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Reproduction in Paramoecium
Paramoecium reproduces sexually as well as asexually. Commonly, it reproduces asexually by transverse binary fission  under favourable conditions of food. The sexual reproduction occurs  by conjugation  but at times by processes such as endomixis, autogamy, cytogamy and hemimixis.
Binary Fission:
It is the most common type of reproduction in Paramoecium in which the division is transverse. It takes place during favourable conditions.

1. Paramoecium stops feeding.

2. Becomes less active.

3. Develops two minute pores near the middle of its body for the future contractile vacuoles of daughter individuals.
4. Doubles its cilia

5. Oral groove disappears

6. Micronucleus divides by mitosis and they move away from each other.

7. Macronucleus divides by amitosis. It simply becomes elongated and constricted in the middle forming two daughter nuclei.
8. A transverse constriction forms a round in the middle of the body.

9. A new cytopharynx and cytostome are formed for the future daughter.

10. The furrow deepens till the cytoplasm is completely divided resulting in two daughter paramecia of equal size.

11. Each daughter paramecium receives one contractile vacuole from the parent and develops one new contractile vacuole.

12. The time required for the process of Binary fission is two hours and it may occur one to four times per day.

13. The individuals produced are genetically identical (clones).


Binary Fission in Paramoecium
Conjugation:
Conjugation is a means of sexual reproduction in Paramoecium.
1. In conjugation, two different mating types come in contact and attach to each other by their oral surfaces.

2. The individuals which take part in conjugation are called as conjugants.
3. The pellicle and ectoplasm of both individuals from the attached surface disintegrate and a protoplasmic bridge is formed between them.

4. The macronucleus disintegrates as it does not take part in the process.

5. Micronucleus divides by meiosis to form four haploid nuclei. Out of the four, three degenerate.
6. The remaining nucleus divides mitotically to form a smaller, motile male pronucleus and a larger, immotile female pronucleus.
7. The male pronucleus of each conjugant migrates to the other through the protoplasmic bridge and fuses with the female pronucleus to form diploid zygote. This process of fusion of nuclear material is known as amphimixis.
8. The conjugants now separate and are called as exconjugants.
9. The zygote nucleus of each exconjugant divides three times to form eight nuclei. Four enlarge and become macronuclei and other four become micronuclei. Three micronuclei degenerate.

10. Each exconjugant now has four macronuclei and one micronucleus. The micronucleus divides mitotically into two.
11. Each exconjugant now divides by binary fission into two so that each individual has two macronuclei and one micronucleus.

12. The micronucleus of each individual again  divides with the division of each daughter Paramoecium forming two individuals, each containing one macronucleus and one micronucleus.

13. Thus, from each exconjugant, four young Paramoecia are formed at the end of conjugation.

Significance of Conjugation:

1. Rejuvenation

2. Nuclear reorganization

3. Hereditary variation

Endomixis: Endomixis is a process of nuclear reorganization which occurs in a single individual without the fusion of gametic nuclei.

Autogamy: Autogamy is the process of nuclear reorganization which occurs in a single individual. In this process, micronuclei of the same individual fuse together.

Hemixis: Hemixis is the process of reorganization of macronucleus without any change in micronucleus.
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