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THEORY NOTES

1. Why reproduction matters

Reproduction is the biological process by which living organisms produce new individuals of their own kind. An individual
organism has a life span, but reproduction allows the species to continue across generations. Reproduction is not necessary
for the survival of every individual, but it is essential for the continuity of a species.

Reproduction passes genetic information from parents to offspring. DNA carries instructions that influence an organism’s
structure and functioning. Offspring resemble their parents because they inherit genetic material, but they are not always
identical. Variation among offspring can help populations respond to changing environments over many generations.

The two broad modes are asexual reproduction, usually involving one parent and no fusion of gametes, and sexual
reproduction, involving the formation and fusion of male and female gametes. Different organisms use different methods
depending on their body structure, habitat and life cycle.

2. Asexual reproduction

In asexual reproduction, a new individual develops from one parent without fusion of gametes. The offspring are usually
genetically very similar to the parent, apart from changes caused by mutation. Asexual reproduction can be fast and does not
require finding a mate, but it generally produces less genetic variation than sexual reproduction.

Binary fission: one parent cell divides into two daughter cells. It occurs in organisms such as Amoeba and many bacteria.
The genetic material is copied and distributed to the new cells before or during division.

Budding: a small outgrowth or bud forms on the parent due to cell division. It grows and may detach to live independently.
Yeast and Hydra are common examples. The bud develops from the parent’s body rather than from the fusion of gametes.

Fragmentation: the parent body breaks into fragments, and each fragment may grow into a complete organism under
suitable conditions. Some simple algae, such as Spirogyra, can reproduce this way. Fragmentation is not the same as an
organism simply being cut into pieces; each viable fragment must be capable of regeneration.

Spore formation: certain organisms produce specialised reproductive cells called spores. Spores can disperse and develop
into new individuals under suitable conditions. Rhizopus, a bread mould, produces spores in sporangia. Their resistant
coverings can help them survive unfavourable periods.

Vegetative propagation: new plants arise from roots, stems or leaves rather than from seeds. Examples include potato
tubers, ginger rhizomes, onion bulbs, runners in strawberry and leaves of Bryophyllum. Gardeners use cuttings, layering and
grafting to multiply desirable plants. Vegetative propagation can preserve useful characteristics and produce plants relatively
quickly.

3. Sexual reproduction and variation

Sexual reproduction involves the formation of specialised reproductive cells called gametes. In many animals, the male
gamete is sperm and the female gamete is an egg or ovum. Fertilisation is the fusion of the nuclei of male and female
gametes, forming a zygote. The zygote divides repeatedly and develops into an embryo.

Gametes usually contain half the chromosome number of body cells. Fertilisation restores the usual chromosome number in
the zygote. Genetic material from two parents is combined, producing offspring with new combinations of inherited
characteristics. This is one major source of variation.

Sexual reproduction usually requires more time and energy than asexual reproduction, but genetic variation may improve the
chances that some individuals in a population survive environmental changes or disease. Asexual reproduction can be
advantageous when conditions are stable and rapid multiplication is useful.

4. Reproduction in flowering plants

A flower contains reproductive structures. The stamen is the male part; its anther produces pollen grains. The pistil/carpel is
the female part and includes stigma, style and ovary. Ovules are found inside the ovary and contain the female reproductive
cell.

Pollination is the transfer of pollen from anther to stigma. It may occur within the same flower or plant (self-pollination) or
between different plants of the same species (cross-pollination). Wind, water and animals such as insects and birds can
transfer pollen. Flower colour, scent, nectar and shape may help attract pollinators.

After pollination, a pollen tube may grow through the style toward an ovule. In flowering plants, fertilisation occurs when the
male gamete reaches the female gamete. The fertilised ovule develops into a seed, while the ovary often develops into a fruit.
Seeds contain an embryo and stored food or structures that support early growth.

Seed dispersal moves seeds away from the parent plant. Wind, water, animals and explosive splitting of fruits are common
dispersal methods. Dispersal reduces competition with the parent plant and may allow the species to colonise new areas.
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Germination requires suitable conditions, commonly water, oxygen and an appropriate temperature.

5. Reproduction in humans

The human reproductive system produces gametes and supports fertilisation and development. The male reproductive system
includes testes, which produce sperm and testosterone; sperm travel through reproductive ducts and mix with fluids that form
semen. The female reproductive system includes ovaries, which produce ova and hormones, the oviducts (fallopian tubes),
uterus, cervix and vagina.

During the menstrual cycle, changes in hormone levels prepare an ovary to release an egg and the uterus to support a
possible pregnancy. Ovulation is the release of an egg from an ovary. If sperm reaches the egg in an oviduct, fertilisation may
occur. The resulting zygote divides and may implant in the lining of the uterus.

During pregnancy, the embryo develops into a foetus. The placenta enables exchange of oxygen, nutrients and waste
products between maternal and foetal blood without normally mixing the two blood supplies directly. The umbilical cord
connects the foetus to the placenta. Pregnancy ends in childbirth; after birth, feeding and care support the newborn’s growth.

Puberty is a stage when hormonal changes lead to sexual maturity and secondary sexual characteristics. The timing varies
between individuals. Accurate, age-appropriate information, personal hygiene, respect, consent and access to trusted health
professionals are important aspects of reproductive health.

6. Reproductive health and responsible choices

Reproductive health includes physical, emotional and social well-being related to the reproductive system. It involves
understanding body changes, maintaining hygiene, recognising that development varies, and being able to seek reliable
information from trusted adults and qualified health professionals.

Sexually transmitted infections (STIs) can spread through sexual contact; some can also be transmitted through blood or from
parent to child. Prevention includes accurate education, barrier protection where appropriate, testing and medical care.
Vaccines are available for some infections, such as HPV and hepatitis B.

Responsible decisions require respect, consent and freedom from pressure or coercion. No one should be forced into physical
contact. If a young person feels unsafe or has concerns about bodily changes, they should speak with a trusted adult or
healthcare professional.

7. Solved examples and comparisons

Example 1: A potato grows from an eye on a tuber. This is vegetative propagation, an asexual method, because the new
plant develops from a vegetative part rather than a seed.

Example 2: Pollen is transferred from an anther to a stigma. This process is pollination; it is not fertilisation. Fertilisation
occurs later when male and female gametes fuse.

Example 3: In binary fission, one parent cell divides to form two daughter cells. In budding, a new individual develops as an
outgrowth of the parent.

QUICK REVISION SUMMARY

Key ideas to retain

Asexual reproduction usually involves one parent and no gamete fusion. Sexual reproduction involves gametes and
fertilisation. Flowering plants use pollination and fertilisation; the ovule develops into a seed and the ovary often
becomes a fruit.

Study Notes « Examples ¢ Practice Page 3



RANK ENGINE ACADEMY CHAPTER 11 ¢ Reproduction: How Life Contin

PRACTICE QUESTIONS

Attempt all questions before checking the answer key. Show working for numerical questions and write full sentences for explanation
questions.

. Define reproduction and explain why it is important for species continuity.

. Compare asexual and sexual reproduction in terms of parents, gametes and variation.
. Explain binary fission and budding, giving one example of each.

. What is vegetative propagation? Name three plant structures that can be involved.

. Describe spore formation in Rhizopus.

. Define gamete, fertilisation and zygote.

. Distinguish between pollination and fertilisation in flowering plants.

. Name the male and female reproductive parts of a flower and state their roles.
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. Explain how a seed and fruit usually develop after fertilisation in a flowering plant.
10. State three conditions commonly needed for seed germination.

11. Name the main organs of the human female reproductive system.

12. What is the role of the placenta during pregnancy?

13. Explain one advantage and one limitation of asexual reproduction.

14. Why can sexual reproduction increase variation among offspring?

15. State two responsible ways to seek help or information about reproductive health.

Before you submit

Check calculations, include units where appropriate, define important terms clearly and support explanations with
examples.
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ANSWER KEY

Use the answers to check your understanding. For explanation questions, equivalent scientifically correct wording is acceptable.
1. Reproduction produces new individuals of the same species and allows the species to continue across generations.

2. Asexual: usually one parent, no gamete fusion, offspring similar to parent. Sexual: gametes fuse, usually two parents contribute
genetic material, greater genetic variation.

. Binary fission: one cell divides into two, e.g. Amoeba. Budding: a bud grows on parent, e.g. yeast or Hydra.

. New plants grow from vegetative parts; examples: potato tuber, ginger rhizome, onion bulb, Bryophyllum leaf, runner or cutting.
. Rhizopus forms spores inside sporangia; spores disperse and grow into new mould under suitable conditions.

. Gamete: reproductive cell; fertilisation: fusion of gametes; zygote: cell formed after fertilisation.

. Pollination transfers pollen from anther to stigma; fertilisation is fusion of male and female gametes.

. Stamen/anther produces pollen; pistil/carpel includes stigma, style and ovary, with ovules inside the ovary.
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. The fertilised ovule develops into a seed; the ovary often develops into a fruit.

10. Water, oxygen and a suitable temperature.

11. Ovaries, oviducts/fallopian tubes, uterus, cervix and vagina.

12. It allows exchange of oxygen, nutrients and wastes between maternal and foetal blood.

13. Advantage: rapid reproduction without a mate. Limitation: generally less genetic variation.
14. Genetic material from two gametes combines, creating new combinations of inherited traits.

15. Ask a trusted adult, teacher or qualified healthcare professional; use reliable age-appropriate health information.

RANK ENGINE ACADEMY
Revise the theory, practise without looking at the answers, and revisit any question you could not explain in your own

words.
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