
Part III:
Plant Morphology



Plant Morphology

• The study of the physical form and external 
structures of a plant.

• Helps you understand a plant’s functions.

• Helps you recognize plant families.

– Plants within a certain plant family typically share a 
suite of morphological characteristics.



An example:

Lamiaceae (mint family):
• Stems often quadrangular

• Leaves opposite, simple, 
often with aromatic 
glands

• Flowers perfect, usually 
tubular and 2-lipped

• Calyx often enlarged and 
persistent

• Fruit a drupe with four
stones



Plant Morphology

First examine the whole plant

• Habit:

– woody (tree, shrub, subshrub)

– herbaceous/non-woody (herbs)

– suffrutescent (mostly herbaceous but developing a woody 
base over time)

• In other words, is it a tree, shrub, herb, or vine?



First examine the whole plant – continued…

• Form: upright, sprawling, arching, rosette, 
trailing, prostrate

• Branching pattern: unbranched, well-branched, 
branching near the base, single trunk w/ 
branched crown

• Size: height and width

• Seasonality:
– Woody: deciduous, evergreen, or briefly deciduous

– Herbaceous: annual, perennial, or biennial

• Hardiness: tropical, tender, or hardy

Plant Morphology



…then look at each organ from the ground up:

Roots 
Stems 
Leaves 
Flowers  
Fruits

Plant Morphology



Roots

Functions:
1. Absorption of water & minerals

2. Anchoring plant in place

3. Conductance (water and minerals move up via 
xylem, sugars move up and down via phloem)

4. Storage of water and carbohydrates



Roots: Morphology

• primary root = taproot

• secondary roots = fibrous 
roots

• adventitious roots = arise 
from a stem or other plant 
part (not from a root)

• root hairs = tiny outgrowths
that absorb water/minerals
by osmosis



Plant Stem

Secondary  

Roots





Tree Roots

Small absorbing roots
Sinker roots

Lateral roots 
Taproot



Stems

Functions:
1. Conductance via xylem and phloem

2. Support and elevate the leaves, flowers, and fruit

3. Storage of water and carbohydrates

In some stems may also play a role in:

- Photosynthesis (eg., cacti)

- Gas exchange (lenticels)

- Plant defense (thorns)



Stems: Morphology

• Nodes

– Points where a leaf or leaves are 
attached

– Spaces between nodes are called
internodes

• Buds (growing points)

– Terminal buds at the apex of stems

– Lateral buds at the base of leaves

– Adventitious buds may develop on 
stems

http://www.clemson.edu/extfor/publications/bul117/images/twig.gif

http://www.clemson.edu/extfor/publications/bul117/images/twig.gif


Inside the Stem

• Phloem – conducts 
photosynthetic 
products bi-
directionally

• Xylem – conducts water 
and minerals uni-
directionally from roots 
to entire plant

• Both of these tissues
are produced by the
vascular cambium

Credit: http://sharon-taxonomy2009-p2.wikispaces.com/

http://sharon-taxonomy2009-p2.wikispaces.com/


Stem Types

• Crown

• Simple

• Branched

• Climbing

• Creeping

• Rhizomes

• Stolons

• Acaulescent

= no stem!

St. Augustinegrass produces
stolons (above-ground stems)

Bermudagrass produces
rhizomes (below-ground stems)



Stem Modifications

For climbing

– Twining

– Tendrils

• May derive from stems, leaves, leaflets, or 
inflorescences (position of tendril gives clue to origin)

• Tendrils may be clawed, twining.



Stem Modifications

For storage

– Rhizomes (eg., ginger)

– Stem tubers (eg., potatoes)

– Corms (eg., taro)



Stem Modifications

For defense

– Thorns (modified stems)

– Spines (modified leaves)

– Prickles (modified hairs)
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