il CHAPTER 7
. How do Organisms

3 L

&) Reproduce?

Bemnl we discuss the mechantsms by which organisms reproduce.,
let us ask a maore basie question — why do organisms reproduce?
Allier all, reprodhuction s ool niecessany (o matntam te ie ol an individual
arganism, unlike (he essential lfe processes such as nuairilion,
respiration. or excreton. On the other land, WCan indvidual organtsm s
goleigr Lo credte more ndividuats, a Lol of s energy will be spent 1 the
process. Sowhy should an ndividuea organism waste onoTgy o a process.
1t does not need (o stay alive? 1L would be mterestiong (o disouss the
passible answers in the classmoom!

Whatever the answer to this guestion, it s obvions thal we notor
organisms beeanse they reproduce. [T them wer (o be only one, non-
eprodocing member of 4 partdoular kind, W is doubstful that we would
laver notieed] is extstence. It s the larpe numbers of organtsms belongng
Lo & stngle spectes that bring them o our notice. How dowe know thit
two different individual cigamsms belong (o the same species? Usually,
we say this because they ook similar to cach olher, Thits, reproductng
argantsins credte now individuals that Took very miwh ke themselves,

7.1 DO ORGANISMS CREATE EXACT COPIES OF
THEMSELVES?

Organilsms look stimillar becaise thilr body designs are similar. I body
designs are (o be stmtlar. the blueprints for these designs should be
stmflar Thus, reproductionat i1s most basic lovel witlh involve making
coples of the blueprints of body desian. In Class X we leamt thal the
chirmmosonmes i the nuclows of 8 coll comban informeaton for tnherilanoe
of featimes from parenls to gext generatlon in e form of TINA (Deaxyribao
Nuclele Actd) molecules, The DNA mthe coll nucleas b= the information
souree for making proletns. 11 the Infirmation is changed, different
proteins will be matde. Different proteins will eventoaily lead to altered
Liciely designs.

Therefore, a bastc event o reproduction 15 1he creatlon of a DNA
capy. Cells use cliemical reactions to bulld coples of thetr DNAL This
creiles two enples af the DNA i a repoductng cefl, and (hey will e 1o
be separated from each other. However, keeptng one copy ol DNA i the
original ool and stmply pushing the other one oul would nol work,
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because the copy pshed out would uot have any organtsed eediular
strucfure for maintaintng Wie provesses. Therefore, DNA copying 1s
accompattied by the creation of an additonal eelfular apparatus, and
then L DRA coples separate. each with s own cefinlar apparatus.
Effectively, 3 ooll divides Lo give rise Lo two cells,

These two eolls are of course stmilar, bul are they Ukely o be
absalutely identieal? The answer (o this question will depend oo how
acruralely (he copying reactions tmolved sceur. No blo-chemieal reaction
ts absolutely reltable. Therelore, 1t s only to be expected that e pricess
ol copytng Lhe DNA will hive some vardations each Ume. As 3 resull, the
DNA coptes generaled will be stmilar bul may not be klentical 1o the
ortginal. Some ol tiese vartations might be so drastic thal the new DNA
copy cannol work with the cellular apparatus it inhwnis. Such 8 newbom
cell will simply die. On the other hand, there could still be many other
variations n the DNA coples that wouk] not lead o such a rlql:.uc
outcome. Thus, the surviving cells are simiar to, but subily diiferent
fraim each other This Inbullt lendency for vanalion du:mgrq:rmlurmm
15 the basts for evolution, as we will disenss i the next chapler.

7.1.1 The Importance of Variation

Populaiions of organisms 011 well-ddefined places. or niclies. I tie
ecosysiem, using thetr ability o roproduce. The consistency of DNA
copving durtng reproduction Is tmporiant for the mamtenance of body
deslgn features that allow the orgamism 1o use that partcular niche.
Reproduction s therefore nked wibie stability of populislons of specles.

Howover. niehes ean change because ol reasons bevend the control
of the orgardsms: Temperatureson earth can go up ordown, water lovels
can vary, or there could be'meleorite hits, Lo think of a few examples. I
a popilation of mproductng orgarisms were sulled to a particular ntelie
and i the niche were drastically allered. the populaton could be wiped
oul. Howover, IFsone variationis were (o be presenl th a few individoals
o these populations: there would be some chance for them to sumvive.
Thus, I thiere werea populition of bacleria lving i emperale walers,
and I thoe water emperalore were 1o be increased by global warming.
maost of these bacteria would die. but the few variantsresisiant (o lweat
wiull stirvive and grow [ariher. Vartatlon s Uis useil for Lhe survival
of species over L.

=

~Q UESTIONS

H
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Whit 18 the mmportunes of DNA capying o ceproductim?

Why 1= varjation beneficinl to wne specien boi nol neceasarily
foar s mcdivhiaad?
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7.2 MODES OF REPRODUCTION USED BY SINGLE
ORGANISMS

Actlvity 7.1

Dissolve aboul T0 gm of sigr in 100 mk of water.

Take 20 mL of this solution tn o lest Wbe aid ndd o pinch of yeast
gmmmies (o it

Pt o colton plug on tw mouth of the tesl tube sl keep i 133
warm place.

After 1 nritunm.puiumzﬂthmqﬁ'ﬂﬂnﬂhmﬂmﬂmmﬂ
hihﬂnlaﬂhdtmﬂmﬂilﬂhnmup.

Ohserve the slide under 3 microscope.

Activity 7.2

© Wel g aliee of beend, and Jeep 1 in g enol, malst and dark pliee.
« Oysorve thie surfuce of the stfoe with o magniiving jgass.
» Record your observations for o weelk.

L]

Compare dnd ciortrast the ways in which yeas) grows (o the st
case. dand how monuld prows i the secontd

Having discussed the context tn which roprothactive processes wiork.
let us now examine how different. organisms arinaily reproduce. The
moides by which varions ommnisms opmduce depend one the body
destgn of the organtsms.

7.2.1 Fission

For undeeliylar organisms, eell division, or fission, Teads to the creation

of new individuals, Many different patterns of ission have been observed.

Many bacleri: and protossa simply spiil into two cgquel halves during

o) division, in ormantsms such as Amoeba, the splitting of the two cdls T
dhuring division can take place tn any plane. b

T | 1 a ‘. :-‘n-—n-o-n- E‘ﬁ -_; ~ — Ll
Activity 7.3 Y R I g 5 2

l

‘_-I

« Observe i peraancnt s :‘IH:-. af
Amoeba unider 4

« Stmilarly cbserve another
permanent slide of Amuoeha

shonwitg bitary Qssiton.
© Now. bompane e Bbserations of

huthﬁlﬂdiiﬁ.

However, some unicellular organisms
show somewlul mire organisation of thelr ! y
bodies, such as is seen in Letstuncna (which r; ’ lh1l 1 l'l ‘| i
cause kolaazar), which have o whip-like . o ! "‘ 3
stroctiure al one end of the cell In such Figwre 741b) By Jlsaton i Loldunaia
organtsms, binary (ission oceurs 1na dellolle srietiElion tn relalion o
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.F'lgnn: T..'t
Mulltple Jisslon in
Plosmgdim

these strnctures. Oller single-colled organisms, such as (He malaral
parasite, Masmodbumn, divide into many daughier cells simullaneonsiy
by multiple ission.

Yeast. on theother hand. can put out small buds thal separate and
grow further, as we saw i Acivity 7.1,

7.2.2 Fragmentation

Activity 7.4

¢ Calect water from 3 Fake or pond that appears dark green and.
cotitaliis lamentois striiclimes.
¢ Put ane or twn flnmerds on o slkie

« Patn of @ycerine on these filaments and cover 31 with o coversiip.
s tﬁm%uﬂﬂrwﬂﬂnnnw
. nmyuusﬂmuqﬂmnmnnugwmm_

In multt-oeliular organtsms with relatively stmple body organtsation,
simple reproductive methods can still worke Splrogyre. Tor exampie.
simply breaks up into smaller pleces upon maiiratiope These ploees or

frasments grow inito new individusls: Can we work ot the reason for

this, based on whatl we saw Inm:'-lmt'i'?.al?

Thts s niot froe for all muiu—rﬂiu]arurgmnsm They cannol stmply
divide cell-by-cell. The reason ts thal many mulit-cellular ongantsms. as
we have seen. are not simply a random collection of eells. Spectalised
rells are organisod as fssues, and (issues are orgamised into organs,
whitcls thien Bave te be placed At deflntte postions i the body. In such 4
carvlnlly orgrntsed sitaation, cell-by-coll division would be mypractical,
Multcellnlurorgantsms, therelore, mect (o use mare comples ways of
repruduction.

A basic siralegy vsed (n mlt-cellolsr organisms §s thal different
colltypes poerform dilferent speclistised funetions. Following Lhits general
patten, reproduciionm such organtsms is also (he fmetion of & specilic
eell lype. How 1s reproduction (o be achieved from 4 stngle cell type, 1f
thie orpgantsm Msell conststs of many cell types? The answer s that (here
must be a single cell type In the organism that 15 capable of growing
prolifersiing and making other cell types under the rghl cireumstances.

7.2.3 Regeneration

Many fmlly dilferenttated organisms have the ablitty (o give rise 1o new
Individual organtsms from thetr body parts. That ts, i the individual is

somehow cut ar roken up mio many pleces. many of these ploces grow

mito separate mdividuals. For example. stmpie animals (ke Hydro and
Mamarta can be vul into any number of pleces and cach plece grows
ttito a complele organtsm. This 1s known as regenermation (see Fig. 7.29).

Regeneration ts carnied out by specialtsed cells. These cells protiferate

and make large nambers of cells. From this mass of colls, different cells.
undorpn chanors (o become vanous cell types and Hissues, Thess changes.

SCIEH0e



lake place o an orgaulsed
sequence referred lo as
. development,  However,
ﬁ* - regeneralion is nol e same
P as reproduction, since most

&3 (3 orgamsms would not
" @

%

——_

normally depend on betng cul

- up o be able o mprodiice.

i
@* ! \
N 7.2.4 Budding

Er i
t j Gip Organisms such as Hydma
. use régenerative cells for
Lg reprmeltiction tn e process af
v Ludding, in Hydra, a bud
Fagure 7.3 Regenemiion tn Plaparta develops as an oulgrowtl doe
lorepeated coll diviston al onge
spectfic stte (Fg. 7.4). These buds develop into tny (ndividuals and when
mlly mature, detach from the parent body and become new independent

individuals,

Sty

Figure 74 Hudding m Hydro

7.2.5 Yegetative Propagation

There are many planis in which pans ke the rool, stem and leaves
doveiop Into new plants under appropriate condittons, Linitke Inmosi
antmals, plants can indeed use such a mede for reprodocion, This
property of vegelalive propagation 1s llbt'tl In methods such as layering
oF grafling 1o gmw many planls ke SUgarcane, mses, or grapes for
agriculiural purposes. Plants ratsed by vegelattve propagation can bear
Howers and fraits bardier than those produced from sewds. Such methods
also make posstble thie propagatlon ol plaits sucli as barians, Granse.
rose and jasmine tat have lost the capactty o produee seeds. Anoller
advaniage of vegetative propagation is that all planis produced are
genetically stmilar enmigh to the parent plant to have all s
characteristics.

How dio Crgamtsms Begrmduce?



Activity 7.5

. ‘ﬁmnwmmﬂﬂmﬂmmmmmtzm?

¢ Cul e potatn iots small pleses such st some pheces oot o
naloh or bud il some do not

« Spredd some collor dn i Ly and wél I Place Ui potito pleces
o fhis cotiore. Note where (he pieces with the buds are ploced.

© Observe chilties kg plice in lyese potata pleces over e nest
few tiys, Malke sire Uit the eollon 1s kit motstoried

« Which ore the peinto pieces thal give rise 1o fresh green shoas:

and mnts?
buds Stmlardy biwds produced tn the noteles along the leal
> margin Mﬂrynpl:yuumfali o Lhe soll amd develop nlo
- ~ - new plants (Flg. 7.5).
e — S — s - !.
Ia -—=_=_,..m—-- Acﬂm’ .6 .
‘_“ -
e —————— o © Select s msney-planl :
- C ¥ - mmpmmﬁuuuﬂrfubuunnm
Leaf of Bryophylium , cmmﬂtun::r ﬂtt‘nmtwnlum
with s © Inp one end mihmpﬁhhnlﬂﬂm‘ldﬂﬂw
wm mmﬁ rtse {0 fresh Ieaves?
- oW lo
. \'ﬂlﬂ can you o l:nim yaur chiervalinns?

e
-

Tissue mlitm

Tn Hssue colium, now plants are grown, bxmmﬂmﬂaﬁmnrﬁepmllmguﬂlﬁm
_thcglwhaupmrapnm “Fhe celis are then placed inan artifictal mediom where they
;Imd:: ' 1o form & small gmoup o ceils or callus. The callus is transterred (o
‘another mﬂln!mhglumm far growth and differentidtion. The plantiols
are lh!!n pinnedmlhemﬂ so thal'thiy can grow frito mature plants. Ustng tissue
‘eullure, mun}planl:-mn MEIWII from one parenil in disease-free coniditions. This
Imi:mq:mmm::nmlyumd OTHAIPTHA] plnis.

%me to Know?

J[-‘J‘P'ann 1.2.6 Spore Formation

Even In many stmple mulit-collular organtsms, spectlle reproductive
parts can be Jdentifed. The thread-Ike strsctures that developed on
e bread in Activity 7.2 above are the hyphae of the bread mould
[Rhtzopusy, They are tiol reprodietive parts. On Le other hand, (he
oy blob-om-a-stick siruclures are mvolved in reprodoction. The
blobs are sporangia. which contain cells, or spores, that can

kWi evenitually develop into new Rhizopus individuals (Fyg. 7.6). The spares
Figure 7.8 are covered by thick walls that protect them untll they come inio
Spore formanon m RBhoops comdact with another motst surface and can begin o grow.
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All the modes of reproductlon that we lave dissiissed sa @r allow
new peterallons o be created from a sinple iIndividial. This 1s known as
asexnal roproduciton.

QUESTIONS

I How' does Bnary Rsslon dtffer fron mmidliple Reshar™

2 How will on onganiim be teneitied i 0 reprodoces Uiroigh spomes?

3, Com yomt Uik of easomms why mome complex mgenisms comd  give
rise o e aliviinals toeagh regeneratinny

4. Why s vegeintive propagniion priclised for growlong steie Lypes of
pluminy

Wity s DNA copyvity! an csseniial part of Lhe process of ryjmodicion?

7.3 SEXUAL REPRODUCTION

W are also Ermillar-with modes of reproduction that depend on the
mvolvement of two individuals before a new generation can be created.
Bulls alone canmol produce tow calves. nor can hens alone prodace
new chicks. In such cases, both sexes, males and females. are needediio
produce new grneritions, What 1s the significance of this sexual mode
of Teproduction? Are there any Umitations of the asexual mode of
roproduction. which we have boen discusstne above?

7.3.1 Why the Sexual Mode of Reproduction?

The creation of two new cells from one involves copving of L DNA as
will as of the cellular apparatus. The DNA copying mechantsm. as wi
have noled, cannot be absolntely acourate, and the resulianl errors are
a source of vafatlons I populations of orgaplsms. Every mdividual
organism cannot be profected by vanations. bt in & popilation,
vartations are wsefnl for ensoring the survival of the species. 1| would
therefore muitke sense i otgantsms came up with repmoduct ive modes
that allowed more and more vaniation (o be generated.

While DNA-copytng mechantsms are nol absalutely aceurate, they
dre precige enough Lo make' U generalion of vartalion a fatrly slow
process. the DRA copying mechanisms wiere o be less accurate, many
af the resultant DNA coples wollkd not be able (o work with the celiular
appamtis, and would die. So how can the process of making varianls
be speeded up? Eaclhnew vartiUon 1s made (na DNA copy that aireardy
hias variations acciumulaled from previous generatlons. Thus, wo
different mdhiduals ina population would havequite difforent patiems
of apcumulated variaiions: Since all of these variations are in living
mdividuals, i 15 assured that they do not have any really bad effecis.
Combining varations from: two or more individuals would thus create
new combinations of vanants, Each combination wonild be novel, stnce
I would fonvolve two different idividuals, The sexual mode of
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reproducion incorporales such & process of combining DNA from (wo
different individials during reproduaction.

Bul it crestes a major dMcilty, I éach new geniersion ks Lo be Lhe
combination of the DNA coples from two pre-existing individnals, then

each new geforalion will e up baving twice Uie amount of DNA that

the previous genemition had. This is Ukely to mess ap the conirol of Hhe
cellalar apparaius by the DNA. How many wiys can we think of for

sulving this diffienlty?

We have sevn eariter that as organisms become more camplex. tHie
speclalisaton of ssae Increases, One solntion thal miany mulil-celiular
onganisms have found for Uee problem menttaned above §s to sve spectal
Ineages of cells in spectalised organs inwhich only hatl the nmmber of
chromosomes and Liall the amonnl of DNA as compard Lo e non-
reproduciive Dody cells. This Is aclueved by 8 provess of cell division
called metosts. Thus. when these germ-cells from two tidividuals eombine
during sexuil reproduotion to form a new individual, it resulls 4 me-
establishmend of the nomber of chromosomes and the DRA content in
the new generation.

If the zygote bs (o grow and develop mio an organism wideh has
lughty spectalised tissues and organs, (hen it has to have sullicient stores
ol enwergy for dotng tis, In very stmple organtsms, i §s séen that the two
germi-cells are not very different from one another, of may even be stmilar,
Bt as (he body destgns beeome more complex, (he germ-celts dlso

spectallse. Oe germ-coll s 1 and conbsins e food-stores whitke o

other 1s smaller and lkely (o be motile. Comveritionally, the motlle germ-
cell 15 called the male gemete and the germ-cell contaming the stored

food 15 called the fermale gamete. We shall see in the next fow sections
how the need o create these two ditferent types of gametes give nise (o

diferonees - the male ad fermale reproductive organs and, n some
cases, differeners i the bodies of the mate and female organtsms,

7.3.2 Sexual Reproduction in Flowering Plants

The reproditclive parts of anglosporms ame located n the - Sower, You
bave already studied the different parts of 4 Nower — sepals, petals,
stamens Al pistl, Stamens and pistil are
the reproductive parts of & Dower which

m’_ = coplatn the germ-cells, What possible
i ;-‘ limetions oondd the petals and sepals serve?
; f“-'"'"“' The fower may be unisexual [papava,

waiermelon) whien I coritatns ol ier simmens
or pstl or bisexual (Hibtseus, mustard)
when it contains both stamens amdl plstil.
Stamen 35 the male Toproductive partand it
produces pollen grams that are yeilowish
i colour:. You must have seen this yoellowish
peavdder that oflen sticks to our hinds irwe
Ity (the stammimn of 3 Nower. Psiil s present
i the centre of a (ower and 15 the fomale
reprocisetive part, 1L s made of thiree parts,

Il.IlII..II

SCIOnen



The swollen boliom part 1s Lhe ovary, middle elomgated et 1s e style
and Lhe termbiul part willeh miasy be sticky ts Uie stlgma. The ovary
contains oviles and eacli ovale has an egg cell. The male porm-cell
produced by pollen grain foses with the female gameie present in

the ovule: This fuston of the germ-cells or feriisation gives us the 03 ke ——— pottan grain
ygote which 1s capable of growing 1nto & new plant. B g T
Thus (e potlen needs Lo be transfermed from (e stamen to the 1
'|

siigmi. I this transfer of pollen oveurs in the same fower, 11 S
referred Lo as sell-polltnation. On the other hand, i the pollen is l
transferred from ane Oower o another, 11 15 known as cross- e
pollination. This tansfer of pollen rom one Gower Lo anothier 18 _al t'l..,i'l'-.
achieved] by ngents Hke windd, waler or antmals
Aflef the pollen latids on 4 suitable sigma, 1 lias Lo reaclt e '
female germ-cells whilch are i the ovary. For this, a tube grows
aut of the pollen grain and travels through the style (o reach the
OvaTy. | Mf‘{r] m N
Alter ferititsation; the zypote divides several times o lortman m;r a'u!
embryo within the ayale. The avule develops a tough coat and s ik
gradually cormverted 1nto a seed. The ovary grows raptdty and Hpens )
Lo frm & fruit, Meanwhile, the pelals, sepals. stamens. siyle and Y, |
stigma may shirtved and G ol Have yon ever observed any lower
part still perstsiing in the frui? Try and work out the advaniages Figure 7.8
of seed-formation for the planil. The seed contains Wie fulure plant Gerbinatienaf pofley on

Ml gerrii-aell

T -L__‘._..'P K arrmecd]

or embryo which develops iito & seedling ander appropriale hee
condiilons, This process 1s known as gernnation B
— ¥
Activity 7.7 S
- ; . J 'I'[mn-ldrv—-—&
+ Soak o fow sreds of Tongal gpm (ehang) iyt — ??-E"”’:—'E"'"'I |
i'l‘-ﬂl‘-'l htl' '“'lﬁIl ﬂ'l'ﬂ'ﬂlm TSR BT T T '....—'--_IL!I-III'I';H-L"!
« Dram (he exeess witer il cover the nnﬂh
with o wit clot and lestve (hon e W/ day. Figure 7.9
Make sure that the seeds do not became dry. GerTination
o Cul apen the seds carefmlly anid olierve
(he il emk pisrts
« Compare your ahservations with the T 78,
anid see f your can mmu:n,r’uu the parts.
7.3.3 Reproduction in Human Beings
5o far, we have boen disrussing the varely of modes that differonit species
use for eproduciion. Lef us now look at the species that we are most
Inderested In. pamely, humans, Humans use a sexoal mode of
reproduction. How does this process work?
Lot s begtn 4t an apparently unrelated poind. All of us knea [hat
our bodies cliange as we Decome older. You have learnl changes (st
take plice n your body earfler 1 Class VI dlso. We noles (hal oir
hetght has Increased conlinuously from eariy age U now. We acquine
teeth, we even loso the pid, so-called mitk tecth and acquire new ones,
| fow do Omgamtsms Heprpduce? 121



All of these dre changes thal can be grouped under the general process
of growih, mowhich the body beeomes Targer, Bl in carly Leosiage voars,
A whole new sel of changes ocenrs Ut canmot be explained stmply as
body enlargement. Instead, the appearance of the body changes.
Troportions change, now features appear, and so do new sensations.

Some of these changes are commaot (o bothy boys and girls. We begin
tonoties thick hatr growing in new pans of the body such as ammpils
andd the genilal area beiween the thighs, which can also heeome darier
i colour. Thinner hatr can also gppear on legs and arms, as well as on
tee Bace. The <ldn frequently becomies olly and we might begin to develop
pimples, We bogin to be conscious ankl aware of both our own bodles
and those ol olhers tn new wavs.

Omn e ollier hand, there are also chianges laking place thal ane
differenil between boys and givls, In girls, broast stze begins Lo Increase,
‘with darkening of the skin ol the nipples at the (ips of the breasts. Also,
girls begin 1o menstruate al around ks tme. Bovs begin 1o hiave new
thick batr growth on the face amd their votoes begin to crack. Further,
the pents nccasianally begins to become enlarged and orect, cithor in
daydreams or at nighi.

All of thess changes Lake place slowly, over # pertod ol months and
vears. They do niof lappen all‘al the same e in gne persat, 1 do
they happen &t an exact ag. In Some prople, they happen early and
quickly. wisle tn others, Uiey can Happen siowly, Also, each change does
nol beeome complete guickly elther. So, e example, thick hair on the
face i Loys appears as o/ lew scatternvd hates Orst, and only slowly does
the growth begin (o become tntlorm. v so, all these changes show
differenees between people. Jusl aswe have differenlly shaped noses or
fingers, so alsowe have different pattertis of halr growth, or stze and
shape of breast or penis: All of these changes are aspects of the sexual
maturation of the boidy,

Why dnes the body show sexual maturation at this age? We have
talked about the need for spoctalised cell (ypes in mulit-pellular bodies.
to camy oul spectatised funclions, The creation of germi-colls o particlpate
e sextil reproduction s another spectalised ameton, and we have seen
thal plants develop spectal coll and Ussue types (o ereate them. Human
betngs also develop spectal Ussues for this purpose, However, while the
body of the fmdividual organtsm (s growing (o (s adull sgae, the rosouroes
of Lhe Dody are matnly direeted at achieving Lhits growth. While thal 1s
lLiappetithe. (he maturation of the reproductive Ussue i not tkely 10 be
a major priority. Thus. as the rate of general body growth begms (o slow:
down. reproductive Ussues bogin 1o mature. This period during
adoleseence ts called puberty.

So how do-all the changes thal we haye tatked about ik (o (he
reproductive process? We must remember that the sexual mode of
reproduction mesns thal germ-ceolls from two mdividueds T to joln
together: This can hippen by the external release of germi-colls from the
bodies of tndividuals, as happens in Nlowerng plants. Ot L can happen
by two mdividuals joiting thetr bodies together for tnlemal transfer of
germ-celis (or fuston. as happens in many antmals, I antmals are o
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paarticipele in (his process of matimg. their slate o sexial maturty must
b tdenttable by olher ndduals. Many changes during puberty, such
s pew [palr-growth pallerns, are siinals (hial sexual matuaration ts Gking

place.

Omn e other hand. the actual mnsfer of gerne-colls between wo
peaple neeids special organs for the sexual act, suchas the pents whon it
ts capable of becoming erect. In mammals such as humans, the baby ts
carmied n the mothers body for & long pertoed, and will be broast-fed
Eler The female opronfuctive organs and bredsts will need (o matore i
aceommodate these possibilitles, Let us Iook at the systems tivolved In

the process ol sexual reproduction.

71.3.3 {a) Male Reproductive System

The mak reproductive system {Flg, 7.10)
cansists of portlons which produce the
serm-tells and other portons Ul deltver
Lhie gerim-ceils 1o Uhe site af Tertiilsation.
The fimmalion of perm-ovlls oF splrms
ks place i e testes. These are locatod
outstde (he abdominal cavity I scrotum
becanse sperm formmation requires a lower
tempemsture than the normal body
yre. Wie have dissysse] the role of the
lesies in e seorellon of e hommone,
lestosterone, In the previous chapler In
adelttion to regalating tle formation of sperms,
testosternne brings aboul changes (o
appearoe seet in bovsal he tine ol pubenty.
The sperms formed are delivered
Hrroughi thevas defereris wlidch undles with
a tube coming from e arnary bladder The
urvihra thus forms a2 common passage for
both the sperms and urne. Along the path
of the vas deferens: glands ke the prostale
and the sermmed vesivles add twlr sectetions
£0 that the sperms are now ina Tutd which
makes thelr transport caster aid Uls dodd
atsn provides mutritton. The sperms are (ny
bexdies thal consisi of mainly genctic
mialerial and a lang tail thet ledps tem 1o
move Llowards the fomale germ-cell

7.33 (b) Female Reproductive System

The female gerti-cells or 0ggs are made In
e ovaries. They are also responsibie for the
production of some hormones. Look al
Fig. 7.1 1 and identtty the vartous organs
the frmale reproductive systom.

low do Crgmtsms Heguopduce?
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When a girl Is born, Lhe ovartes already contatn thousands of
tmmalure sges. On reaching puberty, some of these stan malurng, One
egg Is produced every month by ofe of the ovanes. The ¢fg 1s carmied
from U ovary o U womb irough a tin ostd el or aloptan b,
The two eviducts wulte Hito g elasie bag-llke siruscture known as (e
trlerns. The wterns opens into the vagina througl the cervix

The sporms enter tirough the vaginal passage during sexnal

Antercourse. They travel upwirds and reach the oviduct where they may

encounior the egg. The ferillised egg (ovgole) stars dividing and fom a
ball of colis or embryo. The embryo s tmplanted in the ining of the utcros
where they comttnme to grow and develop organs to become foetus. We

have seen in eariler seclons that the mother's body s designed o

undertake the development of the child, Henee the gterus prepares iscll
every manth o reeche and ourture the growing embryo, The Hotng
trlckens snd bs nichiy supplled with btood to nounsh the growing embiryo,

The embryo gels mutrition from the mather's blocd with the helpof a
speciitl Ussue called placenta, This is & dise which s embeddedn the
ulerine wall I cantains villl on the embryo’s siilde of the Ussue. On the
muther's side are blood spaces, which surround the villl This provides
A laree surface drea for glucose and axyeen (o pass (rom the mother to
the embiyo, The deveéloptng embityo will ilsa generale witste substances
which can be removed by transforming them into the mother's blood
throngh the placenta, The devidlopment of the chitd metde the mother's
body Lakes approximately nine months. The child 1s borm as g resull of
rhvilimie contractons of e muscles i thedleris,

7.3.3 (c) What happens when the Egg is not Fertilised?

I the e 15 nol, fertllised, 1L ves. for aboul ane day. Sinee the oviry
TeleHSeS Ors @ﬂimnﬂh ihe ilerns also propiares Hsell every month
to recetve 4 feritlised ege This {is lning becomes thick and sponuy.
This woukd be equired for nonmishing the embeyo f fertitsation had
taken place. Now, however, (hils lining 15 not teeded any longer: So, Lhe
lining slowly breaks and comes oul trough the vaginga as Blood and

mueoiis. This eyele tukes place roughly every month ind is known as

mehstruation. b usually lasts for aboul teo (o olghit days,
7.3.3 (d) Reproductive Health

As we have seen, the process of sexual malburation s sradual, and takes
place while general body growih is stll going on, Therefore, some degree

of sexual maturation does nol necessarily mean that the body or the
mind is ready for sexual acts or lor having and bringng up clitldren.
How do we dectde If the body or the mind s ready for this major
responsibity? Al of us are under many different ktrets of pressures
abomt these ssues. Thery can be pressire fom our remds for

paridcipating in many activitbes; whether we realty wanlt o or nol. There

can be pressure om Emilles 1o get married and start havine cldldren
There can be pressure [rom governmen! agencles (o avotd laving
clittidrety. I s sttuation. making cholves can become very dimeult.
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Wi must also consider the posstbile heatth consequences ol hiving
sex. We have disoussed 1 Class 1X thal diseases can be transmilied
from peerson Lo persan (na varely of ways, Stnee the sexual act 1s a
very Inbimale connection of bodies, 1t 18 nol surprising thal many
diseases can be sexinlly transmitted, These elnde bactertal Infectons
such as gonorrhoea and syphills, and virgl infections such as warls
and HIV-AIDS, Is it posstbie (o provent the transmitsston of such diseases
dhurtng e sexual art? Using i covering, calied a condom. for the pents
durng sex-helps to prevent transmission of many of I]]i"S_I‘ mlecttons io
some exiont.

The sexual act always has the potenttal to lead to pregnaney.
M'regnancy will make major demands on the body -and the mind of the
woman, and if she is not ready for i, her health will be adversely
affrcted. Therefore. many wavs have been devised toavold pregnanoy.
These contraceplive methods fall In & mumber of categories. One
cilegory Is e ereatlon of 8 mechismical barderso Lhal sperm does Tiol
reach the egg. Condoms on the pents or similar coverings wort in Lie
viging can serve Lhis purpose, Anothier calegory of contraceplives ncls
by changing the hormonal balance of the body so that eges are nol
retteased and fertilisation canml ocour, These dﬂlgs;tmﬁﬂh‘mly need
to be taken orally as pills. However, stice they change hormornal
balances. they can cause stide-eflects Lon, Other confracepiive devices
stich as the Ioop ot the copper-T are placed 0 the uteras W provent
pregmancy. Again, thoy can cause side effents-duce to trmitation of the
uieTus. I ihe vas defermos in the male is bipcked, sperm transier will
be prevented. If the falloptan tube in the female |s biocked. tho egg will
ol be able to reach the ulerus. In hoth cases fertitisation will not take
place. Surgleal methods can be nsed 1o create such blocks. Whitle
surgleal mellwds are safo In the long rin, surgery Wself can cause
infecticns and otherprablems I nol performed properiy. Surgery can
atso be used for femoval of utwanled pregnadticies. These may be
misused by people who do not wanl 2 particular chikd, as appens n
Hegal sex-selective abiortion of female forluses. For a healthy soclety,
the female-male sex ratlo must be madntatmed, Because of reckless
female foeticides, child -f-r:x'rallu s declinmyg al an alamming rate In
someseetlons of our society, although prenatal sex delerminetion s
e prohitbited by taw.,

We have noted earlier that reproduction is the process by which
orpantsms tncrease thetr poplations, The rates of binthand death ma
given population will delermme s size. The stze of the human population
is & cause for concern for many people. This s hecanse an expanding
population makes 1 harder w improve everybody's standard of Iving.
Howover, (lHnequality tn soctely ts Lhie meatn reason for poor siandards of
Uving for many feople, the st of (he population 15 relatively unlisporzant.
I we ook aronnd us, whal can we denlily as e miest mpor and
reasonfs) for poor ving standands?

How do Orgomtsms Reproduce?



Q UESTTIONS
fhowy 15 the process ol pallbsillon (Uiferenl B fectilisation?
Whant Is the mole of the sominl vesicles andd the prstale ghmd?

Wiwl wre the changis son i pris ol the Hme of poberty?
Mo et the ambevo gel ooustilment. Bedte U molbers ody?

Lo 5 e

Il o worlan 1s using o copper-T. will U help 0 protectng ber Goom
neEdly et et disenses’

s Reproduction, urilike olher B provesses, 1ol essenial to msndsn (he Mol an
mdividual arganis.

=  Reproduction invelves crealion of 3 DNA copy snd additional cellular apparatus
by (hie cell tnvolvid i (he process, P

= Varous organisms use ditfervnt modes of reproduction depending on their body
destgn,

= [nfisston. many baoteta and prologoa. ahnplpﬁ'ﬂdn mito two or more daughier
crils. '

e Orgmntsms such as hydra can regenerile U ey ane broken inlo pleces. They can
also give ant buds which mature into new ridividuals:

= Rools. stems and ieaves of some plants develop indo new plants tiongh vegetative

= Thicse am examples of ssexual reproduction where new geneniions are created
from a stogle mdividual,

e Sexul reproduction mvolves two tndividails for the creation of a now ndnadual.

= DNA copying mechianisms creates virddlions which are tsefal for ensuring the
sirvival of the spocies, Modes of seual reproduction allow ur greater varation Lo
b generalod,

= Reproduction in flowening plaits mvolves lrm:m‘pdk:uma!:mnmn the anther

s Changesin the bady at piherty, such as increase In bmaﬂ.ﬁmz In girls and new
fictal hatr growth i bovs, ae stgns of sexual maturatiom.

= The male roproductive system tn himan bemnes consists of testes which produce:
sperms. vas doferens, seminal vesicles, prostate gland. urethraand penls.

= The female reproduciive system’ in human beings consests of ovaries, @iloplan
Libyes, s and vaglm.

s Sexual repriluction in human beings invalves the infroduction of spermin the
vagina of the female, Ferulisation ooeurs i the flloptan (ube.

= Contraceplion to avold pregnancy can be achieved by the use of copdoms, cml
plifs, coppor-T and othermethods.
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. Asexual reprduction takes place through budding to

11,

jal Amoeba
b} Yeast.
() Plessomodium,
(dl Leshmania

-Witich of Ui following 18 oot & part of the female reproductive systent to himsn

(4}  Owary
bl titerus
fe) Vasdefimens
¢} Falloptan ube
T anther contiams
la)  sepals,
f)  owvies
) sl

) pollen gratns. \
‘Whal are the advantages of sextal reproguction mmmmmmm

wnsLammnfmtﬂmpmrmgﬂtgm mmhmmw

'Why does menstrimifon occur? _
1rraw a labelled diagram lil.'tm'lnnﬂmdmai mﬂunﬁa Hower.

-Whitl are the differont methodls of contraceplion?

Hnw are the mndms for rnpruduﬁnun diferent tn anlceliniar and

‘multiesiiular orgenisms?

How does Teproduction help in providing simbilliy o populations of species?

‘Whial could be the reasans tor adopling contraceptive methods?

low do Crgmtsms Heguopduce?




