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What is a Tree?

A woody plant 
having one well-
defined stem 
and a formal 
crown. Also, a 
tree usually 
attains a height 
of 8 feet.

http://www.flmnh.ufl.edu/anthro/caribarch/images/da
nceiba.jpg



Tree Parts

What are the Three Main parts of a 
tree and What are Their Functions?

1. Crown: Manufactures food, air exchange, shade

2. Trunk/Branches: Transports food, minerals, & water 
up and down the plant

3. Roots: Absorb water and minerals, transport them up 
through the trunk to the crown, and stabilize the tree



 



Tree Anatomy and 
Purpose

Leaves… FIRST!

Describing a tree without addressing leaves is like 
describing a cat without hair… it happens but is not as 
functional, nor as huggable.



LEAVES

Leaves can be 
needle-
shaped, scale-
shaped, or 
broad and flat, 
and simple or 
compound



Canopy/Leaf Function

 Leaves produce food for the tree, and release 
water and oxygen into the atmosphere 
through photosynthesis and transpiration.

 Buds occur at the ends of the shoots (terminal 
buds) and along the sides of the shoot (lateral 
buds). These buds contain the embryonic 
shoots, leaves, and flowers for the next 
growing season. 

 Lateral buds occur below the terminal bud at 
leaf axils. If the terminal bud is removed, a 
lateral bud or two will grow to take its place. 



Meristematic Growth



	



Breaking Leaf Buds

A leaf bud is considered “breaking” once a green leaf tip is visible 
at the end of the bud, but before the first leaf from the bud has 
unfolded to expose the leaf stalk at the base. Compare the 
developing bud (left) to the breaking leaf bud (right) with leaf tips 
visible.

Developing Bud
Breaking Leaf Bud



Trunk & Branch Parts

What are the parts of the trunk and their 
functions?

 Heartwood: Dead wood located in the center of the trunk/stem.  
Provides strength to the tree. 

 Phloem: Food transporting tissue 

**Phloem (sugar transport) goes LOW

 Xylem: Supporting and water-transporting tissue 

**Xylem (water transport) goes HIGH



Trunk/Branch Parts

 Cambium: An active layer of cells 
located between the xylem and 
phloem. Responsible for the annual 
growth of the tree.

 Sapwood: Newly formed wood 
between cambium and the heartwood 

 Bark: Outer surface that protects the 
cambium, phloem, and xylem.



“Simple” layers of a Tree





Growth Rings

Springwood –

Young, lighter colored, 
usually softer wood that 
lies directly beneath the 
bark and develops in early 
spring. 

Summerwood –

darker colored wood, 
produced during the latter 
part of the growing season 
and is harder and less 
porous than springwood. 

Division of Cambium = Rings

http://www.idahoforests.org/img/cookie
2.gif



How do Trees Reproduce?

1. Seeds –

Most trees reproduce by 
this method

2. Suckers –

Some trees reproduce by 
popping up through the 
soil elsewhere, or 
sprouting

http://www.colostate.edu/Depts/CoopExt/4DMG/images/suc
ker2.jpg



Roots

Some trees may have an initial taproot, but as the tree matures, 
other more horizontally growing roots start to dominate.

Lateral roots develop at the base of the trunk and spread, 
forming an extensive network that serves to anchor the tree. 
They also provide storage for carbohydrates.

Feeder roots grow from the lateral roots and serve to transport 
water and nutrients absorbed by root hairs.

Root caps produce a continuous supply of new cells that are 
sloughed off and serve to lubricate the advance of the growing 
root tip through the soil as it forages for water and nutrients.

Root hairs are microscopic appendages to the feeder roots; root 
hairs absorb water and nutrients the tree needs in order to live. 



3 Main Types of 
ROOTS

 Tap - large and fleshy, grow deep, able to store food 
(necessary for perennial plants), mostly found in 
dicotyledons

 Fibrous - close to the surface collects precipitation, 
combine efforts to maximize efficiency, mostly found 
in monocotyledons 

 Adventitious - help plants climb; ivy, modified 
underground stems; bulbs, common in both dicots 
and monocots 



Tap:

Fruit trees

Fibrous: 
Trillium

Adventitious:

Lily of the Valley

EXAMPLES



Meristematic Growth

 Two types of growth

 Primary growth: up and down 
(generated by apical meristems) 

 Secondary growth: growth in 
girth  (generated by lateral/ 
secondary meristems)

 All plants do primary growth

 Woody plants do secondary 
growth



Secondary Growth

 Lateral meristems:
 Growing layers inside the 

stem (cambium) make new 
phloem and xylem

 Called secondary phloem 
and xylem tissues

 Function: xylem transfers 
water + minerals to leaves, 
phloem moves sugars to 
roots



Secondary Growth



Root Tip ZONES



Root Tip Growth



Meristems: 
annual 
growth can 
also be seen 
in the 
branching 
patterns of 
many tree 
species (esp. 
conifers)



Layers of a Tree



Definitions:

Cambium:  the growing (generative) layer between the xylem and phloem.

Xylem:  principle strengthening and water conducting tissue of the stem, roots, 

and branches.

Phloem:  inner bark,  principal function to distribute manufactured foodstuffs.

Bark:  dead, outer tissue that protects the cambium from the external

environment and exposure to pathogens and physical injury.

Vessel:  the composite, tube-like structure found in hardwoods from the fusion 

of cells in a longitudinal column.

Fiber:  an elongated cell with pointed ends and a thick or infrequently thin wall.

Rays:  ribbon-shaped tissue extending in a radial direction across the grain of 

the wood.



Note the five major portions of the tree trunk.



Phloem (inner bark)

Xylem (wood)

Cambium



The role of 
heartwood
is…?

The role of 
sapwood 
is…?





Key Needs of Trees

 Five Basic Needs:

1.  Air 

2.  Space

3.  Sun

4.  Water

5.  Soil



Cross Section of a Leaf



Leaf Parts

 Stoma (stomata) – small pores that act as a 
doorway for gases involved in photosynthesis 
(found mainly on the underside of leaves).

 Guard Cells – cells that regulate the opening of the 
stomata.

 Lower and upper epidermis – outer layer of a 
plant that serves for protection, like skin.



Leaf parts continued…

 Palisade layer – layer where majority of 

chloroplasts are found (site of photosynthesis).

 Spongy layer – cells surrounded by air spaces; 

allow water, CO2 and O2 to diffuse during 

photosynthesis.

 Waxy layer/cuticle – protects leaf from water loss 

and from feeding insects.



Vascular Tissue 

 Xylem – cells that carry water and dissolved 

minerals from the roots to the leaves.

 Phloem – cells that carry food (sugar) that is made 

in the leaves to all parts of the plant.

 Collectively the vascular tissue, xylem and phloem 

create a vein or vascular bundle to transport 

material in plants.



Stoma Open vs. Closed

 Open – with light and when guard cells are filled 

with water.

 Closed – without light and when guard cells are 

lacking water (dehydrated).

 Why is it important to have stomata open? 

Closed vs. Open



Stomata Open vs. Closed

-Water -No Water -Light -Dark



Why is it important to have stomata open? 

GAS EXCHANGE for photosynthesis!

 When stomata are open gas 
exchange important for 
photosynthesis can occur.

 O2 can diffuse out and CO2

can diffuse in.

 Water can evaporate as well 
(transpiration)



Gas Exchange



Capillarity 

Action/Transpiration

 Cohesion and 
adhesion draw water 
up through the process 
of capillary action.

 Water travels from the 
roots, up the stem and 
throughout the leaves 
through the xylem.

 Water will then enter 
the guard cells.

 Water then evaporates 
to atmosphere 
(transpiration)



How Does Osmosis determine if 

the Stomata are open or closed?



Guard Cells/Stomata



Leaf Chromatography

 Plant pigments absorb certain colors of light and reflect others, giving leaves their 

colors.

 A technique used to separate pigment compounds in leaves is known as paper 

chromatography.

 The paper chromatography process separates out all pigments present in a leaf 

(both visible and hidden pigments)

 We can use this process to help understand the pigments found in leaves throughout 

different seasons.



Interpreting the bands

The thickness and intensity of the band represents the most abundant pigment

in the plant.





Why do leaves change 

colors in the fall?

 Summer – more light, 

more water, both trigger 

guard cells to open 

stomata for gas 

exchange (CO2).  All 

materials are necessary 

for photosynthesis.

 Fall – less light, less 

water, trigger guard cells 

to close stomata (stops 

gas exchange).

•To stay alive plant needs to

go through photosynthesis by  

taking in water, light, and CO2 



Why do leaves change 

colors in the fall?

 Less materials necessary for photosynthesis causes 

the unstable pigment chlorophyll to break down and 

disappear.  

 This allows the other colors of fall to then be seen.

 They are present in the spring and summer, we just 

can’t see them because the green is masking their 

presence.



Vacay!!!



Photosynthesis



EQUATION FOR 

PHOTOSYNTHESIS

6CO2 + 6H2O +ENERGY C6H12O6 + 6O2

CARBON 

DIOXIDE

WATER

GLUCOSE

OXYGEN







Why is Photosynthesis important?

Makes organic molecules (glucose) out of 
inorganic materials (carbon dioxide and 
water).

It begins all food chains/webs.  Thus all life 
is supported by this process.

It also makes oxygen gas (lucky us)



PHOTOSYNTHESIS

 Why do we see green?  

 Green color from white light reflected

NOT absorbed

 Chloroplast:  organelle responsible for 

photosynthesis

 Chlorophyll:  located within Chloroplast

 Green pigment



Photosynthesis

Glucose (sugar) provides the 

energy and carbon needed to 

build other plant materials like wax 

and proteins.



Photosynthesis

Carbon dioxide + water                             glucose + oxygen

sunlight

absorbed by chlorophyll

6CO2 + 6H2O + energy  C6H12O6 + 6O2

http://fig.cox.miami.edu/~cmallery/150/phts/c1x2-phts-collage.jpg


Photosynthesis

 In order for this process to work every time…   
WATER is needed

Tree leaves don’t just haphazardly contain water.

WHERE DOES THE WATER COME FROM?



Respiration



Cellular Respiration

 Is a series of reactions 

where fats, proteins, 

and carbohydrates, 

(mostly glucose), are 

broken down to make 

CO2, water, and 

energy. 





Respiration

Equation:    C6H12O6 + 6O2                       6CO2 + 6H2O           
(carbon dioxide) (oxygen)                   (sugar) (water)

 Respiration is almost the of photosynthesis. 

 It consumes oxygen (oxidation of sugars) and releases 
carbon dioxide (CO2) and water.





PHOTOSYNTHESIS RESPIRATION

Occurs only in the green cells of plants.
Occurs in every active living cell of both 

plants and animals.

Takes place only in the presence of 
light.

Takes place during the life of the cell, 
both in the light and dark.

Uses water and carbon dioxide. Uses food and oxygen.

Releases oxygen. Releases water and carbon dioxide.

Solar (radiant) energy is converted into 
chemical energy.

Chemical energy is converted into heat 
and useful energy.

Results in an increase in weight. Results in a decrease in weight.

Food is produced. Food is broken down.





 https://youtu.be/j2XLR638Acw

https://youtu.be/j2XLR638Acw


Trees need Therapists

COMPARTMENTALIZATION

-when a tree is wounded, instead of 
healing the damaged tissue, the 
problem area is slowly sealed off

-healthy wood grows around the 
wound, eventually encasing it 
completely

-this means that trees can look sound, 
but have structural integrity issues that 
will never be resolved



Compartmentalization



Mycorrhizae



Mycorrhizae Increase Absorption

Symbiotic relationship between fungi & plant
 symbiotic fungi greatly increases surface area for absorption of 

water & minerals 

 increases volume of soil reached by plant

 increases transport to host plant



Questions?


