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• The zygote develops into the embryo
which contains a shoot (covered by 
the coleoptile) and a root (radicle). 
The cotyledon of monocots is known 
as the scutellum.

• The endosperm nucleus develops to 
form the endosperm, the primary 
food storage organ and the source of 
most of the weight of the seed at 
harvest. 

• The lemma, palea, awn, and rachilla
are parts of the grass floret and are 
produced by the mother plant.
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Longitudinal section of a grass seed (TG Chastain 
graphic), tall fescue seed (USDA photo)
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Corn Seed Anatomy
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• The corn seed is a large version of 

the previous grass seed without 
lemma and palea.

• The coleorhiza is a structure that 
covers the radicle. The cotyledon 
node is the connection of the 
embryo axis (shoot and root) to 
the  scutellum.

• The aleurone is a specialized layer 
of cells surrounding the 
endosperm that produces 
germination enzymes. 

Longitudinal section of a corn seed 
(TG Chastain graphic), corn seed 
from the embryo side (USDA photo)
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Longitudinal section of a bean 
seed (TG Chastain graphic), 
soybean seed showing the 
hilum (USDA photo)

Legume Seed Anatomy

• Dicots such as the legumes have 
two cotyledons – the cotyledons 
serve as food storage organs.  The 
hilum was the seed’s (mature 
ripened ovule) point of attachment 
to the mother plant.  

• The micropyle is the point of entry 
for the pollen tube into the ovule.

• The plumule is the embryonic 
leaves and the radicle is the 
embryonic root system.



Grass Seedling Anatomy

• The coleoptile is the protective covering 
for the seedling shoot (stem and leaf), 
known as the plumule. The coleoptile 
protects the tender plumule as it 
emerges from the soil.

• The radicle is the first root that emerges 
with the developing seedling.
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Tall fescue seedlings (TG Chastain photos)



Legume Seedling Anatomy

• The hypocotyl is a seedling stem that is 
present below the cotyledons.  The 
hypocotyl elongates and pushes the 
cotyledons up and out of the soil.

• Legumes and other dicots exhibit one of 
two types of seedling growth habits.  
Epigeal germination refers to the type 
where cotyledons are pushed above the 
soil surface by elongation of the 
hypocotyl.  The cotyledons become 
green and photosynthetic in this type of 
seeding.  Hypogeal germination refers to 
the type where the cotyledons remain 
hidden below the soil surface because 
the hypocotyl does not elongate.   
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Red clover seedlings (TG Chastain photos)



Seedling Growth Habits

Graphics source (AOSA, 1992)



Heterotrophic phase –

canola cotyledons after 

seedling emergence

Transition phase –

appearance of primary 

leaves in canola seedlings

Autotrophic phase –

appearance of 

secondary leaves, 

senescence of 

cotyledons
Example of hypogeal germination - pea 
seedling (top), example of epigeal germination 
– canola seedlings (right) TG Chastain photos.

Seedling Growth Habits


