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KINGDOM PROTISTA 

General characters 

 All the organisms are unicellular and microscopic. 

 Mostly they are aquatic and some are terrestrial 

 They may be free-living, parasitic, saprophytic or symbiotic 

 They are holozoic or holophytic or saprozoic 

 Their reproduction takes place by sexual and asexual method 

 They can move with their locomotory organ like pseudopodia, cilia and flagella 
 

PARAMECIUM 
 

Habitat 

Paramecium is found in fresh water. It is widely distributed and commonly found animal. 

Its body is unicellular. The shape of the cell is like a sole of slipper. Therefore, it is called 

slipper animalcule.  
 

     Fig:- Paramecium 

Structure 

Pellicle: It is outer most covering. It is thin and elastic. It is made up of a kind of gelatinous 

substance. The surface of pellicle has hexagonal structure and each hexagonal structure 

consists of cilia outer side and trichocyst inner side. 

Its function is to provide shape to the cell and to give elasticity to the cell. 
 

Cilia: The outer layer is covered with fine hair like structure called cilia. The cilia arise from 

the cytoplasm and penetrate pellicle. The base of the cilia has nodule called 

kinetosome. The cilia help in locomotion and capture food. 
 

Trichocyst: The trichocysts are spindle shaped structure, which arrange at right angle 

towards inner side of pellicle. They are considered as defense organs. They are 

discharged out as needle like structures when the paramecium is stimulated. 
 

Oral groove: The oral groove is oblique aperture which runs backward and situated at 2/3rd 

part of the body. Base of oral groove is called vestibule and is conical shaped. The 

vestibule connects an opening called cytostome. The cytostome opens into gullet. It is 

tube like structures and called as cytopharynx. The gullet terminates in food vacuole. 
 

Cytopyge: There is small opening called cytoproct or cytopyge is present behind oral 

groove. It acts as anus of the paramecium through which undigested matters from the 

cell is passed out. 
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Cytoplasm: Cytoplasm is differentiated into two parts. The outer part is thin and called 

ectoplasm, inner part is granular called endoplasm. The ectoplasm consists of trichocysts 

and base of cilia. Endoplasm consists of cell organelles and cell inclusions. 
 

Nucleus: In the endoplasm, there are two nuclei. One is larger kidney shaped called 

macronucleus or mega nucleus which helps in vegetative reproduction. There is another 

is smaller round or spherical nucleus in the cavity of large nucleus called micronucleus, 

which helps in sexual reproduction.  
 

Contractile Vacuole: There are two contractile vacuoles one at each end. The contractile vacuole 

consists of 5-10 radial canals, which appear as star like structure. Each radial canal has three parts 

i.e. ampulla, terminal and injecting canal. 
Function of contractile vacuole 

It helps in absorption of water from the body and pour into the vacuole. The vacuole contracts 

time to time to throw out the excess water from the body. It is the organ of osmoregulation. 

 

Reproduction 
The 

paramecium 

reproduces 

both sexually 

and 

asexually 
 

Sexual 

reproduction  
It takes 

place by 

conjugation 

method.  

During the 

process  

following 

events 

occur 

 Two 

parame

cia 

come 

close 

and get 

attached together from side of oral groove by some sticky substances. The 

Paramecia that take part in conjugation are called conjugants. 

 At the point of 

attachment, pellicle degenerates to form cytoplasmic bridge. 

 After formation of cytoplasmic bridge, the macronucleus of 

each conjugant disappeared. 

 The micronucleus undergoes meiosis division in each 

conjugant to give four nuclei. 

 In each conjugant out of four nuclei, three nuclei 

degenerate and only one remain functional. 

 The remaining one nucleus of each conjugant undergoes 

mitosis division to produce two nuclei. Out of two nuclei, 

one is larger and other is smaller. 
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 Small nucleus of each conjugant migrates crosswise between two paramecia 

through cytoplasmic bridge. That nucleus is called migratory nucleus or male nucleus. 

The larger nucleus remains stationary and called stationary nucleus or female 

nucleus. 

 The migrated nucleus fuses with stationary nucleus in each conjugant to form zygote 

nucleus. 

 Now two paramecia separate together and then they are called exconjugant. 
 In each exconjugant the zygote undergoes mitosis division 3 times to produce 8 nuclei. 

 Out of eight nuclei, four becomes larger and 4 becomes smaller in each 

exconjugant. The larger nuclei are termed as macronucleus and smaller is 

micronucleus. 

 Out of four micronucleus 3 degenerate and one remains functional. 

  The functional micronucleus in each exconjugant divides into two and the 

conjugant divide by   binary fission into two daughter paramecia from each 

exconjugant. The macronuclei are shared equally. 

 Again the micronuclei of two daughter paramecia divide into two and macronuclei 

are again shared and later the paramecia divide again to produce 8 paramecia. 
Significance of conjugation 

The vitality is stored, the hereditary materials or characters are exchanged between two 

paramecia. 
 

There are some other methods of sexual reproduction 
 

Autogamy 

It takes place in single individual. The micronucleus divides into two and fuses to form 

synkaryuon or zygote. Then the Paramecium starts to divide to produce daughter 

paramecia. 
 

Hemixis 

In this method fragmentation and division of macronucleus takes place without any 

activity of micronucleus. 
 

Cytogamy 

It takes place in two individuals. In this process micronucleus divides 3 times to produce 8 

nuclei. in which 6 degenerate and remaining 2 fuse together to give zygote. 
 

Asexual Reproduction 

It takes place by binary fission method 

At first, micronucleus divides into 2 nuclei by mitosis. Macronucleus divides into 2 by 

mitosis. The cytpharynx also divides into 2 parts. The cytoplasm is also divided into 2 parts. 

Then transverse constriction is made from two sides. New contractile vacuoles are 

formed. The constriction meet at centre and two daughter paramecia re produced. 

 

Plasmodium 
 

It is a kind of protozoa, which causes malaria. A French microbiologist Charles Laveran in 

1880 discovers plasmodium in the blood of patient suffering form Malaria. In RBC, he 

found a cell which is amoeba like and this structure was not found in healthy man. Then 

he injected the blood of patient to the healthy man them the healthy man suffered from 

fever soon. 

There are four species of malarial parasites. 
Plasmodium vivax: It produces fever at every 48 hours. This is mostly found in India and Nepal. 

Plasmodium malariae: It produces fever at every 72 hours. 

Plasmodium falciperum: It produces continuous fever with high temperature 

Plasmodium ovalae: It produces night fever. 
 

Habitat 
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Plasmodium lives in RBC and liver of man. It 

also lives in some stages in mosquito 

stomach and salivary gland. It is widely 

distributed in tropical to temperate region 
 

Structure 

It is unicellular. A stage of plasmodium in RBC is called trophozoite which is amoeba like 

and feeding stage. The cell in this stage is covered by plasma lemma and is filled with 

cytoplasm. In the cytoplasm, double membrane nucleus is present. Endoplasmic 

reticulum is scattered in cytoplasm and mitochondria are double membrane. Small 

vesicles form golgibody, food vacuoles and concentric bodies are included in the 

cytoplasm. 
 

Reproduction (Life Cycle) 

Asexual Cycle in Man 
 When an 

anopheles 

mosquito bites a 

man to suck 

blood, she 

injects saliva-

containing 

sporozoites. The 

sporozoites are 

unicellular, 

uninucleate, 

and spherical 

and slightly curved stage of the Plasmodium.  

 The sporozoites after inoculation into the body circulate for about ½ an hour in the 

blood and reach to the liver.  

 There in liver the sporozoites start to penetrate the liver cells. Within the liver cell they 

become large and spherical in shape. This structure is called as Schizont. The Schizont 

undergoes multiple divisions to produce many spindle shaped structure called 

merozoites or cryptozoites. The process upto the formation of cryptozoites is called 

PRE  ERYTHROCYTIC SCHYZOGONY. 

 Now cryptozoite infects the new liver cells and penetrate into the cells. Within the cell, it 

becomes large and spherical in shape and called as schizont. The schizont undergoes multiple 

binary fission to produce many spindle shape structures called Metacryptozoites. Some 

metacryptozoites again infect the new liver cells and repeat the same cycle.  

The process from infection of new liver cell to the cormation of metacryptozoites is 

termed as e 

EXO- ERYTHROCYTIC SCHIZOGONY. 
 

 But some metacryptozoites divide and form two types of cryptozoites, one type of cryptozoites 

are larger and called macrometacryptozoites and another are smaller called as 

micrometacryptozoites. 
 

 Now micrometacryptozoites infect the RBC within the RBC it becomes large and spherical in 

shape. This structure is called trophoizoite. Within trophozoites large vacuole is formed and 

nucleus of its move at a side. This stage is called signet ring stage. Now vacuole breaks into 

small vacuole and the nucleus appear at centre and shape of the cell becomes like amoeba. 

This stage in RBC of the parasite is called amoeboid trophozoites. 
 

In amoeboid trophozoite stage, haemoglobin of RBC is broken into haematin and protein. The 

protein is used by cell and hematin gets converted into haemozoin which is toxic. At this stage 

in the cytoplasm of RBC, small granules are present and called as Schuffner's Granules. 
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Now the amoeba like 

trophozoite becomes 

spherical. This is called 

schizont or mature 

trophozoite. 

Now the schozont 

again divides to 

produces many 

spindle shaped 

micromerozoites.   

This cycle is called 

ERYTHROCYTIC SCHIZOGONY. 
 

 Some micromerozoites again infect the RBC and new liver cells and repeat the same cycle. 

This cycle is called POST ERYTHROCYTIC SCHIZOGONY. 
 

Sexual Cycle in Man 
 But some of the micromerozoites infect the 

RBC but do not repeat the same cycle. The 

micromerozoites having nucleus at the centre 

is called microgametocyte and those having 

nucleus at a side is called macrogametocyte. 

Now when mosquito bites man both the 

gametocytes are sucked through the blood 

and they reach to the stomach of the 

mosquito. 

 

Sexual Cycle in Mosquito 
In Stomach of the mosquito, macrogametocyte 

produces ovum and microgametocyte produces four to 

eight flagellate sperms. Now one of the sperm fertilizes 

ovum and when sperm penetrates the ovum zygote is 

formed.  

The cycle from the formation of gametocytes to the 

formation of zygote is called sesual cycle and it is termed 

as GAMOGONY.  
 

 

Asexual Cycle in Mosquito 

The zygote in the stomach of 

mosquito show movement and 

becomes elongated and called 

ookinete. The ookinete moves and 

get attached to the wall of 

stomach. At this stage, ookinete 

becomes thick walled and called 

as oocyst. The oocyst becomes 

large thick walled and nucleus 

undergoes multiple divisions to 

produce number of nuclei. Within 

oocyst groups of cytoplasm having 

many nuclei are formed called 

sporoblast. The sporoblast gets ruptured and number of spindle shaped structures comes 

out which are called sporozoites. Now sporozoites move towards salivary glands so that it 

can again enter to the man's body.  

The process from the formation of zygote to the formation of sporozoites is called 

SPOROGONY.  
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Hence, half sexual cycle takes place in man and half takes place in mosquito. If 

mosquito does not eat gametocytes they degenerate in human body. 
 

Symptoms of malaria 
Fever, chilling, sweating, weakness, nausea, vomiting, loss of apetite, loss of weight. 
 

Prevention 
use mosquito net, antimosquito cream or oil, antimosquito coil or mat, screening in door and 

windows, Removing bushes and water from the surrounding, spreading of kerosene oil in polluted 

water, DDT or insecticide should be sprayed, Mosquito larva eating fishes should be introduced in 

the water. 
 

Systematic position 
Kingdom   Protista. 

Phylum   Protozoa 

Subphylum   Sporozoa 

Genus   Plasmodium 

Species   vivax 

 


