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Ecology  is  the  science  that  deals  with  the  relationships  between  living  organisms  

with  their physical environment and with each other.   Ecology can be approached from the 

viewpoints of (1) the environment and the demands it places on the organisms in it or (2) 

organisms and how they adapt to their environmental conditions.  An ecosystem consists of 

an assembly of mutually interacting organisms and their environment in which materials are 

interchanged in a largely cyclical manner.   An ecosystem has physical, chemical, and biological 

components along with energy sources and pathways of energy and materials interchange.   

The environment in which a particular organism lives is called its habitat. The role of an 

organism in a habitat is called its niche. 

 

For  the  study  of  ecology  it  is  often  convenient  to  divide  the  environment  into  

four  broad categories. 

 

1.  Terrestrial environment  - The  terrestrial environment  is based on land and 

consists of biomes, such as grasslands, one of several kinds of forests, savannas, 

or deserts. 

2.  Freshwater environment  -  The  freshwater  environment  can  be  further  

subdivided between   standing-water   habitats   (lakes,   reservoirs)   and   running-

water   habitats (streams, rivers). 

3.  Oceanic marine environment    -  The  oceanic  marine  environment  is  

characterized  by saltwater and may be divided broadly into the shallow waters 

of the continental shelf composing the neritic zone 

4.    Oceanic region - The deeper waters of the ocean that constitute the   

       oceanic region. 

 



 

 Two major subdivisions of modern ecology are 

•   Ecosystem ecology -  which views ecosystems as large units, and 

• Population   ecology  -   which   attempts   to   explain   ecosystem   behavior   

from   the properties of individual units. 

 

In practice, the two approaches are usually merged.  Descriptive ecology describes the 

types and nature of organisms and their environment, emphasizing structures of ecosystems 

and communities and dispersions   and   structures   of   populations.     Functional   ecology   

explains   how   things   work   in   an ecosystem, including how populations respond to 

environmental alteration and how matter and energy move through ecosystems. 

 

Ecosystems are broadly divided into natural and artificial.  Natural ecosystems are those 

that are existing in nature; they are further classified into terrestrial and aquatic.  Terrestrial 

includes hot desert, grass land, tropical and temperate rainforest and aquatic includes ponds, 

river, streams, lakes, estuaries, oceans, mangroves, swamps  and  bays  etc. However these 

two ecosystems are self-regulating, open system with a free exchange of inputs and outputs 

with other systems. Artificial ecosystems are simple, human-made, unstable and subjected to 

human intervention and manipulation.  Usually it is formed by clearing a part of the forest or 

grassland e.g. crop field, agricultural land. 

 

Structure and Function of an ecosystem 

An  ecosystem  has two  components the  biotic  components consisting of  living  things,  

and  the abiotic portion, consisting of elements that are not alive. The non living constituents 

are said to include the following category, habitat, gases, solar radiation, temperature, 

moisture and inorganic and organic nutrients. The living organisms may be sub divided into 

producers, consumers and decomposers. Abiotic Components  include  basic  inorganic  and  

organic  components  of  the  environment  or  habitat  of  the organism.  The  inorganic  

components  of  an  ecosystem  are  carbon  dioxide,  water  nitrogen,  calcium phosphate all 

of which are involved in matter cycle (biogeochemical cycles). The organic components of an 

ecosystem  are proteins, carbohydrates, lipids and amino  acids, all of which are  synthesized 

by the biota (flora and fauna) of an ecosystem and are reached to ecosystem as their wastes, 



 

dead remains etc. the climate 'microclimate' temperature, light soil etc. are abiotic 

components of the ecosystems. 

 

Functions of an Ecosytem 
 

Ecosystem function is the capacity of natural processes and components to provide 

goods and services  that  satisfy  human  needs,  either  directly  or  indirectly.  Ecosystem  

functions  are  subset  of ecological processes and ecosystem  structures. Each function is the  

result  of the  natural processes of the total ecological sub-system of which it is a part. Natural 

processes, in turn, are the result of complex interactions  between  biotic  (living  organisms)  

and  abiotic  (chemical  and  physical)  components  of ecosystems through the universal driving 

forces of matter and energy. There are four primary groups of ecosystem  functions  (1)  

regulatory  functions,  (2)  habitat  functions,  (3)  production  functions  and  (4) information 

functions. This grouping concerns all ecosystems, not only for forests. 

 

General characterization of ecosystem functions are: 
 

(1)  Regulatory  functions:  this  group  of  functions  relates  to  the  capacity  of  natural  and  

semi-natural ecosystems to regulate essential ecological processes and life support systems 

through bio-geochemical cycles and other biospheric processes. In addition to maintaining the 

ecosystem (and biosphere health), these regulatory functions provide many services that have 

direct and indirect benefits to humans (i.e., clean air, water and soil, and biological control 

services). 

 

(2) Habitat functions: natural ecosystems provide refuge and a reproduction habitat to wild 

plants and animals and thereby contribute to the (in situ) conservation of biological and 

genetic diversity and the evolutionary process. 

 

(3)  Production  functions:  Photosynthesis  and  nutrient  uptake  by  autotrophs  converts  

energy,  carbon dioxide,  water  and  nutrients  into  a  wide  variety  of  carbohydrate  

structures  which  are  then  used  by secondary   producers  to  create  an  even  larger  variety  

of  living  biomass.  This   broad  diversity  in carbohydrate  structures  provides  many  



 

ecosystem  goods  for  human  consumption,  ranging  from  food and raw materials to energy 

resources and genetic material. 

 

(4)  Information  functions:  Since  most  of  human  evolution  took  place  within  the  context  

of  an undomesticated  habitat,  natural  ecosystems  contribute  to  the  maintenance  of  

human  health  by providing  opportunities  for  reflection,  spiritual  enrichment,  cognitive  

development,  recreation  and aesthetic experience. 

 

Components of an ecosystem: Complete ecosystem consists of four basic components such 

as producers,  consumers,  decomposers  and  abiotic  components  e.g.  Pond.    If  anyone  of  

these  four components are lacking, then it is grouped under incomplete ecosystem e.g. Ocean 

depth or a cave. 

 

Productivity  in  the  Environment:  The  productivity  of  an  ecosystem  is  the  rate  at  which  

solar energy  is  fixed  by  the  vegetation  of  the  ecosystem;  it  is  further  classified  into  

primary  productivity, secondary productivity and net productivity. 

 

Primary productivity refers to the rate at which radiant energy is stored by 

photosynthetic and chemosynthetic activity of producers; it is further distinguished as gross 

primary productivity (GPP) and net primary productivity (NPP).    It  is  expressed  in  terms  of  

weight  (g/m2/yr)  or  energy  (kcal/m2). Secondary productivity refers to the rates of energy 

storage at consumer levels. 

 

An understanding of ecology is essential in the management of modern industrialized 

societies in ways that are compatible with environmental preservation and enhancement. The 

branch of ecology that deals with predicting the impacts of technology and development and 

making recommendations such that these activities will have minimum adverse impacts, or 

even positive impacts, on ecosystems may be termed as Applied Ecology. It is a 

multidisciplinary approach. 

 

Interactions among living organisms are grouped into two major groups viz. 

•   Positive interactions    •   Negative interactions 



 

I.  Positive interactions 

 

Here  the  populations  help  one  another,  the  interaction  being  either  one  way  or  

reciprocal. These include (i) Commensalism, (ii) Proto co-operation and (iii) mutualism. 

 

1.  Commensalism 

 

In this, one species derives the benefits while the other is unaffected. 

 

Eg. (i)  Cellulolytic fungi produce a number of organic acids from cellulose that serve as 

carbon sources for non-cellulolytic bacteria and fungi. 

 

Eg. (ii)  Growth factors are synthesized by certain microorganisms and their   excretion 

permits   the proliferation of nutritionally complex soil inhabitants. 

 

 

2. Proto-cooperation 

 

It  is also  called as non-obligatory mutualism. It  is an association of mutual benefit  to the  

two species  but  without  the  co-operation  being  obligatory  for  their  existence  or  for  

their  performance  of reactions. 

 

Eg.  N2 can be fixed by Azotobacter with cellulose as energy source if a  cellulose 

decomposer is present to convert the cellulose to simple sugars or organic acids. 

 

3.  Mutualism 

 

Mutually  beneficial  interspecific  interactions  are  more  common  among  organisms.  

Here  both the species derive benefit. In such association there occurs a close and often 

permanent and obligatory contact more or less essential for survival of each. 

 



 

Eg.      (i) Pollination by animals. Bees, moths, butterflies etc. derive food from hectar, or 

other plant product and in turn bring about pollination. 

(ii)  Symbiotic nitrogen fixation: 

 

Legume  -  Rhizobium  symbiosis.  Bacteria  obtain  food  from  legume  and  in  turn  fix  

gaseous  nitrogen, making it available to plant. 

 

II. Negative interactions 

 

Member  of  one  population  may  eat  members  of  the  other  population,  compete  

for  foods, excrete harmful wastes or otherwise interfere with the other population. It includes 

(i) Competition, (ii) Predation, (iii) Parasitism and (iv) antibiosis. 

 

 

(i)  Competition 

 

There is a suppression of one organism as the two species struggle for limiting quantities 

of nutrients O2 space or other requirements in this condition. 

 

Eg. Competition between Fusarium oxysporum and  Agrobacterium radiobacter. 

 

(ii)  Predation 

 

A predator is free living, which catches and kills another species for food. Most of the 

predatory organisms are animals but there are some plants (carnivorous) also, especially fungi, 

which feed upon other animals. 

 

Eg.       (i)        Grazing and browsing by animals on plants. 

(ii)        Carnivorous plants such as Nepenthes, Darligtoria, Drosera etc.    

             consume insects and other small animals for food. 

(iii)       Protozoans feeding on bacteria. 



 

(iii.)  Parasitism 

 

A parasite is the organism living on or in the body of other organisms and deriving its 

food more or less permanently from its tissues. A typical parasite lives in its host without killing 

it, whereas the predator kills that upon which it feeds. 

 

Eg.     Species  of   Cuscuta  (total   stem   parasite)   grow   on  other   plants   on  which   they   

depend  for nourishment. 

 

Parasitism may occur   even with in the   species.  Hyper parasites   which  are  chiefly   fungi   

growing parasitically on other parasites, (ie) Parasite on a parasite. 

 

Eg.         Cicinnobolus cesatii is found as hyper parasite on a number of powdery mildew fungi. 

 

(iv)  Antibiosis 

 

The phenomenon of the production of antibiotic is called as antibiosis. Antibiotic is an 

organic substance produced by one organism which in low concentration inhibits the growth 

of other organism. 

 

Eg.      Streptomycin -   S.griseus , Penicillin    -  P.  notatum  ,  Trichoderma  harzianum  

inhibits  the growth of  Rhizoctonia sp. 

 



General Characteristics of Phylum Cnidarians 

(Coelenterata) 
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In 1887 Leuckart coined the name Coelenterata. This Coelenterata included sponges and 
Ctenophores. In 1888 Coelenterata is divided into 3 phyla. 

1) Spongiaria 2) Cnidaria and 3) Ctenophora. 

Therefore, Cnidaria is the most suitable name for this phylum. Coelenterata was divided into 
Cnidaria (for coelenterates proper) and Acnidaria (for the ctenophores). Hyman regarded 
ctenophora as a separate phylum. 

1) Huxley (1856) proposed the name Hydrozoa. 

2) Hackle in 1891 proposed the name Scyphozoa. 

3) Ehrenberg in 1833 proposed the name Anthozoa. 

 

 



GENERAL CHARACTERS: 

The coelenterates are radial symmetrical, tentacle bearing aquatic organisms. 

1. All are aquatic, mostly marine but a few are fresh water forms. Ex: Hydra. 
2. They may be solitary or colonial. 
3. They may be sedentary or free-swimming. 
4. Head and segmentation is absent. 
5. Tentacles encircle the mouth in one or more whorls. They are used for food capture, 

and defense. 
6. These are all diploblastic animals. They show ectoderm and endoderm. In between jelly 

like mesoglea is present. 
7. The cnidoblasts are important defensive and offensive cells. They are useful for food 

capture. 
8. Undifferentiated free interstitial cells are found among the epithelial cells. 
9. Mouth is present. Anus is absent. 
10. Mouth leads into a central cavity called 'Coelenteron. Hence the name Coelenterate'. 
11. Coelenterates are acoelomate. Because there is no true body cavity, or coelom. 
12. Respiratory, circulatory and excretory systems are absent. 
13. These are radial symmetrical animals. 
14. Nervous system is diffused type. 
15. Polyp is a nutritive zooid and fixed zooid. The medusa is a free swimming zooid and 

sexual zooid. 
16. Nutrition is intercellular and intracellular. 
17. Locomotion in medusa is by muscles. 
18. In Coelenterates Polymorphism tendency is seen in some examples. 
19. Asexual reproduction is by budding. 
20. Sexual reproduction takes place by the development of gonad and sex cells. Planula 

larva is seen. 

   

https://www.bioscience.com.pk/glossary/undifferentiated
https://www.bioscience.com.pk/glossary/polyp
https://www.bioscience.com.pk/glossary/polymorphism


Distribution and abundance 

Many of the world’s benthic (bottom-dwelling) ecosystems are dominated by anthozoans. 
Although soft and hard corals coexist in virtually all tropical areas appropriate for either, coral 
reefs of the tropical Indo-Pacific are built mainly by members of the anthozoan order 
Scleractinia (hard corals); whereas on coral reefs of the Caribbean members of the anthozoan 
subclass Alcyonaria (soft corals) are much more prominent. Aside from being the most 
numerous and covering the greatest area of any animals on the reef, the corals structure their 
environment, even after death. Soft corals contribute greatly to reef construction by the 
cementing action of the skeletal debris (spicules), filling in spaces between hard coral 
skeletons. 

Soft-bodied anthozoans are similarly dominant in other seas. Temperate rocky intertidal zones 
in many parts of the world are carpeted with sea anemones. They sequester the space that is 
therefore made unavailable to other organisms, thus having a profound impact on community 
structure. The curious hemispherical anemone Liponema is the most abundant benthic 
invertebrate in the Gulf of Alaska, in terms of numbers and biomass. Anemones cover parts of 
the Antarctic seabed, and they occur near the deep-sea hot vents. 

1. Habitat:  

All are aquatic and are mostly marine, except a few like Hydra, are fresh water.  

2. Body Form:  

Body form varies considerably. Many colonial cnidarians like Obelia are trimorphic, having 
three kinds of zooids — polyps, blastostyles and medusae. Occurrence of more than one type 
of individuals in their colonies performing different functions is called polymorphism.  

3. Symmetry:  

They show radial symmetry.  

4. Germ Layers: 

Cnidarians are diploblastic animals, i.e., derived only from two embryonic germ layers, viz., 
ectoderm and endoderm. 

5. Level of Organization: 

They are the first multicellular animals from evolution point of view, which show tissue level of 
organization. 



6. Body wall (Fig. 4.12): 

The body wall consists of two layers of cells; outer epidermis and inner gastro dermis. There is 
a non-cellular gelatinous layer, called mesogloea, between the epidermis and the gastro 
dermis.  

 

 

 

 



Circulatory system, Blood vessels & their arrangement  
 

 The circulatory system of earthworm is closed type, as the blood flows only 

thorough the blood vessels.  

 The blood vascular system of Pheretima posthuma consists of an elaborate 

system of blood vessels through which blood flows continuously.  

 The blood of earthworm is red in color due to the presence of hemoglobin 

dissolved in the plasma unlike other vertebrates where hemoglobin is present 

in the red blood cells.  

 The cells suspended in the plasma are transparent and colorless. 

 

 
  

  



 

 The blood vessels and their arrangement in first thirteen segments 

 The blood vessels of the circulatory system of earthworm include 

longitudinal blood vessels, hearts, anterior loops and the ring vessels. 

 

The longitudinal blood vessels 

 These blood vessels include 

Dorsal blood vessel 

 It is the largest vessel in the body extending along the mid dorsal line above 

the gut.  

 This vessel is muscular, valvular and contractile. In this blood vessel, the 

blood flows from posterior end to the anterior end.  

 Immediately in front of each septum this vessel has a pair of valves in its 

lumen.  

 These valves prevent the backward flow of blood. In the first thirteen 

segments, it acts as a distributing vessel.  

 It sends out the blood collected from the posterior region into the anterior 

region of the gut and hearts.  

 It extends forward up to third segment where it divides into three branches 

and distributes to pharyngeal bulb as well as the roof of the buccal chamber.  

 This vessel gives off a pair of stout branches in 3rd, 4th, 5th, 6th and 8th 

segments.  

 These stout branches take blood to pharynx, pharyngeal nephridia, 

oesophagus and stomach. 

 

Ventral blood vessel 

 The ventral blood vessel, which is the chief distributing blood vessel, lies 

below the gut along the mid ventral line.  

 It is the longest blood vessel extending upto second segment anteriorly.  

 It is a non-muscular, non-valvular and non-contractile blood vessel which is 

distributive in nature. 

 In this blood vessel, the blood flows from the anterior end to posterior end, 

behind the hearts.  

 It gives off a pair of ventro-tegumentary vessels in each segment, which 

supplies blood to the body wall, septa, integumentary nephridia and 

reproductive organs present in that segment.  

 The ventro-tegumentary blood vessels lie just in front of the posterior 

septum of the segment. 

 



Latero-Oesophageal blood vessels 

 These are a pair of blood vessels which are large and are situated one on 

each ventro-lateral side of the gut in the first thirteen segments.  

 Two lateral-oesophageal blood vessels are anterior in continuation of sub-

neural blood vessel which bifurcates in the 14th segment to formed paired 

lateral-oesophageal blood vessels.  

 These blood vessels collect blood, through a pair of smaller blood vessels in 

each segment, from the body wall, septa, integumentary nephridia, 

pharyngeal nephridia and reproductive organs in the first thirteen segments.  

 They also collect blood from alimentary canal of the first thirteen segments. 

In these vessels blood flows from anterior to posterior end. 

 

Supra-oesophageal blood vessel 

 This vessel is located in the segments from 9th to 13th. It lies on the dorsal 

side of the stomach.  

 It is a collecting blood vessel and collects blood from the gizzard and the 

stomach.  

 The supra-oesophageal blood vessel is connected with the lateral 

oesophageal blood vessels through anterior loops and ring vessels.  

 In this blood vessel, blood flows from anterior end to posterior end.  

 The supra-oesophageal blood vessel at places divides into two and unites 

again to forma a single vessel. 

 

Hearts 

 The dorsal blood vessel and the ventral blood vessel are connected by a pair 

of pulsating hearts, in each of 7th, 9th, 12th and 13th segments.  

 Of these four pairs the anterior two pairs connect only the dorsal blood 

vessel to ventral blood vessel. Hence they are called as ventral hearts.  

 The posterior two pairs connect both the dorsal blood vessel and the supra-

oesophageal blood vessel with the ventral blood vessel. Hence they are 

called lateral-oesophageal hearts. 

 

 These two types of hearts also differ in number and arrangement of their 

valves.  

 Four pairs of valves are present in each lateral heart, while three pairs of 

valves are present in each lateral oesophageal heart.  

 Hearts allow the blood to flow into the ventral blood vessel only. 

 

  



Anterior loops 

 There are two pairs of loops like vessels, one pair in 10th and 11th segments.  

 These are called anterior loops. They connect the lateral-oesophageal blood 

vessels with the supra-oesophageal blood vessel.  

 Anterior loops are non-muscular, non-valvular and non-pulsatile.  

 The blood from the lateral-oesophageal blood vessels flows into supra-

oesophageal blood vessel through these loops. 

 

Ring vessels 

 In the segments 10th to 13th, the wall of the stomach shows a series of 

vessels, connecting the supra-oesophageal blood vessel and lateral-

oesophageal blood vessels.  

 They are called ring vessels. They are situated within the muscular coat of 

the stomach wall.  

 Through these ring vessels, the blood flows from the lateral-oesophageal 

blood vessels to the supra-oesophageal vessel. 

 

 

 The blood vessels and their arrangement behind first thirteen segments 

 The blood vascular system behind first thirteen segments consists of 

longitudinal vessels, commissural vessels and intestinal plexus. 

 

Longitudinal blood vessels 

 Dorsal blood vessel, ventral blood vessel and sub-neural blood vessel are the 

three longitudinal blood vessels in this region 

 

       
  

 

 



Dorsal blood vessel 

 It is the collecting blood vessel in this region.  

 It is present along the mid dorsal line above the gut.  

 It collects blood in each segment through dorso-intestinal vessels from the 

intestine and from the sub-neural blood vessel through the commissural 

blood vessels.  

 The openings of dorso-intestinal and commissural blood vessels into the 

dorsal blood vessel are valvular. 

 

Ventral blood vessel 

 It is the chief distributing blood vessel in this region.  

 It gives rise to a pair of ventro-tegumentary blood vessels and a single 

ventro-intestinal blood vessel in each segment.  

 Unlike the ventro-tegumentary blood vessels in the anterior region, they 

pierce the posterior septum of the segment and extend with their branches 

into the succeeding segment.  

 The ventro-tegumentary blood vessel travels upwards along the inner surface 

of the body wall right up to the mid dorsal line and supplies blood to the 

body wall and integumentary nephridia on its course.  

 Just before it pierces the septum, the ventro-tegumentary gives off the 

branch called septo-nephridial blood vessel that supplies blood to the septal 

nephridia.  

 The ventral blood vessel also gives off in each segment, a median ventro-

intestinal vessel from its dorsal surface supplying blood to the ventral wall 

of the intestine. 

 

Sub-neural blood vessel 

 It extends from 14th segment to the posterior end in the mid-ventral line, 

beneath the ventral nerve cord.  

 It is non-muscular, non-valvular, collecting vessel.  

 It receives a pair of small branches in each segment collecting blood from 

the ventral body wall and the ventral nerve cord.  

 The blood in this vessel flows from the anterior to the posterior. 

 

Commissural blood vessels 

 A pair of commissural blood vessel is present in each segment from 14th 

onwards.  

 They connect sub-neural blood vessel to the dorsal blood vessel.  



 They collect the blood from the septal nephridia, reproductive organs and 

the body wall through small branches from 14th till the last segment and 

send it to the dorsal blood vessel.  

 Each commissural vessel gives off a septo-intestinal branch to the intestine.  

 Thus the commissural blood vessels act as collecting and distributing 

vessels. 

 

Intestinal plexus 

 The following are the types of intestinal plexus present in Pheretima. 

 

Dorso-intestinal blood vessels 

 Two pairs of dorso-intestinal blood vessels are present in each segment and 

are located on the dorsal side of the intestine.  

 These vessels collect the blood from the intestinal wall and open into the 

dorsal blood vessel.  

 The blood in these vessels contains the digested food materials. 

 

Intestinal blood plexuses 

 It consists of a network of capillaries in the intestine, one internal and one 

external.  

 Capillaries of the internal network are situated between the circular muscle 

layer of the intestine and its internal epithelial lining.  

 The capillaries belonging to the external network lie on the surface of the 

gut.  

 The internal plexus serves to absorb nutrients from the gut and is connected 

to the dorsal blood vessel through the dorsal-intestinals.  

 The external plexus receives blood from the ventro-intestinal and septo-

intestinal blood vessels and is connected to the internal plexus. 

General Excretory system of Earthworm 

 

 The excretory organs of earthworm are minute, coiled tube like structures 

called nephridia.  

 Nephridia are ectodermal in origin.  

 They are derivatives of the ectodermal ciliated ducts, several types of 

nephridia occur in earthworm 

 

Structure of typical Nephridia 

 The typical nephridia are found in earthworms like Drawida grandis. 

 It consists of three parts, 



 

 Ciliated funnel called as nephrostome, lying in the segment preceding the 

segment containing the main mass of the nephridium 

 A short ciliated canal called neck which is in continuation with the 

nephrostome. It enters the next segment by piercing the septum. 

 Body of the nephridium, which is long convoluted tube.  

 It opens outside through the nephridiopore.  

 This pore lies on the ventral or lateral surface of the segment. A pair of such 

nephridia is arranged one on either side of the alimentary canal. 

 The body of nephridium is divided into ciliated, glandular and muscular 

regions.  

 Ciliated and glandular regions are intracellular in origin; muscular region is 

intercellular in origin.  

 The glandular region collects nitrogenous waste from the blood and the 

nephrostome collects waste from the coelomic fluid. 

 

 Nephridia with nephrostome are called open-nephridia and those with no 

nephrostome are called as closed-nephridia.  

 The nephridia which open out through nephridiopore are called exonephric 

nephridia and those which open into the gut are called enteronephric 

nephridia. 

 

 The typical nephridia described above are absent in Pheretima posthuma.  

 In Pheretima posthuma three types of nephridia are present namely septal 

nephridia, integumentary nephridia and pharyngeal nephridia.  

 In Pheretima, nephridia occur in all the segments except the first two.  

 Most of the excretory fluid is released into the alimentary canal from where 

it is sent out though anus along with the undigested food. 

 

Septal nephridia 

 Septal nephridia are present on the intersegmental septum starting from 15th 

or 16th segment and continue till the last segment.  

 They are present in four rows; two rows on each of the anterior and posterior 

faces of a septum.  

 They are arranged in a row on each side of the alimentary canal on each face 

of the septum.  

 Each row contains 20-25 nephridia.  

 Except in 15th segment and in the anal region, all other segments contain 

80-100 septal nephridia each. 



  

 

 

Septal nephridium consists of funnel called nephrostome followed by neck and 

body of nephridium. The body of the nephridium consists of a short straight lobe, a 

long spirally twisted loop with a narrow apical part and terminal duct, which joins 

the septal excretory canal. 

 

 The funnel like nephrostome is a ciliated and round structure that opens into the 

coelom. So the septal nephridia are also called as open nephridia. A narrow long 

ciliated tubule called neck leads from the funnel into the body of the nephridium. 

Twisted loop of the long tubule consists of two limbs, a proximal limb and a distal 

limb, spirally twisted around each other. At the base of the nephridium, the straight 

lobe is connected with the distal limb of the twisted loop. The proximal limb on 

one hand receives the neck and on the other hand gives off the terminal duct. 

 

 
  



 

Integumentary nephridia: Integumentary nephridia are smallest nephridia of 

Pheretima. So they are also called as micro nephridia. They lie scattered on the 

entire internal surface of the body wall except in the first two segments. They are 

V shaped structures and hang out in the coelom. The number ranges from 200-250 

in each segment, except in the clitellar segments. In the clitellar segments they are 

ten times more than the usual number. 

 

Such large numbers of integumentary nephridia in the clitellar region are referred 

to as forests of nephridia. Integumentary nephridia do not have coelomic funnel 

and are described as closed type. They open out independently through 

nephridiopores on the outer surface of the body wall and are described as 

exonephric nephridia. 

 

Pharyngeal nephridia: Pharyngeal nephridia are located in 4th, 5th and 6th 

segments. They lie on either side of the pharynx and oesophagus and paired 

bunches. Hence they are also described as tufted nephridia. Each tuft consists of 

large number of nephridia. The terminal ducts of these nephridia join together and 

form a long thick walled duct, which opens into the gut. 

 

The pair of ducts from the nephridial bunches of the sixth segment opens into the 

buccal cavity, while those from the nephridia of the fourth and fifth segments open 

into pharynx. These nephridia lack the nephrostome and hence they are closed 

type. Just like the septal nephridia, these nephridia discharge their excretory 

products into the lumen of the gut. So they are described as enteronephric 

nephridia. 

 

Physiology of excretion: The chief nitrogenous waste products of Pheretima are 

ammonia, urea and creatinine. These nitrogenous waste products are found in the 

blood, coelomic fluid and excretory fluid of the earthworms. All the nephridia have 

a abundant supply of blood, they collect nitrogenous wastes from the blood. The 

septal nephridia communicate with the coelom through their nephrostomes and 

hence they can eliminate excretory wastes both from the blood and coelomic fluid. 

Eleocytes are collected by the sepal nephridia from the coelomic fluid. 

 

Urine is hypotonic both to blood and the coelomic fluid. Nephridia play an 

important role in osmoregulation. The enteronephric nephridial system in 

Pheretima, which discharges excretory fluid into the lumen of the intestine, is an 

adaptation for conservation of water. Thus these nephridia help also in 



osmoregulation. Earthworms mostly excrete urea as the excretory products and are 

describes as ureotelic animals. Chloragogen cells also help in excretion. 

 

  

Respiratory system of Earthworm 

 

There are no special respiratory organs in earthworm. Exchange of respiratory 

gases takes place through the thin moist body wall. In the body wall there is 

extensive system of blood capillaries. The respiratory pigment hemoglobin is 

dissolved in the plasma of the blood. Hemoglobin carries oxygen from the blood to 

the body wall of the tissues. 

 

The epidermis is a permeable membrane through with carbon dioxide of the blood 

is exchanges for the oxygen of the atmosphere. Effective exchange of gases can 

take place only when the skin is moist, the body wall is kept moist by the 

dampness of the soil, the coelomic fluid which oozes out through the dorsal pores 

and the mucus secreted by the epidermal cells. If the body wall dries up, the 

earthworm dies due to the suffocation. 
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