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Cell Division
coniected with each other by the centromere and botl remain closely

4. Both chiomatirs rema

associated along their ent
§. The chromatids become

6. The nucleolur starts to disappoar.

cs and migrates towards the ©

f the cell contain paired centri
ted body or bridge k

ire lengths.
shortened and thickened,
1ach centriole

pposite poles of the cell §
ales or diplosoime.
nowa as the ceptrodesmus in between

% Hach centriolc separat
duplicates, «c that both poles 0
8. The centrosome forms an elonga

the two centrioles.
9. From the centrodesmus delicate filaments

Prometaphase
In prometaphase (Gr., pro=before, meta=aficr,

occur in the cell ;
1. The nuclenr membraae completely disintegralcs.
2. A clear zone known as tie equator appears in between the mid-linc of the s

(microtubules) or asters arise and form the Lpindle.
phﬂsixr.ippcamncc) following changes usually

pmdic and the

nucleus.
3. The chroinosonics move towards the equator.
ctaphase and during this

Metaphase
. The metaphasc (Gr., meta=after ; phasisszappcarance) follows the prom

phase following events occur in the cell : )
i. Each chromosome reaciics to the equator and all arrange themselves radiaily atibe periphery
while the larger chromosomes

of the spindle.
2. The smaller chromosomes usually remain towards the interior,
ach with the centromere of each

remain at the periphery.
res of microtubules of the spindle att

3. Some of the fib
chromosomie and are known as the chromosomal fibres.
4. Some of the fibres or microtubules of the spindle remain attached from onc end to the other
own as continuous fibres.
own s interzonal fibi.s or

end with the centrioles and are kn
5. Certain fibres occur n between the chromosomes and are kn

interchromosomal fibres.
Anaphase At _ _
(Gr., ana=up; phasis--appcarancc) following changes occur inthe cell

In the anaphase
divides i o two.
and form two chromosomes.

1. The centromere of ecach chromosome
matids of the cach chromosome arc separated
ards the opposite poles of the

osomes become shorter and thicker and migrate tow

towards the oppos
of interchromosomal or interzona

rds the opposite poles.

2. The chro

3. The chrom
ite noles is achicved by the

e danghter chromosoimes
| fibres. The

4. The migration of th
contraction of chroniosomal fibres and the stretching
interzonal fibres push the daughter chromosomcs towit
Telophasc . O
The telophasc is the final stage of mitosis and during this ph
1. The chromoscmes whith reach at the opposite poles of the ¢
DNA protein fibres loosen and the ChromoserIcs become thread-like.”
2. The nucleoius reappears.
nuclear envelope aroun - e chi

3, The endoplasmic reticuium forms the new

cell.

asc following events occur
elis now clongate. tac coils of

omosomes and

the nucleolus.
4. The microtubules of ihe aster and mitotic spindle rearrange aml Jisappear.
Thus, after the tclophase two daughter nuclei are formed duc o ihe karyokinesis. The

karyokincsis is followed by the cytokinesis.
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Cell Division

nificance of Mitosis
as been summarized in the following

The importance of

points :
1. In mitotic division, the chromosome number in cach d

parent cell.
2. The mitosis helps the cell in maintaining its proper size.
m is maintained in the amount of DNA and

3. Through the process of the mitosis an equilibriu

RNA contents.
4. The mitosis p

of the organisms.
5. Due to the mitosis the old decaying and dead ce

6. The mitosis helps the organisms in the asexual reproduction.
also depend on the mitosis for the increasc in their number.

MELOSIS
ined by 1.B. Farmer in 1905. The meiotic
loid gameles takes

The term meiosis (Gr., meioum =
division is of utmost iimportance for those organisms in which the union of the hap
mber of chromosomes of the diploid germ
mosomes in the

!acc'during the st.cual reproduction. By redu
cells into the haploid gametes the meiosis maintains a constant number of the chro
i of plants a

species. Thus, meiosis helps ‘in alternation of generatio .
idec nd the nucleus and cytoplasm divide

_animals. In the process of meiosis the chromasomes div
tw:_ce._D;ue to the meiosis four haploid cells are formed from the single diploid cell, The process of
meiosis is fundamentally same in all tha animals and plants but certain biologists recognised following
three types of meiotic divisions accordirig to their oceurrence at different stages of the life cycle of

the organisms.
1. Sporogengtic mel
as the sporogenetic meiosi
2. Gametic meiosis.- In mo
gamctogenesis (spermatogenesis and oogene
, 3. Zygotic meiosis. In certain lower plants
the fertilization of the egg by a sperm. This type ©
Meiocytes. The cells in which the meiosis t

meiocytes of the testes of male gonads are known 3
ovaries or female gonads are termed as oocytes. The meiocytes of

as sporocyies. . ;
* Chemicalsubstances initiating meiosis. The process of meiosis s

of nucleic acids in the nucleus or on certain hormoaes. FFor instance, 1
(o initiate the meiosis 1 certain parasitic flagellate prot

ecdysone is found sis in ‘
the cell the amount of the DNA material 1$ increased in comparison 10 the
ill now no information is available about the exac

occur in the cell, However, Ui

which may initiate the meiosis.

Process of Meiosis :
The meiotic divisionin

Sig
the mitosis for the organisms h
aughter cell remains the same like the

sent of organs and the body

rovides the opportunity for the growth and develop

11s are replaced by the new cells.

7. The gonads and the sex cells

{osis. The meiosis occurring at the time of spore formation is referred 10
s. This type of meiosis is commonly found in plants.
at the time of

st animals and lower plants the meiosis OCCUTS

sis) and is known as gametic meiosis.
meiosis occure immediately afte

_sometimes the

f meiosis is known as 7.y gotic meiosis.

akes place arc known as the meiocytes. T¥
and the meiocytes of \

s the spermatocytes
the plant sporangium are kno

cemstodepend onthe bala
nsect moulting hormone,
ozoans. Further, whe
RNA, meiosis is four
{ chemical substa

s of a diploid cell resulting into four he

cludes two complete division
nuclei. The first meiotic division includes a long prophase in which the homologous chromo!
become closely associated to each other and interchange of hereditary material takes place be
he reduction of chromosome number takfs place an
so known

them. Further, inmeﬁfstmeioticdiviﬁqnt. 2 mber
two haploid cells are resultec by this division. The first meiotic division 18 315 ‘
haploid cell divides mitotically anc

heterotypic division, In the second mcin.tic t.li\'ri..%ion', the
" into four haploid cells. The second meiotic division is also known as the

homotypic division pairing of chromosomes, exchange of the genetic mate

chromosome number do not occur. ' §
continuously and each includes the usual stages of th

Both the meiotic divisions occur the of
M manhase and tclophase. The pmph;\sc of first meiotic divisy



