Module 1 – Morphology, Physiology and Structure
1. Introduction
a. Watch “How Forests Make Our Lives Better” (3:16) https://
vimeo.com/244874369?utm_source=December+201 7+new
+eNews&utm_campaign=December+17+eNews&utm
_medium=email
2. Morphology
a. Read “Parts of a Tree”
b. Look at “Leaf Types”
c. Read webpage on tree rings https://scied.ucar.edu/treerings
3. Physiology
a. Watch video on tree morphology and physiology (10:55)
https://www.youtube.com/watch?v=eq3VuBomnMk
b. Watch video on photosynthesis and respiration (1:48)
https://www.youtube.com/watch?v=Z31vDMq_esY
c. Look at “Transpiration”
d. Watch video on transpiration (2:08)
https://www.youtube.com/watch?v=mc9gUm1mMzc
e. Complete Worksheet
4. Forest Structure
a. Read “Stand Description”
b. Watch “Crown Ratio and Canopy Position” video (1:12)
https://youtu.be/znqplyOegUc
c. Read “Forest Ecology”
d. Watch “Understanding Forest Ecology” (6:14)
https://www.youtube.com/watch?v=H8vkZRoxdrU

Parts of a Tree
Roots
•

A tree's root system pulls nutrients and water from the soil and carries it to the
trunk for distribution through the tree. A tree that grows tall and thick like a
redwood needs a root system that grows thick and deep to anchor it. Trees that
grow in desert climates tend to have long, tendril-like roots that stay near the
surface of the soil to catch rain more easily. Roots tend to grow to the size and
depth needed to adapt to water levels in the soil. When a seedling forms, a taproot
grows straight down and sub-roots grow off it. As the tree develops, a number of
central taproots grow and the root system becomes a fibrous root system with
many branches supporting and feeding the tree.

Trunk
•

Once the water and minerals pass through the roots and reach the trunk, they're
carried up through the outer layers of the tree just below the bark. The trunk
doesn't just transport water and minerals up from the ground, it also carries
sugars from the leaves down to the roots to support and feed the root system. The
trunk is the central support system for everything that happens in the tree. It's
also the part of the tree that's harvested for lumber and to make paper.

The four layers
•

Within the trunk there are four layers. Starting from the center there's heartwood,
xylem (sapwood), cambium and phloem (inner bark). The heartwood is a hard
core of old xylem layers that have died and become compressed by the newer
outer layers. The xylem is also called sapwood and carries water and minerals up
the trunk. The cambium is a thin layer where new cells develop to either become
xylem, phloem or more cambium. A cambium layer is turned into xylem once per
year and this creates an annual ring around the trunk. Just outside the cambium,
the phloem (inner bark) transports sugars from the leaves down to the roots and
as it dies, it forms the bark.

Crown
•

Above the trunk is the crown. The crown is all the branches and leaves on the tree.
The crown is the powerhouse of the tree. The leaves take in sunlight which reacts
with the green chlorophyll to transform light into sugars. The process is called
photosynthesis and the byproduct is oxygen released into the air. Photosynthesis
occurs whether the leaves are broad and flat like a simple leaf or thin and pointed
like needles. Leaves vary widely, but they all perform photosynthesis to feed the
tree. Not only does the crown produce the sugars the tree needs to survive, it also
filters dust from the air and protects the soil below from excessive erosion from
rainfall.
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Guard cells control the size of
the stomata opening regulating
CO2 gas and water exchange.
Transpiration is the loss of water
through the stomatal opening.

Water molecules move up the
xylem through cohesion and
adhesion.

Water and dissolved minerals
are drawn into the root
through the root hairs. The
water moves to the xylem
through symplast and
apoplast.
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WORKSHEET - TREE PHYSIOLOGY
NAME: ________________________________
1. The study of tree classification is called ___________________.
2. A __________________ tree has no leaves at least some time during the
year, whereas ________________________ trees are never entirely without
green foliage.
3. A tree that usually has cones and needle-shaped leaves is a ______________,
whereas a ______________ tree has large, flat leaves and true flowers.
4. Conifers produce wood known commercially as ________________, and broad
leaved trees produce wood known commercially as ____________________.
5. Broad leaved trees whose seedlings have one leaf are __________________;
those with two leaves are called ______________________. The leaves
contained inside a seed are ____________________.
6. A __________ is generally large with a well defined main stem; a _________
is generally smaller and has no well defined stem.
7. A “baby” tree is called a _________________. It becomes a ____________
when the dbh is 2 to 4 inches.
8. The tree has _____________, which carries water and nutrients up from the
roots. The ______________ transports food downward. The ____________
layer is the area of actively dividing cells where phloem and xylem are made.
Old dead phloem is called _______________, and it helps protect the tree
since it is on the outside of the stem.
9. As the seasons change during a one year period, the tree grows faster in early
summer and slower in late summer, which creates a pattern in the tree’s cross
section called an _______________________. The amount the tree gets
wider each year at a certain point is called the _______________________.

10. A very small structural compartment of all tree tissue is a ___________.
Inside each of these is __________________, a chemical that helps turn the
energy of the sun and water into food for the plant. Some of the water
brought up to the leaves escapes through pores in the leaves. This process is
called ______________________.
11. Once the tissue reaches its full size and development, it is called
____________________________. Once the wood ceases to contain living
cells it is called _________________________. Cells are generally long and
narrow, and their pattern along their axis is called the ____________.
12. If a person were to cut into a tree trunk deeper than the cambium layer, they
would be ___________________ the tree. The tree would then die, leaving a
_________________.
13. The ______________ of a tree is where most of the branches and leaves are.

VOCABULARY LIST FOR WORKSHEET – TREE PHYSIOLOGY

adult wood
annual growth layer
bark
broad leaved
cambium
cell
chlorophyll
conifer
cotyledon
crown
deciduous
dendrology
di-cotyledons
evergreen
girdling
grain

growth rate
hardwood
heartwood
mono-cotyledons
phloem
sapling
seedling
shrub
snag
softwood
transpiration
tree
xylem

STAND DESCRIPTION
Concepts and Definitions
Through the course of every profession a particular language, terminology, or
jargon is developed. The concepts and definitions listed below are part of those
which make up the jargon of forestry.
I. TERMINOLOGY OF FORESTS AND STANDS
An important concept often misunderstood in forestry is the difference and utility
of the terms forest and stand. Remember that the stand is the unit which is of
interest in silviculture. The forester practices silviculture on stands, not on forests.
The following terms and definitions will serve to clarify the concept of stands as
used by silviculturists.
1. Forest – A plant association predominantly of trees or other woody vegetation,
a collection of stands.
2. Stand – An aggregation of trees or other growth occupying a specific area and
sufficiently uniform in species composition, size, age, arrangement, and condition
as to be distinguished from the forest or other growth on adjoining areas.
3. Stand Species Composition – The composition of stands is conceived of as being
either pure or mixed. These are defined as:
(a) Pure Stand – A stand in which at least 80% of the trees in the main
canopy are of single species.
(b) Mixed Stand – A stand in which less than 80% of the trees in the canopy
are of a single species.
4. Stand Density – The density of stocking expressed in number of trees, basal
area, volume, or other criteria, on a per-acre basis. In addition, stocking is further
modified and defined as:
(a) Fully stocked stands – Stands in which all the growing space is effectively
occupied but which still have ample room for development of the crop
trees.
(b) Overstocked stands – Stands in which the growing space is so
completely utilized that growth has slowed down and many trees, including
dominants, are being suppressed.
(c) Understocked stands – Stands in which the growing space is not
effectively occupied by crop trees.

5. Stand Form – Stands are usefully described and considered from the standpoint
of the age classes of which they are composed. Generally, two stand forms are
recognized. These are:
(a) Even-aged stands – Stands in which there exists relatively small age
differences between individual trees.
(b) Uneven-aged stands – Stands in which there exists relatively large age
differences between individual trees. At least 3 age classes are present. A
similar term is all-aged stand.
6. Stand Origin – Stands may be classified by origin; whether from seed or sprouts
and suckers, or a combination of the two. Also descriptive of origin are natural or
planted, and virgin or second growth.
II. TERMINOLOGY FOR INDIVIDUAL TREES
The previous concepts and terms apply in a general sense to stands and are useful
in the description thereof. However, to adequately describe stands, it is necessary
to employ terms which are descriptive of some characteristic of the individual
trees within the stand. Some of the more common ones are given in the
following:
1. Tree Size Classification – The timber species are conveniently designated by
certain size classes through their life development. They are:
(a) Seedling – from germination to 2 inches d.b.h.
(b) Sapling – from 2 to 4 inches d.b.h.
(c) Pole - from 4 to 12 inches d.b.h.
(d) Standard – from 12 to 24 inches d.b.h.
(e) Veteran – over 24 inches d.b.h.
2. Crown Classification - Trees in even-aged stands are classed on the basis of
crown position in the canopy by a simple method which has long been standard
procedure. These four classes are:
(a) Dominant – Trees with crowns extending above the general level of the
crown cover and receiving full light from above and partly from the side;
larger than the average trees in the stand, and with crowns well developed
but possibly somewhat crowded on the sides.

(b) Codominant – Trees with crowns forming the general level of the crown
cover and receiving full light from above but comparatively little from the
sides; usually with medium sized crowns more or less crowded on the sides.
(c) Intermediate – Trees shorter than those in the two preceding classes,
but with crowns either below or extending into the crown cover framed by
the codominant and dominant trees, receiving a little direct light from
above, but none from the sides, usually with small crowns considerably
crowded on the sides.
(d) Suppressed – Trees with crowns entirely below the general level of the
crown cover receiving no direct light either from above or from the sides.

3. Tolerance – This is an important concept in silviculture which is generally
defined as the ability or capacity of a tree to develop and grow in the shade of
and in competition with other trees. Species are generally ranked by the broad
classification of being either tolerant or intolerant.
4. Site Class or Site Quality – This is an additional concept of classification used
freely by silviculturists when considering stands. It is defined as a designation of
the relative production capacity or quality of a site (location or place). The
volume or the average height of dominant and codominant trees at a given age is
usually used as standard for classification.

5. Crown Percent – This is a descriptive tree term and is simply the percentage of
crown length compared to total height.

