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REPRODUCT ZOW

\NQUI\RY QUESTIONS tow does reproduction ensuve the
confinuity of a species?

* Explain the mechanisms of veproduction that ensuve the continuity
of a species, by analysing sexual and asexual methods of
veproduction n a variety of organisms, ’mc\ud'ma bul not limited fo:

- Animals : advantages of extermal and wlevnal fevkilisofion
-Plants: asexwal and sexwal veproduction
- fung;: Sudo\mg, spoves
- Bacteria: Binavg fission
- Profists: Bimv:’ fission, budding
*Analyse the fealuves of ferhlisation, implantation, and wovmonal control
of pregnancy and bivth.

*Evaluate the impact of scientific knowledge on the manipulation
of plant and animal reproduction agricutture
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SEXURL REPRODUGT ZOW

Sexual vefroduc'ﬁon wwolves the fusion of male and female
aame'[es ({ertilisation), which combine to form a zyao\‘e. This 235012
carvies a mix of genelic maferial from both parents, ensuring genefic

diversity in the offspring.
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PLANTS AWIHALS

In plants, Sexuo\ veproduction \n animals, Sexwal vepvaduction
devmds on pollination, Wheve exfevina) ’cgv'\cu\\g inwvolves infevnal ov
agen’s such as nsecYs, wind ov external feviilisalion . internal ferhlisation
anwmals fransporf pollen from one offers a profected envivonment for
flowev fo another. This process allows o\eve\op'mg embvsos. ‘mcveas‘mg theiv
for the genelic exchange between chances of survival, while extéwal

plants, cvea'ﬁnj new gené combinalions  ferkilisalion often occurs in aquatic
that wierease the Tikelihood of environments, '"“:"""3 the groduction
sunival in changing environiments. of alavger number of gametes fo

Seed dispevsal mechonisms also ensure Suceess.

confribute Yo the suvvival of the
Species by ensuring thal seeds ave
spread to new, favourable environments.

TN TERNAL EXTERNAL
PERTILISATION FERTILISATION

CROSS SELF
POLLINATION POLLINATZOW

o
E ENUANCL CDUCATION



SEXVAL REPRODUCT XOW
IN PLANTS

L\fC CYCE OF A PLANT

FOLLINATION
the transfer of pollen from the anther of

one plont Yo the S{iamu of the same or
another plant (self or cross pol\inaﬁot\).l

CERMINATION FERTILISAVON
the process where a seed the fusion of a sperm
emer?es from dormancy, (from e polien grain)

begins Yo Spvoul, and develops

nfo a seeding undev {ovouvao\e with the ¢33 w the ovule.

conditions such a5 watev, \'\gh'(
and ‘Yempevatuve J
k SCED DISPERSAL

the pracess by which seeds are spread away from
the pavent plont to veduce compelition and allow

the plont species Yo colonise new aveas. This can be
achieved t\nvoua\r\ wind, walev, ov ommals.
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GYHIWO SPERHS < aruresy

(non-{lowering ?\o\n’(s)

(ymnosgevms veproduce sexually by producing seeds in cones.
Male cones produce pollen, which fex'\\'\ses the egq in female cones,
\endin3 Yo seed formation.

. Gam e‘ophufe phase (Sexual)
4o Gametophyies -
mufo}\s-_? (Male and female \me'm\s
sgores *, gametophyies)
: Gameles:

@®@ Spem + €
B T
' N

me‘os‘sr Fevililisalion

Sfovo?hsd’(es ‘ ‘)
-, 2yyole

Spavaphyle phase (@sexual)

.. Gamefes develop in male/female gumetophyfes.

2. Flagellated Spevm swim in waley a envivonment to The female
3o\me‘oph\5fe wheve the egq is \ocated .

3. Spevm nuclews fuses with the egg's nucleus (ferkilisation) forming
a zygoie.

4. The 29gste undevgoes mitosis Yo form the sparophyle.
5. Digloid sporaphyie cells undergo meiosis Yo produce haploid Spoves.

6. Spoves undevgo mitosis Yo form the haploid multicellulav gametophyfes.
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ANGIOSPERNS "™

(flowering plants)
Angiosperms reproduce sexually. Theiv reproductive stvuciures ave
£lowers, which produce pollen and ovules

Stigma
\‘ sticky Yo allow polien to stick

style
ube conneciing the
s\‘\sma fo the dvavy

Anther
Pollen grains ove produced heve whidh ave

male gametophyles that produce sperm cells

vaa

Cowloins the gvules which confoin
the female qamefophyfe Which

pvoduces an e99 cell

flament

A stvuciuve Thal
cavneS the anthev

\. follen grains (Male gamefophyle) in the ANTHER undergo meiosis fo
produce sperm cells.

2.1he female aame’(oph\jfe in the ovuie undenaoes MeiosiS 1o
produce egq cells.

3.The polien grown is transforred via wind, wafev, insect or bivds to

te stigma on the same ov a diffevent plant (self or cvoss
?o\\ina’ﬁon).

4. polien fube grows thwough the sigle o the ovary which allows
sperm to veach the egq ‘cell.

5. The 99 is fertilised (egq nucleus fuses with the sperm nucieus)
Yo form a 2ygafe

6. A seed develops avound the fevilised ovale and the ovary
wall thickens 10 form a fruit to profect the seed.

7 The Seed germinates via mitosis Yo form the spovophyie which
is the ovevall bodily sivucluve of the plont.
5 CNHANCE CUCATON
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POLLINAT XOW

4

Se\E- polination

occurs when the pollew from
o plant's anther is vansfeveed
Yo thev own stigma.

ADVANTAGE 2
« Guavaneed ferfilisakion when

pollinalors are scavce.

- Regquives less energy invesiment
in atfvacting pollinators.

DISADVANTAGE S
«Limited aenefic variation since
W uses the plani's own genetic

maferial.

cvossPollina i,
N\ Wing
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Cvoss-polination
occuvs when pallen from

he anthey of one flower is
tvansfewed to the stigma of
o flowev on o diftevent plont
of the Same species.
Ly This type of pollination promofes
enelic diversity, as it combines
genelic malerial” from two plants.

POLLINATION BY WIND

- Dispersing polien in the aiv
Yo veach dnother plant's stigma.
ADVANTAGE:
*Lorge amount of pallen can travel
and veach vost aveas

DISADVANTAGE 8

* Wian chance of pollen noY veaching

and fertilising the plant.
« favouvable weaiher condiions are

needed
«Diveckion of wind must be idea\

POLLINATION BY ANIMALS

« Anmadls such as birds, bees
and buttevflies tvansfey pallen
by youcwing the anthev of
one Slowev and the sﬁbmu
of another.

ADVANTAGE 3

*DirecY Yvansfev of pollen

DISADVANTAGE S

*Time consumin
*Animals may ndt be preseny Yo
polnate duving ceriain seasons.

« Po\linators must be ativacted by
colowy, neclavy and scen
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INTERNAL FERTILISATION

\nternal fevlilisalion occurs when sperm fuses with
on egq inside the female's reproductive tract.
* This methad is common in terrestrial animals such as mammals, regtiles
and birds.
* The infernally fertilised eq3 may either:

L» Develop a shell and be laid in the extevnal envivonment
to complete its development

L> Become an embruo that is nwiured inside the female's
reproductive system

ABVANTRAGES ~ DISABVANTAGES

* Paverta\ protection: The internal * fewer offspring ave produced because
environment profects the gametes nternal fertilisation requives more
from dehydvation and profecls the  22'3) and cave fov the’ development
feviilised eqgs and developma of each offspring

em\?v o from V@dd’ﬁqp ov harsh * Copulation in animals such as bivds,
envivonmental conditions. tokes place on the qround, making

L> This ncveases the likelihood of  the birds vulnerable” to predaitors.
its suvvival

-Fewev €qqs ave vequived for the °Highev chance of transmitting
suvvival sosf aa;uﬁ:ie:’; :..mffli of diseases to parents thwough X
offspring physica\ and sexwal contrac

*Closer proximity of gametes

incveases the ‘chance of
fevilisation.

Let's ensuvre
the con’ﬁm'\\g

of our specieS

[T
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EXTERWAL FERTILISATION

External fertilisation involves the wnion of male and female
aametes oufside the body of the female parent.

* It is bes{ suifed o organisms thal veproduce in an aguatic envivonment
or a vevy moist envivonment.

LsThe likelihood of a successful extewnal ferfilisation incveases
when tegvoduc\”we c\dc\es, ma’ﬁng behaviours and the velease

of gametes are a\ianed .

- Exampless
L> BONY FISHs

# female mavine bony fish typically produce large quantities of
€995 (v0), which ave veleased into the water, wheve hey ave
fertlised by sperm outside the female's body.

#Due fo the vapid dispersal of gametes, both females and males
must release {hew eqgs and sperm almosY s‘\mu\hneous\u.

*Although thousands of eggs may be fertilised duving one
mating, many Oﬁspﬂns may fall prey o microbial infections
ov predators, with only ‘@ small number Suvviving to malurity.

L> AMPHIBIANS:
*Dwing mating, he male-amphibianholds onto the

female positioning himself on her back.

+As the female veleases hev eggs into the wadter, the male
simultaneously releases spevm, which fuses with the eq9s.

*The ferfibsed eggs develop info tadpoles.

Mumeny, what

ave Ywose f{roas
doing?

sweefiel
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RBVANTAGES

*Pavents spend less time and

energy in providing parental
cave.

* Theve is a wide dispersal of

SO\M\S .

L For nsfance, marine animals

often release ther gametes
nto the sea, and {evilised

PISAPVANTRGES

* Since ferkilisalion and eavly

development happen outside
the pavent’s body, little Yo no

pavenial cave is wwolved.

*A lorge number of gametes
must’ be produced to ensuve
some offspring suvvive.

uyley

» Droughts and dvy seasons
tamish the quolity of the
deposited gametes.

egqs are carried away to settie
far from their origwn.

L>This veduces the competition
for vesources like food and
space, and also allows vagid

recovery of populations awa
from ?iama;gd aveas. J

My name is Nemo, and

when | was an eqa, a

barvacuda ate all my
s‘\blings...

and | brought Nevds

(Avauma candy Salad)
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ASEXURAL REPRODUCT IOW

Asexval veproduction in plants does not involve gametes; and only
onespavent is vequived. A the genelic mafevial of the parent is
passed on {o the offspring Yo produce offspring gene’\ica\\\a identical
Yo the parent cell.

* Asexual veproduction is the main form of veproduction in unicellular
ovcbamsms.
L Prolists: Budding and binary fission

Ly Baclevia: Binav3 fission
'—)Fung\'- Budd'mg and spores

ABVANTAGES ~ DISADVANTAGES

*Allows ovganisms to yeproduce * Offspring have little Yo no genetic
quickly without Spendin3 enevgy and variation which increases theiv

fime finding a mating pariner susceptobility to sudden changes

. alle dork wy the envivonment, such as

) Bg\: 9:?;‘;:‘;‘3 ‘de““;:,:, ,:?‘v‘:ﬁ dvowaht, disease, or a new pavasite
we ovqam a com ) L] c-\-- e .

hivantage it ihe e in an or predator (selective pressures)

envivonment 1o which they ave

parficulovly adapted to.
- Asexual reproduction is most You betler
favouvable in envivonments with: ve;n ember alt o
L» A shorf; d or vesources W TGEAD
A shorfage of food ov when we leavn
as asexual veproduction uses less Infectious diseases)

energy to produce offspring

L» A small maling population ov othey
constvainls on gindmg a mate as
onlyone pavent is reguived.

T
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ASEXURAL REPRODUCT ZOW
IN PLANTS

Plants can veproduce asexuolly thvough vegetative propogation
wheve new plants are produced from veaetative parts of the plant
such as Stems, yools, av Veaves vather than seeds.
This process allows plants to reproduce withoul the need for
fertilisation and can vesult in genelically identical offspring
(dones) 1o 'R\e pavent plawt.

PERRENNATING ORGANS ~

. Pmena\mg organs ave specialised structures

n Ploms thal allow them to suvvive SNOW
unfavouvoble conditions , such as winter
or dvoush“. SOIL

@ KB\A\B

N Rhizome

«These ovgqans store nutrients and enevgy

that the plant can use to regenerate
once the envivonment ecomes Suitable

{ov 3vow’(h again .
*Common pevenndling organs include bulbs
(9. onions), tubevs (e.q. patatoes), rhizomes

(eg. Simjev)

RWZOMES (madified stems)

* Unlike vools, rhizomes hwave nodes
Rhizome thal can send out both voots and
Shoots. These hovizorital stems grow
beneath the soil, alowing the plants
Yo spread and produce NRW individuals
* When a portion of the rhizome is

sepevated, each section can grow into
a new plant.
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GUCKERS (madified vools)

* Suckers ave shools thal emerge from
an underground vool or stem of a

plant.
*These new shoaots, or suckers, can grow
nto independent plants, essentially

cloning the pavent plant.
* Examples : BlackberrieS, mint, banana

\“n”'l
valle ),
e\‘.&‘ Y722
PR
T APOMIAIS

/, seed dispersal 3 A‘)om'm'\s isa specio\ geneva\we

Dandelion via wind tissue that give vise Yo asexual
flowev 2% seeds without feviivisation ov
MR\OS\S.
*Seed produclion is vapid which
\ seed, / disperses seeds ot a fast vate.
3"""'“ o * Examples : Pandelions

RUNNCRS (madified stems)

» Runners ove a type of modified stem thal grow
hovizonfally along the surface of the soil.

* Runners typically extend out from the pavent
lant and develop rools and shoots at nodes
along theiv length.

@ ENWANCE CDUCATION
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= BRACTERIA

circulav chromosomal DVA The gurpose of binary fission in
bacieria is Yo enable vapid veproduction
and population growth. |t is a form of

w asexual ve?roduc’ﬁon wheve a s‘ms\e

oV o X .. )
‘@ bactevial ce\l divideS info two
0 senetica\\g identical daughtev cells. This
= grocess ensures the survival and

Plasmid N prolifevation of the species by quickly

cell wncveasing ihe number of bacteria,
membrane ol “ibosomes es(:eciu\\a under favouvable conditions.

WARY FISSION
*Bacleria cel qrows to its full Size wnder
. _J| fovourable envwonmental conditions
g
[T o et onteopsm vt

' " A© . * | 3. Civculav DNA, ds and i e
(:@ @ @3} qe‘phca\'e plasmids and ribosomes
eV ) 4 (Yfoplasm bedins pinching the cell inwards. \t
(:l @@ A@@jj e\onaa’ies omda’me?ce\\ bggms s\dnthes‘\smg o
ﬁ cell wall neav the cleavage.
, , 5. Two 3enehca\\3 \dentical o\aughter cells
E‘@ @D’ C‘@ @D’ are fovmed. They grow to adult size and
- : undevao binary fission again.
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© FUNeT

Fungi vepraduce asexwally, allowing them to prolifevale uickly
undev” {avourable conditions. This allows fung o vopidly colonise
erwivonments, withou the need for a mate or fertilisation,

making them highly adaglable o changing environmental conditions.

Mitochondvia

Cua’fop\asm

BUDDINC

Buddmg involves a small outavow\h from the parent cell to form a
bud which forms 4 new, 3enehcq\\5 ulm’ﬁcu\ cell.

g ¢

\- A small bud forms - 2.DNA duplicales 3. The daughtey 4. The bud pinches
on ’d\e pavent cell and nucleus nuc\eus recewes one inwords ol the base
and SVOWS divides o the nuclet of the Pﬂ'e“‘ ceM
and defaches {o
become an
wdependent
organ'\sm.
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IPORES

Asexual spores ave single colls Ainy, unicellulav haploid reproductive
cells produced W Spovangiol (Spove- producing unis).

spove ﬁ l_r—J ’ .
M baphae
Spores gevminate undev

favougub\e conditions P obsorb waley ‘—r——-’

! and nufrients fo Mucelium
(Mo\s’wve and warmth) o dwg o milosis ‘d

h Huphae branch ouf and
and produce hyphae 5?%'“‘ i

(Main bod5I network

0 %% of hgfhme)
i I Spovans\ot

Spores burst out of the
Spovangidl. Spares ave initially
white and not malure. Sp oves
fun black as they ripen ﬂ\gp\me (thread [ filament)
and maluve. form Spovangid 00 the tip of
the hyphae thread.
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L PROTISTS

Profists ave unicellwlav eukavyoves that reproduce asesunally via
binavy fission and budding.

Polar Rings

Golgi
Apfav%lfus

Endoplasmic
— feticulum

/Y
AEY FISSION

ORIHO,

(© ONA duplicates and (@ Cell elongates @ The cytoplasm
nucleus divides  and the cyioplasm  completely pinches
begins to pinch and fwo 3enehca\|\5

A dentical of(sw‘ma are
* Hinovy €ission can occur fvansvevse)
J o; \ongi’mdma\\a% J ?voduCEd.
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BUDDING

Budding in provists is atype of asexwal veproduction where a
new ovganism, called o bud, develops {rom the body of its pavent.

I small bud
d B4
I small bu Nl 65)
“4 d C :,'l> rep\'\cahd Q‘> : N\:c\tgus m?‘vis &“To
smawn by
| T\he‘ nuc‘\eus ¥
replicates its DNA
small oulgrowth / bud viQV\DN(\ ve\p\sicu“on 8
develops on pavent cell, and sphils. g
oo\ 3. One copy
moves towards
ﬁ the oufgrowth.

v 4
¢¢

4. Moy outgrow\hs
con create a s’fving [ chain
of buds.

5.Chon of buds detach %

from the pavent cell
ond contindes to grow.

uley!
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