
An Insect Body
External Morphology

Integument: The outer covering or body wall of insect.
Exoskeleton: Integument with muscles on its inner side.
Apodeme: Exoskeleton bends or grows into the body cavity at different 
points to make rigid process i.e. apodeme.
Endoskeleton: All the apodemes collectively make endoskeleton.
Appendages: The out growths on the body wall i.e. antennae, legs, wings.
Sclerite: The hardened areas or plates of body wall.
Sulci: The grooves between two sclerites.
Suture: The line of fusion of two sclerites.

Basic Terms 



Structure of the Integument
• The outer covering of insects is referred to as an integument.
• The integument consists of 3 main layers

1. Cuticle
2. Epidermis
3. Basement Membrane



Structure of the Integument
Cuticle

• It is outer non cellular layer, secreted by epidermis 
below it.

• Flexible and elastic in the start but later on it 
becomes hard (sclerotization)

Functions

• Prevention of water loss

• Prevention of insecticide entry

• Attachment of muscles

• Sensory services 



Structure of the Integument
Cuticle

• It is further divided into 3 layers.
– Epicuticle

– Exocuticle

– Endocuticle
Epicuticle

• It is the outermost non-chitinous & thin layer (4µm)

• It is composed of several layers
– Cement layer (lipoprotein)

– Wax layer (hydrocarbons, alcohols, easters)

– Polyphenol (involved in tanning of cuticle)

– Cuticulin layers 



Structure of the Integument
Exocuticle

• It is the middle and much thicker.

• Composed of chitin and other proteins.

• The proteins become heavily cross-linked.

• It is insoluble, hardened and dark pigmented.
Endocuticle

• It is the innermost and thickest.

• Soft and flexible containing chitin and protein.

• The proteins become less cross-linked.

• It is less dark pigmented.
Procuticle

• Exo and endocuticles together.

• Up to 200 µm thickness

• Pore canals for material transfer



Structure of the Integument
Epidermis

• Below cuticle, single layer of cells is epidermis.

• It is involved in the secretions of basement membrane 
and cuticle.

• The only living portion of the integument.

• Modifications of cells
– Trichogen and tormogen cells (formation of setae/hairs).

– Dermal glands with ducts to send secretions to cuticle surface.

– Sensory receptors and their support cells.

– Pore canals: Cytoplasmic extensions
of the epidermal cells extend from
the epidermis through the cuticle
to its surface.



Structure of the Integument
Basement membrane

• A continuous sheet of mucopolysaccharide, as much as 
0.5 µm in thickness; initially secreted by haemocytes.

• Non cellular to support epidermal cells above it.

• Amorphous granular.

• It serves as a backing for the epidermal cells and 
effectively separates the hemocoel from the integument.



Chemistry of the Cuticle 

The insect cuticle is composed largely of
– Proteins  

• comprise more than half the dry weight of the insect cuticle

• primarily located within the procuticle

• synthesized mainly by epidermal cells

– Chitin
• consisting of 20-40% of the total dry weight of the cuticle

• a polymer of N-acetyl-D-glucosamine (galactosamine)

• synthesized by epidermal cells

– Lipids
• mainly located in the wax layer of epicuticle

• synthesized largely by the oenocytes and the fat body



Head Thorax Abdomen

6 segments

- Senses and feeding
3 segments

- locomotion

11 segments

- digestion & reproduction

Total of 20 segments (primitively)

An Insect Body



Ak Grasshopper (Poekilocerus pictus)
External Morphology



Head Morphology Ak Grasshopper (Poekilocerus pictus)

Head is 1st region of insect body

– Clearly demarcated from thorax

– Head capsule (hard outer covering)

– 6 segments fused together to form cranium

– Types of head

• Opisthognathous (bugs) 
• Prognathous (beetles, stick insects)
• Hypognthous (grasshoppers, cockroaches)



Head Morphology Ak Grasshopper (Poekilocerus pictus)

(Frontal view)

Frons: upper half of front side

Frontal Furrow: the median longitudinal furrow in the center of frons

Median Ocellus: simple eye 

Frontal Costa: grooved high ridges (upper one-third of the frons)
Antennal Socket: on the sides of the frontal costa are depressions



Head Morphology Ak Grasshopper (Poekilocerus pictus)

(Frontal view)

Lateral Ocellus: On the margin of an antennal socket, inner to the anterior end of a 
compound eye

Clypeus: below the frons is another somewhat raised sclerite.

Frontoclypeal sulcus. It separate Clypeus from the frons.



Head Morphology Ak Grasshopper (Poekilocerus pictus)

(Frontal view)

Postclypeus and Anteclypeus: The clypeus is partially divided into two parts. The anterior 
narrow part is the anteclypeus while the posterior is postclypeus.
Trans sulcus: It separate anteclypeus and postclypeus.
Labrum: On the front of clypeus lies, the labrum (upper lip).
Clypeolabral sulcus: separates the labrum from the clypeus.

Mandible: On each side of clypeus and labrum the grooved outer surface.
Segmented maxillary and labial palpi on the sides of the mouth.



Head Morphology Ak Grasshopper (Poekilocerus pictus)

(Frontal view)



Head Morphology Ak Grasshopper (Poekilocerus pictus)

(Latral view)

Compound eye: consists of innumerable hexagonal areas, the facets.

Gena: The large sclerite forming the whole side below and behind the compound eye.

Frontogenal sulcus: It separates gena from the frons.

Subgena: below the gena is a small sclerit.

Subgenal sulcus. It separates subgena from the gena.



Head Morphology Ak Grasshopper (Poekilocerus pictus)

(Latral view)



Head Morphology Ak Grasshopper (Poekilocerus pictus)
(Dorsal view)

Epicranium: The entire upper surface of the head capsule from the frons to the thorax.

Epcranial suture: It divides cranium into two epicranial plates.

Vertex: The anterior constricted part of the epicranium between the frons and
an imaginary line between the compound eyes

Fastigium: The anterior part of the vertex.

Fastigial furrow: divides fastigium into two parts, continuous anteriorly with frontal costa.



Head Morphology Ak Grasshopper (Poekilocerus pictus)
(Back view)

Occiput: On the end of the epicranium is a narrow semicircular sclerite which also 
extends on sides. Its upper part just behind the epicranium is the occiput. 

Postgena: The sides of semicircular sclerite behind the gena

Occipital sulcus: It separates occiput from gena.

Foramen magnum: a large opening for passing of body systems
Cervical membrane: (neck) which connects the head with prothorax.



Head Morphology Ak Grasshopper (Poekilocerus pictus)

(Short Summary)

Epicranium

gena

mandible



Head Morphology Ak Grasshopper (Poekilocerus pictus)

(Short Summary)
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