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Insects may be phytophagous, entomophagous, wood borers, wool feeders saprophytic, 

mainly feeding on the solid food material which may be a plant part (or) host tissue (or) 

wood etc. Based on the food material ingested, there are structural modifications in the 

digestive system of insects. Insect feeding the solid food material having the biting and 

chewing type of mouth parts and well developed gizzard where as sap feeding insects have 

sucking type mouth parts and possess a filter chamber in alimentary canal. 

 

Alimentary Canal (Cackroach) 

The alimentary canal is a tube of very variable length (6 to 7cm.), in some cases it is about 

equal to that of the body; while in others its length is greatly increased and it assumes a 

convoluted course (Fig.1). 

The alimentary canal in insects extends from mouth to anus which is divided in to an 

anterior stomodaeum (foregut), middle midgut (mesenteron or stomach or ventriculus) and 

posterior hindgut (proctodaeum). The foregut and hindgut are ectodermal in origin whereas 

the midgut is endodermal in origin compared to the carnivores (or) sap suckers, the 

phytophagous solid feeders possess longer alimentary canal. 

(a) Fore Intestine (Stomodaeum) 

The following layers are found in the walls of the fore intestine. The intima which is 

cuticular layer. The epithelial layer continuous with the hypodermis. The basement 

membrane bounding the outer surface of the epithelium. The peritoneal membrane fore 

intestine is divisible into the following regions (Fig.2). 



The ‘pre oral food cavity’ is the space lying between the mouth parts and the labrum and is 

not strictly speaking a part of the intestine. 

 

 

FIG.1: Digestive Systems of Cockroach 

In insect with manipulate mouth part this space is divided by the hypopharynx in to an 

anterior or dorsal cibarium and a posterior or ventral diversion. The food cavity is 

opened in cibarium and the salivary duct open in the salivarium. The food chewing in 

the cibarium and saliva mixed in it, and then the food passes in to the crop. 

 Pharynx: It is the region between the mouth and the esophagus. It provides the 

muscles and run to the head capsule. 

 Esophagus: The esophagus is a simple straight tube passing from the hinder region of 

the head into the fore part of the thorax. It is variable in length and the inner walls are 

longitudinally folded. 

 Crop: It is present in many insects as is usually a dilation of the hinder part of the 

esophagus. It is extremely variable in form and functions as a food reservoir. Its walls 

are thin and muscular coat weakly developed. In grasshopper and cockroach it is very 

capacious and constitutes the major portion of the fore intestine. 

 Gizzard: The preventriculus or gizzard is situated behind the crop and is best 

developed in grasshoppers. The dominant feature in its structure is the great 

development of the cuticular lining into prominent denticles. At the point of junction of 

the fore and mid intestine, it present in many insects a cardiac or oesophageal valve and 

around this valve there is six gastric caecae (Fig.2). 

 Internally foregut consists of the following layers. 



a) Inner most intima layer 

b) Epithelial cells 

c) Basement membrane 

d) Longitudinal muscles 

e) Circular muscles 

 

FIG.2: Proventriculus (Foregut) 

(b) Mid Intestine (mesenteron or stomach or ventriculus) 

This region is also termed as stomach or mid gut and its shape and capacity vary 

exceedingly. In some cases it is saclike, in others it is coiled and tubular like intestine or it 

may be divided into two or more regions. 
Histologically the wall of the stomach exhibits the following structure. 

 Internally it is lined by a line of enteric epithelium the outer ends of whose cells rest 

upon a basement membrane. 

 This is followed by an inner layer of circular muscles and an outer layer or longitudinal 

muscles. 

 The outer most coat of the stomach is a thin peritoneal membrane. 

 In many insects the surface area of the stomach is increased by the development of sac-

like diverticula the enteric or gastric caeca. 

 These organs are usually situated at the oesphageal end of the stomach and are very 

variable in number. 

 It is middle one third part of the alimentary canal which extends from hepatic caecae or 

cardiac valve to malpighian tubes or pyloric valve. 

 The anterior most part of the midgut surrounds the stomodaeal valve is known as 

cardia. 

 From the front end of cardia, eight small and tubular, finger like blind processes project 

freely into the haemocoel. 

 The internal lining of the wall of midgut is an endodermal epithelium of columnar cells, 

raised into several small, villi like folds. The epithelium is internally covered not by 

cuticle, but by a thin, transparent peritrophic membrane formed of chitin and proteins. 

 The long, slender and yellowish blind tubules known as malpighian tubules, free into 

the haemocoel from the hind end of midgut, although associated with the digestive 



system, these tubules are actually concerned with excretion. 

(c) Hind Intestine (proctodaeum) 

This region consists of the same layers as the fore intestine except that its circular muscles 

are developed to a varying degree, both inside and outside the layer of longitudinal muscles. 

The commencement of the hind intestine is normally marked by pyloric valve and the 

insertion of the malpighian tubules. 

 In most insects three regions are recognizable. These are the small intestine or ileum, 

the large intestine or colon and the rectum. 

 The cuticular lining or the illeum and colon is often thrown into folds and provided with 

hair like projections. 

 The rectum is more or less globular or pyriform chamber, generally provided with a 

variable number of inwardly projecting papillae. 

Salivary glands 

 A pair of large and whitish salivary glands is found one on each side, wrapped around 

the oesophagus and anterior narrower part of crop in the thorax. 

 Each gland includes a flattened glandular part and a long, pyriform sac like reservoir of 

receptacle. 

 The glandular part is biportite and divided into several small lobules also called as 

acini, in grape-like clusters (Fig.3). 

 Fine ductules, arising from various, lobules, join together to form a single glandular 

duct. 

 The reservoir is thin-walled and semi-transparent. A separate reservoir duct arises from 

it. 

 The glandular ducts of both glands unite in front to form a common glandular duct. 

Similarly, the reservoir ducts of both glands unite in front to form a common reservoir 

duct. 

 Then, the common glandular and reservoir ducts also unite to form a common efferent 

salivary duct. 

 The latter traverses through the neck and head and eventually opens upon 

hypopharynx in the pre-oral space just in front of mouths. 

 The wall of all major ducts of salivary glands is reinforced by spring-like cuticular rings 

at its inner surface. 



 

FIG.3: Salivary glands of Cockroach. 

 


