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The purpose of reproduction in plants is to produce offspring.

Sexual reproduction
A plant produced by sexual reproduction has a different genetic makeup from its parent plants.

Sexual reproduction begins with the production of flowers by the adult plant. Pollen (male gametes) forms 
by meiosis in the anther of the flower. Ovules (female gametes) form in the ovary. 

Pollination
Transfer of pollen from anther to stigma is called pollination.  
Pollination is successful only if pollen is transferred between plants  
of the same species.

Transfer of pollen from an anther in a flower on one plant to the stigma  
of a flower on another plant of the same species is called cross-pollination.  
Self-pollination occurs when the transfer is within the same plant.  
Some flowers, e.g. the sweet pea, are shaped to always result in self-pollination. 

cross-pollination

self-pollination

• Insect pollination occurs when an insect transfers the pollen. Plants that  
have insect pollination have brightly coloured flowers containing scent and  
nectar to attract insects. They produce small amounts of pollen with a rough  
surface to stick to the body of an insect visiting the flower to feed on the nectar.

• Wind pollination occurs when pollen is  
blown from anther to stigma. Wind- 
pollinated plants produce large amounts  
of light, smooth, round-shaped pollen,  
suitable for wind transport.

Wind-pollinated flowers are often green or white, because there is no 
need to attract pollinators. The flowers have large anthers that hang 
outside the flower so pollen is released easily into the wind. The stigma 
is feathery and hangs outside the flower so pollen in the wind is blown 
easily on to the stigma.

petal
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anther

filament
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pistil
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Fertilisation
If pollen from a species of plant lands on a stigma of the same species of plant, chemicals on the stigma 
cause the pollen to grow. The pollen grows a thin tube down the style and into the ovary, where the 
genetic material in the pollen joins with the genetic material of an ovule. This joining is fertilisation – a 
plant embryo forms as a result of fertilisation.

pollen grain

style
sperm

egg egg

pollen grain
grows a tube

sperm and egg
join – a tiny
plant forms

Seeds
After fertilisation, the ovules in the ovary develop into seeds. Each seed is covered by a protective testa. The 
seed contains the embryo plant – radicle and plumule – and food stored in the cotyledons. The micropyle 
is a small hole in the testa that allows water to enter the seed to begin germination.

testa

micropyle
micropyle

cotyledon

plumule

radicle

Fruits and dispersal
After fertilisation, the ovary of the flower develops into a fruit. Some fruits are dry and hard, e.g. kowhai, 
and some are soft and fleshy, e.g. tomato. The fruit protects the seeds while they are being transported 
away from the parent plant – this is dispersal of the seeds. Dispersal of the seeds reduces competition 
between the parent and offspring, and among offspring, for resources such as light and nutrients.

Different plants have different methods of seed dispersal.

Method Description Example(s)

Explosive A hard dry fruit forms in the shape of a pod. In warm conditions the pod quickly 
splits open and twists – this spreads the light, round seeds.

Lupin, gorse, 
broom

Float A light waterproof fruit forms that can be carried away from the parent by water. Kowhai, 
coconut

Hooks A fruit develops with a hook on it that catches in animal fur or feathers. An 
animal then transports the seed away from the parent. Bidibids

Succulent A fleshy juicy fruit forms. Eaten by an animal, the seeds are transported away 
from the parent in the gut of the animal.

Blackberry, 
cherry

Wind A light dry fruit forms. It is often a special shape to allow it to travel on the wind. Dandelion

Asexual reproduction
Asexual reproduction is also called vegetative reproduction. It involves production of new plants without the 
making of seeds. A plant produced by asexual reproduction has the same genetic makeup as the parent plant.

Asexual reproduction is quick and does not require a plant to use energy to make flowers, pollen and fruits. 
A large number of offspring that grow close to the parent plant are produced. Many plants that reproduce 
asexually also reproduce sexually at a different time of the year.
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There is a range of different methods of asexual reproduction:

Type of asexual 
reproduction

Description Example(s)

Runner and stolon Shoots that grow above the ground surface Strawberry, blackberry

Tuber Swollen underground root with small buds under the skin Kumara, potato, yam

Bulb Swollen underground leaf scales Daffodil, onion, tulip

Corm Swollen underground stem Gladioli

Rhizomes Thick underground stems that grow sideways Bracken fern, iris, mint

• In some species of plants, new plants can grow from part of a plant – new dandelion plants are able to 
grow from parts of a broken main root. 

• Horticulturalists use a range of artificial asexual reproduction techniques to produce new plants, e.g. 
cuttings and tissue culture. 

N
C
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practice

Questions 
Plant reproduction

The Assessment specifications have given the following information to help clarify what could be included 
in the examination.

This Achievement Standard requires knowledge of flowering plants (angiosperms), with a focus on 
dicotyledonous seeds, flowers, leaves, stems and roots.

Asexual reproduction includes cuttings, tubers, rhizomes, runners, bulbs. 

Sexual reproduction includes:

• Wind-pollinated and/or animal-pollinated flower structure.

• How pollination occurs.

• Events from pollination to fertilisation.

• Structure of dicotyledon seeds, relating each structure to its function.

• Methods of seed dispersal.

Question One: Seeds and seed dispersal
The following pictures show some seeds and different ways that they can be dispersed.

Wood pigeon eating fruit 

 
Dandelion seeds

Köwhai pod and seed

Year 2016
Ans. p. 144
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Discuss how seed dispersal occurs and why it is important in the life cycle of a flowering plant. 

Your answer should:

•	 describe ways that seeds can be dispersed

•	 explain how the structure of a seed and environmental factors work together to allow for successful 
seed dispersal.
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Question Two: Flowering plant reproduction
Some flowering plants can reproduce in two ways: sexually and asexually. A diagram of a strawberry plant’s 
two reproductive cycles is shown below as an example.

Discuss the advantages and disadvantages to the plant of sexual and of asexual reproduction.

Your answer should:

•	 describe sexual and asexual reproduction in plants

•	 explain the advantages and disadvantages to the plant of reproducing sexually

•	 explain the advantages and disadvantages to the plant of reproducing asexually

•	 compare and contrast the advantages and disadvantages to the plant of sexual and asexual 
reproduction.

Year 2016
Ans. p. 144
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Question Three: Pollination, fertilisation, seeds and fruit
The pūriri is one of the few 
New Zealand native trees with 
colourful flowers. Birds, like the tūi, 
pollinate the flowers of the pūriri. 
After pollination, followed by 
fertilisation, fleshy fruits develop 
with seeds inside.

  

 Pūriri flowers Pūriri fruit

style
stigma

sepal

anther

filament

petal ovary
ovule (egg)

peduncle (stem)

Carpel
(female 
parts)

Stamen
(male parts)

Generalised flower diagram

Discuss why the processes of pollination and fertilisation are important in the life cycle of a flowering plant, 
and how different parts of the flower develop into the seed and the fruit in plants such as the pūriri.

Year 2015
Ans. p. 145
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In your answer you should:

• explain how the processes of pollination and fertilisation occur in a flower

• explain why the processes of pollination and fertilisation are important to the plant

• explain how the parts of the flower develop into a seed. Include names of parts of the flowers that are 
involved in this process

• explain how a fruit forms once fertilisation has occurred in a flower. Explain why seed and fruit 
formation are important to the plant.

You may use labelled diagrams to help you explain your answers.
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Question Four: Seed dispersal
1. Plants use different methods of seed dispersal. Name the method of dispersal that is used by the fruits 

and seeds shown in the following pictures.

Milkweed Sandbur Coconut Miro

a. b. c. d. 

2. Using the four examples, a.–d. above, compare the different methods used to disperse seeds, and explain 
how the method of dispersal is linked to the structure of the fruit or seed.

3. Discuss the advantages and possible disadvantages of the different methods of seed dispersal used by 
each of the four plants – milkweed, sandbur, coconut and miro.

Year 2014
Ans. p. 145
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Question Five: Pollination

Microscopic view of 
pollen transferred 

by wind

Pollen being blown 
from flowers

Microscopic view of 
pollen transferred 

by insect

Flower being 
pollinated by a bee

Compare and contrast the process of pollination in wind-pollinated and in insect-pollinated plants. In your 
answer you should:

• describe pollination

• explain the differences between the pollen from wind-pollinated plants and the pollen from insect- 
pollinated plants

• explain how the pollen structures of wind-pollinated plants and of insect-pollinated plants are suited to 
their method of dispersal

• discuss the differences between wind-pollinated and insect-pollinated flowers by comparing how they 
are suited to their methods of pollination.

Year 2013
Ans. p. 146
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Question Six: Fertilisation
Fertilisation occurs after pollination.

1. Describe what fertilisation is.

2. Explain how fertilisation occurs in plants. You may include a labelled diagram.

3. Discuss how the structure of the flower changes after fertilisation, and why this is important in at least 
TWO different types of seed dispersal. In your answer you should:

 • explain what happens to the flower after fertilisation, and why this is important for seed dispersal

 • explain the importance of seed dispersal to the plant.

Year 2013
Ans. p. 146
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Answers and explanations

The ‘Achievement’ (A), ‘Merit’ (M) and ‘Excellence’ (E) 
ratings given with answers supplied are based on professional 
judgements made by the author.

Words/phrases like ‘this means’, ‘therefore’, ‘however’ show 
the linking of ideas and they are what makes a piece of text an 
explanation (M) or discussion (E) rather than a description (A). 
It takes several ideas linked together to make a discussion.

(A, M, E) – an answer containing mostly descriptions would 
be graded A, an answer with descriptions linked together into 
explanations would be graded M and a comprehensive answer 
containing descriptions and explanations linked together would 
be graded E.

Achievement Standard 90927 (Biology 1.3): 
Demonstrate understanding of biological 
ideas relating to micro-organisms

Micro-organisms

Question One: Fungi as plant pathogens
Check that your answer contains the following important points.

•	 Pathogen – a disease-causing organism

•	 Feed – extracellular digestion: enzymes released onto plant 
(food source), food digested, molecules of digested food 
absorbed into fungal cells

•	 Growth – hyphae cells divide by mitosis, grow through food 
source

•	 Reproduce – sporangia grow, produce spores, sporangia burst 
releasing spores into air

•	 Environmental factors that allow quick growth – moisture, 
food, warmth, oxygen

•	 How damage minimised – store in cool temperatures, remove 
infected fruit/plant/leaf, spray with fungicide

•	 Control methods and expected change to growth and 
reproduction – cold temperatures slow the rate of growth and 
reproduction, removing infected fruit stops the spores from 
the infected fruit being released into the air and germinating, 
spraying with a fungicide kills the fungi or the spores so stops 
growth and reproduction, cooking during canning kills fungi 
and then the can prevents further infection, drying removes 
moisture so fungi cannot grow and reproduce.

Possible answer

Fungi that cause disease are called pathogens. Fungi require 
moisture, food and warmth to grow. Plants and fruit contain 
food and moisture so when conditions are warm, fungi can 
grow quickly on or in them and cause disease. The body of the 
fungus, called the mycelium, is made up of many thin threads, 
called hyphae, which divide by mitosis and grow into the plant 
or fruit, to get to a new food source for the fungus. Fungi feed by 
releasing enzymes onto the plant or fruit, and the enzymes digest 
the food so that the molecules are small enough to be absorbed 
into the fungal cells.

p. 5

Fungi reproduce by growing sporangia that produce reproductive 
spores. Once the sporangia are ripe they burst, releasing spores 
into the air. Spores that land on a food source, e.g. the next grape 
in the bunch, can germinate and grow into new individual fungi.

Crop damage and food spoilage can be minimised by keeping 
plants and fruit in cool temperatures such as in a fridge or freezer, 
which slows the rate of growth and reproduction of the fungus, 
because cell division occurs more slowly and enzyme activity is 
reduced in cooler temperatures. It is also important to remove 
infected plants and fruit to stop spores from the infected plant 
or fruit being released into the air and landing on other plants 
and fruit. Some diseases, e.g. stem rust, can be controlled by 
spraying with a fungicide, which kills the fungi or the spores and 
so prevents growth and reproduction. Some foods, e.g. pears, 
are heated to kill any fungi and then stored in sealed cans, which 
prevents any more fungi from growing on that food.
(A – Describes three out of: pathogen, feeding, growth, reproduction, environmental factors 
(two from moisture, food, warmth), control method (two from fridge, freezer, isolation, spraying, 
salting, acidification, drying, freeze-drying, canning); M – Explains two out of: how fungi feed, 
how fungi grow and reproduce, how environmental factors allow quick growth, how crop damage 
minimised, how food spoilage minimised; E – Discusses how fungi live as pathogens and how they 
can be controlled to minimise damage to crops and food spoilage.)

Question Two: Microbes and illness

1. Virus

genetic material, DNA

protein coat

Bacterium

ribosomes

cytoplasm

cell wall plasma membrane

flagellumcapsule

chromosome

2.  Check that your answer contains the following important 
points.

 •  How quickly viruses cause symptoms: Symptoms caused 
by damaged cells, one virus infects cell and many viruses 
produced, many cells then infected so symptoms felt 
quickly.

 •  How quickly bacteria cause symptoms: Symptoms caused 
by effects such as toxins and extracellular digestion, 
one bacterium divides into two by binary fission, as 
quickly as every 20 minutes, numbers of individuals goes 
1-2-4-8-16-32-64 (or graph, see in possible answer), 

p. 7
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takes time for numbers of bacteria to increase and 
produce effects; e.g. toxins produced, so symptoms take 
longer to develop.

 •  Energy requirements: When viruses reproduce they use 
the components and energy in the cell they infect, but 
each time bacteria reproduce they have to feed and build 
up materials and energy before they can reproduce 
again. Bacterial reproduction slows down or stops when 
resources become limited.

 •  Compare and contrast viral and bacterial reproduction 
(see ‘possible answer’ for diagrams showing reproduction 
in bacteria and viruses). Viruses need a living host cell, 
bacteria reproduce on a food source or surface, one 
virus produces many offspring, one bacterium divides 
by binary fission to give two, viruses can infect a cell and 
reproduce immediately but bacteria require time before 
they can reproduce again, in good conditions some 
bacteria can reproduce every 20 minutes.

 Possible answer

  The symptoms developed much more quickly in Manaaki 
because when viruses reproduce they infect a living cell and 
use the materials and structures already inside that cell to 
produce many more viruses – one virus can produce many 
viruses all at the same time. These viruses then infect more 
cells immediately so the symptoms occur quickly.

Virus attaches 
to a host cellViruses

Viruses released 
by rupture of 
the host cell

Proteins and viral DNA 
are formed into new viruses

Viral DNA is replicated

Information in 
viral DNA used to 
make proteins

Virus protein coat removed 
from around the DNA

Virus enters 
the host cell

  Angela’s symptoms became worse during the day because 
it takes time for the numbers of bacteria to increase to 
a level where their effects are felt – for example, a small 
number of bacteria producing toxins does not have much 
effect on the person but as the numbers of bacteria increase 
more toxin is produced, so the person feels the symptoms 
of the infection slowly develop. Bacteria divide into two by 
binary fission and in suitable conditions can divide every 
20 minutes, but numbers build up slowly compared to virus 
numbers. Bacteria have to feed and build up materials and 
energy before they can reproduce again, which viruses do 
not have to do.

Numbers 
of bacteria

Time

  (A – Describes three out of: viral cell (genetic material/RNA/DNA/chromosome, protein 
coat) bacterial cell (three from: cell wall, membrane, cytoplasm, genetic material/DNA/

chromosome, capsule, ribosomes, plasmid, flagellum), how symptoms caused (e.g. damaged 
cells, extracellular digestion, toxins), bacteria reproduce by binary fission, viruses use host/
living cells; M – Explains one out of: development of symptoms, energy requirements, viral 
reproduction (attachment, insertion, replication, release), bacterial reproduction (replication 
of genetic material, cytoplasm divided as new membrane and wall produced); E – Discusses 
how similarities and differences between viral and bacterial reproduction cause differences in 
development of symptoms.)

Question Three: The science of making bread
Check that your answer contains the following important points.

•  Conditions for growth: Warmth (moderate temperature), 
moisture/water, food source.

•  Anaerobic respiration: Respiration without oxygen to release 
energy from food, also called fermentation.

 glucose → ethanol + carbon dioxide (+ energy released)

•  Nutrients gained: By extracellular digestion, enzymes 
released into the food source (sugar in this experiment), 
enzymes digest food/sugar molecules, smaller digested food 
molecules/nutrients/glucose absorbed.

•  Optimal temperature: 40 °C has highest level of foam 
because most carbon dioxide being released, most carbon 
dioxide because enzymes work best at this temperature; 
reproduction by budding is also occurring so more yeast 
cells are digesting and fermenting the sugar.

•  Application to making bread: Warming the sugar and yeast 
mixture to 40 °C increases the rate of anaerobic respiration 
of fungi (increased rate of carbon dioxide release) so the 
bread is formed more quickly than it would be at room 
temperature.

•  Application to storage of fungi: When being stored, fungi 
should be kept at a temperature well below 20 °C to slow 
respiration and to slow the reproduction rate of yeast, so 
increasing the storage time.

•  Why sealed once opened: Sealing the container stops 
moisture entering the container; with little or no water, 
chemical reactions such as those in anaerobic respiration 
do not occur quickly – water allows substrate molecules 
and enzymes to move and collide so the rate of respiration 
increases in moist environments.

•  Why refrigerated once opened: The usual temperature in 
a fridge is 4 °C; low temperature slows chemical reactions 
such as those in anaerobic respiration therefore yeast can 
survive longer in storage. Cool temperatures also slow the 
reproduction rate.

Possible answer

When supplied with sugar and water, but no oxygen, yeast 
reproduces and carries out anaerobic respiration to produce 
carbon dioxide and ethanol.

glucose → ethanol + carbon dioxide (+ energy released)

Yeast obtains nutrients by extracellular digestion. Enzymes 
released from the yeast cells into the food source digest the 
sugar releasing glucose molecules. The smaller glucose molecules 
are absorbed into the yeast cells.

The students could determine that 40 °C was the optimum 
temperature for anaerobic respiration because at this 
temperature the foam was the highest, showing most carbon 
dioxide was being produced.

When bread is being made the sugar, water and yeast mixture 
is warmed so that the rate of anaerobic respiration increases 
and the carbon dioxide being produced causes the bread to rise 
quickly. Providing warmth reduces the time it takes for bread 
to be made. When yeast is being stored it should be stored at 
temperatures under 20 °C so the yeast cells respire very slowly.

The container the dried active yeast is stored in is sealed to keep 
out moisture. With little or no water, chemical reactions such 
as those in anaerobic respiration occur very slowly. If water 

p. 8
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