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Reproduction
(IGCSE Biology Syllabus 201818)

Asexual Reproduction

o Production of genetically identical offspring from one parent

o E.g
- Bacteria
A Reproduce by binary fissidna cell to divide into 2
Binary fission
DNA
replication
Chromosome
segregation
/(Zy(okmesis\
- Fungi

Singlecelled yeast reproduces by binary fission

Other fungiA via spores

Sporangium bursts it spreads the spores

Spores land and grow mycelium (roots) e.g. mushrooms

> > > >

LS

—
e

WL
—"

+6018¢ 375 2833 www.chemistryboutique.com



tailor-made for you

‘_:HEMISTRY boutique

consultancy

Dr. Catherine Tan

Potato
A Stem tubers
A The shoot from a potato goes back underground and the stem swells to form a
new genetically identical potato
A Underground stem, storage organ

4 potato plant

Tuber

Advantages Disadvantages

Fast Harmful genes transferred
Good characteristics are kept No variation

Only 1 parent is required Overcrowdingi competition

Sexual Reproduction

o Involves fusion of haploid nuclei (23 chromosomes) to form a diploid zygote (46
chromosomes)
o Production of genetically dissimilar offspring

Advantages Disadvantages

Produce genetically different offspring Slow

Able to adapt to new environment /change i Good characteristics can be lost
the environment

Variation 2 parents are required
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Sexual Reproduction in Plants

Anther
Stamen ~|:

Filament

Sepal

Receptacle

Style | Carpel

Sepal Protect the flower bud

Petal Brightly coloured and scented and may have nectarines which are u
attract insects

Anther Has pollen sacs with pollen grains which contain the male nucleus

Stigma Platform on which pollen grains land

Ovary Hollow chamber, ovules grow from the walls
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Pollination

o Transfer of pollen grains from the anther to stigma

Insect Pollinated Wind Pollinated
- Large colourful petals - Dull petals
- Sweetly scented - No scent
- Nectaries - No nectaries
- Moderate amount of pollen - Huge amount of pollen
- Pollen is sticky - Pollen round and smooth
- Anther and stigma inside the flowe - Anther and stigma hangs out
stigma - Stigma hairy

Anther

Filament

Filament

Anther ———

Ovary
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Self-pollination

Cross-pollination

- Pollen is transferred from the anth
to the stigma of the same flower

- Advantage: very efficient

- Disadvantage: no genetic variatiot

Pollen transfer from anther f{
stigma of another flower of anoth
plant of the same species
Advantage: genetic variation
Disadvantage: pollen might n
reach the other flower

Cross Pollination

Fertilization

Self Pollination

Self Pollination

Pollen grains

Style
Pollen tube

Micropyle

Stigma - Pollen grain lands on stigma

) - Pollen tube contains the male nucleus, which i
needed to fertilize the ovule inside the ovary

- Pollen tube grows down the style, through the

ovary wall and through the micropyle of the
Ovary ovule

: Embrvo sac e ) .
B ~.3_,j,£ Pnlarrﬁ:luche - Fertilization: the fusion of the male nucleus wit
Si Egg the female nucleus

Fertilisation in a ﬂﬁ“"t‘l."[ll,_ o Plant
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Seed Germination

Epicotyl

Cotyledon

o The fertilized ovule divides by mitosis to forns@edcontaining the embryo plant and
food storesh cotyledons
o0 The wall of the ovuléy seed testa (coat)

o

Ovary wallA fruit

o Environmental conditions affecting germination:

Water
Absorbed through micropyle until radicle is forced out of testa
Activate enzymes for converting soluble food stores in the cotyledons down to
soluble food® growth, energy production of baby plant
Oxygen
RespirationA release energf growth
Temperature
Activate enzyme
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Reproduction in Humans

Male Reproductive System

Ureter
Bladder

Vas Deferens

Seminal Vesicle

Prostate Gland

Urethra \ \

Epididymis

Erectile Tissue

Scrotum

Epidydimis Testicle Penis Testis
Structure Function
Testes Produce sperm and testosterone
Scrotum A sac that keeps testes cool
Sperm ducts Link testes to urethra
Prostate gland Produce alkaline fluidy semen
Urethra Urinate, pass semen + sperm through penis
Penis Become firm, inserted into vagina during sexual intercodrse
transfer sperm
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Female Reproductive System

Fallopian
ube

b,/

/4

Aviduct

\_ LY 8
U:ws :‘ _\% } one

Uterus

Rectum

\\_\_/ /’ Urethra
Endome‘ num Xt oV Sl
%\) -Cervix Opening of Vagina ARiie
\{ Vagina
Structure Function
Ovaries Contain follicles, produce and store eggs, produces oestroge
Oviducts Carries ovum to uterus, site of fertilization
Uterus Where fetus develops
Cervix A ring of muscles that separate the vagina from the uterus
Vagina Receives sperm from ergménis during intercourse

Comparing male and female gametes

Feature

Size
Movement

Number produced

| Sperm Cell
~ Small
| Tail lashes from side to side

Egg Cell

Larger

Doesndt madvileardy
peristalsis in oviduct

Millions constantly produced Once a month (puber#y

menopause)
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Menstrual Cycle

0 Recurring process in which the lining of the uterus is prepared for pregnancy, and if
pregnancy does not happen, the lining is shed at menstruation

The menstrual cycle
follicular phase luteal phase

| L.
menstruation ovuli:-mon

follicular
development . @ @

| progesterone

pituitary and
ovarian
hormone
levels

endometrial
cycle

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

days of menstrual cycle

© 2008 Encyclopadia Britannica, Inc.

FSH Oestrogen LH Progesterone

Secreted by Pituitary gland Ovaries Pituitary gland  Ovaries
(at the base of the (at the base of th
brain) brain)

Function Stimulate the Repair the uterus Change follicle  Maintain uterus
development of lining to yellow body  lining (during
follicle Stimulate the (corpus luteum) pregnancy)

release of egg  Yellow bodyA

cell from the produces

follicle progesterone
9
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egg is released
endometrium \
is developed €39
matures

endometrium

is shed

< i
Menstruation

One egg is released from an ovary every month

Before the egg is redsed, the lining of uterus becomes thick and spongy to
prepares for a fertilized edfy full of tiny blood vessels, ready to supply embryo
with food and oxygen if it should arrive

If the egg is not fertilized, it is dead by the time it reaches the uterus

It does not sink into the spongy wall, but continues onwards, down through the
vagina

As the spongy lining is not needed néwgradually disintegrates and is slowly
lost through the vagina

If the egg is not fertilized, corpus luteum gradually disapp&ar® more
progesterone secreted

If the egqg is fertilized, corpus luteum does not degenerate so qéjckbcretes
progesterone until the embryo sinks into uterus wall and a placenta develops
Placentay secretes progesterone through pregnancy so to nmautéus lining
and menstruation does not happen during pregnancy

10
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Formation of the Fetusi Fertilization & Implantation

Fertilization occurs Enlarged view
within fallopian tul)e

— Uterus  Ovary

11
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Fertilization

O O 0O o0 o o

A single sperm penetrates the membrane of ovum by secreting a protease enzyme,
Only the head of sperm goes in

The tail is left outside

The sperm nucleus and the egg nucleus Ausiploid zygote

Sperm can remain active in the oviduct for at least 2 days

Ovum take a day to pass from the ovary to the utrdiertile period of 34days around
ovulation when fertilization can happen

Implantation

O O O ©

Zygote moves slowly down the oviduct

As it goes, it divides by mitosis

Take several hours for the embryo to reach the utgrasball of 16 to 32 cells
The uterus has a thin, spongy lining and the embryo sinks into it (blastocysts)

12
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Development of the Fetus

0 BlastocystsA embryo and some of the cells form a placenta, linking embryo with the
uterus lining

o After 8 weeks, the embryly fetus

o Placentap provide nutrients and oxygéa the fetus remove carbon dioxide and waste
from the fetus

o Placenta prevent mixing of blood between mother and fgtas fetus and mother may
have different blood group$ any mixing can result in blood clotting

Fetus in Utero

- Placenta

G Limbyilicaal Cord

Fedus -~
LHenus

Amniolic Sac

Canis —

Bladder _\\

'l.-‘aglna— 3 :

o Amniotic sac: membrane that encloses fetus, prevents entry of bacteria
o Amniotic fluid: supports, protects fetus from mechanical damage, absorbs urine released
by fetus

13
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Process of Birth

Stage 1

The muscular walls of the

uterus start to contract,
slowly stretch the opening

of the cervix. Initial Phase Active Phase

Fetus

Uterus

The pressure breaks the
amniotic sac, releasing
the amniotic fluid.

Contraction gradually

become more frequent,
pushing the baby down
towards the cervix, which become dilated to allow baby to pass through.

Stage 2

Crowning
of the Head

The vagina stretches to allow the baby
to be born.

Stage 3

The baby is still attached to the placenta

by the umbilical cord, so this is cut and Um:al

tied. The placenta breaks away form the
wall of the uterus and passed out
(afterbirth).

14
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Sex Hormones
Sex hormones
Testosterone Oestrogen
Secreted by testes ovaries
Make changes in boys in girls

Secondary sexual characteristics at puberty

Male Female
Voice becomes much lower (breaks) | Breasts grow, nipples enlarge
Hair start to grow on chest, face, Hair develops under arms and in
under arms and in pubic area pubic area
Body becomes more muscular Hip become wider
Penis becomes larger Uterus and vagina become larger
Testers start to produce sperm Ovaries start to release eggs and

period begin (menstruation)

15
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Method of Brth Control
1. Natural methods
Natural methods
¢ Withdrawl ¢ Abstinence ¢ Rhythm method
* Withdrawl of penis before ejaculation ¢ No sexual intercourse ¢ Intercourse is avoided at the
* Not very reliable * Most reliable ovulation period
¢ Cannot be exactly predicted
2. Chemical methods
Chemical methods
¢ Contraception pill * Spermicidal
¢ Contains progesterone and oestrogen ¢ Kills sperm in the vagina
which prevent ovulation * Should only be used with
* Progesterone only prevents condom/diaphragm
implantation of blastula

16
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3. Mechanical methods

Mechanical methods

: ' ' :

* Use of condom * Femidom * Diaphragm * |UD/Intrauterine
* A rubber sheath * A plastic sheath * Dome shaped device
placed to stop placed inside the rubber barrier fitted * Plastic-coated copper
sperm entering vagina in the cervix by a coil is surgically
the vagina * Prevents entry of doctor inserted into the wall
« Also prevents sperm  Prevents the entry of of the uterus
veneral diseases * Prevents sexually sperm into the * Prevents
spreading transmitted diseases cervix implantation of
blastula

4. Surgical methods
Surgical methods

! '

¢ Vasectomy ¢ Laparotomy/tubectomy
e Sperm ducts are tied or cut ¢ Oviducts are tied or cut
* So no sperm leaves the testes * No eggs/ova can pass down

* Not normaly reversible but
extremely reliable

17
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Chemical Method

Birth Control Pill

The most common type of birth control
pill uses the hormones estrogen and
progestin to prevent ovulation. When
taken on schedule, the pill is highly
effective.

About 8% of typical users get
pregnant, including those who miss
doses. Like all hormonal
contraceptives, the pill requires a
prescription.

Spermicide

Spermicide contains a chemical that kills
sperm.

It comes in the form of foam, jelly,
cream, or film that is placed inside the
vagina before sex.
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IUD

IUD stands for intrauterine device, a T-

shaped piece of plastic that is placed
inside the uterus by a doctor.

The copper 1UD, ParaGard, works for as
long as 12 years. The hormonal IUD,
Mirena, must be replaced after 5 years.
Both types make it more difficult for
sperm to fertilize the egg.

Fewer than eight in 1,000 women get
pregnant.

Surgical methods

Tubal Ligation

A surgeon closes off the fallopian
tubes, preventing eggs

from making their journey out of the
ovaries.

Vasectomy

Besides condoms, a
vasectomy is the only birth
control option available to
men. It involves surgically
closing the vas deferens -
the tubes that

carry sperm from the testes,
through the reproductive
system.

This prevents the release of
sperm but doesn’t interfere
with ejaculation.

19
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Mechanical methods
Male Condom

The latex condom is the classic barrier
method. It prevents sperm from
entering the woman’s body, protecting
against pregnancy and STDs.

Of couples who rely only on male
condoms, 15% get pregnant in a year.

Female Condom

The female condom is a thin plastic
pouch that lines the vagina and can be
put in place up to 8 hours before sex. (
Users grasp a flexible, plastic ring at the
closed end to guide it into position.

It's somewhat less effective than the
male condom.

Diaphragm

The diaphragm is a rubber dome that is
placed over the cervix before sex.

20
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Treatment of Infertility

Artificial Insemination

Fertility Drugs & In vitro Fertilization (IVF)
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