
Plant reproduction
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. 

• 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.
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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.

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.
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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.

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.

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. 

Assessment specifications 
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.
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Questions: Plant reproduction

Question One: Pollination and fertilisation
The flower is the reproductive 
organ of a flowering plant. The 
diagram shows some of the 
structures of an apple flower. 
Two important processes that 
occur in the reproduction of 
flowering plants are pollination 
and fertilisation.

Cross-section of an apple flower

Anther

Discuss how and why pollination and fertilisation occur in flowering plants. In your answer:

• describe the processes of pollination and fertilisation as they occur in a flowering plant

• explain the importance of pollination and fertilisation to the life cycle of a flowering plant

• discuss how the structures of a flower and their functions are involved in processes of pollination and 
fertilisation to ensure maximum success.

Year 2018
Ans. p. 116
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Question Two: Pollination
Pollination is an important part of a plant’s life cycle. Pollination can occur in a number of different ways. 
Use the pictures and diagrams to help you answer the question.

 

Tüï in a kōwhai tree Diagram of kōwhai flower Maize flowers releasing pollen

Compare and contrast pollination carried out by the wind and 
pollination carried out by an animal such as an insect or bird, and 
discuss why pollination is important in the life cycle of a flowering 
plant. In your answer:

• describe the process of pollination

• explain the similarities and differences between wind pollination 
and pollination carried out by an animal such as a bird or an insect

• discuss the importance of pollination to the life cycle of all 
flowering plants.

Bract Anther

Filament

Ovary

Stigma

Diagram of a wind-pollinated 
flower

Year 2017
Ans. p. 116
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Question Three: Sexual and asexual reproduction
Some flowering plants are able to reproduce both sexually with flowers, and asexually through tubers, 
rhizomes, runners or bulbs. Below are pictures of some ways flowering plants reproduce.

Runner

Daughter plant
Roots

Strawberry plant showing runners and flowers Bulbs of onion and garlic

Scale leaf
Bud

Adventitious root

Node
Internode

Potato plant showing tubers and flowers Ginger plant rhizome

Compare and contrast the advantages and disadvantages to a plant of being able to reproduce both 
sexually and asexually.

Your answer should:

• describe the purpose of reproduction in plants

• explain how at least TWO of the following: tubers, bulbs, rhizomes, and runners, allow a plant to 
reproduce asexually.

• discuss the overall advantages and disadvantages to a plant of reproducing sexually, asexually, or both.

Year 2017
Ans. p. 117
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Question Four: 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

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.

Year 2016
Ans. p. 117
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Question Five: 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 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. 118
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Question Six: 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.

  

style
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filament
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peduncle (stem)

Carpel
(female 
parts)
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Generalised flower diagram

 Pūriri flowers Pūriri fruit

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.

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 processs

• 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.

Year 2015
Ans. p. 118
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Photosynthesis
Photosynthesis – process by which plants make glucose from carbon dioxide and water; green plants need 
chlorophyll (green pigment) and energy from light. As soon as glucose is produced, it is stored as starch.

carbon dioxide + water  chlorophyll
light

  glucose + oxygen

Structures
Leaves are the main plant structure involved in photosynthesis. Leaves have adaptations to help them 
carry out photosynthesis efficiently: thin – gases don’t have far to travel; flat – a large surface area to trap 
light; arranged on the plant so that the most possible light can be trapped; green because of the pigment 
chlorophyll – there is no chlorophyll in the white parts of variegated leaves; covered in a waxy cuticle layer to 
help stop the leaf from drying out.

The internal structure of leaves also has adaptations for carrying out photosynthesis.
waxy cuticle reduces
evaporation of water

mesophyll

cells of palisade
layer densely
packed with
chloroplasts,
maximising
light absorption

network of air
spaces in spongy
layer allows rapid
diffusiion of CO2

upper epidermis contains no chloroplasts, maximising 
transmission of light to palisade cells below 

xylem cells transport water and 
minerals to leaf, and provide support

phloem cells transport sugar away 
from leaf

vascular
bundle
or vein

lower epidermis

guard cell
stoma

regulate the balance between
loss of water and uptake of CO2

Testing leaves for the presence of starch
The presence of starch in a leaf is used to indicate photosynthesis has been occurring. A leaf, in the right 
conditions, will make and store starch from photosynthesis. Iodine can be used to test for starch. Iodine 
turns from brown to blue-black when starch is present. Before a plant or leaf is used in an investigation into 
a factor affecting photosynthesis, it is destarched by putting it in the dark for two to three days – during this 
time the plant uses up any starch already stored in the leaf.

To test for starch
Step 1 Boil the leaf in water to remove the waxy cuticle.

Step 2 Boil the leaf in meths (methylated spirits) to remove the chlorophyll – the green colour would  
  otherwise hide any colour change occurring when the iodine is added.

Step 3 Wash the leaf in boiling water to remove the meths.

Step 4 Add 3 to 4 drops of iodine solution to test for starch.

Step 5 Interpret results. A blue-black colour indicates starch is present.

Factors affecting photosynthesis
• Increasing the amount of carbon dioxide 

increases the rate of photosynthesis up 
to a point, after which another factor 
limits the rate of photosynthesis, e.g. 
amount of chlorophyll.

• Increasing the light intensity increases the 
rate of photosynthesis, up to a point.

• Increasing the temperature increases the rate of photosynthesis up to an optimum point, after which 
increasing the temperature decreases the rate of photosynthesis due to denaturing of enzymes.

• If there is little magnesium in the soil, the plant’s ability to make chlorophyll is reduced.
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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:  Using microbes to clean up an  
oil spill

•	 	Bacteria feeding – extracellular digestion – release enzymes 
into food, enzymes digest food, digested food molecules 
absorbed into bacteria

•	 	Effect on growth, reproduction, respiration – increase when 
conditions are optimum, less when not at optimum

•	 	Effect on success at cleaning up oil spill – e.g. temperature – 
optimum temperature where enzymes work at optimum rate, 
highest rate of growth reproduction and respiration, below or 
above optimum temperature results in lower rates

For example: competition – between individual bacteria, increases 
as number of individuals increases; slows rates of growth, 
reproduction and respiration as individuals compete for limited 
resources. 
For example: oxygen availability – oxygen required for aerobic 
respiration; low oxygen limits the respiration rate, little energy 
produced so lower rates of growth, reproduction and respiration. 
For example: water availability – water required for movement 
of material / diffusion/chemical reactions / enzyme activity – low 
water limits these, therefore lower rates of growth, reproduction 
and respiration. Increase in water availability increases speed of 
processes until another factor limits them.

Possible answer

One of the life processes that enable bacteria to clean up oil spills 
is feeding. Bacteria feed by the process of extracellular digestion. 
Bacterial cells release enzymes into food. The enzymes digest the 
food and then the digested food molecules are absorbed into the 
bacteria where they are used for growth or reproduction, or in 
processes such as respiration.

When environmental factors such as temperature are at an 
optimum, bacteria will grow and reproduce at the fastest rate 
because the enzymes they contain will be carrying out chemical 

p. 5

reactions at the fastest rate. However, if the temperature goes 
above or below the optimum it will cause the rate of growth and 
reproduction to slow down – the enzymes are no longer working 
at optimum. When the temperature is at optimum, bacteria will 
be more successful at cleaning up an oil spill. When temperatures 
are higher or lower than optimum, bacteria will be less successful 
at cleaning up an oil spill because they are not feeding, growing, 
reproducing or respiring at the fastest rate.

Environmental factors such as oxygen availability have an impact 
upon the rate of respiration of aerobic bacteria but not on that of 
anaerobic bacteria. As the level of oxygen increases, the rate of 
aerobic respiration increases – which means bacteria have more 
energy available for growth and reproduction so the rates of these 
processes increase. An increase in oxygen increases respiration 
up to a point when further increase in oxygen does not increase 
respiration rate – this is because another factor (e.g. temperature) 
is now limiting the rate of respiration. When bacteria are respiring 
at the highest rate, they will be most successful at cleaning up an 
oil spill because the high respiration will supply more energy for 
making enzymes and absorbing the digested nutrients formed in 
extracellular digestion.
(A – describes three out of: release enzymes, absorb digested food, effect on growth, effect on 
reproduction, effect on respiration, optimum conditions, aerobic respiration;

M – explains two out of: extracellular digestion, effect of an environmental factor on growth/
reproduction, effect of an environmental factor on respiration, higher energy levels more growth/
reproduction/feeding, limiting factors;

E – discusses how environmental factors and life processes enable bacteria to clean up oil spills)

Question Two: Sore throat
•	 	Bacteria reproduction – binary fission – genetic material 

copied, cell split into two cells, quick

•	 	Viral reproduction – virus enters cell / injects genetic material 
into cell, takes over functioning of cell, genetic material 
copied, protein coats produced, virus assembled, viruses 
released from cell / cell bursts releasing viruses

•	 	Microbes passed on – coughs / sneezes / contact / mucus 
containing microbes / saliva containing microbes / kissing / 
contact with items covered in microbes

•	 	How reproduction of viruses cause infection – damage to / 
death of cells

•	 	How life processes of bacteria cause infection – reproduction 
– increase in numbers quickly, every 20 mins, large numbers 
increase release of toxins / feed on cells – release enzymes, 
digest cells

Possible answer

Viruses are not living but cause infection in living cells through 
reproduction. When a virus enters a cell, it takes over the 
functioning of the cell, causing the virus’s genetic material to 
be copied and protein coats produced. Many new viruses are 
assembled and released when the cell bursts and dies. The new 
viruses cause infection of many more cells. So, if the infection 
occurs in the throat, the person gets a sore throat.

In contrast, bacteria reproduce by binary fission outside the 
person’s cells. The genetic material inside a bacterium cell is 

p. 6

Answers and explanations

L1 Biology AME 2019 AM.indd   109 4/07/19   2:17 PM



copied and then the cell divides into two daughter cells. These 
cells feed and grow and then divide again. This can occur as fast 
as every 20 minutes. So, if the infection occurs in the throat, the 
person develops a sore throat as the numbers of bacteria increase.

As viruses reproduce, they cause damage to cells but do not feed 
on cells as bacteria do. Bacteria release enzymes. As the numbers 
of bacteria increase, these enzymes digest the cells in the throat 
which causes damage to the cells. Bacteria also release toxins 
from their life processes that damage the cells in the throat.

The microbes that cause infection can be transferred between 
people when one person coughs or sneezes near another person 
and releases microbes into the air. Some microbes can live outside 
the person for hours; so, if mucus or saliva containing microbes is 
left on a shared object (e.g. a drink bottle), then the microbes can 
be transferred to another person when they use the shared object.
(A – describes three out of: binary fission, speed of bacterial reproduction, viruses need cells to 
reproduce, aspects of viral reproduction, two methods of passing microbes between people;

M – explains two out of: how microbes are passed between people, how viral reproduction causes 
infection, how feeding causes infection, how reproduction causes infection;

E – discusses by comparing and contrasting how life processes of bacteria and viruses cause sore 
throats)

Question Three: Sooty mould
Check that your answer has the following important points.

• Structure – mycelium of many thread-like hyphae.

• Function – saprophyte.

•  Environmental factors – warm temperatures, moisture / 
humidity, oxygen if aerobic, food (honeydew); see last bullet 
point for explanations.

•  Feeding – extracellular digestion, enzymes released into 
food source/honeydew, enzymes digest food, nutrients from 
digested food absorbed into hyphae.

• Growth – hyphae grow longer by cell division/mitosis.

•  Reproduction – produce spores, spores dispersed, germinate 
and hyphae grow.

• Effect of humidity – high humidity, higher growth.

•  Effect of other environmental factors – for example: 
(1) temperature – increased temperature faster life process 
reactions up to optimum rate when further increase in 
temperature denatures enzymes; (2) oxygen – aerobic only, 
increased oxygen availability faster respiration up to optimum 
when another factor limits; (3) nutrients – increased nutrient 
availability faster growth up to optimum when another factor 
limits; (4) moisture/humidity – water for diffusion/enzyme 
reactions, increased moisture availability faster growth up to 
optimum when another factor limits; (5) competition – limits 
growth as individuals of the same fungus compete for the 
same resources, to reduce competition some fungi release 
chemicals that limited the growth of other micro-organisms.

Possible answer

The structure of the body of a sooty fungus is a mycelium made 
up of many thread-like hyphae which grow as a saprophyte on 
the trunks of tawai trees. The fungus feeds on the honeydew by 
extracellular digestion. The cells in the hyphae release enzymes 
into the honeydew. The enzymes digest the honeydew and the 
nutrients from the digested food are absorbed into hyphae. 
Some nutrients are used in respiration to provide energy for 
life processes, and other nutrients are used as building-block 
molecules for growth. When growing, the cells in hyphae divide 
by mitosis then grow bigger which makes the hyphae get longer.

Some nutrients are used for reproduction when spores are 
produced. The (light) spores are dispersed away from the parent. 
If they land on a food source, the spores germinate and hyphae 
grow.

Humidity is an environmental factor that affects growth – the 
results show that high humidity results in higher percentage cover 

p. 7

of sooty mould on trees. This is because humidity provides water 
so that materials can diffuse into and out of cells and enzymes 
are able to make reactions go faster. Increased moisture results in 
increased growth up to an optimum, when another factor limits 
the growth of the fungus.

Increased temperature results in faster life-process reactions up to 
an optimum rate when further increase in temperature denatures 
enzymes. Oxygen is an important factor for aerobic fungi, but 
not for anaerobic ones. Fungi that carry out aerobic respiration 
require oxygen to complete the process: 
glucose + oxygen → carbon dioxide + water + lots of ATP

Increased oxygen availability results in faster respiration up to 
an optimum, when another factor limits. This is the same with 
nutrients. If honeydew is in short supply the fungi will not be able 
to grow as quickly or reproduce as often.

Competition limits growth, as individuals of the same fungus 
compete for the same resources – so, when resources are limited 
(e.g. not much moisture), the fungi grow at a slower rate. To 
reduce competition, the cells of some fungi release chemicals that 
limit the growth of other micro-organisms such as bacteria. This 
means more resources are available for the fungus.
(A – describes three out of: structure, function, feeding, growth, reproduction, effect of 
environmental factors;

M – explains two out of: feeding, growth, reproduction, effect of an environmental factor, effect of 
a second environmental factor;

E – discusses how fungus is able to live successfully by linking environmental factors to life processes)

Question Four: 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.

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.

p. 9
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