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& EDUVISTA EXAM-READY NOTES

Chapter 7: How do Organisms Reproduce? (Class 10 Science — Biology)

EDUVISTA — Learn Smart. Score Better.

@ Chapter at a Glance

This chapter answers a deceptively simple question: why and how do organisms reproduce? It builds the biological logic step by

step:

1. Why reproduce? — Reproduction isn’'t needed to keep an individual alive, but it is essential for the survival of the species.

2. DNA copying & variation — The molecular basis of reproduction, and why copies are similar but not identical.

3. Modes of reproduction in single organisms (Asexual) — Fission, fragmentation, regeneration, budding, vegetative
propagation, spore formation.

4. Sexual Reproduction — Why it exists, the role of meiosis, and gamete specialisation.

5. Sexual Reproduction in Flowering Plants — Flower structure, pollination, fertilisation, seed/fruit formation, germination.

6. Reproduction in Human Beings — Puberty, male & female reproductive systems, menstruation, pregnancy, reproductive
health, contraception.

Flow of the chapter: Why reproduce = DNA copying & variation = Importance of variation = Asexual reproduction (fission,

fragmentation, regeneration, budding, vegetative propagation, spores) - Sexual reproduction & meiosis = Flowering plants

(pollination, fertilisation, germination) - Human reproduction (puberty, reproductive systems, menstruation, pregnancy,

reproductive health)

4 Core Concepts

Concept 1: Why Do Organisms Reproduce?

Simple Explanation: Reproduction is NOT required to keep an individual organism alive (unlike nutrition, respiration, or
excretion) — an organism can live its full life without ever reproducing. However, reproduction is essential to create new
individuals so that a species continues to exist.

Key Point: We notice organisms because they reproduce — a single, non-reproducing member of a species would likely go
unnoticed. Large numbers of similar-looking individuals (created through reproduction) are what make us recognise a species.

Exam Tip: « A very common 1-mark distinction: reproduction is different from other life processes (nutrition, respiration,
excretion) because it benefits the species, not necessarily the individual.

Concept 2: DNA Copying — The Basic Event of Reproduction

Simple Explanation: Organisms look similar because their body designs are similar, and body designs are based on genetic
“blueprints” stored as DNA in the chromosomes of the cell nucleus. So, at its core, reproduction involves creating a copy of DNA.

Key Point: DNA is the information source for making proteins. If DNA information changes, different proteins are made, which
can eventually alter body design.

The Process: 1. A cell copies its DNA using chemical reactions — creates two copies of DNA. 2. Since the “extra” copy alone
can’t survive without a cellular structure, DNA copying is accompanied by the creation of additional cellular apparatus. 3. The
DNA copies separate, each with its own cellular apparatus — the cell divides into two cells.

Exam Tip: # HIGH PRIORITY — “Why is DNA copying essential to reproduction?” is a guaranteed exam question. Answer:
because DNA carries the information for creating similar body designs across generations; without accurate DNA copying, new
individuals could not resemble the parent organism.

Concept 3: Variation — Why Are the Two New Cells Not Identical?

Simple Explanation: No biochemical reaction is 100% accurate, so the process of copying DNA always involves small
variations.



Key Point: - Some variations are so drastic that the new DNA copy cannot work with the inherited cellular apparatus - the
newborn cell simply dies. - Other variations are mild and don’t cause major problems — the surviving cells are similar to, but
subtly different from, each other and the parent. - This inbuilt tendency for variation during reproduction is the basis for
evolution.

Exam Tip: ¥ CONCEPTUAL — Variation is essential because the ones that cause drastic issues die out naturally, leaving only
viable (non-lethal) variations to accumulate over generations — this is the seed of evolutionary change.

Concept 4: The Importance of Variation for Species Survival

Simple Explanation: Populations of organisms occupy specific places in an ecosystem, called niches. The consistency of DNA
copying helps maintain the body design features needed to survive in that niche — this gives populations stability.

Key Point: However, niches can change due to factors beyond an organism’s control (temperature changes, water level
changes, meteorite impacts, etc.). If a population has no variation, a drastic environmental change could wipe out the entire
population. If some individuals have beneficial variations, they have a chance to survive and reproduce further.

Example (from source): A population of bacteria living in temperate waters — if water temperature rises due to global
warming, most would die, but heat-resistant variants would survive and grow.

Exam Tip: « VERY IMPORTANT — “Why is variation beneficial to the species but not necessarily the individual?” Answer: A
particular variation might not help the individual that carries it in its current environment, but if conditions change, that same
variation could become the reason the species survives, even if many individuals without that variation die out.

Concept 5: Modes of Reproduction in Single (Unicellular) Organisms
A. Fission

Type Description Example

A cell splits into two equal halves; can
occur in any plane (e.g., Amoeba) orin a

Binary Fission definite orientation relative to specific
structures (e.g., Leishmania, which has a
whip-like structure)

Amoeba, bacteria, protozoa, Leishmania
(causes kala-azar)

) L. A cell divides into many daughter cells . . .
Multiple Fission . Plasmodium (the malarial parasite)
simultaneously

Exam Tip: ¥ FREQUENTLY TESTED — Binary fission = split into 2; Multiple fission = split into many at once. Do not confuse the
two.

B. Fragmentation

Simple Explanation: Simple multi-cellular organisms with uncomplicated body organisation can break into smaller pieces upon
maturation, and each fragment grows into a new individual.

Example: Spirogyra (a filamentous alga) simply breaks into fragments that grow into new individuals.

Key Point: This method does NOT work for all multi-cellular organisms — organisms with specialised tissues/organs placed at
definite body positions cannot simply divide cell-by-cell; they need more complex reproduction methods.

C. Regeneration

Simple Explanation: Many fully differentiated organisms can give rise to a new individual organism from their body parts if cut
or broken into pieces.

Example: Hydra and Planaria — if cut into several pieces, each piece can grow into a complete organism.

Key Point: Regeneration is carried out by specialised cells that proliferate and form different cell types/tissues in an organised
sequence called development.

A Important distinction: Regeneration is NOT the same as reproduction — most organisms do not normally depend on
being cut up in order to reproduce; regeneration is more about repair/replacement of lost body parts, though some simple
organisms do use it as a reproductive strategy (e.g., via budding, which uses regenerative cells).

D. Budding

Simple Explanation: A small outgrowth called a bud develops due to repeated cell division at a specific site on the parent’s
body. The bud grows, matures, and eventually detaches to become an independent new individual.

Example: Hydra (using regenerative cells); Yeast (small buds separate and grow further).
E. Vegetative Propagation (in Plants)

Simple Explanation: Parts of a plant — root, stem, or leaves — can develop into new plants under the right conditions.



Key Advantages (MUST REMEMBER): - Plants raised by vegetative propagation can bear flowers and fruits earlier than
those grown from seeds. - Makes propagation possible for plants that have lost the capacity to produce seeds (e.g., banana,
orange, rose, jasmine). - All plants produced are genetically similar to the parent plant, preserving all its desirable
characteristics.

Natural Examples (from source activities): - Potato: notches/buds (“eyes”) on the surface can sprout fresh green shoots
and roots. - Bryophyllum: buds form in notches along the leaf margin; these fall on soil and develop into new plants. - Money
plant: stem pieces containing at least one leaf/node can root and grow fresh leaves when placed in water.

Human-Assisted Methods: Layering and grafting are used to propagate plants like sugarcane, roses, and grapes for
agricultural purposes.

o Tissue Culture (Special Technique): - New plants are grown by removing tissue/cells from the growing tip (apical
meristem) of a plant. - The cells are placed in an artificial nutrient medium, where they divide rapidly to form a small mass
called a callus. - The callus is transferred to another medium containing hormones for growth and differentiation, producing
plantlets. - Plantlets are then transferred to soil to grow into mature plants. - Key benefit: Many plants can be grown from one
parent in disease-free conditions. Commonly used for ornamental plants.

F. Spore Formation

Simple Explanation: Some simple multi-cellular organisms have specific reproductive parts. In bread mould (Rhizopus), the
thread-like structures (hyphae) are NOT reproductive, but the tiny blob-on-a-stick structures called sporangia contain
reproductive cells called spores.

Key Point: Spores have thick protective walls that shield them until they contact a moist surface, at which point they can
grow into a new individual.

Exam Tip: B MUST MEMORISE — All the modes discussed above (fission, fragmentation, regeneration, budding, vegetative
propagation, spore formation) create new generations from a SINGLE individual — this is collectively called asexual
reproduction.

Concept 6: Sexual Reproduction — Why Does It Exist?

Simple Explanation: Sexual reproduction requires the involvement of two individuals (both sexes — male and female) to
create a new generation. Example: bulls alone cannot produce calves, hens alone cannot produce chicks.

Key Point — The Logic Behind Sexual Reproduction: 1. DNA-copying errors (variations) accumulate slowly across
generations through asexual reproduction — but this is a slow process. 2. If copying were made /ess accurate to speed up
variation, most resultant DNA copies would fail to work with the cellular apparatus, and would simply die. 3. Solution: Instead of
relying only on new copying errors, combine variations that have ALREADY accumulated in two different living
individuals. Since these variations exist in living individuals, we know they don’t have severely harmful effects. 4. Combining
DNA from two different individuals creates entirely novel combinations of variants — speeding up the generation of useful
variation without the risk of unviable copies.

The Chromosome-Doubling Problem and Its Solution (MEIOSIS):

If every new generation combined the full DNA of two parents, the DNA amount would double every generation — disrupting
the cellular apparatus. The solution: special reproductive cells (germ cells/gametes) are produced by a cell division process called
MEIOSIS, in which the cell ends up with half the number of chromosomes (and half the DNA) compared to normal body cells.
When two such gametes combine during fertilisation, the normal chromosome number is re-established in the new generation.

Gamete Specialisation: - In very simple organisms, the two germ-cells may be similar or not very different. - In more complex
organisms, germ-cells specialise: one is large and contains food-stores (conventionally called the female gamete), and the
other is smaller and motile (conventionally called the male gamete).

Exam Tip: # HIGH PRIORITY — “What are the advantages of sexual reproduction over asexual reproduction?” Answer: Sexual
reproduction combines the DNA/genetic variations of two individuals, generating far greater and faster genetic variation than
asexual reproduction alone — this variation is essential for a species’ long-term survival and adaptability (evolution), even though
it requires more energy and two parents.

Concept 7: Sexual Reproduction in Flowering Plants

Flower Structure (Longitudinal Section):

Part Type Description
Sepal Non-reproductive Outer protective whorl
Petal Non-reproductive Attracts pollinators

Produces yellowish pollen grains (the



Stamen (Filament + Anther) Male reproductive part powder that sticks to hands when touching

a stamen)
L. . . Ovary contains ovules; each ovule has an
Pistil (Stigma + Style + Ovary) Female reproductive part
egg cell
Unisexual vs Bisexual Flowers:
Type Definition Examples
Unisexual Contains only stamens OR only pistil Papaya, watermelon
Bisexual Contains both stamens AND pistil Hibiscus, mustard
Pollination:
Type Definition
Self-pollination Pollen transfer occurs within the same flower

Pollen is transferred from one flower to another (via agents like

Cross-pollination . .
wind, water, or animals)

Fertilisation and Seed/Fruit Formation (step-by-step): 1. Pollen lands on a suitable stigma — a pollen tube grows out of
the pollen grain and travels through the style to reach the ovary. 2. The male germ-cell (from the pollen) fuses with the female
gamete in the ovule - this fusion is called fertilisation, producing a zygote. 3. The zygote divides several times to form an
embryo within the ovule. 4. The ovule develops a tough coat and gradually becomes a seed. 5. The ovary grows rapidly and
ripens into a fruit. 6. Meanwhile, the petals, sepals, stamens, style, and stigma typically shrivel and fall off.

Germination: The seed contains the future plant (embryo), which develops into a seedling under appropriate conditions — this
process is called germination. A germinating seed shows the plumule (future shoot), radicle (future root), and cotyledon
(food store).

Exam Tip: ¥ FREQUENTLY TESTED — Remember the transformation chain: Ovule -» Seed and Ovary - Fruit. Also, pollination
(pollen transfer) = fertilisation (gamete fusion) — pollination must happen before fertilisation can occur.

Concept 8: Reproduction in Human Beings — Puberty

Simple Explanation: As children grow older, they undergo continuous growth (increasing height, changing teeth). But during
early teenage years, an additional set of changes occurs that is NOT simply about getting bigger — this is called sexual
maturation, and the period during adolescence when this happens is called puberty.

Changes Common to Both Boys and Girls: - Thick hair growth in new areas (armpits, genital area); skin darkening in these
regions - Thinner hair may appear on the face, arms, legs - Skin becomes oilier; pimples may develop - Increased body/self-
awareness

Changes Specific to Girls: - Increase in breast size; darkening of skin around nipples - Beginning of menstruation
Changes Specific to Boys: - New facial hair growth; voice cracking/deepening - Occasional enlargement/erection of the penis

Key Point: All these changes happen gradually, over months/years, and not at the same time or exact age for everyone —
just like differently shaped noses or fingers, people show different patterns and timing of these changes.

Why does puberty happen at this stage? While the body is still focused on general growth (increasing to adult size),
reproductive tissue maturation is not a priority. As the overall growth rate slows, the body’s resources shift to maturing
reproductive tissues — this marks puberty.

Exam Tip: ¥ CONCEPTUAL — Puberty-related changes (like new hair-growth patterns) act as visible signals to other individuals
that sexual maturation is occurring — important since sexual reproduction in animals requires that potential mates be
identifiable.

Concept 9: Human Male Reproductive System

Produce sperm; located outside the abdominal cavity because
Testes (in scrotum) sperm formation needs a lower temperature than normal body
temperature; also secrete the hormone testosterone

Regulates sperm formation AND causes puberty-related

Testosterone .
appearance changes in boys



Vas deferens Tube delivering sperm; unites with a tube from the urinary bladder
Urethra Common passage for both sperm and urine

Add secretions to sperm, forming a nutritive fluid that eases sperm

Prostate gland & Seminal vesicles
transport

Key Point: Each sperm is a tiny body consisting mainly of genetic material and a long tail that helps it swim towards the
female germ-cell (egg).

Concept 10: Human Female Reproductive System

Produce eggs (female germ-cells) and hormones; a girl is born with

Ovaries .
thousands of immature eggs already present

Thin tube carrying the egg from ovary to uterus; site of

Oviduct (Fallopian tube) fertilisation

Elastic bag-like structure (formed by the union of the two oviducts)

Uterus
where the embryo/foetus develops
Cervix Connects the uterus to the vagina
Vagina Receives sperm during intercourse; forms the birth canal

Key Point: From puberty onward, one egg is produced every month by one of the ovaries.

Concept 11: Fertilisation, Pregnancy, and Menstruation in Humans

Fertilisation Process: 1. Sperm enter through the vagina during sexual intercourse and travel upward to the oviduct, where
they may encounter the egg. 2. If fertilisation occurs, the zygote starts dividing and forms a ball of cells called an embryo. 3.
The embryo implants in the uterine lining, where it continues to grow and develop organs, eventually becoming a foetus. 4. The
uterus lining thickens and becomes richly supplied with blood every month, in preparation to nourish a potential embryo.

The Placenta: - A special disc-shaped tissue embedded in the uterine wall. - Contains villi on the embryo’s side, surrounded
by maternal blood spaces. - Provides a large surface area for glucose and oxygen to pass from mother to embryo, and for
the embryo’s waste substances to pass into the mother’s blood for removal.

Key Point: Human development inside the mother’s body takes approximately nine months. Childbirth occurs via rhythmic
contractions of the uterine muscles.

What Happens When the Egg is NOT Fertilised (Menstruation): - An unfertilised egg lives for about one day. - The uterine
lining (thickened and spongy in preparation for a possible embryo) is no longer needed. - The lining breaks down and is
expelled through the vagina as blood and mucous — this is menstruation. - This cycle repeats roughly every month and
usually lasts about 2 to 8 days.

Exam Tip: @ HIGH PRIORITY — “Why does menstruation occur?” Answer: Because the uterus prepares its lining every month to
potentially receive and nourish a fertilised egg; if fertilisation does NOT occur, this thickened, blood-rich lining is unnecessary and
is shed through the vagina as the menstrual flow.

Concept 12: Reproductive Health

Simple Explanation: Sexual maturation happening early does NOT automatically mean the body or mind is ready for sexual
activity or for raising children — such choices should be made thoughtfully, free from undue peer, family, or societal pressure.

Sexually Transmitted Infections (STIs): Since the sexual act involves intimate physical contact, several diseases can be
transmitted this way, including bacterial infections (gonorrhoea, syphilis) and viral infections (warts, HIV-AIDS). Using a
condom helps prevent transmission of many such infections to some extent.

Contraceptive Methods (categorised):
Category Examples Mechanism
Mechanical/Barrier methods Condoms (male), vaginal coverings Prevent sperm from reaching the egg

Change hormonal balance so eggs are not

Hormonal methods Oral contraceptive pills .
P P released; can cause side effects

Placed in the uterus to prevent pregnancy;



Intrauterine devices (1UDs) Loop, Copper-T can cause irritation as a side effect

Prevents sperm/egg from reaching each
Blocking the vas deferens (male) or other, so fertilisation cannot occur; safe
fallopian tube (female) long-term but surgery itself carries some
risk if improperly performed

Surgical methods

Important Social Issue — Sex Ratio: Surgical methods can also be misused for illegal sex-selective abortion of female
foetuses. This has led to a declining child sex ratio in some sections of society. Prenatal sex determination is prohibited
by law in order to protect the female-male sex ratio necessary for a healthy society.

Exam Tip: A Common exam trap — “Does Copper-T (an IUD) protect against sexually transmitted diseases?” NO. Copper-T only
prevents pregnancy by acting as a barrier/irritant in the uterus; it does NOT provide any protection against STIs. Only barrier
methods like condoms offer STI protection.

Important Definitions

REPRODUCTION: The biological process by which organisms create new individuals of their own kind, ensuring the survival and
continuity of the species (though not essential for the survival of the individual organism itself).

DNA (Deoxyribonucleic Acid): The molecule present in chromosomes in the cell nucleus that carries genetic information for
inheritance of features from parents to offspring, and serves as the information source for making proteins.

VARIATION: Small differences that arise between organisms as a result of inaccuracies in the DNA-copying process during
reproduction; the basis for evolution.

NICHE: A well-defined place or role occupied by a population of organisms in an ecosystem.

BINARY FISSION: A mode of asexual reproduction in unicellular organisms in which the parent cell splits into two equal
daughter cells.

MULTIPLE FISSION: A mode of asexual reproduction in which a cell divides into many daughter cells simultaneously (e.g.,
Plasmodium).

FRAGMENTATION: A mode of asexual reproduction in simple multi-cellular organisms in which the body breaks into fragments,
each of which grows into a new individual.

REGENERATION: The ability of a fully differentiated organism to give rise to a new individual (or regrow lost parts) from its body
parts/pieces.

BUDDING: A mode of asexual reproduction in which a small outgrowth (bud) forms on the parent body due to repeated cell
division at a specific site, and later detaches to become an independent individual.

VEGETATIVE PROPAGATION: A mode of asexual reproduction in plants in which parts like roots, stems, or leaves develop into
new, genetically similar plants.

TISSUE CULTURE: A technique for growing new plants from cells/tissue taken from the growing tip of a parent plant, using
artificial nutrient media, allowing disease-free propagation of many plants from one parent.

SPORE FORMATION: A mode of asexual reproduction in simple multi-cellular organisms (e.g., Rhizopus) in which thick-walled
reproductive cells called spores are formed in sporangia, and germinate on contact with a moist surface.

MEIOSIS: A special type of cell division that produces gametes (germ-cells) with half the number of chromosomes (and half the
DNA) compared to normal body cells.

FERTILISATION: The fusion of male and female germ-cells (gametes), producing a zygote capable of developing into a new
organism.

POLLINATION: The transfer of pollen grains from the stamen (anther) to the stigma of a flower.
GERMINATION: The process by which a seed’s embryo develops into a seedling under appropriate conditions.

PUBERTY: The period during adolescence when reproductive tissues mature and the body undergoes sexual maturation, as
general body growth begins to slow.

MENSTRUATION: The monthly breakdown and shedding of the thickened uterine lining (as blood and mucous) through the
vagina when fertilisation does not occur.

PLACENTA: A special disc-shaped tissue embedded in the uterine wall that allows exchange of nutrients, oxygen, and waste
products between mother and developing embryo/foetus.

KEYWORDS to use in exam answers: DNA copying, cellular apparatus, variation, niche, asexual/sexual reproduction,
gametes, meiosis, zygote, pollination, fertilisation, germination, puberty, testosterone, menstruation, placenta, contraception.



* MUST REMEMBER

e Reproduction is NOT essential for an individual’s survival, but IS essential for a species’ survival.

e DNA copying — creation of additional cellular apparatus — cell division - two (similar but not identical) cells.

e Variation arises because no biochemical reaction (including DNA copying) is 100% accurate.

e Binary fission = split into 2 (Amoeba, Leishmania); Multiple fission = split into many at once (Plasmodium).

e Fragmentation (Spirogyra) works only for simple multi-cellular organisms without complex tissue organisation.

e Regeneration # reproduction in most organisms (but Hydra/Planaria can use it to make new individuals).

e Vegetative propagation - genetically similar offspring; earlier flowering/fruiting; enables propagation of seedless plants.

e Tissue culture uses the growing tip (apical meristem) + artificial nutrient medium + hormones — disease-free plantlets.

e Sexual reproduction solves the “speed vs safety” problem of generating variation by combining already-viable variations
from two individuals.

e Meiosis halves the chromosome number in gametes; fertilisation restores the full number in the zygote.

e Flower parts: Sepal, Petal (non-reproductive); Stamen (male: filament + anther), Pistil (female: stigma + style +
ovary).

e Self-pollination = same flower; Cross-pollination = different flower (via wind/water/animals).

e Ovule —» Seed; Ovary - Fruit (after fertilisation).

e Testes (outside body, in scrotum) - lower temperature needed for sperm formation; secrete testosterone.

e Fertilisation occurs in the oviduct (fallopian tube) in humans.

e Placenta = site of nutrient/oxygen/waste exchange between mother and embryo.

e Menstruation lasts about 2 to 8 days; occurs roughly every month.

e Condoms — prevent pregnancy AND provide some STI protection; pills, Copper-T/loop, surgical methods — prevent pregnancy
ONLY, no STI protection.

e Prenatal sex determination is prohibited by law to protect the female-male sex ratio.

‘9 SOLVED EXAMPLES (Question » Concept » Answer format, based on source
material)

Example 1 — Why is DNA copying essential to reproduction?

Question: Why is DNA copying an essential part of the process of reproduction?
Concept: DNA in the nucleus carries the genetic blueprint for body design; for offspring to resemble the parent, this blueprint
must be copied and passed on.

Answer: DNA copying ensures that the genetic information responsible for body design and characteristic features is passed
from parent to offspring. Since DNA is the source of information for making proteins, and proteins determine body structure and
function, accurately copying DNA (with minor variations) allows new individuals to be created that closely resemble the parent,
while also allowing for the gradual variation needed for evolution.

Example 2 — Why is variation beneficial to the species but not necessarily the individual?

Question: Why is variation beneficial to the species but not necessarily for the individual?

Concept: A variation may have no immediate benefit to the individual organism carrying it, but could later prove crucial if
environmental conditions change.

Answer: A variation might not offer any advantage to the individual possessing it under normal/current environmental
conditions, and might even go unnoticed for generations. However, if the niche or environment changes drastically (e.g.,
temperature rise), individuals with a particular beneficial variation (e.g., heat resistance) will survive while others without it may
die out. This ensures that at least some members of the species continue to exist, thereby protecting the species as a whole —
even though this doesn’t necessarily benefit every individual member.

Example 3 — How does binary fission differ from multiple fission?

Question: How does binary fission differ from multiple fission?

Concept: The distinguishing factor is the number of daughter cells formed and whether the division happens once orin a
coordinated multi-way split.

Answer: In binary fission, a parent cell divides into exactly two equal daughter cells (e.g., Amoeba, bacteria). In multiple



fission, a parent cell divides into many daughter cells simultaneously (e.g., Plasmodium, the malarial parasite). Binary fission
is a single, simple splitting event, while multiple fission produces numerous new individuals from one parent cell in a single round
of division.

Example 4 — How is pollination different from fertilisation?

Question: How is the process of pollination different from fertilisation?
Concept: Pollination is the physical transfer of pollen; fertilisation is the biological fusion of gametes that happens afterward.

Answer: Pollination is the transfer of pollen grains from the anther (male part) to the stigma (female part) of a flower — this
can be self-pollination (same flower) or cross-pollination (different flower), and is carried out by agents like wind, water, or
animals. Fertilisation, on the other hand, is the fusion of the male germ-cell (carried by the pollen tube down to the ovule) with
the female germ-cell (egg) inside the ovule, forming a zygote. Pollination must occur first, and is a prerequisite for fertilisation
to take place — pollination alone does not create a new organism, but fertilisation does.

Example 5 — Role of seminal vesicles and prostate gland

Question: What is the role of the seminal vesicles and the prostate gland?
Concept: These glands add secretions to the sperm along the path of the vas deferens.

Answer: The seminal vesicles and prostate gland add their secretions to the sperm as they travel through the vas deferens.
These secretions form a nutritive fluid that makes sperm transport easier and provides nourishment to the sperm, keeping them
active and functional during their journey.

Example 6 — Does Copper-T protect against STIs?

Question: If a woman is using a copper-T, will it help in protecting her from sexually transmitted diseases?

Concept: Copper-T is a mechanical/hormonal contraceptive device placed in the uterus; STl protection requires a physical barrier
that blocks transmission of infectious agents during intercourse.

Answer: No. Copper-T only works by preventing pregnancy (it interferes with fertilisation/implantation inside the uterus) — it
does not create a barrier against the exchange of bodily fluids during intercourse, and therefore offers no protection against
sexually transmitted infections. Only barrier methods, such as condoms, can help reduce the risk of STI transmission.

A COMMON MISTAKES

e Confusing binary fission (splits into 2) with multiple fission (splits into many at once) — remember the specific organism
examples (Amoeba/Leishmania vs Plasmodium).

e Thinking regeneration and reproduction are the same thing — most organisms do NOT depend on being cut up to
reproduce; regeneration is a repair/regrowth ability that only some simple organisms (like Hydra) use as a reproductive
strategy via budding.

e Believing fragmentation works for ALL multi-cellular organisms — it only works for simple ones without complex tissue/organ
organisation (e.g., Spirogyra), not for organisms with specialised tissues placed at definite body positions.

e Mixing up pollination (pollen transfer) with fertilisation (gamete fusion) — pollination is a prerequisite step, not the same
event.

e Forgetting that testes are located OUTSIDE the abdominal cavity (in the scrotum) specifically because sperm formation needs
a LOWER temperature than the body’s core temperature.

e Assuming contraceptive devices like Copper-T, the loop, or oral pills protect against STIs — they do NOT; only condoms offer
some STI protection.

e Thinking that some degree of sexual maturation automatically means the body/mind is ready for sexual activity or parenting
— the chapter explicitly notes these are separate considerations requiring thoughtful decision-making.

& EXAM HOTSPOTS

o  HIGH PRIORITY — “What are the advantages of sexual reproduction over asexual reproduction?” — a guaranteed long-
answer question focusing on genetic variation and species survival.

e @ HIGH PRIORITY — Labelled diagram of the longitudinal section of a flower — a very frequently asked diagram question
(exact wording appears in the source’s Exercises).



& HIGH PRIORITY — Functions of the testis in human beings (sperm production + testosterone secretion + puberty
changes).

e @ HIGH PRIORITY — Why does menstruation occur? (uterine lining preparation and shedding cycle)

e x VERY IMPORTANT — Differences between modes of reproduction in unicellular vs multicellular organisms.

e x VERY IMPORTANT — Methods of contraception and their categories (barrier, hormonal, IUD, surgical).

e » VERY IMPORTANT — How reproduction helps provide stability to populations of species (niches and variation).

e 5 FREQUENTLY TESTED — MCQs on which organism reproduces by which method (budding in yeast, not
Amoeba/Plasmodium/Leishmania — those use fission).

e 5 FREQUENTLY TESTED — Parts of the female/male reproductive system and their functions.
o 4 CONCEPTUAL — Why variation is essential during reproduction (link to evolution and niche survival).

e 4 CONCEPTUAL — Why the chromosome number would double each generation without meiosis, and how meiosis solves
this.

e B MUST MEMORISE — Tissue culture process steps (tissue/cell removal - artificial medium - callus - hormone medium -
soil).

3 COMPARISON TABLES

Asexual vs Sexual Reproduction

Asexual Reproduction Sexual Reproduction

Number of parents One Two

Meiosis (for gamete formation) +
Cell division involved Mitosis (ordinary cell division) (for g )

fertilisation
. o L . . Much greater (combines variations from
Genetic variation Limited (relies only on DNA copying errors) L
two individuals)
Offspring similarity to parent Genetically similar/identical Genetically varied (mix of both parents)

Fission, fragmentation, regeneration,
Examples budding, vegetative propagation, spore Flowering plants, most animals, humans
formation

Binary Fission vs Multiple Fission

Binary Fission Multiple Fission
Number of daughter cells Two Many (simultaneously)
Example organisms Amoeba, bacteria, Leishmania Plasmodium

May be in any plane (Amoeba) or a definite  Happens as one coordinated multi-way

rientation . ) . ) L
Orientatio orientation (Leishmania) division

Vegetative Propagation vs Tissue Culture

Natural/Artificial Vegetative

. Tissue Culture
Propagation

Method Roots, stems, leaves, cuttings, layering, Growing-tip cells in artificial nutrient
grafting medium
. Very large number of plants from one
Scale Limited number of plants
parent
Disease control Not guaranteed disease-free Produces disease-free plantlets

Sugarcane, roses, grapes, potato,

Common use Bryophyllum, money plant

Ornamental plants

Self-Pollination vs Cross-Pollination

Self-Pollination Cross-Pollination

Pollen transfer Within the same flower From one flower to another



Agents needed Not necessarily Wind, water, or animals

Contraceptive Methods — Categories

Category Example Prevents Pregnancy Prevents STls
Barrier Condom Yes Yes (to some extent)
Hormonal Oral pills Yes No

Intrauterine device Loop, Copper-T Yes No

Surgical Blocking vas deferens/fallopian tube Yes No

% MEMORY TRICKS

e “FFRBVS” for the six asexual reproduction modes in single/simple organisms: Fission, Fragmentation, Regeneration,
Budding, Vegetative propagation, Spore formation.

e Binary = “By 2" (splits into 2); Multiple = “Many at once” — sound-alike trick to avoid confusing binary and multiple
fission.

e Meiosis = “Me, halved” — helps recall that meiosis HALVES the chromosome number to form gametes.
e Ovule - “One” seed; Ovary - “Or”chard’s fruit — quick recall trick for Ovule-»Seed, Ovary—-Fruit.

e Testes = “Too hot inside” — reminds you that testes sit OUTSIDE the body (in the scrotum) because they need to be cooler
than body temperature.

E= EXAM ANSWER FRAMEWORK

1 Mark: Direct definition or fact (e.g., “Define pollination” — one-line definition; MCQs).

2 Marks: Definition + brief explanation or one example (e.qg., “What is budding? Give an example.” = definition + Hydra/yeast
example).

3 Marks: Explanation + example or brief process description (e.g., “Explain vegetative propagation with examples.” - definition
+ 2 examples like potato and Bryophyllum + one advantage).

5 Marks: Introduction + all key points + example(s)/diagram + conclusion (e.g., “Describe the human male and female
reproductive systems.” — intro + labelled structures + functions of each part + concluding statement linking to fertilisation).

® EXAM INTELLIGENCE

# Highest Priority Topics

1. Advantages of sexual reproduction over asexual reproduction (variation & species survival)

2. Modes of asexual reproduction with correct organism examples (fission types, fragmentation, regeneration, budding,
vegetative propagation, spore formation)

3. Flower structure (labelled diagram) and the process of pollination - fertilisation —» seed/fruit formation
4. Human male and female reproductive systems — structures and functions

5. Menstrual cycle and why menstruation occurs; contraceptive methods

* Frequently Tested Concepts

e DNA copying and the origin of variation
e Meiosis and why it's necessary (chromosome number problem)
e Tissue culture process

e Testosterone’s role in males; hormonal changes at puberty
A Tricky Areas

e Distinguishing binary fission from multiple fission (and matching them to the correct organisms)
e Regeneration vs reproduction — knowing they are not synonymous



e Pollination vs fertilisation — sequence and distinct definitions
e Which contraceptive methods protect against STIs (only condoms) vs which only prevent pregnancy

4 Conceptual Questions (testing understanding, not memorisation)

e Why is reproduction not essential for individual survival but essential for species survival?

e Why is variation useful for a species even if it might not directly help every individual?

e Why can’'t complex multicellular organisms use fragmentation or regeneration as their primary reproduction method?

e Why does sexual reproduction generate more variation, more efficiently, than relying solely on DNA-copying errors in asexual
reproduction?

B Expected Question Types

e MCQ: Identifying which organism uses which asexual mode (e.g., budding in yeast, not in Amoeba/Plasmodium/Leishmania);
parts of the female reproductive system; contents of the anther (as seen in the source’s Exercises)

e Very Short Answer (1 mark): Definitions (fertilisation, pollination, puberty, menstruation)

e Short Answer (2-3 marks): Explain a specific process (e.g., role of seminal vesicles/prostate; why menstruation occurs;
functions of testis)

e Long Answer (5 marks): Full explanation of sexual reproduction in flowering plants; complete description of human
reproductive systems; advantages of sexual over asexual reproduction

e Diagram-based: Labelled longitudinal section of a flower (explicitly asked in source Exercises)

e Reasoning/Application-based: Explaining why DNA copying is essential; why variation benefits species but not always
individuals; reasons for adopting contraceptive methods

(Note: These are anticipated question types based on the chapter’s structure and its actual “Questions”/“Exercises” sections in
the source, but framing/marks may vary by exam.)

® LAST-MINUTE REVISION

Why reproduce: Not needed for individual survival, but essential for species continuity. DNA copying is the basic event;
variations arise from imperfect copying — the basis of evolution.

Asexual reproduction (one parent): - Binary fission (2 daughter cells) — Amoeba, bacteria, Leishmania - Multiple fission
(many at once) — Plasmodium - Fragmentation (breaks into pieces) — Spirogyra - Regeneration (from body parts) — Hydra,
Planaria - Budding (outgrowth detaches) — Hydra, yeast - Vegetative propagation (roots/stems/leaves) — potato, Bryophyllum,
money plant; artificial: cutting, layering, grafting, tissue culture - Spore formation (thick-walled spores in sporangia) — Rhizopus

Sexual reproduction (two parents): Combines pre-existing variations from two individuals via meiosis (halves chromosome
number) + fertilisation (restores full number). Produces much greater genetic variation.

Flowering plants: Stamen (male: filament + anther) + Pistil (female: stigma + style + ovary). Self-pollination (same flower) vs
Cross-pollination (different flower). Pollination — pollen tube — fertilisation —» zygote - embryo. Ovule—»Seed; Ovary—Fruit.
Germination = embryo—-seedling.

Human reproduction: - Puberty = sexual maturation period; testosterone drives male changes - Male system: testes
(sperm+testosterone) - vas deferens — urethra; seminal vesicles/prostate add nutritive fluid - Female system: ovaries (eggs) —
oviduct (fertilisation site) —» uterus — cervix — vagina - Placenta: exchanges nutrients/oxygen/waste between mother and embryo
- Pregnancy = 9 months - Menstruation: shedding of unused uterine lining (~2-8 days) when egg not fertilised - Contraception:
barrier (condom—also STI protection), hormonal (pills), [IUD (Copper-T/loop), surgical (blocking vas deferens/fallopian tube) —
only condoms protect against STls - Prenatal sex determination is illegal (protects sex ratio)

® ULTRA-FAST REVISION BOX (1-2 minute read)

«/ Reproduction = essential for species, not individual survival

« DNA copying — cellular apparatus duplication — cell division; imperfect copying = variation = basis of evolution

« Variation helps species survive niche changes (even if not every individual benefits)

« Binary fission (2 cells: Amoeba, Leishmania) vs Multiple fission (many cells: Plasmodium)
o « Fragmentation (Spirogyra), Regeneration (Hydra, Planaria), Budding (Hydra, yeast)

« Vegetative propagation: potato, Bryophyllum, money plant (natural); cutting/layering/grafting/tissue culture (artificial)

« Spore formation: Rhizopus — thick-walled spores in sporangia

« Sexual reproduction: 2 parents, meiosis halves chromosomes, fertilisation restores number, MORE variation than



asexual
« Flower: Stamen (male) + Pistil (female); Self vs Cross pollination; Ovule—»Seed, Ovary-Fruit

« Puberty: sexual maturation; testosterone in males

«” Male system: testes - vas deferens - urethra (+ seminal vesicles/prostate)

« Female system: ovaries - oviduct (fertilisation site) » uterus - cervix - vagina

« Placenta: nutrient/oxygen/waste exchange, mothereembryo

n

9 months; Menstruation = 2-8 days, monthly

« Pregnancy

« Condoms = pregnancy + STI protection; pills/Copper-T/surgery = pregnancy prevention ONLY

« Prenatal sex determination = illegal (protects sex ratio)
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