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Chapter 8 - How do Organisms Reproduce?

1. Do organisms create exact copies of themselves?

Clromosomes mn the nucleus of a cell contain mfomuation for mheritance of features from
parents to next generation in the form of DNA molecules. The DNA in the cell nucleus is the
information source for making proteins. If the infonmation is changes, different proteins will
be wmade. Different proteins will eventually lead to altered body designs. Therelore, a basic
event i1 reproduction is the creation of a DNA capy.

DNA copymg 1s accompanied by the creation of an addiional cellular apparatus and then the
DNA copies separate each with its own cellular apparatus. Ttfectively a cell divides to give
rise to two cells.

The process of copying the DNA will have some varations each time. As a result the DNA
copies generated will be sinlar but may not be identical to the original.

1.1 The importance of variation

The consistency of DNA copving during repraduction is important for the maintenance of
body design [eatures that allow (lie orgamsm to use that particular mche. Reproduction is
therefore hinked to the stalnlity of populations of specics

Varmations are beneficial to the species than mdividual becanse sometnne for a species, the
environmental conditions chiange so drastically that thewr survival becomes difficult. For
example, if the temperatuie of water mereases suddenly then wmost of the bacteria iving in
that water would die. Only few vanants resistant to heat would survive and erow further.
However, if these variants were not there then the entie species of bacteria would have been
destroyed. Vartation s ths useful for the survival of species over tune.

2. AModes of reproduction used by single organisms

Reproduction is the phenomenon which invelves the production of an offspring by particular
wdividual or individuals to propagate thew species. Reproduction s done dunug reproductive
phase.

Types of reproduction
Reproduction can be of two different types, namely, asexual reproduction and sexual
reproduction.

«  Asexual mode of reproduction: It is a mode of reproduction in which a single
mdividual s responsible for creating a new generation of species.

«  Sexual mode of reproduction: It is a mode of reproduction in which two individuals
are responsible for creating a new generation of species.
Reproduction m umicellular orgamsms 15 dilferent from that of the reproduction n
multicellular organisms. Most often unicellular organisms reproduce asexually. Some of
them can also exhubit sexual mode of reproduction. Uwmicellular orgamsins reproduce
asexually through fission, fragmentation, regeneration, budding, vegetative propagation
and spore formation.
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2.1 Fission:
For unicellular organisins, cell division, or fission leads to the creation of new mdividuals.
Fission can be transverse binary fission or longitudinal binary fission or mmltiple fission,

«  Transverse binary fission is the splitting of the cells along any plane dwring division. e.g.
amoeba

«  Longitudinal binary fission is the division ocamming in a definite orientation i relation to
the whip-like structures located at one end of the cell e g, Leishmania.

»  Multiple fission 1s the division of mother cell mto many daughter cells simultaneously.
¢.z. Plasmodmim

2.2 Fragmentation:
Tlus 1s the process m which the vrgmmsm breaks up o smaller preces on maturation. Each
fragment grows mio a new wdividual. e.g. Sprogyra.

2.3 Regencration:

Many fully differentiated organ=ins have the ability 1o give rise to new indvidual organism
from their body parts. That s if the mdividual 15 somcliow cut or broken up wnto many pieces,
many of these pleces grow into separate mdwiduals. This 15 known as regeneration. Iig:
Planaria, Hydra

2.4 Budding:
A protuberance like outgrowth called as bud grows and detaches from the parent to develop
uito a separate orgamsm.  Each bud develops mito a timy mdividual. e g Hydra.

2.5 Vegetative propagation

This 15 the mode by which plants reproduce asexually. It involves the production of new

plats from the vegetative parts of an existing plant. Different methods of vegetative

propagation m plants include stem eutting, layering and graftmg.

«  Grafting involves fusion of tissues of one plant with those of another plant. Grafting is a
vegelalive method of propagation for apples and roses.

« Leaf buds can grow as young plants in Bryophyllum. When the leaf touches moist soil,
cach bud grows into a new plantlet.

v+ Rluzomes are horizomtal, underground plant stems with shoots and roots serving as
reproductive strctures,

Advantages:

Plamts raised by vegetative propagation can bear fOowers and fuits earlier than those
produced from seeds.

All plants produced are genetically similar enough to the parent plant to have all its
characteristics.
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2.6 Spore formation:

Sporangia which contain cells or spores that eventually develops mto new mdividuals. Spores
are very light and are covered by thick walls that protect them. Spores genminate into new
individuals on et surfaces. e g, Rluropus.

3, Sexual Reproduction:

3.1 Why the sexual mode of Reproduction?

Sexual reproduction imvolves two orgamisis, the wale and the female in the process of
producing the offspring. Sexunal reproduction provides areater vanations m the DNA thereby
making the offspring adapted for better survival, Sexanl] reproduction ensures a mixing of the
gene pool of the species. Due 10 genetic recombumation. vartations occur m the process of
sexual reproduction.

Durmg Sexual reproduction the combmation of DXNA from two parents would result m the
offsprmg having twice the amount of DNA. To selve tlus probleny, sexually reproducimg
individuals have special genm eclls (gametes) with ooly half the normal number of
chiromosowes aud, therefore half1he amount of DNA conpared to the other eells of the body.
When such germ cells from two mdividuals untie diuring sexual reproduction the normal
clwromosone number and DNA coutent are restored.

In mmlticellular orgamsms body designs become more complex, the germ cells also
specialize. One germ cell 1s large and comtains the foad stores wlnle the other is smaller and
likely to be motile. The motile gern cell 1s called the male gamele and genn cell contaming
the stored foed 1s called the female gamete.

3.2. Sexual Reproduction in flowering plants

Plants reproduce sexually by producing miale gametes i the form of pollen and the female
gametes m the form of eges. The reproductive parts of angiosperns are located m the Hower.
A flower comprises sepals, petals, stamens and carpels. Stamen and carples are the
reproductive parts of a flower which contam geri cells.

« A unisexual flower contains either stamens or carpels. For example, papaya and
watermelon are umisexual Howers

* A Dbisexuval flower contains stamens as well as carpels. For example, hibiscus and
mustard flowers are bisexual.

Stamen 1s the male reproductive part and it produces pollen grains. Carpel 1s present in the
centre of a flower and 1s the female reproductive part. It consists of the ovary, style and
stigima. The ovary is the swollen part at the bottom of the carpel. Ovary contains the female
gametes m the form of eggs or ovules. The male genn cell produced by pollen gram fuses
with the female gamete present in the ovule. This fusion of the germ cells or fertilization
forms the zyeote which i1s capable of growimg mto a new plant.

The transfer of pollen grams from the anther to the stigma of the carpel is known as
pollination. Two types of pollmation are self-pollination and cross-pollmation. Self-
pollination mvolves the transfer of pollen grams from anther to the stigma of the same flower.
Cross-pollination mwvolves the transfer of pollen grains from anther of cone flower to the
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stiwma of anotlier flower, This transfer of pollen from one flower to another is achieved by
agenls like wmd, water or anumals.

After the pollen lands on a suitable stigma it has to reach the female germ cells which are in
the ovary. For tlus a tube grows out of the pollen gram and travels through the style 1o reach
the ovule. Inside the ovule a male germ cell fuses with a female genm cell and forms a zygote,
Tlus 15 known as fertihization.

After fertilization, the zveote divides repeatedly to form an embrvo which resides inside the
seed. The ovule develops into a seed. The ovary ripens o fonn a fivit, Meanwhile the petals,
sepals, stamens, style and stigma may fall off. Seed made the frunt encloses the embryo, the
future plant. The seed contain the future plant or cibiyvo which develops into a seedling
under appropriate condition. This process 1s known as germmation. 1he factors esseutial for
germination are nutrients, water and proper temperanne. Seed has an embrvo protected by
reserved lood nmtenals m the fornn of cotyledons and also an outer coverme called as seed
coat.

3.3 Reproduction in Human Beings.

Humans use a sexual mode of reproduction. Reproductive phase is the phase in the life of
every individual which makes the mdividual capable of reproducig the oftspring. In the
early reproductive phase, mdwviduals acquire chanzes m the body which resnlt in the
fonmation of germ cells. Sperms are male corm eells and eges are female germ cells.
Reproductive phase invelves the chanees m appearance and size of the bodily organs.
Adolescence 1s the penod of hife that leads to sexual matunity. Dunng this perod of life, one
can observe many changes in the body. Puberty 1s the period at the beginning of adolescence
when Lhe sex glands n a boy and a gul are capable of reproduction. Different changes m boys
include change in the voice, active functioning of sweat and scbaceous glands, growth of
faeial and body hair, enlargement of penis etc. Different changes in gols include growth of
pubic hair, active functioning of sweat and sebaceous glands, menstrual eycle, enlargement of
breasts.

3.3 (a) Male reproductive system

This system mcludes a pair of testis, vas deferens and a muscular organ, the pems. Tesles are
placed in a structure ealled as scrotwm wlich is located outside the abdominal cavity because
sperm formation requires a lower temperature than the normal body temperatwre, Testes
produce the male gametes known as sperms. Testosterone 1s the mile sex hormone secreted
by the testes, It regulates the development of sperms and the secondary sexual characteristics
leadmg to puberty. The vas deferens 15 a lube that carmies spenn fom the testes. The uretlra
forms a common passage for both the sperm and urine as it is just one tube that connects both
the glands — wmary bladder and vas deferens. Prostate gland and seminal vesicles secrete
semen to make the movement of sperms easier and also provides nutrition, The sperms are
tiny bodies that consist of mainly genetic material and along tail that helps them to move
towards (he female germ cell.




3.3 (b) Female Reproductive System.

This system mecludes a par of ovariles, a par of oviducts, uterus and vagina openmg oul
through uretlua. Eggs, the female gametes develop inside the ovaries, One mature cgg is
released by either of the ovares per montli. Ovarles secrete two honnones namely estrogen
and progesterone which bring about secondary sexual characters in females. The ege is
carried from the ovary to the uterus thooueh a thm oviduet or fallopian tube. The two oviducts
combine and open into an elastic bag-like structure known as the uterus, The uterus opens
into vagina through cervi The uterus Lielps m the developient of the foetus. The sperm
enter through the vaginal passage durmg sexual mtercourse. The sperms bezin moving up the
vagina and utems, finally reaching the fallopian tubes. The fertilized ezg. the zyvgote gets
unplanted m the lnung of the uterus and stints deading. It divides repeatedly lo fonn an
cimbryo. Embryo gets implanted i the lining of the nterus for tnther development.

The placenta 15 a comective tssue established between [oetus and the wother. It contams
villl on the embryo’s side of the tssue. It provides a large surface area for the nutrients and
oxveen to pass from mother to the embryo. It also helps m transporting excretory wastes from
embryo o mother. The development of the child inside the mother’s body takes
approximately nine months, The child 15 bomn as a resnlis of rhvthimic countractions of the
muscles w1 the uterus.

3.3 (¢) what happens when the egg is not fertilized?

Il the egg 1s nol fertilized 1t lives for about one day. Since the ovary releases one epp every
mouth the uterus also prepares uself every month to recerve a fertihzed egg. Thus 1ts lming
becomes thick and spongy. This would be required for nounshing the embryo if fertilization
has taken place. Now, however the liming 15 not needed any longer. So the linmg slowly
breaks ans comes out through the vagina as blood and nmcous. Tlus cyele take place roughly
every wonth and 15 known as menstruation. It usually Iasts for about 2-8 days.

3.3 (d) Reproductive Health,

Reproductive health 1s concerned with healthy and safe sexual practices. Unhealthy practices
can lead to the transmussion of disease from one partner to another and even to the offspring.
Reproductive health also depends on healthy behavior and outlook lowards sex lhife. Sexual
matwration and body growth are gradual processes. Even with some degree of sexual
maturation the body and mind are not mature enough for a sexual act, clildbearing and
bringing up cluldren.

As, sexual ntercowrse wvolves wmtunate physical coutact between the nale and [emale sex
organs, it may transmit certain disease from one partner to anether. Such diseases are called
sexually transmitted disease (STDs). eg Bacterial mfections such as gonorhoea and
syphilis, viral infections such as warts and HIV.

Contraceptive devices are the devices wlich block the entry of sperm mo oviducts thereby
preventing the cge from being fertilized. These devices hiclp to prevent transmission of many
wfections to some extent. e.g. Copper-T or witra uterme contraceptive device (IUCD) placed
in the uterus blocks the passage of sperm. Contraceptive drugs can also be taken orally as
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pills to avoid pregpancy. Condoms on the penis or similar coverings worn in the vagina can
also be used. Swrgical methods like vasectomy in males to block the vas deference so thal
sperm transfer will be prevented and tubectomy in females to block the fallopian tube which
makes the egg wweachable to wlerus are proveu to be conlraceptive wethods. Surgical
methods are safe in the long mun.

Surgery can also be used for abortig wiwanted prepunncies. However, this 1s often misused
for illegally aborting female fetuses, To prevent female foeticide (killing of a foetus), prenatal
sex determination has been prohibited by law,
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