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HOMOLOGY
Structures that are embryologically similar, but have different functions, are called homologous structures. They have different appearance, perform different functions but have common origin and same basic pattern. This phenomenon of similarity between organs of different animals having common origin is called Homology.
HOMOLOGY OF FORE LIMBS
Consider forelimbs of whale (flippers), bat (wings), bird (wings), horse and man. The forelimbs of whale is modified for swimming, the fore limbs of birds and bats are modified for flying, horse for running and man for grasping. The functions of the fore limbs of these animals are completely
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different and they also differ in their external appearance. However they have the same pentadactyl pattern, with almost the same skeletal elements or bones (humerus, radius-ulna, carpals, metacarpals and phalanges), muscles, nerves and blood vessels arranged on the same pattern.
The existence of homology in the structural plan of limbs of vertebrates can be explained on the basis that all of them have evolved from common ancestors.
Thus, homology in structural organisation provides a
convincing evidence for the concept of descent with modification.
HOMOLOGY IN STRUCTURE OF HEART
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The heart is two chambered in fishes, with one auricle and one ventricle. The auricles receive blood from the entire body and ventricle pumps it to the gills. In amphibians and lower reptiles, the heart is three chambered. There are two auricles and one ventricle. The oxygenated blood from lungs is collected in the left auricle and deoxygenated blood from rest of the body in the right auricle. Thus the oxygenated and deoxygenated blood is stored separately. However these get mixed in
the ventricle while being pumped to the body organs. In higher reptiles, birds and mammals heart is four chambered and the oxygenated and deoxygenated blood is completely separated. This presents a gradual modification in the heart of vertebrate series while the
fundamental structure of heart remains same in all the groups.
HOMOLOGY IN INSECTS MOUTHPARTS Mouthparts in insects also show homology; the basic structures of the mouthparts are the same, including a labrum (upper lip), a pair of mandibles, a hypopharynx (floor of mouth), a pair of maxillae, and a labium. Some structures are enlarged and modified while some are lost.
In cockroach and grasshopper the mouth-parts are modified for biting and chewing, they have strong mandibles and maxillae for manipulating food.
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In mosquitoes mouth-parts are modified for piercing, the
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labrum and maxillae form tube and mandibles form piercing stylets. In housefly and butterfly the labrum is reduced; mandibles are lost and maxillae become long forming sucking tube.
ANALOGY
Analogous organs perform the same function and have almost similar appearance, but they develop in totally different groups and have different basic structure.
Thus, analogy is the superficial similarity in appearance between organs of different animal groups because they carry out the same function.
ANALOGY IN WINGS
The wings of an insect (dragonfly), bird (eagle), mammal (bat) and reptile (pterodactyl) perform the same function of assisting in the flight but
differ considerably in their structure.

The wings of an insect are just extensions of body wall without any skeletal support, the wings of pterodactyl and bat are skin folds supported by fingers and the wings of a bird are modified forelimbs.
This shows that these organs have developed to perform the same function in response to the same need but their basic
architecture is different because these belong to different groups of animals.

ANALOGY IN BODY SHAPE
A fish, an lchthyosaur and a whale have stream-lined body and are adapted for aquatic existence. However these organisms belong to three different classes of vertebrates with no traces of common ancestry.


Analogous organs are developed in the evolutionary process through adaptations of distantly related organisms to the same mode of life. This is called adaptive convergence or convergent evolution.


DIFFERENCES BETWEEN HOMOLOGOUS AND ANALOGOUS ORGANS

	
	Homologous organs
	Analogous organs

	1
	Are adapted to perform different functions
	Are adapted to perform similar functions

	2
	have different appearances
	have similar appearances

	3
	have same basic structural plan
	have different basic structures

	4
	have common origin
	have different origin

	5
	exhibit divergent evolution
	exhibit convergent evolution

	6
	ex- fore limbs of vertebrates
	ex- wings of bird, bat and insect.











