Reproduction

continue their race by the mechanism of reproduc-
tion. The reproduction isaprocess by which theliving
beings propagate or duplicate their own kinds. The reproduc-
tion may be of following two types:
1. Asexua reproduction ; 2. Sexual reproduction.
Theword‘reproduction’ impliesreplication, anditistrue
that biologic reproduction almost aways yields a reasonable
facsimile of the parent unit. However, sexual reproduction,
performed by the majority of living organisms, produces the
diversity which isrequired for survival in aworld of constant
change. The process, whether sexual or asexual, comprises a
basic pattern : (1) the conversion of raw materials from the
environment into the offspring, or sex cells that develop into
offspring of asimilar constitution,and (2) the transmission of a
hereditary pattern or code (DNA of the genes) from the parent.

ASEXUAL REPRODUCTION

Thedevel opment of new individual swithout thefusion of
the male and female gametes is known as asexual reproduc-
tion. The asexual reproduction usually includes amitotic or
mitotic division of the body (somatic) cells, therefore, itisalso
known as somatogenic or blastogenic reproduction. The
asexual reproduction is common only in lower plants and
amimals and it may be of following types:

1. Fission; 2. Budding; 3. Gemmuleformation; 4. Regen-
eration.

1. Asexual reproduction by the fission. The fission is
the most widely occurring type of asexual reproduction of the

T hisis the inherent property of the living organisms to

Living things reproduce.
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protozoans and various metazoans. In this method of reproduction the nuclear and cytoplasmic
contentsof thecell divideor split completely into smaller-sized daughter individual s. Thefissionitself
may be of following types:

A.Binary fission. Inthebinary fission theanimal body splitsor dividesin such aplanethat two
equal and identical halvesare produced. It ismost common in protozoans but it also occursin certain
lower metazoans. First of al the nucleusdividesby amitotic or mitotic division and the division of the
nucleusisfollowed by thedivision of the cytoplasm. According to the planeof fission following types
of binary fission have been recognized in the organisms ;

(i) Simple or orthodox type of binary fission. The simple or orthodox type of binary fission
occurs in the irregular-shaped organims, e.g., Amoeba in which the plane of division is difficult to
observe.

(i) Transver se binary fission. The transverse binary fission occursin some protozoans, e.g.,
Paramecium and some metazoans such as certain coelenterates, turbellarians and annelids. In
transverse binary fission the plane of the
division isawaystransverse to the longitu-
dinal axis of the body of the organisms.

(iii) Longitudinal binaryfission. The
longitudinal binary fission occursin certain
ciliates and flagellates, e.g., Vorticella and
Euglena (Protozoa) and some corals
(Anthozoa). In longitudinal binary fission
the nucleus and the cytoplasm divide in the
longitudinal plane.

(iv) Oblique binary fission. The ob-
liquebinary fissionoccursinmost dinoflagel -
lates. In thistype of fission the cell or body
of the organism divides by the oblique divi-

Binary fission in sea anemone.

sion.

(v) Strobilation. Incertain
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B. Asexual reproduction by multiple fission. In the multiple fission, the nucleus of the cell
dividesvery rapidly into many nuclei. Each daughter nucleusin later stage is surrounded by thelittle
mass of the cytoplasm and formsthe asexually reproducing body such as schizogont, gamont, spore,
etc. Themultiplefission occursin most algae, fungi and some protozoans, e.g., Amoeba, Plasmodium
and Monocystis, etc.
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Fig. 19.2. Longitudinal binary fission in Euglena.

daughter individuals

2. Asexual reproduction
by budding or gemmation. In
certainmulticellular animal ssuch
asHydra (coelenterates) and cer-
tain tunicates, the body givesout
asmall outgrowth known asthe
bud. Thebudissupported by the
parent body and it ultimately de-
velopsintoanewindividual. The
process of development of abud
into an adult animal is called
blastogenesis. The developing
individual getsitsfood from the

body of the parent and when it becomes
fully matureit is detached from the body of
the parent and leads an individual exist-
ence.

3. Asexual reproduction by gem-
mule formation. In certain metazoan
animalsthe asexual reproductioniscarried
on by certain peculiar asexual bodiesknown
asthegemmulesandstatoblasts. Thegem-
mules occur in freshwater sponges (family
Spongilidae) and the statoblasts occur in
the bryozoans.

Budding in Hydra.
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The gemmules and the stato-
blasts are composed of a group of
undifferentiated cells which contain
stored food material. These cells are
enclosed and protected by themonaxon
spicules in the gemmules and by the
chitinous covering in the statoblasts.
Both (gemmules and statoblasts) are
set freeby thedestruction of the paren-
tal body and they developinto the new
individuals in the favourable condi-
tions.

4. Asexual reproduction by
regeneration. The regeneration is a

process by which the organisms devel op or regenerate their lost or worn out parts. The regeneration
is the best means of asexual reproduction in certain protozoans, sponges, coelenterates, planarians

(Fig. 19.4) and echinoderms.

SEXUAL REPRODUCTION

In the sexual reproduction, the development of the new indivdual takes place by the fusion of
thesex cellsor maleand femal egametes (Fig. 19.5). The sexual reproductionisthe most commontype
of reproduction among the plants and animals. It may be of following types:
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A severed arm of starfish can regenerate into a whole new organism.

1. Syngamy. The syn-
gamyisthemost commontype
of sexual reproduction in the
plants and animals. In syn-
gamy (Gr., syn=together;
gam=marriage) the fusion of
two gametestakes pal cecom-
pletely and permanently. Fol-
lowing kinds of syngamy are
prevalent among the living
organisms :

(i) Autogamy. In auto-
gamy (Gr., auto=self;

femalegametesare produced by thesame
cell or organisms and both gametes fuse
together to form a zygote, e.g.,
Actinosphaerium and Paramecium.

(i) Exogamy. In exogamy (Gr.
exo=external ; gam=marriage) themaleand
female gametes are produced by different
parents and both unite to form a zygote.

(iif) Hologamy. In the lower organ-
isms, sometimes the entire mature organ-
ismsstart to act asgametesand thefusion of
such mature invividuals is known as the
hologamy.

(iv) Paedogamy. Paedogamy is the
sexual union of youngindividual sproduced
immediately after the division of the adult
parent cell by mitosis.

(v) Merogamy. In the merogamy
(Gr., meros=part; gam=marriage), the
fusion of smaller-sized and morphologi-
cally different gametes (merogametes)
takes place.

(vi) Isogamy. In isogamy (Gr.,

issequal; gam=marriage) the fusion of morphologically and physiologicaly identical gametes

(isogametes) takes place.
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(vii) Anisogamy. Some organisms produce two types of gametes. Both types of gametesdiffer
from each other in their shape, size and behaviour and are collectively known asthe anisogametes or

heter ogametes. Themale gametesare motileand small in sizeand known asthe micr ogametes. The

female gametes are passive and have comparatively large size and known as the macr o-or megaga-
metes. Theunion of micro-and macrogametesisknown asthe anisogamy (Gr. an=without ; issequal;
gam= marriage). Theanisogamy occursin higher animalsand plantsbut it iscustomary to usetheterm
fertilization in them instead of the anisogamy or syngamy.
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Fig. 19.5. A schematic representation of sexual
reproduction.

(vii) Macrogamy. The syngamy or fu-
sion of the macrogametes is known as
macr ogamy (Gr., macro=large;
gam=marriage).

(ix) Microgamy. The microgamy (Gr.,
micro=small; gam=marriage) is common in
certain protozoans, e.g., foraminiferans and
Arcella. In microgamy the fusion of microga
metes takes place.

2. Conjugation. The conjugation isthe
temporary union of the two individuals of the
same species. During the union both individu-
als known as conjugants exchange certain
amount of nuclear (DNA) material and after
which conjugants are separated. The conjuga-
tion is most common among the ciliates, e.g.,
Paramecium and bacteria.

3. Automixis. When the gamete nuclei
of the same cell unite together to form new
individuals this phenomenon is known as the
automixis.

4. Parthenogenesis. The parthenogen-
esis(Gr., parthenos=virgin, genesis= birth) is
the specia type of sexua reproduction. In
parthenogenesis, the eggs of an organism
develop into the young individual without the
fertilization of the eggs by the sperms. The
parthenogenesi soccursincertaininsects(wasps
and bees, etc.) and rotifers.

REVISION QUESTIONS

1.  Whatisreproduction ? Write about its
significance.

Describe various modes of asexual
reproduction in living organisms.
Describe different types of sexual
reproduction.

Write short notes on the following:

(i) Binary fission;

(ii) Strobilation;

(iii) Anisogamy.

u
Aphids give birth to live young produced by the process
of parthenogenesis.
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