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REPRODUCTIOQN |,

Reprpduction is the rﬂe,hanlsm that produces new generations and maintains a species.
It veryiinipeiant to the survival of a species or a population.

- IZseplanalic)

J L I) = Every species of organisms can reproduce new individuals of that species. Reproduction
differs from all other functions of animals. It is not necessary for the well-being of the
individual.

(i) However it is very important to the survival/maintenance of a species or a population.
Similarly reproduction is the mechanism that produces new generations and maintains a
species.

Types of Reproduction
In organisms methods of reproduction are varied and some are very complex.
Reproduction is of two types, asexual reproduction and sexual reproduction.

1) Asexual Reproduction
It is a kind of reproduction which requires only a single parental organism which gives
rise to offspring by mitotic cell division, during which the total chromosomes content of
the cell is exactly replicated and passed on to daughter cells, so that the offspring are
genetically identical to the parent.

Methods of asexual reproduction
Methods of asexual reproduction are fission, sporulation, budding, vegetative propagation,
artificial propagation, parthenogenesis and apomixis etc.

Advantages of Asexual Reproduction

Q) The offspring are genetically identical to the parent.

(i) Increase in number of genetically alike individuals from a parent is very rapid.

(iii))  Now a days man is using the method for tissue culturing in plants and cloning in animals.
In this way organisms of valuable characteristics are produced without a change in their
genetic make up.

Disadvantages of Asexual Reproduction

Q) The asexual reproduction is not an adaptive method and the survwal of & pr‘CIeS ST ﬁ'c-'-. W

at risk at some stage.
(i) In the cloning there is rapid aging andiitw resistas iCe_t0 " EnVi ourle ntal <u: and
diseases. Similarly cloningis still Aot bemr1 ac,ﬂpuen snuarly ar d morally :5'general.
2) Sexual Reproduction
It is a kina-ef reproduf‘*-or i \Nluch muall,/ twn parents are mvolved and a fertilized
egg is draduces-trough, the un-or\o meioticaity produced specialized sex cells (egg and
sperm) irdra eash ocrewt L
Advantaqec of sextian RRepi oaucton
-~k __I/'clcms or |_réGaction  division gives rise to spores (sporogenesis) or gametes
o e | {dérelsgenesis). As a result, the chromosome number is halved (haploid). Similarly
J' W ieshuffling of genes also occurs which leads recombination of genes. This not only
maintains the chromosome number in a species but also produces genetic variations. It is
an important factor in the survival and adaptation of a species or a population (Fig. 18.1).
Write notes on the following. (Exercise Question iv)
(c) Asexual reproduction
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18.1 REPRODUCTION IN PLANTS _

In plants both sexual and asexual reproduction are found.
Asexual Reproduction
In asexual reproduction sporulatlcn budd ng, vegetalive propagatlow wnci ar,umms are
natural methods while Iayerlr g aragrafi mg bidding arg'arlificial ricdes.
Sexual Reprogedticn
In sexuaii iepradiiction, | piants, have ulplohaplontlc life cycle with alternating diploid
snorgphivte and hapldidi gametophyte generations.
_ Ifitie turbegenerations are vegetatively similar, such alternation of generation is referred
J U o as isomorphic alternation of generations. If the two generation are dissimilar, that is
called heteromorphic.
Reasons for Success of Land plants
Seed plants are predominantly present all around us due to their better sexual
reproduction mechanism. It is clear form the following factors:
Q) Modification of flower and inflorescence for pollination, Gametes are transferred by
pollen tubes.
(i) Protection of embryo by seed coats.
(i) Food storage in the seed for the developing embryo.
(iv)  Dispersal of seeds with the help of fruit formation (angiosperms).
(V) Seeds are capable of enduring unfavourable conditions in dormant form (seed dormancy)
and when the conditions become favourable for establishing the seedling, it germinates.
(vi)  Evolution of pollen tube is an important step in land adaptation by the spermatophytes.
(vii)  Pollen tube acts as vehicle for the transport of male gametes for their safe transport to
female gamete in ovule in hostile land environment. Evolution of pollen tube is parallel
to the evolution of seed and is tool of success for seed plants.
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Fig: 18.1 (a) Bryophyte life cycle. Note that Fig 18.1 (b) Spermatophyte life cycles
The sporophyte is completely (i) Gymnosperm life cycle, Pinus sylvestris
Dependent upon the gametophyte. (Class Pinatae). (ii) Angiosperm life cycle.
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1
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Double Feruhzation 3 antipodal cells
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-
\ Triple fusion , .
(if) nucleus (3m) T" - 2 polar niuclei
Fia. 18.1 (ii) Angiosperm life cycle

QUESTIONS RELATED TO ABOVE ARTICLE

Define reproduction. Write its advantages.

Discuss types of reproduction in plants. _ -

Sketch the life cycle of an Angiosperm. [l (PG 19)"
Definition e _ “ | W~

Fruit development proceecs \Vlthn“‘ .erf|I| stidyr) is cé'llecl' piwrt'ﬂehorarpy.
Cause ] \
Itis dL° L) hc:r.nu‘nal It u”)a mcr‘ l]bu\lll / "ml“ auxin Ievels occur in these ovaries.
Example

Rarg@nas, pur eamles rvange and grapes.

Netificially, its also used for commercial purposes by adding auxins to tomato, peppers

MY ale

.1.2 Seed Dormancy

Definition

“It is the special condition of rest, which enables an embryo to survive the long periods of
unfavourable environmental conditions such as water scarcity or low temperature.”
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Breaking of Dormancy (Germination)
For germlnatlon or resumption of normal growth by a dormant embrya.require cprt"in
very precise combinations of environmental cues.
This is necessary to avoid any acmdental stinyulus which-may p.f)vL fal a' IP*‘I’ ] e8
Importance
During this period of rest, tht embrs3, ceases cr'linits its ghon Jth. This is of great survival
importance.to the plant.in that ft preverits the doimant saea from geriminating in response
to conditicns sucki & 2 warm spe!l in f\.'nter #/hich although apparently favourable, are
only terrignrally
(AUES TIANSRELATED TO ABOVE ARTICLE]
E=xplainthe role-or auxins in plants.
Wiite riotes on the following: (Exercise Question ii)
d) Seedless fruits
18.1.3 Fruit Set and Fruit Ripening
Fruit Set
Retention of the ovary, which becomes the fruit after fertilization, is called fruit set.
Mechanism
Germinating pollen grain is not only carrying gamete but is also an important source of
auxins. It stimulates the tissues of style and ovary to produce more auxin. This auxin is
necessary for fruit set.
Fruit Ripening
After fertilization, the ovary and ripe seeds continue to produce auxins, which stimulate
fruit development.
Developing seeds are not only a rich source of auxins and gibberellins but also of
cytokinins. These growth substances are mainly associated with development of the
embryo and accumulation of food reserves in the seed and sometimes in the pericarp
(fruit wall).Fruit ripening is often accompanied by a burst of respiratory activity called
the climacteric. It is associated with ethane production, which helps in the ripening of the
fruit.

QUESTIONS RELATED TO ABOVE ARTICLE
Write a note on fruit set and fruit ripening.
Describe fruit set and fruit ripening in angiosperms. (LHR 2021, MTN 2021, LHR 2022)
Introduction
Apart from photosynthesis and phototropic responses, another very important way in

which light exerts its influence on living organisms is through varlatlono ."1 day londra | | )

called photoperiod. vl
Effect of Photoperiod ' - | | (O \O™=
In plants, photoperiod and_tempe: ature afth Tlowermq, ‘rut and se ed-s ou'uction, bud
and seed dormancy, leaf fefl anc.g 'rrlratrun AR ] |
Flowering and_P+atoperiod. W | N
Photojer:od affects 1oy leumg, wPre\ si mf lei'istems start producing floral buds instead
of leavels ¢rid iateral’ buds.
Work of Garner and'\Allard-
(Gaiperand \odard first studied effect of photoperiodism in 1920.
ey studied that tobacco plant flowers only after exposure to a series of short days (in
autumn) but flowering can be induced artificially. On further studies, they classified
flowering plants into three categories
i) Short day plants (SDPs)
i) Long day plants (LDPs)
iii) Day neutral plants (DNPs)
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i)

Role of Dark Period

Later studies indicated that it is really the length of the dark period, whick-is-critical:
Thus, short day plants are really long-night plants. If they are giowr in‘sheit daye hut #ie
long night is interrupted by a short }iaht peiiod, floveerirg ispréve niad. [ ¢ '
Long-day plants will flowwin shoit=HaysT the Torig hivtit perjod isjinterrupted.

Role of Light ' '

Quantifv bi lights.infivenced by the qu 'l'rv Of ||ght

Red ligit tvas a‘fe stivel in préventing flowering and far-red light reversed the effect of red
|ugh[

Lasylight {reatment always determines the response.

J |\ Table 18.1 (a) Classification of plants according to photoperiodic requirements for flowering.

FEATURE SHORT-DAY LONG-DAY DAY-NEUTRAL
PLANTS (SDPS) PLANTS (LDPS) PLANTS (DNPS)
Flowerlng Induced Flowering induced by
dark period longer than . .
. . dark periods shorter than | Flowering independent
Dark Period | critical length e.g. . .
a critical length e.g. | of photoperiod
cocklebur 8.5 h, tobacco henbane 13 h
10-11 h. '
(Under natural conditions | (Under natural
equivalent to days shorter | conditions equivalent
Day Period | than a critical length, e.g., | to days longer than a
cocklebur 15.5 h; tobacco | critical length, e.g.
13-14h) henbane 11 h)
Cocklebur  (Xanthium), | Henbane (Hyoscyamus
. e.g. Cucumber,
Chrysanthemum, niger), Snapdragon,
Examples . Tomato, Garden pea,
Soybean, Tobacco, | Cabbage, Spring wheat, .
. Maize, Cotton.
Strawberry Spring barley.

i) Role of Phytochromes
Phytochromes are blue light sensitive protein pigments.
Phytochromes exist in two forms.

a) P 660 .y

J It is a quiescent form. - . S L
o It absorbs red light at wavé |eﬂgth 0f *‘6(‘ nm, ari( |< cony rertéd to act v P 730

b) P730 _ — YRR

. It is ac:ive folri. SN

o It absorys for-ied |Jght at! 7\ 0wnin and is converted to P660.

In Ta ure, F t6( 2-? 730 conversion takes place in day light and P 730 to P 660 conversion
( btei's'sh the dark. Thus during the day, a plant has P 730 while during night it contains
more P 660.

The presence and rate of conversion enables plants to detect light or dark environment
and its duration.
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Table 18.1 (b) Some Phytochrome-controlled responses in plants.

General Process effected Red light promotes = )

Germination

Germination of some seeds, e.g. some lettura va lelies Cerininjition cf |
fern spores A Y

Photomorphogenesis
(light-controkied
development =i forn) and!
structure)

AN, Pictoperiodism

Leaf  expasision _in. dicotyleanns, I eaf unroting  in  grass
(mdnozotyizions). Cilloropiast cevewopmeznt elioplasts convert to
“'"'oropl 1sts geelaticlazion;:

crediting (p"CtO\ tilerspityll converted to chlorophyll). Inhibition
of, irteincae growth (including epicotyl, hypocotyl and
l.rnesocotyl), i.e. preventing of etiolation. Unhooking of plumule in
dicotyledons.

Stimulates flowering in long-day plants.

Inhibits flowering in short-day plants.

|
Relation of Light Quality with Phytochromes

It has been found that red light inhibits flowering the short-day plants but promotes flowering
in long-day plants, under conditions during which flowering normally takes place.
It is hypothesis that P730-P660 interconversion

might be the plant time-regulator for flowering.

According to this hypothesis, P730 converted from T&“ﬁ

P660 by absorption of red light. This P730 inhibits

flowering in shot-day plants but promotes flowering Pés0 —
in long-day plants. P730 accumulates in the day and (inactive ) (active)
diminishes at night. Short day plants could flower Night Day
only if the nights were long enough, during which a ‘\Dm—/
great amount of P730 would not be inactivated.

Now a days, it is considered that time measuring phenomenon of flowering is not totally
controlled by the interconversion of P660 to P730. Other factors like presence or absence
of light and length of dark or light period also play an important role in flowering.
Role of Florigen
Phytochromes seem to be responsible for the detection of either light or darkness. This
biological clock once stimulated causes production of florigen hormone in leaves, which
travel through phloem to the floral buds initiating flowering.

QUESTIONS RELATED TO ABOVE ARTICLE
Define photoperiodism. Give classification of plants according to photo periodic

requirement for flowering.
18.1.5 Vernalization

Definition —~5 N |

Vernalization is a process through which bwer r ais and oe enmal nlar\ts are S ﬂnulated to
flower by exposure to lowie! nperau e, | |

Mechanism
The low tempem ure -

Stimulusisire >eivied bl thel @hootx,\' of a mature stem or embryo of the seed but not by
the leavis s ir| )hntoptrnmsm

- n'sbme plm*c vernalization is an absolute requirement.

_|'r same’ cases, it simply assists in inducing flowering.

The duration of low temperature (chilling) treatment required varies from four days to
three months. Temperature around 4°C is found to be very effective. It stimulates the
production of ‘vernalin’ hormone which induces vernalization. It is now believed that
vernalin is actually gibberellin.
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Importance

o Photoperiodism and vernalization serve to synchronize the reproductive_behaviour ot
plants with their environment. They ensure reproduction at favourableiimes of yeir.

o They also ensure that members of the same-cpecies flowar-diiie saing thne, encouradiing

cross pollination for genetic variabit
QUESTHONS A b.“uﬂﬂ“.‘.»’!.\tﬂnimé

Define vernalization. Disqus, its 1 pmta ‘lC“ iniplants.
Write s-nbte on vernanzavion. - LHR 2019
L A b e8I RERROULE THE I
Animals rzprcauce hoth asexualiy and sexually but asexual reproduction in animals is
'!r—‘eg (ommn‘géu ~ompaied to plants.
| 4l rhere are various ways of asexual reproduction in animals. Important ones are binary
fission, multiple fission, (animal-like protoctists), budding (Hydra), parthenogenesis,
tissue culturing, cloning and identical twins are the common asexual methods of
reproduction.
Parthenogenesis
Definition
“It is defined as the development of an egg without fertilization.”
Examples
It is found in ants, bees, wasp etc.
Types
Important types of parthenogenesis are
Q) Haploid Parthenogenesis
(i)  Diploid Parthenogenesis
Q) Haploid Parthenogenesis
Definition
“Such type of parthenogenesis during which haploid egg develops into haploid offspring
is called haploid parthenogenesis.”

Example _ Apomixis
Honevb In flowering plants, one form of
ybees PIe .
Mechanism f)artpgnogedr!esllstdls Cﬁlle? tz:;]pomlxlls.
. n this a diploia cell o € ovule,
. Queen bee receives sperms from a drone bee and | gjtner frorﬂ the nucellus or
stores in a pouch closed off by a valve. megaspore,  develops  into  a
Eggs may be fertilized or not. functional embryo in the absence of
Males (drones) are developed from unfertilized eggs. | @ male gamete. The rest of the ovule
They are haploid and produce sperms by mitosis. deve'ﬁp? into the seed and the ovary
(i)  Diploid Parthenogenesis into the fruit. —_
Definition [

“Such type of parthenogenesis during whigh diploid eng.Geveiops, injo Adisloid 4fisiting
without fertilization is called d|p|0|d parthen(gen%. I
Example ;
Aphids
Mechanism | N T A ™ T
Egg prezucing) ceiis cf the fen‘r'«!I\L nclergu a modified form of meiosis involving total
non-disgurictioniofithe « h’om'womes Egg (diploid) develops into young females.
Advant 2€ Of F artnenoqg nesis
WP mre“mnweaus has the advantage of accelerating the normal reproductive rate.

Defme parthenogenesis. Explain briefly different kinds of parthenogenesis.

Describe the type of parthenogenesis in animals. (SGD 2022)
Describe the type of parthenogenesis in animals. (BWP 2022)
Write notes on the following. (Exercise Question iv)

(a) Parthenogenesis
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18. 2.2. Tissue Culturing and Cloning
18.2.2 a Tissue Culturing

Definition - (A
Process through which a plant tissue is cuitured in 2@ - artificial cuiturk mao iuir_is-cailed
tissue culturing. -

Mechanism
In tissiie, cUturing_teciicuesin. plarts, ‘cambjiem-—-tissue exmsed from plants can be
stimulated by the addifian ¢ natrients, hytekinins and IAA. (indole acetic acid).
These ¢ells, snpw, continuad.-growth and differentiate into a new plant, genetically
igarnit calita 1he I parents.

~ Adyit m e
J | %% Wis'widely used for the rapid propagation of desired varieties.

o It is also used for those varieties which are difficult to be propagated by cuttings.
Write a short note on “Tissue culturing and cloning”.
Write a note on tissue culture and cloning. (LHR 2018)

Definition
“Production of organisms by sub culturing a single cell is called cloning and such
organisms are called clones.”

Mechanism
In animals and especially among vertebrates, a nucleus from the somatic cell is removed
and introduced into an egg cell, whose own nucleus has been destroyed by ultraviolet
radiation. The egg with transplanted diploid somatic cell nucleus develops into an
organism, genetically identical to the parent who has contributed the nucleus.

Advantages

o It is useful to get animals with desirable traits e.g. prize bulls, race horse etc.

o Use of cloned cells allows the quantitative study of the action of hormones, drugs and
antibodies to be made on cells.

o It is useful substitute for investigating the effects of drugs, cosmetics and pharmaceutical
products on animal cells without exposing laboratory animals to these chemicals.

o It is also useful to get desirable varieties of plants

Disadvantages

J Clones show rapid aging.

. They have low resistance to environmental stress and disease. . IR

o Cloning has the advantage that all therTffspring-, treriave  simi aII) out \ehinee an

environmental hazard develr)p (lilie e an om bleak o? & dIS“a ‘e, rnon- reb Nt strains are
present to lessen the impact.

Also, the megree to wkich énvironment iniluznges. (_"Uﬁc development is not fully known
and an dlonec cell woula nave tb\go thirougirall the phases of development once again

includir! mbr‘ ;0 fi tUu, ba) v andachild hood (in case of human beings.)
deft .
. eAECA VRS
A J T M Higher vertebrates including man, zygote after fertilization, undergoes cleavage (cell

division by mitosis). When embryo is at two cell stage, the two blastomeres, instead of
remaining together, may separate and behave as two independent zygotes, each giving
rise to a new individual. Both individuals are products of mitosis thus have identical
genetic make up and are called identical twins. They are produced mitotically
(asexually).
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Fraternal Twins or Triplets

In some cases, more than one egg is produced by the female and-all eggs. e
independently fertilized forming two or more zygote. These zyqoes ‘develCp N0 1ew
off-springs. However, these offsprings haye'different gerietic combiriaticns. Huch-twins

or triplets are called fraternal twi:s or trir: !ets Thev arz prcdu el sexuatty.
QUESTIONS RELATED, O A A,;;ﬂ[ X T4 ©[LE] : |

What are sommon metiiads of asexal repraducinsiimanimals? Describe them.

: _ (GRW 2007)
Write g note o identical twirs, - (FSD 2019)
Wit a'ncte oniicieriiical twins and fraternal twins. (LHR 2021)
Wiriteicwin a note on identical twins and fraternal twins. (GRW 2021)

write note on asexual reproduction

18. 2.4 Sexual Reproduction

It is thought that asexual method of reproduction is a primitive form of reproduction than
the sexual reproduction.

Sexual reproduction has advantage over asexual reproduction, which is elaborated in the
following table.

ASEXUAL
FEATURE REPRODUCTION SEXUAL REPRODUCTION

Parents involved | One parent only Usually two parents

Gamete production | No gametes are produced

Haploid gametes are produced that
fuse to form diploid zygote.

Meiosis Absent prevent chromosome doubling in

Present at some stage in life cycle to

every generation

Nature of Offspring | Offspring identical to parent They show genetic variation as a

Offspring not identical to parents.

result of genetic recombination.

Commonly occurs in plants,
less differentiated animals and | Occurs in majority of plant and

Occurrence microorganism.  Absent in | animal species.
more differentiated animals. .
Often  results in rapid —N =20
Speed production of large number of Less raeid-ih'crﬂ,e 1S€/ in ;ﬂ'lm',*)er&r._x.

off spring. - )

A)

B)

Different processes/ steps polcernez-yitii cpxual roproourtrorr are a>follows

Gamete Praduction

Gametis ‘may, he euer.t-f‘al ( >ooan te s) \C¥, olf‘.‘erent (heterogamete) in which male gametes
(sperms: on éntt eroloid) arg notun angiiemale gametes (eggs or ova) are non-motile.
Diffzrentiqiion of| Stxe 5l

, _E‘-)c,ljtion cfisexual reproduction leads to the differentiation of sexes (male or female).

Crganmisms are either having one sex (unisexual) or both the sexes (hermaphrodite or
bisexual).

Advance mode of sexual reproduction has unisexuality in animals but in plants,
bisexuality in general is retained.

Despite the bisexuality (tapeworm, earthworm etc), cross fertilization is ensured for
maintaining the advantage of genetic recombination.
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C)

a)

Fertilization and Development

Fertilization is the process, which leads to union of gametes. Fertilizatian may_oczriir
outside the body (external fertilization) or inside the body-of th3~ .evna1e ||nte|m|
fertilization). | :

External fertilization occurs in Agliatic-— cnvirorment iwneie mele gan.c[es can swim
towards the female gamete in waier mamLm -

Development,~

b)

Develoy "ent j¢ alsy, exté ma die to tae cor wtant/ stable conditions of water e.g. as in frog,
fish etc. _

[nternal fer.‘il,i’.atiun' occurs in terrestrial conditions. Sperms are lodged in the female
bhihv vetiere fertilization occurs e.g. reptiles, birds and mammals.

L evclopment

This may lead to external development as in reptiles and birds. They lay shelled eggs to
protect the developing embryo from harsh terrestrial conditions. Such animals are called
oviparous.
In mammals, there is internal development inside the female body, which gives birth to
young ones. Such animals are called viviparous.
In some mammals like duckbill platypus and spiny ant-eater internal fertilization leads to
internal development of the young ones in shelled egg and when development is
completed, shelled egg is laid, which hatches to offspring. This is called ovoviviparous
condition.
Viviparous and ovoviviparous animals provide more protection to their young one during
development.
Nourishment is provided either through stored food in the egg or through placenta by the
mother.

QUESTIONS RELATED TO ABOVE ARTICLE

Compare the asexual reproduction with sexual reproduction. (RWP 2019, SGD 2021)
18.3 REPRODUCTION IN MAN

In man, male and female have separate reproductive systems.

18.3.1 Male Reproductive System

Components

(1)
(2)
(3)
1)

There are three important components of male reproductive system.

External genitalia —

Testes - YN I
Duct system A TV OV AN WA
External Genitalia NERRIRRE
External genitalia consist ¢f:,

Sac like sCrotusirCanitainirg te°+e
Penis (rnLI\ L(pL.|aTOiV orqan" vitich is used to transfer the sperms into the female
ranicdudtive tr adt |

[, -| SI' )G,

Miale reproductive organs or gonads are paired organ called testes.

Duct system

Each testis consists of a highly complex duct system called seminiferous tubules.

Vas deferens is the main duct of male reproductive tract, which forms highly convoluted
epididymis.
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Functions of Male Reproductive System
It performs two important functions.

i)
i)
)

ﬁxﬂ AN

14
\ '.II \ _' \

CAVRINOSUM —————————

Pons

oy |

. _ -"'-_H'\.' A
) 1 1 7
o | (] A
AN ZRARLZS
! —lIWUI ""-L_. -
T

Fia 18.2 (a) The human male renroductive svstem

Reproductive function
Endocrine function
Reproductive Function
Reproductive function is formation of sperm and its transfer to female reproductive tract.

Mechanism of formation of sperm is as follows.

In seminiferous tubules, spermatogonia are produced by the repeated division of cells of
germinal epithelium.
These increase in size and differentiate into primary spermatocyte, which undergo meiotic
division to form secondary spermatocytes and spermatids.

Spermatids differentiate into mature sperms.

Epididymis

A
dminf
L

=

A
!

(b)

A
‘l."_"j‘l'-

Germinal epithelial cell

Sperm duct

Interstitial cells

Basement membrane

Spermatozoa

Fig 18.2 (b) The human male reproductive system
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Meiosis I Meiosis IT
A A

Fig18.3 Gamete formation

Fluid secreted by Sertoli cells provides liquid medium, protection and nourishment to
sperms while they are in tubules.
Sperms are then transferred to vas deferens and then through urinogenital duct are discharged
out.

i) Endocrine Function
Interstitial cells are present between seminiferous tubules, which secrete testosterone.
This hormone is essential for the successful production of sperms and also controls the
development of male secondary sexual characteristics during puberty.
Describe Male Reproductive System in Human. (LHR 2019, BWP 2019, MTN 2021)
Describe male reproductive system of man. (Diagram not needed). (SWL 2021)

Components
It consists of the ovaries, the oviducts, uterus and external genitalia. Or we can also
divide it into following three main components

1) External genitalia

2) Gonads
3) Duct system
1) External Genitalia
It is in form of vagina.
2) Gonads
A pair of ovaries lies within the body. AN [
3) Duct System s W LA
Various ducts involved are Vet UL OV AN WA
. Oviduct generally called féilbpian 1r.,nnrmor[rreub-° 11
. The uterine-tube opens.into the uterisy | 4 | | =
o Uterus| obens, itd e~ vcgme tth lg"l CErJix. Urethra and vagina have independent

openings 1o the nx*e .|
Functions of Female J:xep rodiicsive system

ol _.irucrtamlf. linetions performed by it are
)

roguction of egg in periodic manner

i) ©  Hormone production for normal reproductive cycle and secondary sexual characters.

iii) Reception of male gametes.
iv) Fertilization, implantation of zygote and placentation.
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Oviduct

Body of uterus

Ovary

S T\ Legeen
Follicle

Fig 18.4 (a) The human female reproductive system

Meiosis I Secondary Oweyte Meiosis IT
A

Oocyte Egg cell

(diploid) - / Polar bodies (haploid)
® Polar body (haploid)

Fig. 18.4 (b) Gamete formation

Mechanism of Production of Egg

Germ cells in the ovary produce many oogonia which divide mitotically to form primary
oocytes. These are enclosed in groups of follicle cells.

The primary oocyte divides meiotically into the haploid secondary oocyte and first polar
body.

Second meiotic division in the oocyte proceeds as far as metaphase but is not completed
until the oocyte is fertilized by the sperm.

In human only one ovum is usually discharged from the ovary at one time, this
phenomenon is called ovulation.

The ovum is then transferred to the oviduct. The fertilization of the ovum *akes plm‘ in ol

the proximal part of the oviduct. - [ _t
The fertilized ovum (zygote) enters the lterus ercr |f is |, lett :f (r Gncwa and'
undergoes further developmant. ._J o~ \

A placenta is established botvreq e \ifering am' fom.al Hsshie for thP bxchange of

oxyger; eorb on dicxige, an,te n: 'tr|=n sar.d“’ntt reiiaterials.
LED'TO ABOVE ARTICLE

Describie 'tae) r)art of | huifian female reproductive system and mechanism of

._(Im__g.n 1esysl L (DGK 2022)
“Exlain and draw human female reproductive cycle. (GRW 2022, RWP 2022)

What structures are associated with the human female reproductive system? What
are their functions? (Exercise Question i)
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18.3.2.1 Female reproductive Cycle
In females, production of egg is a cyclic activity as compared to males i vehom gamete,
production and release is a contlnuous Drocess beqln g & ,pl_-]Ber:u'/ and |, wast
throughout life. - ' A
Definition |
Periodic-rzproductive-cyslz i Yurnan' female |r"'1vmg changes in the structure and
functiorf tha whote reprcauciive systemis called menstrual cycle.

It is.sonplated, in ébout 25-days.
Fuertspiviensiruai Cycle Oestrous cycle

'[%_] "Tne events of the menstrual cycle involve Oestrous cycle is a reproductive cycle
found in all female mammals except

* Ovaries (ovarian cycle) human being. In this cycle, the estrogen
° Uterus (uterine cycle) production prepares the uterus for
- conception partly and also follicle

These events are regulated by pituitary develops ova. At this stage, female needs a
gonadotropins. physical stimulus of mating for ovulation.

She exhibits the desire for mating or is said

Phases of Menstrual Cycle to be on “heat”

Menstrual cycle is divided into four phases.

)} Follicular phase

i) Ovulation phase

i) Luteal phase

iv) Menstrual phase

Mechanism of Menstrual Cycle
Primary steps in menstrual cycle are

i) The pituitary gland on the onset of puberty, releases follicle stimulating hormone (FSH)
which stimulates the development of several primary follicles. Only one of these follicles
continues to grow with its primary oocytes while the rest break down by a degenerative
process known as follicle atresia.

i) Ovary under stimulus of FSH also produces estrogen hormone. Estrogen stimulates the
endometrium (internal lining of uterus wall) and also vascularlzes l'r Anu, mhlb.n e,
secretion of FSH from pituitary gland. ) —~N L A

iii) Decreased FSH and increased estrogen LaLs=s ptuwtar) qla% to sv‘rete 'iutelnlzmg
hormone. This hormone |n1u*e° it Tition Uelec se\0 ovlimi fior the follicles).

iv) F0||IC|F""F"S afte; release, of | *gg are moaif .ed to-form a special structure called corpus
luteum =wtiich is A veﬂlew.sn ui‘mmb.m structure. It starts secreting progesterone. It also
deveiops the erdomnhlu.n and makes it receptive for the implantation of the zygote

ptederite funnatlon).

S i fertilization does not occur, the corpus luteum starts degenerating. The progesterone

secretion diminishes and its supporting effect on the spongy endometrium is reduced,
which suffers a breakdown. This causes the discharge of blood and cell debris known as
menstruation.
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Duration of Menstrual Cycle Ty
The human menstrual cycle generally repeats every 28 days altiwugh thoie ds, OV
considerable variation in different |nd|V|d|'aIs or even w .thm mp same mdlv;g-u'f ar
different times of her age. Malnovﬂshmem anc rnnn mal S\re\sés also effﬁ-cl the female
reproductlve cycle and thu t.\e 57 ie Is ot c*on 7Iete;i ih! |ts nor“ﬂal' 2-3 days.

The er!-u o comg!"*n Sto, )f &hc\qpnwrua ‘ove o35 called menopause, after which the
female ucns Lr)d |61nw the ova -

S

! !
|ll'.'.'.-

. W J t bF L b Zona pellucida
: | Corpus luteum

Secondary oocyte SN

S radiata
Primary

follicl = e Follicular
olnicle > Follicular- fluid
% cells
Developing Mature Earl'ly Regrelssive b
follicle folhcle corpus uteum » corpus luteum

Thickness of endometrium Ovarian events

9

\ A /\
Menstruation Proliferative phase Secretory phase Menstruation

Fig. 18.5 The ovarian and uterine cycles in human female. ey

The release of a secondary oocyte (ovulation) is timed to coincide with the thickening of.tke, lining of the=; \." . i A 1A

uterus. The uterine cycle in humans involves the preparation of the uterine wall tcrm%e_l,f &, thi em yc it I u
fertilization occurs. Knowing how these two cycles comnare it is possnh.lﬁ we tEI"’T|In\" w.mr pren_rrah:x,-‘i*-

most likely to occur. i
’-;-.mﬁmm m:g.xw;

Descrﬂp lr e J:-'lllm;h'l Mmalé«. L.epi:(h)&é{rlv "-z‘yu‘é

'.

'. \\ ',I ﬁ. ".I VoA | e (LHR 2017, GRW 2018, SGD 2019 BWP 2021)
D@s[: ribe h-.u-ma,l 1911!.3% \e's menstrual cycle. (GRW 2019, SWL 2019)
" %
=, Irm- haman menstrual cycle. (Exercise Question iii)
- J \“"-. R
ll'k."‘-: 1 | .‘.‘_EHI
W~

The total gestation period (pregnancy) is usually about 280 days.
Different steps involved from placentation to birth are as follows
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i)

Placenta Formation

Once placenta is established, it starts secreting the progesteronq Horinone, -t
maintains the pregnancy. —~5 [ ;

Any disturbance in its secretion may ead.tc plernctue birty ar ms"ar. |agv

Human embryo remains 6’1C 05€6 in cITHILtIL sac-illad- with amniotic fluid, which is
protecuvr andsiiock asso! |Lt|\"= '

Involvemgrit o Maretnal Hzrmones

F:’:-t;,i'.ary glord pnudu'ces luteotropic hormone (LTH).

Piacenta also secrete human placental lactogen.

Both these hormones stimulate mammary development in preparation for lactation.
Development

From beginning of the 3" month of pregnancy, the human embryo is referred to as the
fetus.

Most of the major organs are formed by the 12" week of pregnancy and the remainder of
the gestation period is taken up by growth.

Hormonal Involvement for Birth

There is a high degree of fetal involvement in the timing of birth. The initial stage of birth
is the result of the stimuli from the fetal pituitary.

The ACTH released from fetal pituitary stimulates the fetal adrenal gland to release
corticosteroids. These corticosteroids cross the placental barrier and enter the maternal
blood circulation causing a decrease in progesterone production.

The reduction of progesterone level stimulates the pituitary gland to produce oxytocin
hormone. This induces labour pain i.e. contraction of uterus wall. The release of oxytocin
occurs in ‘waves’ during labour and provides the force to expel the fetus from the uterus.
Labour Changes & Birth -
The cervix dilates, and the uterine contractlons spread down- aver ‘L‘r‘c Hterus awd am'
strongest from top to bottom. Thus; oushlng th° bqoy dowt werd, Icameg L(\a” € denvery
of the baby. The umbilical ccrd i Jigated, and habl i5 rfeated fron) the mother.
Within-20 ;4&__ minutas-anayr! bmh, the uterus-coritrasts and separates the placenta from the
wall offirie! ui'_e'.j_ua_é-nd' p.llaqé.ntz_axche;.' passes out through the vagina. This is called after

_Birt]i |
' ".B'I'é'@_ii.".g, throughout this period, is controlled by the contraction of smooth muscle

fibers, which surround all uterine blood vessels supplying the placenta. Average loss of
blood is about 350 cm?,
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Chorion

Plaéent; - z

Amniotic sac

containin,

amnioﬁcﬁuid

Fig. 18.6 Placental structure

The embryonic blood vessels that supply the developing child with
nutrients and remove the metabolic wastes are separated from the blood
vessels of the mother. Because of this separation, the placenta can

selectively filter many types of incoming materials and microorganisms.

QUESTIONS RELATED TO ABOVE ARTICLE

What are the functions of placenta during pregnancy? (RWP 2021)
Write a note on birth. (LHR 2018, MTN 2019)
What are different physiological changes occur during the process of birth in
human female? (MTN 2019)

Discuss the process of birth in human female.
(DGK 2019, GRW 2021, SWL 2022, FSD 2022)
What are the functions of placenta during pregnancy? (Exercise Question ii)
184 TEST TUBE BABIES
Recent biotechnical advantages have led to many improvements in human life. One of the
important aspects is the test tube babies. Parents which are unable to enjoy the normal
process of fertilization and birth of their offspring due to some physiological and physical
abnormalities in any of the two parents are being benefited with this method.
Parental sperm and ovum are fertilized in vitro (outside the female body) and then the

zygote is implanted back into the mother uterus placenta establishes remammm )

development takes place in the body of the mother leading to normal &; rtn (1 1
QUESTIONS RELATED T an PR R,
Write a note on test tube babies and ideritial-tnins, | L

Wﬁ*ﬁl@ﬁiﬁﬂ

Unhealthy aftitudes and Iovv mo&at viues sornetirme. load to seribus complication. The
carriermay transaiit Lhu" di saam te\wel-“ ‘healt W' partners.

SOME COMMICOH ¢ "D> - N
Follzwiing ‘are num= ¢or nton sexually transmitted diseases

1-.. | A rJ-"N)I"'f eo ]

_ JI 0y al'tad\e \gent

-- = Itis caused by gram negative bacterium Neisseria gonorrhea.

Effects

It mainly affecting the mucous membrane of urinogenital tract. New born infants may
acquire serious eye infections if they pass through the infected birth canal.
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Transmission
It is highly contagious through sexual contacts. .

2. Syphilis e

Causative Agent Lo | | (¢
It is caused by a spirochete. Trepo: 1er1a pnl idyin.

Effects A |
It damagas; ifi2 reprodusiivs brgzng, eles, bones, joirtsCentral nervous system, heart and
skin. —

Transmission

_. Sexual con ctig, the riiajor source of its dissemination.

3, 1eritanberpes

Jeusative Agent
It is caused by herpes simplex type 2 virus.

Effects
It produces genital soreness and ulcers in the infected areas.

Transmission
It is most frequently transmitted by sexual contact causing infection of the genitalia. In
infected pregnant woman, virus can be transmitted to infant during birth, causing damage
to eyes and CNS of the infant.

4. AIDS (Acquired Immune Deficiency Syndrome)

Causative Agent
It is caused by HIV (Human Immunodeficiency Virus).

Effects
Patient loses his power of immunity.

Transmission
Sexual contact is a major source of its spread.

CONTROL OF STDs
The above dreadful sexual diseases can be controlled and prevented by avoiding sexual
contacts with carrier or diseased person and adopting the hygienic conditions.

The treatment involves medication for a long period except AIDS, at present.
QUESTIONS RELATED TO ABOVE ARTICLE

Explain sexually transmitted diseases in human. (LHR 2017, FSD 2021)
Describe four sexually transmitted diseases. (GRW 2017)
Discuss sexually transmitted disease. How can these be controlled'7 ~(LHR-2072},\ | |
Discuss causes, control and effect of sexually transmltted dt ,wse> ([/ITf\l 20225

Write notes on the following. . - . (L x=rC|w Olition iv)

(b) Herpes Genitalia ) SRR b

= 1 v | 1
b - 3 ! | .." 5 .I .-
1 A | — ' L i
DA Y Lo
! L 1 L1 |1 i} h :
1 i \
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KEY POINTS _

Cervix
The narrow opening of uterus is called cervix It is present ketvieen | he_-'her Us ana \,.ag_rn'n
It does not allow the foetus to pass ot of u: erus d Jrlng pregriant y
Umbilical cord ' _ |
It is a specigl tube-niesent betwzer the akdomer-st Toetus and placenta. It is used for
exchange'of raatefial belwien tfie n'ieenta and foetus. It is tied and cut down after birth.
It les permane’l stai_on wie abdomen.
Pn, Uy
Iicis phy3|olog|cal contact between the maternal and foetus tissues for exchange of material.
Labor pain
These are special changes before birth, which include contraction of the muscles of the
uterus. The female feel it in the form of a pain. It is first indication of the start of birth.
Difference between meiosis of human male and female
All the stages of the meiosis are The meiosis proceeds up to metaphase
completed at the same time. of meiosis Il. After that the meiosis
stops till the fertilization.
All the four meiotic products change into | Only one meiotic product is changed
sperms. All four sperms are viable and into egg. The remaining three meiotic
can take part in fertilization. products known as polar bodies are non
viable. Hence degenerated.
All the sperms become mature and are The eggs do not become mature at the
released at the same time. same time. One egg gets mature at a
time and is released.

Difference between Menstrual and oestrous cycle

Menstrual cycle is periodic physiological change in the uterus and ovary betwesii
two menstruations. The discharge of blood and other brokea-pa‘t Sf-titerys f._:d‘m ti.;e:'
vagina is called menstruation. Menstrual ycle ic rogtwlar'_macmsz_v\-'h"cl-f dantitt(:4s T the
absence of pregnancy. Voosm o A LA '
Oestrous<ycle |s physiolpgical cwawqe ir the fer*; e oetween two estrous or heat
perioa: )estrdus, or hedt sa rjcs\w; 0F feriale to mate. It does not involve changes in
uteruss. 50 tnece is\nn nen tigation.

128



Chapter—l8

Reproduction

EXERCISE

Q1
i)

vi)

vii)

Ans

Q2

vi)

Q3

Fill in the blanks.

Asexual reproduction requires only a

single organism.

Sexual reproduction usually-involes
parents. '

Phytockiomes  are - tiwe! 'speciel

sgisitive pigmients:

External

Jerdhizatinpn | oeces in
ol U endvoniment.
and

animals provide more protection to

their young
development.
A placenta is established between the
uterine and tissue for the
exchange of oxygen.

The reduction of progesterone level

ones during

stimulates the gland to
produce oxytocin hormone.

i) Parental i) Two

iii) Blue light iv) Aquatic

V) Viviparous, ovoviviparous

vi) Foetal vii) Pituitary
Write whether the statement is
true or false and write the correct
statement if false.

Asexual  reproduction  involves
mitotic cell division. (True)
Asexually produced offsprings are
genetically identical to their parents.

(True)
Sexual reproduction involves single
parent. (False)

Asexual reproduction involves single
parent.

Sexually produced offsgiings hee!
_ ._(_Fa!séﬂ) '
Asexu; uu produged” offklo"’iriu? \{3

identical to their parents.

identicerin th=ur rarents
Encircl® 1hn ’(JI’I’ELt Alswer from

the it BJe chiicas.

[RUA

_ﬂ?epLOuuctlon is very important to
the survival of:

(a) Species

(b) Individual

(c) Population

(d) Bothaand b

i)

: .i'ii)

Q4
i)

Atis.

In  plants phetoperiod —znd
temperatuie affet

(&) Floweririg

‘b Buds'an seec do..nancy

() Fruit anu selec. production

) Alla, b, c

Developing seeds are rich source
of:

(a) Auxins

(b) Cytokinins

(c) Gibberellins

(d) Alla, b, c
Common  methods
reproduction are:
(a) Tissue culturing
(b) Identical twins
(c) Cloning

(d) Alla, b, c
Photoperiod affect flowering when
shoot meristem start producing:
(a) Floral buds

(b) Leaves

(c) Lateral buds

(d) Bothb and ¢

Answer Ke

of asexual

a

d

d

d

a
Short Questions. .
What changes occur-in ovulatigr- | ()
and menstryatian 'dun in_n.'

nregriancy? . | [ :
Bty qvylation ahd's antruatlon do
rot, hekut Jurmg pregnancy. After

_fatilization  progesterone  hormone

inhibits ovulation and thus menstrual
cycle doesn’t proceed.
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i)

Ans.

i)

Ans.

What is difference

between

oogenesis and spermatogenesis in

human?

Spermatogenesis .. Qogenksts

In spermatogenesis four
sperms.—., ire pl’ﬂdl'ucu
from gimarl/
spermatpcie. | | \

| Durisg |
0ogenesis |
¢nliy cre
N
produced
from
primary
oocyte
through
meiotic
division.

takes
male
after

Spermatogenesis
place in
continuously
maturity.

Oogenesis
in female
is a
periodic
process.

Sperms are released in a
large quantity.

One ovum
is released
at a time

Meiosis | and |

completed.

Meiosis |
completed
but

meiosis |l
proceeds
as far as
metaphase

~ loag
' "J:()'n"ditn,L such as scarC|ty or low

How a seed is formed?

A seed is formed after fertilization of
egg in ovule. The formation of seed
completes the process of
reproduction in plants. \

What is the importance of} seen ln

the life cm lejof- %pmnt’?

It enabigs cn =mbr)o *0 sur "ve the
el ihdy unfavorable

temperature. The dispersal of seeds
via wind, water and animals helps in
survival of plants species by
establishing to the new ecosystems.

Q5
i)

i)

Ans
iii)
Ans
iv)
(@)
Ans
(b)
Ans
(c)
Ans
(d)
Ans

Extensive Questions.
What structures
with the [fernan
rapioduciive . systani? .
rhair 1ur ctior:s? '
(see arlicia-18.3.7)
\VWitat are the functions of placenta
during pregnancy?

(see article 18.3.2.2)

Describe human menstrual cycle.
(see article 18.3.2.1)

Write notes on the following.
Parthenogenesis

(see article 18.2.1)

Herpes Genitalia

(see article 18.5)

Asexual reproduction

(see article 18.2.1)

Seedless fruits

(see article 18.1.1)

associatad
female
Wiretare

arn
28
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