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REPRODUCTION

You are well aware that a famuly continues generation afier generation and also
that oreanisms produce their own Kind This process of reproducing one’s ovwn
kind ensures the continuance of the variety of organisms that inhabit the earth.
Reproduction 1s a characteristic feature of every Ining being and has its own role
to play in the body just like the ather biological processes such as respiration,
circolation, nutrition and others.

In this lesson, vou shall learn how new organisms gain lLife, grow and become
readhy to give rise to another generation of similar individuals. You shall also leam
the importance of reproductive health and hyziene 5o as to prevent the spread of
sexpally transmitted diseases. This will enable vou 1o make correctchoices at the
appropriate ime

Aftercompleting this lessonyouwill beableto:

OBJECTIVES

* appreciare that reproduction is a characterisiic feanire of organisms for the
confinuance of their species and that asexual and sexual reproduction are the
two different modes of reproduction;

* identifv the different types of asexual reproduction in organisms;

*  identify the sex organs and describe in brief the process of reproduction in
flowering plants;

e state facts about reproduction in animals with special emphasis on human
reproduction;

e identify the changes in the human body upon reaching puberty and emphasize
importance af reproductive health and hygiene;

® identify the major organs of reproduction in humens (both male and female).
state their location in the body and relate each organ with its fumction;
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* mention the reproductive events leading to preghancy and parturition,
and express concern regavding negative conseguences of adelescent
pregnancy;

*  demonstrate awareness regarding the prevention and transmission of Sexually
Transmitted Diseases (STDs) and Reproductive Tract Infections (RTTs)
caused by microbes;

*  express awareness of increase in population growth and suggest methods of
population control,

o understandmodes of trawnsmission and prevention of Human Immuino Deficieny
Virus (HIV /Acquired Immiumo Deficiency Syndrome (AIDS) and wtilize this
mnformation in making safe informed choices.

24.1 REPRODUCTION

You must have heard from vour parents what ajoviul event itwas when you were
born! Your parents, elder relatives or family friends might have told vou hew
happy they were to see you take your first steps! And then, as an infant, how you
got frightened when a dog barked! Ask veur parents about veur mfancy and
childhood Theywouldcertainly remember many anecdotes of the pastwhile you
as ateenager are now busy understanding changes within vourself as you grow
into an adolt Note the changes as yvou progressed from infancy tochildhoeod and
thence toadolescence.

i ——

Asvou do so, make an album of vour photographs fram infancy to date. If there
are no photographs, collect pictures of infants and growing children to getan idea
of howchanges take place in the bodv as one grows up.

Asvoureadthis lesson, vou shall begin torealize that anaturally pecurmng feature
of all prganisms is to grow up. Microbes, plants, animals all need to zrow up to
an extent when they are able to perpetuate thewr own species. Thus, the species
lives on from one generation to the next. The buological process involvedn the
perpetuation of species 1s called reproduction.  Reproduction may be defined
as the bielogical process by which erganisms give rise to their own kind.
Reproduction mayvoccur in twoivavs:

— Asexualreproduction
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Offspring:
The young ones of
living organisms

Multicellular:
organism made up of
many cells.
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—  Sexualreproduction

Bacterial and protozoan offspring may be produced by single indniduals. Thisis
termed asexual repreduction. Certain animals and manv plants reproduce
asexually as shown in figures 24 1 to 24 3. When two individuals are involvedin
reproduction, it 15 termed sexual reprodoction. In sexual reproduction, male
zamete fuses With female gamete to mark the beginning of a new indnidoal This
15 amorecommon mode of reproduction in plants and amimals.

ASEXUAL REPRODUCTION

24.2

Reproduction by single individuals takes place
in many ways in lower orzanisms like bacteria
and protozoa andsome algae_In plants, asexual
reproduction is by vegetative propazation.
Animals like sponges and hvdrareproduce both
asexpalty andsexually:

(i} Asexualreproductioninlewer organisms

L1

ih)

Asexupalreproduction 15 of various fypes:

1%

(a) Binary fission: Acell may divide to grve
nse to two individuals and lose its own
identity as in binarv fission that takes place
in amoebaandbactena(figure 24.1), @

(b) Budding: In -
budding. abudforms Fig. 24.1 Binary
from the body of the

mother cell and remains attached to it. The parental
nucleus elongates and then divides into two, one of
which moves ato the bud Example: yeast (fizure
24.2).

I

Fizrion in Amocha

In animals like sponges and hvdra which are
multcellylar; a bud arises from some part of the body,
(c) Spore formation: The

enlarges
cvtoplasm and nucleus of algae I I |

and then detaches from the parent
such as Chfﬂ?ﬂj‘dﬁﬂlﬂﬂﬂs divide Flf'!- 24.3: Budding in Hvdre

Fig. 24.2: Budding i ¥east

body after all its body parts have
been formed (figure 24 3).
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sucoessively to form 4 to 8 spores.
Spores are alse formed for
reproduction in fungos, moss and
fern. Spores are single cells which
upon their release from the parent

plant develop into new individuals Notes
gure24 4 )
(fig L) e =
(ii) Asexualreproductioninplants Fig, 24.4 Spore formation in Chlamydommas

YVegetative Propagation: In natore, neww plants may arise fromrool. siemorleaves
thati=fromthevegetative parts of the plantasshown infig 24 3(atoh). Thisfermaof
asexualreproduction in plants is termed vegetative propagation.

Table 24.1: Modes of vegetative propagation with examples

Mode of reproduction | Specialised plant part Examples.
(A) Natural Methods Adventitious 1oots Sweet potato, Dahlia
(a) Roots (fig 243
adch
{b) Stem () Runner {fig 24.52) Lawn grass,
(b) Suckerifiz. 24.5h) Chrysanthemum
(c) Bulb (fig243c) Onion
(d) Tuber(fig24.5d) Potato, Canna
(e) Rhizome {fig. 24 3e) Ginger
fe) Leaves (f) Adventitious buds (fig. 24.5¢ ) | Bryophyllum
(B) Artificial Mathods Rose, Money Plant
(Az. 24 6atoc) Jasmine,
(2) Cuting Gragevine
(b} Layenng Citrus, Mango
(c) Grafung Ormchid, Chrysanthemum,
Azparagns.

New plants may be formedfromroots (fig. 24 5ab) orstem (24 Sc.d.e) or leaves
(fig.24 5f) or when astem grows to adistance andthen enters soil andstrikes roots
to form a new plant (fig. 24.5 g.h)

& X

fa) Swuel poliko il Drahvlisa fied Ohisn

rE
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- el Riuzome of ginger £ Adventinons buds in
Notes Birywphyilum
fg) Funnas of grass i) Sucker of
Chysdithenmam

Fig. 24.5 (& & h) Natural vegetative propagation in plants

(iii) Artificial prepagationin plants

Humans have taken hints from nateral methods of vegetative propagation (o grow
many plants through artificial propagation. Fig. 24.6 shows the various methods
by which farmers and nursery owners multiphy desired plants using the method of
artificial propagation.

)

(a): Cutting A piece of branch &= (B): Lavering: A branch of the plant iz laid on the
cut and embedded in the sofl, Roots ground and & portion ir embedded tn the =oil
formt and @ new plant results. Thiz part strites roor and gives rise fo new plane

H1FL

{d).(a) The lower parr of the stom or scion (s cur i a wedee, (B)

The shoot of the plant to be ured ar a sfock 1y cut offt. The stem

(el Vegerarive veproduction ts altr vertically and the sclon b brserred dnto the stock ard tied
by goates with a tape (¢} The graft union occurs within a short mme

Fig. 24.6 (o 10 d): Arificial vegerative propagation i plants
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1. Takeabranchfromachampatree oramoneyplant Growit Observe howthe
‘branch prodoces afull fledeed plant

2. Youmay even try to grow some 2rass picked up from the wild What da vou
find? Under which cenditions dees the grass reproduce to form a carpet of
grass? Write your observations in the space provided below:

(iv) Other methods of asexual propagation

In the laboratories, researchers have raised offspring from single parent through
tissue culture. Dollv was a sheep, an exact copv of her mother, raised through
cloning.

(a) Micre propagation

Researchers have standardized the methods of tissue colture. Every living cell
or every part of aplanthas been found to be totipotent. thatis, ithas the potenual
to give rise 1o more plants. Can you explain why? Tryand answer after vou have
finished reading this lesson and can understand that all the cells of an individoal
arise from asingle cell, the zv'zote and hence all cells have the same genes. Genes
control growth, development and all the life processes.

From a piece of plant, say root of carrot, or a leaf, cells can now be coltured in
adequate nutrient solution to form an undifferentiated mass of cells called callus
which can then give rise to new plantlets. The raising of plants through tssue
culture is termedmicropropagation. (figure 24.7)

Harmones and calls

Pt il

Fig. 24.7 Seepy of Micropropagation (a) Leaf raken from a plant (B Célly form
undifferensiated mass (callus) (¢) Hormones and metrients added to cells (d) New plant
grows from callus
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Sorrogate mother:
A female animal in
whose womb an
embrvo from another
female of the samekind
is developing:
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(b) Clomning

Acloneisthe geneticcopy of the parent The sheep Dolly; when bom was an eXactcopy
of her mother. Her mother's vdder cell noclens was transferred into theezg of 2
‘surrogatemother™. afterremoving thenuclens. Dollv’smotherprovadedher genes
while thesurrogate motherprevided thewomb (Fig. 24 8)for Dollvio developfrom

an embryoto afull fledsedmdnadual

t#) Figin durgesr gheep (b} Sectrish Fackfere rwe
{ Brolly s moser) {purTogate mothar)

Fig. 24.8 Cloning of the Theep Dally

INTEXT QUESTIONS 24.1
1. Defmereprodoction

2. State one pointof difference between asexnal andsexupal reproduction.

3. Whyisbinarvfissionconsideredtobe an asexualformof reproduction?

4. Definevegetatvepropagation with the help of an example.

5. Definethefollowing(ijcallus (ii)clone

24.3 SEXUAL REPRODUCTION IN PLANTS

You already know that sexual reproduction requires fusion of male and female
gametes. We shall now understand how sexual reproduction takes place in

flowermeplants.
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(i) Sesmalreproductioninpiants

The reproductive organ of flowering
plants is the flower (Fiz. 24.9).
Stamens (Androecium) which
produce pollen are the male part
Pollen grains contains male sexcells.
There may beseveral stamensin each
flower. Each stamen (Androecivm)
has twoparts. Theupper part iskaovwn
as anther which bears pollen_ If is
heldon the lower partcalledfilament.
The pistil (Gynoecivom ) is the female part and its basal part is the ovarv carmving
ezes or ovoles or female sex cells: The parts of the pistil are the stigma, stvie and
ovary. In most plants, each flower bears hoth male and female parts. They are
termied bisexual. In some plants there are male flowers with only androecivm and
female flowers bearing only gvnoecium. They are unisexval

Fig. 24.9 T8 af a Typical Flawer

1. Procure a wilted flower and look for the stamen and pistil Identify the
different parts and then check the terms for these parts in the pictures grven
in vour book.

-

Dovou thinkweshouldpluckflowersfromthe plants?

State "Yes' or “No'choosing points from the following

* lpokniceonplants

* arelnang

«  wherewillbutterflies go? Provide foodfor the butterflies
= areorgansof reprodoction?

3. Whatdovou thinkwill happen if we pluck all the flowers thatbloom on aplant?
Writevour answer in the space provided below:

iii) Pollinationandflertilisation

For fusion of their nocles, pollen and ovule are brought together by several
agencies like the wind, water, andinsects. This transfer of pollen grain fromanther
to the stigma of a flower 15 called pollination. Self pollination 1= when pollen
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' of aflower falls on ifs own stiema and
fertilizes the ovule. Im Cross
peollination pollen from one flower
falls an thestiema of another flower of
a different plant of the same species
Notes and then fertilizes the ovule of that
flower. Agents like wind, water or
insects help to transfer pollen from
oneflowerto another.

For fertilization or fusion of nuclei
of pollen and ovale, pollen 1= brought
by any pollinating agent mentioned
-above, on the stigma of the pisdl
Each pollen grain forms a polien muwbe
-and pollen grain nucleus reaches the :
ovule as pollen tobe pushes through Fig 24.10: Fertiiization in Plantr

the pistil (Figore 24.10). Thefertilized

ovules develop into seeds which are capable of germinating into seedlings and
newplants (Fig. 24.11).

4

fa) Gram éed to new gram plant ¢h) Maize seed 1o new maize plant

Fig. 2d.11 : Seed germingtion in {a) gram and (b) maize

Onceseeds are formed, they get dispersed or are carried away fromthe parent plant
and then germunate under favourable conditions.

yTTONS 242

INTEXT QUES

1. What purpose does the flower serve 1n a plant?
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Give one point of difference between self pollination andoross pallination

Whatwill happen if the pistil of the flower isremoved?

Notes
Trace the path of the pellen afteritlands on the stigma.

Whatis gernmnation of seed?

Now thatyou have an idea of how plants reproduce, find answers to the questions
below andperformtherelatedactivities,

1

Have vou seen plants growing frombuildings ornearwalls? Think andexpress
howthismayvhappen. Expressvourviewsin the space providedbelow:

Grow wet seeds which take less time to germinate (2.2, gram, moong). Afier
they have sprouted. Sow them in pots. Maintain them tll thev become
seedlings. Maintain a record of the ttme period showing maximum growth,
flowering andformation of seeds.

244 SEXUAL REPRODUCTION IN ANIMALS

As mentioned earlier (24.1 section i )) lower animals like the sponge and hyvdra
can reproduce throngh asexual methods. Thev can, however. also reproduce
sexvally. In all animals, the female produces eges and the male produces sperms

An egeg and a sperm fuse to form the zveote which then develops into the smbryo
and the embrvo into a full-fledeed mmdividual The development may occur
partiallv or completely, inside the egg. Such animals that lav eges include fish,
frog, reptiles and birds and are thus called eviparous. In mammals such as cats,

ol
1
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does, cows and humans. the baby develops inside the mother's womb. They are
termedviviparovs.

In tapeworins and earthworms both female and male sex organs are in the same
individoal Such indrviduals are termed hermaphrodite. Sexes are separate in all
other animals, and the male individual has male orzans like testes eicowhile the
female has ovaries eic. Humans also belong to the animal kingdom. They are
mammals andhenceviviparous.

24.5 REPRODUCTION IN HUMANS

The period frominfancy to reproductive matority in humans includes childhood
and adolescence. The pictures eiven below show the progression of human life
through stages of infancy, childhood, adolescence, adulthood, and finally

Figure Showing different of siages of Human Life

24.5.1 Adolescence in human beings

Look at the pictures depicting stages of human life. Wnite down two to three
sentences thatcome tovour mind about each of these stages. Encirclewith apencil
the picture showing that stage of life at which you are now. Label the appropriate
stages asinfancy,childhood, adolescence, adulthood andold age.
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The body undergoes natural changes as one grows into the réproductive period of
life. These changes bezin around the age of 10-11 and Iast il 18 to 19 vears of
age. Thisstage of life is called adolescence. The time periodwhen changes occor
in humans make them capable of reprodoction, 15 called puberty. Not onlv
humans, but no organism becomes matare andcapable of reproduction soon after
birth and needs to reach maturnty and adulthood in order to do se. The period
between birth and maturity is very short in animals. Perhaps it is the lonsest in
humans.

Read carefully the table given below wheremn changes during adolescence are
listed. It is important to remember that although these changes occar in all
adolescents, the tming and pace of changes mayv differ from indmadoal o
individual Thisjustgoestoprove thaieach of usisunique!

Table 24.2 showschanges at puberty. Thechanges are physical, piysiological and
psyehaological.

Table 24.2 Changes at pubertyv and adolescence

Physical Chang Remark
L. Increase in height It is one of the most perceptible change duning
*  Bones elongate adolescence. Increase in height is dependent on the.
o R doe s genetic make up, nutritional status, and physical
2 i t.i. - achvity levels of an adolescent,
2. Changes in body shape Adequate nutrition is m:ssan' for pnper ‘growth,
*  Chestand shoulders Adolescents need o halanced combination of food
broaden in boys I.W:F:r that Eﬂmﬁxgﬂlzfgﬁf fk::fwmﬂwmmﬁ
- R and Fits), growth | n s proteins)
Lﬁlwﬁ' m:ﬁm and protect from infections by enhancing immunity
hipis) i givls (known s vitamins and minerils).
Depending on whether you are i vegetatiun or @
non-vegetarian, choose appropriately from  the
lollowing five groups of food ilems.
1) cereals and millets, 3) vegetables and fruits, 3)
milk, milk products, meat, fish, cgie, 4) pulses, 5)
(FTES mn‘.l sugar
Please vefer o the higdth and hygiene lesson 32 for
more informerion on balanced dier.
Chips, soda, chocolates, pastries and burgers
should not replace o meal and should not be
mumdmnumhrhuh.
*  Regular physical exercise helps in  proper
growth,
3 Changes in the voice « Boys develop a deep voice.  Their voice
* In hoys, volce box or larynx sometimes cracks when the larynx or voice box
enlarges and is visible a5 the is enlarging and voiee control s lost during
“Adam’s apple” thit time.
*  Girls develop n high pitched voice.
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4. Development of sex organs
In both the femsles and males sex
orEans matmee duing adolescence.

‘5. Appearances of

sexpal characters

e Axial {arm pits) hair and pubic
hair appear. '

® Breasts develop in gitls.

® Fagcial hair begins o grow in

e Girls and boys become capabls of

reproduction. It 2 important 0 obsene proper
hygene and wash ail parts of the body,
mmmmn@mnﬂgﬂsm
testicles in bovs.

It & normal for adolescens io feel sexuval
exciement snd masturbate. When 2 boy
hmmrmmﬂ}tmﬁm&dmmhﬁm
superisnce an erection and sjaculae in has
sleep. This is known a5 ‘wet disam’ and i
normal.

Breast development 5 one of the first sigas of
puberty in girle. Variation i the size and shape
of beeasts is-normal and depeods on the amount
of fat sored i them Size of the breasts 15 ot
mﬂahmdmﬂlp:m:ﬁmkmm
pleasuse.

If afemale notices anychange in her breasts, for exampie, alump. changesin breast
shape, discharge fromnipples. pits orhollowin the skin aroundthebreast, she should
consult ahealth worker/doctor immediately

Remarks

1. Increased activity of sweat and

sebaceous (oil) glands

& Oseractvity of oil zZlands may cawse acne

and pimples on the face. The acee usually
=0 away opce the hormonal chanses
siahilize. However, these can be meduced
by washing face wath soap -and water
several times in a-day, ezting lots of frnrs
and vegeiables drinking several glasses (at
teast 8-10) of water everyday and avoiding
fried and fat rich food items. Avoud picking
punples as they could gzt infected and
leave scars. Consplt a health workes!
doctor if the acne are particularly
troublesoms,

» Regular cleaning and washing will help
prevent odour due o increased swemating

2. Increase in appetite

Body requires mote nutrition a3 it grows.

At adolescance, the body zrows rapidly and this
makes adolescents more hungry,

3. Incrense in the level of hormones

In blood

Levels of growth hormone and sex

hormones in blood inceease.

» The growth hormone secmeted by antznor
pituitary gland controls growth

o Under the influence of hormones from
anterior pituitary, sex organs begin
secrets sex bhormones. The testes secrete
testosierons in males and ovanes secrets
oestrogen and progesterons in females.
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4. Menstruation

# In homan females, mepmdociie
phase heging at pubsehy and lasts 6l
the aze of 45 1050 years.

e A gid is born with fixed number of
ova (eggs). However, these begin fo
mature only at poberty. One ovom
matures at a time and s released from
the ovary once in 28 to 30 days. This
happens under the influence of 2
hormone from anterior pitesiary FSH
or Follicle Stimulus Hormons. Ore
ovem (egg) is shed alternately from
each ovary every month,

The ezz (ovom) travels down fhe
fallepian tube to reach the uterus.

At the same time, the wall of the
utems nnder the influence of another
hormone from anterior  pitoitary
called LH or Lutenising Hormone
thickens to receive fertilized ezg. If

Many females have a perod svery 28 days.

Some have them every 21 days and in others
the cycle could be of 33 days. Periods usually
last for 4 days hut conld be shorter or longer
Many adolescent gifds have irmgular and
painfal perinds that sevle down 2= zids smw
up. I the pmblem persists, 3 medical doctor
should be consuhed.

Menstruation is fot an iliness. I the zid feels
comforiable. she could do anything that she
doss nomually. Some zicdls may 2=t cramps and
psin in the sbdomen Exsrcise may help 1o

- prevent the pain. Paracetamol and! or other pain

kifler ac suseasted by a doctor may help if the
pain-is difficult o baar

Girls use sanitary towels. cotion wool, clean
:hthmtmupﬂnstuzhsﬁrh hhndﬂmgﬂzﬂ
peribds but it is important 1o chanze these
frequeatly (every 68 hous) o prEveat
uﬁer:unnfmnimmhmgwm If eused. cloth
should be washed with 3 mald detergent and
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Thios i o festilization, the thickesed | T TR
‘lining of nterus and blood vessels are
shed off and cause bleeding This is
called menstroation (Fig 24.12) and
s also known as peniod.

The first mensteuad bleeding is called

menarche. Stoppage of menstruation at

an age usvally between 43 vears-and 33

ears 15 termed Menopause.

(LT .l_‘: Cayy| e i o “?“"

|-t et | [

Fig. 24.12 Graphical Representation of
mensirieal Cycle

Adolescents may be biologically capable of reproduction but they are not ready
to shoulder the responsibilities of parenthood. Adolescent girls are not
physiologically mature for child bearing and many a time, both the adolescent
mother and her baby suffer fromcomplications. Adolescent parents are not likely
to have good opportunities of education and livelihood and may not be able to
providefor theirchild. Eventhough the legal age at marriage 1s 18 for gurls and 21
for boys, child marriage is still a problem in our country. Data from the National
Family Health Surveyconducted in 2005-6 show that 27% voung women and 3%
voung men in the age group of 15-19 were marned at the ome of the survey.
Furthermore, findings from the same survey show that 30% females in the age
group of 15-19 have had alive birth by the age of 19 years
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Can voeureasen out?

Can vou give tWo reasons as (o wWhy menstroation does not occor during
presnancy?

Hints (1) Menstruation occurswhen fertilization doesnothappen and the egg aswell
as thickenedlining of uterus andbloodvessels areshed off

(ii) During pregnancy, the growing foetus is attached to thickened nterine wall

Peyehological changes
Mental, emotional andintellectual matnndevelops eradually;

Adolescents arecapable of abstract thinking.

They experience moodswings.

They'become self conscious.

Self image andidentity becomes important.
Friendshipisvervimportanttothem
Theystartgettinginterestedin one another in asexual wav.

Opinions expressed by peer that are different from their personal beliefs
couldbe asource of stress and anxiety as it 1s impaertant for them to fit inwath
the groupnoms

Adolescents should definitely enjoy this phase of their lives but also invest in
theirfutore! Itis importanttostrike therightbalance!!

Initiating and nurturing friendships and positive relationships is a vital part of
erowing up. However, it is important that relationships are built on equality,
mutual respect and love. Relationships that lack these attributes could be
exploitative and cause physical, emotional and psychological harm that may
prevent voung people from realizing their potential. Sexuality is an important
part of growing up but decisions related to sex and sexuality should be based
on appropriate information, an understanding of consequences and most
importantlyasense of responsibality.

Striving for independence is a very important part of adolescence. Young people
need to remember that they should be able to take responsibility for their
independentdecisions
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Thefollowingchart sivesthe averagerate of erowth in the heisht of bovs and eirls
with age. The figures in colomns 2 and 3, give the percentage of the heisht which
a person has reached at age given in column 1. For examgple by age 11, abovhas
reached81% of hisfull height. Thesefigures are onlyrepresentative andthere may
bendnadualvariations.

Use the table for vourself and vour friends and work oot how tall each of vou is
likelytobe. Isitnotfascinating thateach one of vou is likely to be slighthy different
fromthe other!

Agein Years Fe of full height
Boys Girks
g 72% T7%
9 753% 81%
10 8% 84%
11 81% 8%
12 84% 01%
13 88% 05%
14 92% DE%
15 03 50%
16 Q8% 99 3%
17 9o 100%
18 100% 100%

Present height (cn)/% of full height at this age x 100
(as given in the chart)

Example:

Aboyis 9 vears old and 120cm tall. At the end of the growth period he is likely
to be 120/75x100 = 160 cm tall.

o Have a frank and honest discussion with vour friends about the Kind of
changes vou are undergoing in vour body and mind. You may find certain
cormmonalities andsome things that are unique to each of vou.

¢ Isthere achange during adolescence that makes you happy and achange that
makes vou nervous and anxions? Share it wath vour friend  You mav go to
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website of NIOS and Adolescence Toll free phone number 18001809393 for
miore information relatedothesechanges

¢ Quote at least one incident when yvou experienced a mood swing. In vour
opinion, were you able to handle it well? If not. what could vou do the next
umeto either prevent themoodswing ormanage ithetter

24.6 THE ORGANS OF REPRODUCTION IN HUMANS

Reproduction inhumans require two indnvidoals - amale and afemale.

Fig. :24.13 Male Reprodiictive Organs

(i) The male reproductive organs

The male reproductive organs are shown in Figure 24.13. The functions of its
parts are tabulatedin table 24.3.

Table 24.3 Reproductive organs of human male

Organ Function

Apair of testes ‘Generate Sperms

Twospermductsof vasadiferentia | Each arises from the testis and passes

(Singular: Vas deferens) up into the bodv to join together and
form the gjaculatory duct.

One gjaculatory duct Is acommon duct for passage of
urine and sperms.

One Penis Muscular organ which helps to transfer
sperms into female body.
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The testes lie outside the body within the scrotal sac. This is to ensure that the
temperature at which sperms are being produced &5 2°C less than body
temperature asrequiredfor sperms tostavalive.

Notes

(ii) The Female reproductive system

The figures 24.14(a) and 24.14(b) are figures of (1) the homan female
repraoductrve system and (2) section of the female reproductive tractshowing the
movement of the egg released from the ovany/ferfilised in the fallopian tmbe and
zveote undersoing development till it reaches the uterus and implants i its wall

forfurther development

The female reproductive system is lacated in the lower abdomen. The organs of
the female reproductive system and theirfunctions are tabulated in Table 24 4 _The
ovary and oviduct are commonly found in all female animals and the uterus in
thosewho donotlavezeshut give birth tovoung.

Loy Fallopian tibe

Chors
—— Ly
— & il
tembryt Pl ereaslig soposioesive
Vagina ::E:rul: Juatesd i 1h lorwar
Fig. 24.14 (a) Femals Reproductive Fig. 2414 (b) The Fonaie Reproduictive Sysom
Organs tn Humans showing the movem of fertilized egg

Table 24.4 The human female reproductive organs and their functions

Organs Function
Apair of ovaries Produce ova
Twofallopian tubes Are the oviducts through which eges
pass from the ovaries into uterus
One uterus The womb in which the embryo develops
One cenvix The opening of vterus
One vagina Female opening
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INTEXT QUESTIONS 243

Define the terms (1) adolescence (i) paberty (il yhermaphrodite (v)oviparons
Viviviparous(\1{oets

Name the hormones secreted by the testes and ovary.

Name the part of the female reproductive system where the ezo sets fertilised
by thesperm:

State the function of (1) uterus (1jvas deferens

Consider the three case studies given below. Please pravide voursugesstions
formanagingthesesitations in 2-4sentenceseach.

Case |: Your friend, Soresh is extremely shy and withdrawn becapse he is
growing hair at many places in us body. His voice i1s croaky and sometimes
he gets dreams which make him feel ashamed of himself. How wall you
convince Suresh thatwhat he is undergoing is absolutely normal and natural?

Case 2; Rehman, vour friend , is disappointed becavse he &= the same agze a5
most of the friends but in comparison to others, he looks baby-faced and has
nofacial hair. Howwill you gethim out of this ‘oddman out'feeling? Suggest
woways.

Case 3: Your cousin Madhu is prevented from entenng the kitchen and
entering places of worship duning menstruation and Madhu feels thatshe is
being punished for something that is normal and definitely not her fault
Based onyour understanding of menstrualcvele, dovou think this is acorrect
practice? If not, please provide at least two reasons to Convince Vour aunt to
stop this practice

Your friend Kiran would not look at boys during her periods as she had heard
fromsomeone that if she didso she wouldbecome pregnant.

Write aletter to Kiran thathelpsherrealize thatsheis holding on to afalse belief,

24.7 FERTILISATION AND EMBRYONIC

DEVELOPMENT IN HUMANS

Observefigure 2415 (ato g)carefully. Itshows thesteps of reproduction in humans.
Thefigure(a)and(b)are the human gametes, sperm, the male gamete generatedin

SCIENCEAND TECHNOLOGY




MODULE -5

The Living World
the testis (spermatogenesis) and egg or ovam, the female gamete
producedin the ovarythroogh the processof cogenesis.

o The nuclei of sperm and egg fuse inside the egz. forming the zveote. This
fosion is termed fertilisation and takes place in the fallopian twbe (the
oviduct). (fig24.13(c)):

Nofes
o Thefertilisedegg or zvgote begis to dividerepeatedly anduponreachinga )
stage contaminecellzand acavitycalled blastocoel, eets embedded (2 )inthe q‘ﬂ“? e o
thickened uterine wall in which many bloodcapillaries have formed. give birth or o
senerale
1 ki
Ml pivcc : ,‘
b l i . j e Gametes:
hY / Reproductive ceils

" that fuse during

fertiiization to form a
{2} Vumm sperm / g ee— — which
develops mto an
embryo. For
example,
Male gamete =
sperm
Female gamete = egg
or ovale
Fusimg nasches
il parres ol e

(Ey F i

121 Fertilmatisn

L ierm

{ich Mhalls ol celin (enlurmed)

() Foutim b s wsieoryn

A1) Dormtieadebmig aal ihii eambwrya
im i wletus (ondarpud )

Voweda an regimmbarism ol b

Fig. 24.45: Evintr (n reproduction of humans
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¢ Incase fertilisation does not occur the ege disinteerates. The thickenedwall
of uterus along with capillaries breakdown leading to bleeding or menstrual
flow (menstruation). In human femiale meénstroation aocurs eveny 28 to 50
davs(fig. 24 12)

e The embryo. new called foetus develops (f) and (2) inte a full fledeed
individoal in 280 davs inside the uterns and is bom ander the influence of a
hormone from pesterior pituitary; calledoxytecin

o Ae——

1. List,inasequence the eventsthatleadto the birth of anewindividual

2. Name the hormones responsible, for attaining reproductive matenty, and for
formation and maturing of sperms and eggs in humans.

3. Gaven below 15 a list of hormones related to reproduction. 1ist influence on
functions in the space given below:

FSH, LH, Estrogen, Testosterone, Oxyvtocin

Hormones function

24.8 HUMAN POPULATION

You may be aware that the population of India 1s more than abillion andcontinues
to grow. In terms of numbers, India mav overtake China that is currently the most
populousnation of theworldin the nexttwo decades.

It 15 not cifficult to imagine that a strong force of one billion people working
together can achieve all the development goals and even more. However, India
lags behind on several development indicators and needs to make systemic and
consistent investments in education, health, employvment and social welfare
before its vast human potential can be realized. Young people like vou have an
importantresponsibilitvtotake thecountryforward.
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1. Suppose yvou are the Prime Minister of Incia State three key areas in which
vour government will invest for improving the pace of development in the
countryvsothat thevasthuman potentiaican berealized?

2. Indiaisstrugelingwith issuesrelatedto alarge population. On the other hand,
countries like Japan and Sweden are worried that their popelation is not
growing and are grving incentives to voung pecple in their counry o
contribute towards population growth, Please fill the table below to identfy
the major advantages and problems that countries with large and small
populaiions face.
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Advantages Agdvantages Problems

24.8.1 Making Informed Choices about Family Size

The decisions that individuals make about the size of their families will contribote
towargds linuting the size of the population of the countryv. Decisiens related to
familysize are motivated by people’s aspirations andresources. In alarge segment
of Indian society, there is pressure on the voung couples especially, the females to
prove their fertility and bear male children. Undoubtedly, children are avaluable
component of the family. However, unplanned pregnancy may compromise the
health and well being of both the mother and the child In addition, if the parents
are not ready’ to provide for the child both in economic and emotional tenms, the
child mayv not get the opportunities for holistsc growth and development

All of us recognize that planning is an important part of decision making but itis
important tohave correct and appropriate information to make informed decisions.
Planning the size of the family and the timing of child barth helps to achieve better
quality of life as there are hikely to be sufficient resources to spend on food,
education, health andwell being of all the members of the family. Whose decision
would that be?

Some of the modern methods for preventing pregnancy, also known as
‘contraceprion” are outlined in Table 24.5 below. Contraceptive methods are
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broadly classified into two catesories. temporary and permanent methods. With
the use of temporary methods, fertility retaris after stopping the use of these
methods. Hence, they are appropriate to delay the birth of the firstchild and/ or
increase birth interval between two children, Permanent methods are wreversible
for all practical purposes and are appropriate for conples who have compleied
their farmlies and do not want anv more children. Contraceptive methods should
be adopted based on the couple’s need and after consultaiion with a2 tramned
medical practifioner.

Table 24.5: Comumon M etheds of Coniraception

Device Function

Temporary Methoeds |
Condoms in males/ Diaphragms in | Physical barier that prevents spenm
Females from meeting the egg

Intra Uterine Confraceptive Device | Inserted in female body by medical |
(IUCD), for example, Copper T | practitioner to prevent implantation of
the grewing embryo.

Oral contraceptive pills Pills interfere with evulation and
prevent release of ova from the
gvaries. As a result, fertilization
cannot occur. These should be started
under guidance from a trained

medical practitioner. .
Permanent Methods .
Vasectomy i males [Tubectomy in | Are surgical methods for bing up the
females tube vas deferens through which

sperms travel in males and in females
blocking fallopian wbe preventing
fertilization.

The government has established a number of health service delivery institutions
at different levels where contraceptive methods are available free of cost or at
heavily subsidized rates. Clients may also seek counselling services at these
centres

24.9 REPRODUCTIVE TRACT INFECTIONS AND

SEXUALLY TRANSMITTED DISEASES

Reproductive Tract Infections (RTIs) refer to infections of reproductive organs,
These ilinesses may occur due to poor genital hvmene, for example, poor
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menstroal hyeiene among girls. Importanthy, RTIs inclode the illnesses that are
transmitted from one persen to another during sexnal contact and are Known as
Sexually Transmtted Diseases(STDs).

24.915TDs

These infections may be trapsmitted during vaginal or anal intercourses, or genital
skin contact. Gonorrhea, svphilis, herpes, chlamwydia. warts and chancroid are
commion STDs. Human Inmuno-deficiency Vires (HIV) can also be transmitted
throughsexnalcontact.

Syvmptoms of STDs include,

e Iiching orsorenessof genitals oranus

o  Blisters,sores, lump, rash in uro-genital areas

* Discoloured discharge thatmay be foul smelling from vagina in females and
penisinmales

Painduringurination

¢« ‘Women may alsocomplain of pam in lower back and abdomen

Some infected persons may notshow anv svmptoms and may pass on infection to
theirparmers unknowinghy.
Didvou know thatcompared tomen

 womien acquire STIs more easily as the disease causing organisms can stay
insidethevaginafor alopgertime?

« women are also likely to be asvmptomatic (without showing symptoms of
STD)forlonger periods of time after acquiring the mfection?

&  YOungwomen are more susceptible to acquire STDs as their vaginal mucosa
isimmature?

It 15 important to see a doctor if any of the symptoms of STDs occur. Prompt and
complete treatmentcan cure mostof the Sexually Transnutted Diseases Untreated
STDs can lead to infertility. The sexual partner of the infected person should also
seek medical advice and treatment. Unless the infected individual is cured, she
should avoid sexual intercourse. STDs can be prevented by

»  having onefaithful sex partner

e havingsafesexwithcorrectandconsistentuse of condoms
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T-lymphocyte: Atvpe
of white blood
corpuscle that defends
the body against
infectious agents
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24.10 HIV/AIDS

Human Immunodeficiency Vires (HIV) causes Acguired Immuno-Deficiency
Svndrome (AIDS) HIVis aretrovirns.ie . its zenetic materialis RN A Tidestrovs
vital cells of the immune system makine the bedyvuinerable ta several infections
agents. Itinfects T-lvmphocytes andmakes thousands of copies of the virns. HIV:
mfected individual mav remain asvmptomatic for 10-15 vears. Gradually, the
number of T-helpercells of the immune sysiem decrease in number to alowwhen
the victim loses resistance against other diseases. This is the stage of full-blown
AIDS.

Itis estimated that across the world, 30 muilion adults and 3 million children below
the age of 15 hive with AIDS. HIV may be transnutted from one mfecied
mdridual tpanotherindividoat bythe followingmechanisms:

e Unprotectedsexualintercourse
s Infeciedblood

» Infectedsyringes andneedles: Injection-drugusers may acquire HIV through
this route by sharing infected needles. Similarly, HIV mav be transmmtted if
infectedneedles are nsedfor tattooing, acupuncture

¢ Infectedmother toherbabrin utero (in the vwomb), dorngchildbirth andthrough
breastmilk

Asdiscussedunder prevention of STDs, HIV transmission can be prevented by
¢ Havingonefathfulsex partner

¢ Havingsafesexwithcomrectandconsistentuse of condom

In addition, HIV transmission can be prevented by,

s Usingstenlizedneediesforblood denation or transfusion or gettinginjections

¢ Preenant women mnfected with HIV should seek adhvice from medical
practiioner on the safest mode of delivery and seek counselling regarding
breastfeeding the baby,

Anti-retroviral therapy'is available tocheck the progression from HIV infection to
full-blovin AIDS andhasbeen shown tobe effective.

You have just learnt how HINV/AIDS 15 ransmutted. It 15 not transmutted through
kissing, holding hands, hugging, sharing toilets, sharing clothes, food and drink,
sneezing, coughing or mosquitoes. Hence, AIDS positive mndraduals shoold not
bestigmatized or discrimuinated against.
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1. Nameanyfoursexuvally transmitted diseases.

Notes
2. Name four devices which prevent fertilization in humans.

3. FExpand the abbreviations (i) HIV and (ii) AIDS.

w

¢ Reprodoction is acharacteristic of all living beings.

¢ Itisthebiological process of producing offspring of ore’s pwn kind.

« Reproduction may be asexual orsexuoal

¢ Inasexvalreproduction offspring are prodocedbvsingie individyal

¢ Insexualreproduction, amalemmdividoal andafemale indrvidual areneeded.

e Hermaphrodites like tapeworm and earthworm have both male andfemale
organsinsame indriduoal.

¢« Asexpal reproduction in protozoais by binary fission, in veast and hydra by
budding. In plants, parts like roots, stem and leaves may erve rise (0 new
plants. This 15 called vegetative propagation. Plants may be artificially
propagated by layering, cutting, gootiee eic. Recent laboratory methods are
fucro propagation and cloning.

* Sexualreproduction requires the fusion of male andfemale reprodactive
cells/gametes. Inplants flower is the reproductive part. Itsstamens are the
male part and pastil, the female part.

* Themalegametesisthe pollen of one plant mayreach the female gamete of
the same flower or same Kind of flower by being transferred on the stigma
of the pisti] by agencies like wind, water prinsects.

 Fusion of male andfemale zametes iscalledfertilisation.
 Afterfertilisation, ovulesformseeds. Seedscan germinate into new plants.

s Reproductivematurity in humans begins during pubertyin the adolescents.
During adalescence, boys and girls undergo physical, physiological and
psvchologicalchanges.
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Sexuvalreproduction in animals begins with fusion of spermandegg {ova).
Sperms develop testes, themale orean and ovain ovary, the female orzan.
Animals maylay eggs (ovigarons ) or the embryvo may deveiop completely
inside the uterus (VIVIparous).

Male andfemale reproductive parts in humans are: Male- a pair of 2 testes.
2vas diferentia, one ejaculatoryv ductpassing through penis Female: - apair
of evaries, 2 pviducts orfallopian mbes, oneuterys. onevagina epening to
the outside.

Reproductive events areunder the control of hormones.

After fertilisation. the embrvowhich implantsin the mother ‘suterus becomes
the foetus. Foemscompletely developsin the mother'swemb.

Indiahas the largest homan population after China Population is one of the

ereatestresources for thecountry, Planning the size of the familvandthe

timing of child birth helps to achieve better quahity of life as there are hikely
tobe sufficieniresources tospend on food, education, health andwellbeing
of all themembers of the family. There are several methods ef contraception
that can be used based on the needs of the couple.

Certain diseases are transmitted through sexual acts. These are sexually
transmitted infections due tovires andbacteria and HIV-AIDS caused by

TERMINAL EXERCISES

Name the biological process by virtue of which a species continues from
generation to generation?

Mention two differences between asexual andsexual modes of reproduction?

Mention an examplefor cach of the following methods of reproduction.
(1) Budding () Sporeformation
(i) Binaryfission () Vegetatveresproduction

Whyisvegetative reproduction considered as atype of asexualreproduction?

Mention the specialized parts that are responsible for vegetative mode of
reproduction in thefollowing plants

(1) Ginger (1) Grass

(1) Onion i) Potato
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How is artificial vegetative propagation different from natural vegetative
propagation. Howis the former beneficial te humans?

Howis acallus developedin tissue culture? Give the steps.
Whyisitsaidthatallivinscells are totipotent? Explain.

Label the following parts in the given tiagram

1) partthatproduces pollen

) partoftheflower thatreceirves the pollen.

(11) partthatcontains gvuoles.

i) the partof theflower thatholds the anther.

10. Justify the followingstatements:

(i) Birds,reptiles andfrogs arecalled ‘Oviparous’
) Humanare “Vivipaross'

(iiiy Earthwormisa hermaphrodite”

(%) Thesheep ‘Dollv'was aclone of her mother.

11. Trace the events after poliination thatlead toseedformation
12. Identify' {(a) (b) (c) and (d)in the followin g table

13.

14.

. Mention the fate of the thickened uterine lining in human of in case

16.

17.

Reproductive ergan of Human Function

1. Testes 1) Producesthehormone......... (a).....

7 S | B e sossosmimaes 2y The womb in which the embryvo
develops

3. Cervix B) (€)::v sy

S 12 25 PP 4) Arse from he testis and later join
together to form gjaculatory duct.

List the physiological changes that arise at puberty in
«  human female
«  human male

Mention the psychological changes that are experienced by the adolescents.

fertilisation does not occur.

Dovou agree with the statement “Astrong force of one billion Indianscan
achieve all the developmental zoals and lot more”? Why/Why not?
Why is it that -

(it Women acquire STIs more easity as compared tomen?

(i) Youngwomen are moresusceptible toacquire STIs ascompared tomen?
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{ ANSWERS TO INTEXT QUESTIONS

241
Notes 1. Biological process bywhich organisns sive rise to offspring of their own kind.
2. Asexuval Sexual
offspring produced by single  two individuals are involved in
individoal producing offspring

Cell divides to give rise to two offspring while lesing its own identity

!-d-'l

4. Newplants may arise and grow fromiroots. stems or leaves. e g Bryophyllion

5. (1) Undifferentiated mass of cells in culture meditm (callus)
(i1) Genetic copy of the parent, e.g. Dollv — the cloned sheep.

24.2

1. Itservesasreproductive orgzan of the plants.

2 Selfpollination Cross pollination
When pollen of the same flower Pollenfromoneflowerfallson falls
on thestigmaandthen stigmaof anotherflowerof the same
fertilizes the ovule of the same species to fertilize the ovule of
flower. The latter.

3, TFertilisation leading to seed formation for new gzeneration of plants will not
be possible.

4. Pollen grain forms a pollen tube and polien grain nucleus reaches the ovule
25 pollen tube pushes through the pistil. The pollen nucleus foses with
nucleus of ovule.

5. Fertilized ovules develop into seeds which are capable of germinating into
seedlings and subsequently erowing into new plants.

24.3

1. (1) Stage of life at the age between 11 to 19 vears when physical and
physiologicalchanges takeplace in the bodyiscalled adolescence.
(@) The time period when changes occur that make human capable of
reproduction.
(1) Bothmaleandfemalesex organs arein the samemndividual
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() Develapment of an emabryomay occorupio an extent oroptocompletion
insidetheege.

{v) Babwvdevelopsinside the mother'swomb/ gfving birth to voung ones.

) bwelupiag embtyvoimplantedin the uteruswall of the mother

2. Testosterone andoestrogen
3. Developingembryo
4. 1) Embryodevelopsinsideuterus
{if) Spermspassthrough these into ejaculatory duct
3. Analysiscasestudies attempted byvstudentincorperating knowledge gained
on adolescence and puberty
244
1. Humanspermiand Homan ovom formation of Zy'gote " developing eminyvo ' foetus
intheuterus "bom after developmentiscomplete™
2. FSHandlH
FSH Egg mature
LH Ezgshed
Estrogen Secondary sexual characters in female
Testosterone Secondary sexual characters in male
_ Oxytocein Uterine contractions for deliver the baby
24.35
1. Syphilis, Gonorrhea, herpes, Chlamydia
2. IUCD - Copper T, Oral contraceptive pills, vasectomy' in male/mubectomy in
female, MTP.
3. (i) HIV - Human Immunodeficiency virus

{11y AIDS - Acquired Immuno Deficiency Syndrome
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