp, is used
to make fabrics for the clothing
industry.

people in the U.S. are beginning to
convert their homes to wood heat.
Wood fuel is again renewing its
importance among the many uses of
wood.

Today, forest resources provide
direct income for many people. The
growing, culling, preparing,

floor helps to filter the water. Forests
also prevent erosion and the resultant
sedimentation of streams, rivers, and
lakes.

Source: Woodland Management,
Home Study Course, Cornell University,
New York State Cooperative Extension
Service

totngen?
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