Lec. 4 
The Mechanism of Digestive System
Insects feed upon almost every type of organic substance found in nature; some on plants, others on animals, and some on sap of plant tissue fluids of animals, some on fungi or the live and dead bacteria. The insect's digestive system is a closed system, with one long enclosed coiled tube called the alimentary canal which runs lengthwise through the body. The alimentary canal only allows food to enter the mouth, and then gets processed as it travels toward the anus.
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Fig.(1) The digestive system of grasshopper 
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Salivary glands
Immediately behind the mouth are the salivary glands, in most species these secrete saliva which travels through salivary tubes into the mouth.
 Saliva generally the watery fluid that lubricates the food and contains a few enzymes to begin the processes wich mixes with food and begins the process of breaking it down.
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Fig.(2) The general structure of salivary gland 
Functions of salivary glands
(A) Digestive functions
1- Moisten food.
2- Lubricate mouthparts.
3- Amylase--- coplex sugars to simple sugars.
4- Salivary enzymes for preoral digestion.

5- To add flavour to gustatory receptors.

(B ) Non digestive functions

1- In Jassid saliva contains lipase and protease for lipids and     protein digestion. Jassid saliva also contains toxins which produces tissue necrosis and phytotoxemia on the plant parts.

2- In plant bug saliva contains pectinase which helps in stylet 
 penetration and extra intestinal digestion.
3- In mosquito, saliva contains anticoagulin which prevents blood clotting.

4- In gall midge saliva contains Indole Acetic Acid (IAA)   which    produces galls on plant parts.
5- In disease transmitting insects (vectors) the salivapaves way for the entry of pathogens.
6- Silk production
Passes of food through the gut
Food is pushed back from the pharynx by the muscles of the pharyngeal pump and subsequently passed along the gut by peristaltic movements. These movements are controlled from the stomodeal nervous system. When locust feeds after an interval of several hours without food, the solid food remains in the foregut while the insect is feeding. Backward movement of the food bolus begins shortly after the foregut becomes fully distended. 
The time taken for food to pass through the gut is very variable. In a grasshopper with continuous access to food, liquids food reach the midgut and are absorbed within five minutes of the start of a meal, but solid particles may take 15 minutes or more. The food from one meal has usually left the foregut in about 90 minutes, being pushed back by newly eaten food and by this time some of the meal present in the hindgut and may appear in the feces. In the absence of food, the foregut is completely empty in about 5 hours, and the midgut is empty after 8 hours. In periplaneta solid food passes through the gut in about 20 hours. Termites which employ microorganisms to digest cellulose, retain food fragments for long time in the hindgut.
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Excretory system
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Fig. (4) The excretory system of an insect

Malpighian tubules
Slender tubules attached the insect's alimentary canal, at the point where the midgut and hindgut are joined. These structures were named for an Italian anatomist named Marcello Malpighi who discovered the tubules in the seventeenth century.

The tubules vary in number, from just two in some insects to over 100 in others, like arms of an octopus. 

The Malpighian tubules function as an excretory system and aid in osmoregulation. And they remove the nitrogenous from the insect's body.

Accessory Functions Of  Malpighian Tubules 

Malpighian tubules have been modified in some insects to serve accessory functions,

1- Larvae of the New Zealand glow worm use modified and swollen Malpighian tubules to produce a blue-green light.

2- Malpighian tubules also serve to rapidly excrete such compounds from the hemolymph.

3- In the Chrysoomelidae, the larva produces gummy substance on the pseudo legs walking on the smooth surfaces.

4-In some species of Neuroptera, the larvae excrete silk before developing to pupa.

5-In the phasmida, the female stores the Caco3 in Malpighian tubules for producing the Oocyte. 
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