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Strictly speaking, the stomates (aka, stomata
or stoma) are the openings and the two cells
around the openings are called the guard cells.
Often, though, the word ‘stomates’ (or stoma
or stomata) is used to refer to both together —
the stomate and the pair of guard cells.

Leaf stomates often shut down on a
hot day to avoid moisture stress.

It is one reason why a tree has leaves
in the interior of its crown
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Twig structure

Leaf (bud) scars are useful
Budtisle for species identification

Leaf bud

Leaf scar Lenticels

Terminal bud scar
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Sculpture by
Artist Giuseppe Penone




Brown = branch_ wood







‘Caution — from Chat GPT:

Branch “However, as of my last knowledge update in
September 2021, the term "branch protection zone"
‘doesn't have a standard or widely recognized meaning
in arboriculture or tree biology.”

Bark Ridge

3

<
s
==
e T
-

;o
il
§ 2
%=

il
K
|
- —_—

oy
4

T
LAY

The Branch Protection Zone is
described as a mixture of
structural and chemical elements
that serve as barriers to the

spread of decay into the tree.
This zone is better developed in
situations in which the branch is
small relative to the trunk.
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heartwood (everything else — all, or almost all, dead ceIIs)“" z

sapwood , 33,
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Figure 1. Plant cells are surrounded by a polysaccharide-rich wall

Cellulose
Lignin = stack of bricks Hemicellulose
Cellulose = length of rope B Lignir

Hemicellulose and Pectins = glue B Other




v
O T

White rot in aspen (left) and brown rot in oak (right)
_ B | - tht.:l-lnlﬂ-:ughman

White rots degrade lignins or lignins Brown rots degrade cellulose and
and cellulose and leave light-colored, tend to leave brown, blocky cubes

stringy decayed wood. behind.







Inner bark

Sapwood

Sapwood

This photo by Alex Shigo
shows a section of red oak
that has been treated with
iodine. The black specks
that you see throughout
the wood are starches —
iodine turns starches black
or dark blue.

This is another major
function of wood — it helps
store the food supply of
the tree — starches and fats
(oils). The ray cells aid with
transportation within the
living part of the wood.










Majority of
roots are in
the top ~ 18

inches of soil.

Occasional “sinker roots”
penetrate deeper into the soil

The Root Plate




lateral roots lateral roots

buttress roots

zone of rapid taper

The Root Plate












Example of CRZ calculation:
A tree that 20 inches in
diameter would have a
critical root zone that is 30
feet in radial distance out
from the trunk of the tree.

YA f""""?‘;" "‘ T PT LR N
dripline
critical root zone:

1.5 times the dbh, but dbh as if it
were feet and not inches and is in radial distance..

The Root Plate












The Root Coflar is
usuuﬂy at or near
the groundline and
is icE:aniQHe asa

marked swelling of the
trae trunk.

Because Roots Need Oxygen Note: A few species have o Taproot

in order to grow, they don’t thet grows siraight down three to

normally grow in the seven feet or more until it encounters

compacted, oxygen-poar soils impenetrable soil or rock layers, or

under paved streets. reaches layers with insufficient
supplies of oxygen.

The Framework of major
roots usually lies less than
eight fo iwelve inches below
the surface and often
grows outwerd fo ¢
diameter one fo two times

A complex network of smaller non-
woody Feeder Roots grows oulward
and ypward from the fremework roats,
These smaller roots branch feur or more
fimes fo form fans or mats of thousands
of fine, short, non-woody roots. These
slendler roots, with their finy root hairs,
provide the major portion of the
absomption surface of a free's root
system. They compete directly with the
roots of grass and other groundeovers.
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Figure 1.12 Roots grow where waler, oxygen, and space are available,




Alex Shigo
Photo Micrograph
of a non-woody root
(sometimes called a
fine root or a feeder

Root hairs root)

Mycorrhiza is the name given
to the mutually beneficial
relationship between plant

roots and fungi. The structure

is @ combination of both —in
this case, tree and fungus. The
mycorrhiza fungus helps the tree find soil
nutrients and, in turn, gets
food (sugars) from the tree.
Plural: mycorrhizae




Soil nutrients

Macro - nitrogen, phosphorus, potassium
Minor — calcium, iron, sulfur, magnesium
Trace minerals

C HOPKN’S CaFe Mg B Mn CuZn Mo






Tree roots grow from the tips, in the top 18 inches or so of the soil. When
planting a tree, it is important to remove the burlap and wire from the root

ball from the upper 18 inches of the root ball, after the root ball has been
placed in the hole!
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COMPARTMENTALIZATION OF DECAY

Wood-inhabiting microorgan-
I=ms anter troes- through wounds.

Wodnds start the processes that
« can lead to decay. And decay is
4 major cause ol damage 1o




Stem Anatomy




Stem and Branch Diseases 355

Compartmentalization Of Decay In Trees - CODIT

Wall 3 —
Side wall \J~

Diameter of tree
at time of wounding 4

Wood formed
after wounding

10-year-old

wound

Barrier zone
Wall 4

Decay

Wall 1 -
Top and
bottom

Wall 4

Wall—1 Weakest
—2
—3
—4 Strongest

Wall 4

Figure 14.13
The concept of compartmentalization in trees.
(Source: From Shigo and Marx 1977.)






The rays are wall 3
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Trees will respond 'i
to wounds 3
differently \
depending upon
size and type of
wound, vigor and
health of the tree,
species and
genetics of the
individual tree.
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