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Plant Structure and Tissue

http://www.howe.k12.ok.us/~jimaskew/

I. Plant Tissue
1) Ground Tissues - provides storage, 
metabolism, and support. 

a. Parenchyma
• Large, loosely packed, rectangular cells with 

thin cell walls. 

• Responsible for photosynthesis and food 
storage. 

• Over 80 % of the cells in non-woody plants. 

b. Collenchyma
• Elongated cells with uneven, flexible cell 

walls. 

• This tissue supports the growth regions of a 
plant. 

c. Sclerenchyma
• Cells are short-lived with thick cell walls. 

• Serves to support the plant. 
• The cells that give a plant its "woody" 

characteristics. 

2) Dermal Tissues - forms the outside covering of 
plants and provides protection.

a. Epidermis
• The outer layer of cells. 
• Protects the plant and reduces water loss (cuticle) 
b. Stomata
• Regulate gases passing into and out of the plant 
• Usually located on the under side of leaves. 
• Guard cells regulate the opening by changing water 

pressure within the cell to swell or shrink. 
c. Cork: closely packed cells protecting a woody stem. 
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3) Vascular Tissues - transport water and food 
through the plant.

a. Phloem:straw-like tubes conducting food 
downward in a plant. 

b. Xylem: straw-like tubes conducting water and 
minerals upward in a plant. 

Water is moved to the tops of very tall trees by capillary action, the 

adhesion/cohesion of water, transpirational pull, and root pressure.

II. Plant Growth
1) Meristems: growth regions where cells 

divide rapidly and tissue differentiation 
occurs.

Two patterns of growth in seed plants

1) Primary growth - elongation of stems and 
roots

Apical meristem - located at the tips of stems 
and roots. 
Apical meristems produce growth in length, 
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2) Secondary growth- roots, stems and 
branches of certain seed plants grow wider

Two types of lateral meristems:
– Vascular cambium- located between the 

xylem and phloem, producing additional 
vascular tissues. (inside - creates rings)

– Cork cambium - located outside the 
phloem, producing cork replacing 
epidermis. 

III. Plant Structure

Plants have three basic parts
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1) Function

- leaves capture light 
from the sun
- leaves make glucose 
through photosynthesis
- leaves take-in CO2 
release oxygen O2

2) Structure
- top layer is made of a waxy cuticle (prevents 
H2O loss) and epidermis
-middle layer is the mesophyll (spongy layer)
-bottom layer exchanges gases through the 
stomata
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Guard Cells

Image of a Stomata
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1) Function

- stems support the plant
- stems hold the leaves toward the 
sunlight
- inside the stem water and nutrients travel    
to other plant parts
- stems of some plants store glucose in the 
form of starch

2) Types of stems
a) Woody stem- found in trees and shrubs
b) Herbaceous stem- found in flowers and 

grasses
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1) Function
- Roots support and 
anchor the plant
- Roots absorb water 
and minerals from the 
soil
- Roots store glucose 
(starch) ex: potato

2) Structure
• Taproot system- the primary root grows much larger 

than the other roots of the plant. 
• Fibrous root system- the primary root does not grow 

large so that many roots of the plant are similar in size. 
• Primary root - the first root to grow out of a seed. 
• Adventitious roots - specialized roots that grow from 

plant stems or leaves. 
• Root cap- a shield of parenchyma cells covering the 

apical meristem at the root tip. 
• Root hairs - small extensions of a root, these greatly 

increase the surface area of the root for absorption. 

3) Typesof roots
- Taproot
- Fibrous
- Aboveground

Label the Roots
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IV. Plant Hormones
Chemical messengers that affect a plant's ability to respond to its environment.

Auxins - hormones that promote plant-cell 
elongation, apical dominance, and rooting.

Gibberellins - a group of hormones that primarily 
stimulate elongation growth. 

Ethylene - the hormone responsible for the ripening 
of fruit. 

Cytokinins - a group of hormones that promote cell 
division. 

Abscisic acid- a hormone that generally inhibits 
other hormones. 

V. Plant Response
1) Tropisms: plant movement toward or away from an 

environmental stimulus.
• Phototropism - a growth response to light. Solar tracking is the 

phototropism of leaves or flowers as they follow the sun's 
movement across the sky. 

• Thigmotropism - a growth response to contact with a solid 
object. Thigmotropism allows vines to climb. It is thought that 
an auxin or ethylene are involved in this response. 

• Gravitropism - a growth response to gravity. Roots are 
positively gravitropic, usually growing downward and stems are 
negatively gravitropic, usually growing upward. Auxins are 
probably responsible for this growth. 

• Chemotropism - a response to chemicals. The growth of a 
pollen tube is in response to chemicals produced produced by the 
plant ovary. 

• Hydrotropism - a response to water. Most plants have a positive 
response to water. 

Phototropism
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2) Photoperiodism: plant response to changes in the 
length of days and nights.

• Critical length is the length of daylight above or below 
which a species of plant will flower. 

• Long-day plants flower only when exposed to day 
lengths longer than their critical length. These are 
usually late spring and early summer flowers. 

• Short-day plants flower only when exposed to day 
lengths shorter than their critical length. These are 
usually early spring and fall flowers. 

• Day-neutral plants are not affected by the length of 
days and nights. 


