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 Mouthparts 

The 4 main mouthparts are the labrum, mandibles, maxillae, hypopharynx and labium. 

1- Chewing Mouthparts: this is the typical mouthpats which are used for cutting, biting and grinding solid foods. This type consist of;

· Labrum

· Mandibles

· Maxilla: including Cardo, Stipes, Galea, Lacinia and Maxillary Pulp.

· Labium:  including Submentum, Mentum, Prementum, Paraglossa, glossa and Labium palp. 

Examples: Dragonflies, damselflies, termites, beetles, ants, cockroaches, grasshoppers, crickets and katydids, caterpillars.
The Labrum is normally a simply structure that is called the upper lip and is generally moveable, it articulates with the clypeus by means of the 'clypeolabral suture'.

The mandibles, or jaws, are sclerotized paired structures that move at right angles to the body. They are used for biting, chewing and severing food. Mandibles are used not only for feeding but also for attack and defence, and for manipulation of materials.
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The maxillae are a pair of modified limbs which work behind the mandibles and in front of the labium as a pair of accessory jaws. They are composed of the following parts.                                   .    
1) The Cardo, this is the piece nearest the head capsule and in some species of insect it is the only part of the maxillae that is connected to the head. 
2) The Stipes this is central bulk of the maxillae and supports the; 
3) Palpifer, which in turn supports the maxilliary palp                              

4) Maxilliary palp which has one to seven segments and is mainly used as a sensory organ.                                  . 
5) The Lacinia is situated at the distal end of the Stipes, is often toothed and serves to aid the eating process both by holding and masticating the food.                                                                                                           6) The Galea (to the near-side in relationship to the body) by; 
7) The Subgalea for more information.

The Labium results from the fusion of a pair of limbs and serves a purpose similar to our lower lip for the insects. The main body of the labium is divided into three parts the central mentum which is boarded on either side by the submentum and the prementum. The prementum supports two pairs of lobes known as the glossae and to the outside of them the paraglossae, and a pair of labial palps which are sensory in function.

Hypopharynx is a tongue -like structure .
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Modification of Mouthparts

2- Piercing-Sucking Mouthparts:
piercing sucking mouth parts take the most valuable liquids in the world, the sap of growing plants and the blood of living animals. In order to get this food they puncture or pierce the animal skin or the epiderms of the plant, making a very tiny, invesible hole with their mouth stylets through which they suck the sap or blood from beneath the surface. There are two distenct acts in this operation (a. Piercing and b. Sucking).  
     In piercing sucking type there is a long, needle-like beek which consists of a sheath formed by the labium, the sheath encloses four (Bugs and cicads) or six (mosquitoes) stylets. The outer pair is mandibles and the inner pair is maxillae. The maxillae are grooved on their inner surfaces so as to create the food and salivary canals. 
    During feeding the stylets penetrate the plant tissue or the animal skin but the sheath (labium) remains outside. This type found in True bugs, aphids, cicads, mosquitoes, blood sucking lice and fleas. 
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Fig. Mosquitoes (Female )

3.Chewing-Lapping Mouthparts:
    This type found in Honey bees, modified for sucking the liquid food (nectar) and wax manipulating. Functionally there are two sets:

a.The mandibles: which are used to work the wax in the hive,

b.The labio-maxillary complex (labium plus maxillae) which function as one unit in forming a sucking tube or proboscis to suck nectar from flowers. 

Honeybee mouthparts
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Honeybee mouthparts

4. Rasping and Sucking Mouthparts:
 This type is found in thrips Mouth cone consists of labrum, labium and maxillae, there are three stylets which are useful to lacerate the plant 
tissue. This type contains left mandible and right mandible is absent.
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Thrips tabaci

5. Sponging Mouthparts:
 are used to sponge and   suck liquids. Found in Housefly.
 The mouthparts modified to proboscis that is typically a sponging or lapping organ, the mandibles are absent and the maxillae are represented only by maxillary palps.
 The proboscis is a composite structure containing parts of the labrum, hypopharynx, and labium, as well as the clypeus. The proboscis is subdivided into a basal rostrum, central haustellum, and distal labella. The labellum is a large sponge-like organ that transversed by a series of minute capillary channels called pseudotracheae through which the 
liquid food sucked up.
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6-Cutting and Lapping Mouthparts:
 Like Horse fly mouthparts
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Fig.  Cutting and Lapping Mouthparts:

   Mandibles are modified as sharp blades; the maxillae appear as long stylets. Blood lapping occurs via labella. From meeting of labrum and hypopharynx, food canal is composed.
 7.Siphoning mouthparts

    Siphoning mouthparts are found in butterflies and some moths (Lepidoptera). The proboscis (galea) is a modification of the maxillary galea found in the more primitive madibulate (chewing) mouthparts, The probiscis consists of paired galea which, during feeding, fit together to form a tube that is used to suck up nectar (it acts like a straw). When not in use the proboscis is coiled and held close to the underside of the head.The Morgan's sphinx moth, Xanthopan morgani, has the longest proboscis at 30 to 35 cm in length.

The labial palps have a sensory function and in some nocturnal moths

  they are used as hearing organs.                                                                     
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Fig. Siphoning mouthparts
8.Mouthparts of larvae  , Diving beetle larvae - have a piercing and sucking arrangement. The mandibles are each curved over to form an almost closed groove along their inner surface. The prey is caught and pierced by the mandibles. Digestive juices are pumped down the groove. The food is made into a liquid. This semi-digested soup is sucked back up again through the groove.
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8.   predaceous Mouthparts 
a. predaceous sectorial  Mouthparts ( Ant lion )
        The larvae have specialized mouthparts with large jaws that interlock to form pincers. Once impaled on these pincers, a prey's body contents are sucked out through hollow food channels running between the jaws.

The larvae do not have a complete digestive system: the gut is a dead end, where waste accumulates throughout development. It is only expelled when the gut joins up with the anus, near the end of the pupal stage.
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b.predaceous biting  Mouthparts ( Order :odonata , naiad )

c.Maggot mouthparta ( Larvae of some Diptera )
Blow fly , Chrysomyia albiceps 
[image: image10.jpg]



[image: image11.jpg]



Larva: The larvae of house fly , blue fly have a characteristic cephalo-pharyngeal skeleton , usually visible internally through the body wall.Mandibles with two teeth, Cephalopharyngeal skeleton (Fig. 2a) well developed, mouth hook strongly curved, dorsal cornua and, ventral visible .
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