
N
 

I 

D
 

N
 

A
 SCIENCE     TECHNOLOGY 

  ACTION SECOND EDITION N
 

I 

D
 

N
 

A
 SCIENCE     TECHNOLOGY 

 ACTION FOURTH EDITION
Biodiversity

untended land, private and available to wildlife. Many clubs have 
replaced exotic ornamental plants with native species.

Shooting and fishing may not be seen as environmentally beneficial 
activities, but responsible hunters and fishermen have a vested interest 
in protecting habitats which might otherwise disappear under housing 
or monoculture. Hunters provide an unpaid culling service in places, 
and the fees paid by hunters or fishermen can be directed towards 
conservation. But for shooting, red deer in Scotland would long ago 
have destroyed ancient forests.

Cities and industry 
Our towns and cities may seem unlikely places, but they have biodiversity 
value too. Domestic gardens, parks, open spaces, landscaped offices 
or factories and derelict city sites have become habitats with variable 
levels of biodiversity. 

Manmade structures can  
offer shade and refuge  
and enhance biodiversity. 
Green roofs, traditional in 
Scandinavia, can enhance 
biodiversity. A waterproofed 
roof can be overlaid with 
native stone/soil to varying 
depths and seeded with 
diverse plants. This procedure, 
potentially opening large 
areas for organisms, is 
possible on roofs with a pitch 
of up to 40°. 

Industry needs biodiversity as many raw materials come from nature. 
Legislation exists to minimise, monitor and control pollution. Before 
major building and road construction, planners must carry out qualitative 
and quantitative ecological surveys and plan for minimum ecological 
impact. Adding simple features such as native planting, ponds and 
nesting boxes, has proved successful in many places.

Islands 
Isolation makes islands more amenable to ecological intervention. Laws 
help protect them and the surrounding oceans from over-exploitation. 
However, they are still vulnerable to climate change. 

On subantarctic Campbell, long abandoned by settlers, rats and feral 
sheep were eradicated while native species were re-introduced from 
outlying islands. Extinct species are lost but sometimes their role can 
be performed by introduced species. The seeds of one tree species on 
Mauritius germinated only after being softened by passage through the 
dodo. Germination, which had ceased, has now resumed with the 
introduction of turkeys. 

World Agreements
One of the key agreements adopted by the vast majority of world leaders 
at the United Nations’ 1992 Earth Summit in Rio de Janeiro was the 
Convention on Biological Diversity. The European Union also set a 
target to halt the loss of biodiversity by 2010, with each Member State 
drawing up a National Biodiversity Plan. Ireland is in the process of 
producing its second National Biodiversity Plan.

has relatively low livestock 
numbers. The more intensive 
farming systems have developed 
from the increased consumer 
demand for cheap and efficient 
food production, and this 
threatens biodiversity. 

In Ireland, a number of EU-
supported measures have been 
adopted to support and promote 
sustainable farming activities, 
with particular emphasis on 
protecting biodiversity and water 
quality. 

How can farming help preserve biodiversity? 
Farming practices can also have an enormous positive influence on the 
environment. Uncultivated field margins support a mixture of grasses 
and insects, many of them crop pollinators. Correctly maintained 
hedgerows are valuable habitats as they provide shelter, food and act as 
nature corridors to allow genetic exchange between organisms in 
different habitats, thus expanding the gene pool. Hedgerows also enable 
animals to hide from predators and many hedgerow birds eat crop pests. 

Organic Farming
Organic farming is increasingly seen as 
offering enhanced environmental and 
biodiversity benefits. For a farm or farm 
produce to be recognised as organic, 
the farmer must use production methods 
that do not damage the environment, 
that respect the countryside, and that 
follow the highest standards of animal 
welfare. Strict rules apply to the use of 
chemical fertilisers and pesticides. 
Small-scale crop rotation – largely 
abandoned for economic reasons but a 
basic principle of organic farming – 
helps maintain soil fertility and reduces 
the need for fertilisers. 

Maintaining Genetic Resources
Most of the crop varieties and animal breeds common in agriculture 
today are the products of selective breeding designed to maximise 
productivity. Older varieties of cereals, vegetables or fruits are valuable 
sources of genetic diversity however, and need to be maintained. Native 
breeds of cattle or sheep are also important as a possible genetic 
resource for the future. In Ireland, there is a programme for the 
preservation of both animal and plant genetic resources that includes 
seed bank collections of agricultural crop varieties, growing trials of 
older cereal or fruit varieties, and supports for farmers who keep native 
breeds of livestock.

Sporting and amenity 
Golf clubs can get bad press, particularly when one sees sprinklers in 
action during a drought. However, up to 40% of any club’s area may be 

What is Biodiversity?
Biodiversity refers to the variety of life. This variety is expressed 
in different ways:

Genetic diversity within a 
species. All individuals of 
a particular species have 
common features but they 
are not all identical. In 
general each individual 
has a unique set of genes. 
In a large population there 
is typically more variation 
than in a small population 
with a limited gene pool.

• Species diversity within an ecosystem: A stable ecosystem must 
have a variety of species; these include producers, consumers and 
decomposers.

• Ecosystem diversity. Different ecosystems have characteristic fauna 
and flora and within an ecosystem there are distinct habitats and 
microhabitats.

Biodiversity on Earth has varied historically due to natural variations in 
climate, impact events, geological activity and other factors. Mass 
extinctions have occurred many times in the Earth’s history. Less 
dramatically, unknown numbers of species have disappeared through 
the long process of evolution and natural selection. Scientists agree that 
species extinctions have accelerated in recent decades however. 

Reasons for Biodiversity Loss
Rising human population has meant increased demand for space and 
resources. Pollution and habitat loss have led to extinction of some 
species and endangerment of others. Unsustainable activities such as 
over–fishing and rainforest clearance exemplify these problems. Some 
reports predict that Climate Change may also result in biodiversity loss.

Worldwide, exotic species introduction reduces the overall biodiversity 
in favour of fewer species. If an introduced species survives, it may be 
because of the absence of the predators and competitors that would 
normally limit its numbers. As a result, these non-native species can 
become invasive and can transform ecosystems and threaten native and 
endangered species (e.g. Grey Squirrel in Ireland). 

Biodiversity and 
farming
Today, almost 75% of 
Ireland’s total land area is 
devoted to agriculture and 
forestry. Irish farms are 
predominantly grassland 
and the majority are 
considered “extensive farming 
systems” in that the land 

The Department of Agriculture, Fisheries and Food supports 
action to halt the loss of biodiversity through its contribution to 
Ireland’s National Biodiversity Plan. The Department of Agriculture, 
Fisheries and Food offers support for the protection and 
enhancement of biodiversity through a range of measures 
such as: 

• Environmental conditions attached to the Single Payment for 
farmers

• Rural Environment Protection Scheme (REPS)

• Organic Farming Scheme 

• Forest Environment Protection Scheme 

• Principles of Sustainable Forest Management and Forest 
Biodiversity Guidelines applying to all forestry operations

• Programme of work on Plant and Animal Genetic Resources

• Commonage Framework Plans

• Funding for biodiversity research projects.

The Rural Environmental Protection Scheme (REPS) rewards 
farmers for environmentally friendly and sustainable farming 
practices with an emphasis on biodiversity. Among other measures, 
REPS compensates farmers for: maintaining nature corridors, 
protecting and enhancing field margins and hedgerows as 
important sources of plant diversity and habitats; cultivating 
traditional orchards to help conserve native Irish apple varieties; 
growing traditional hay meadows that benefit wildlife and help 
maintain valuable genetic resources; conserving rare breeds of 
animals native to Ireland and are in danger of being lost to farming; 
and participating in LINNET Habitats (Land Invested in Nature, 
Natural Eco-Tillage), to provide a source of food for over wintering 
bird species.

The Organic Farming Scheme requires production methods that 
do not damage the environment, respect the countryside, and 
promotes the highest standards of animal welfare.

Further information on DAFF’s actions to promote 
biodiversity can be found on www.agriculture.gov.ie 
under the heading ‘Agri-Environment’. 

Fig. 2 Great tit (Parus major)

Fig. 1 A bumblebee (Bombus sp.)

Fig. 4 Irish hare (Lepus 
timidus hibernicus)

Fig. 5 Red admiral (Vanessa atalanta)

Fig. 3 Friesian cows
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untended land, private and available to wildlife. Many clubs have 
replaced exotic ornamental plants with native species.

Shooting and fishing may not be seen as environmentally beneficial 
activities, but responsible hunters and fishermen have a vested interest 
in protecting habitats which might otherwise disappear under housing 
or monoculture. Hunters provide an unpaid culling service in places, 
and the fees paid by hunters or fishermen can be directed towards 
conservation. But for shooting, red deer in Scotland would long ago 
have destroyed ancient forests.

Cities and industry 
Our towns and cities may seem unlikely places, but they have biodiversity 
value too. Domestic gardens, parks, open spaces, landscaped offices 
or factories and derelict city sites have become habitats with variable 
levels of biodiversity. 

Manmade structures can  
offer shade and refuge  
and enhance biodiversity. 
Green roofs, traditional in 
Scandinavia, can enhance 
biodiversity. A waterproofed 
roof can be overlaid with 
native stone/soil to varying 
depths and seeded with 
diverse plants. This procedure, 
potentially opening large 
areas for organisms, is 
possible on roofs with a pitch 
of up to 40°. 

Industry needs biodiversity as many raw materials come from nature. 
Legislation exists to minimise, monitor and control pollution. Before 
major building and road construction, planners must carry out qualitative 
and quantitative ecological surveys and plan for minimum ecological 
impact. Adding simple features such as native planting, ponds and 
nesting boxes, has proved successful in many places.

Islands 
Isolation makes islands more amenable to ecological intervention. Laws 
help protect them and the surrounding oceans from over-exploitation. 
However, they are still vulnerable to climate change. 

On subantarctic Campbell, long abandoned by settlers, rats and feral 
sheep were eradicated while native species were re-introduced from 
outlying islands. Extinct species are lost but sometimes their role can 
be performed by introduced species. The seeds of one tree species on 
Mauritius germinated only after being softened by passage through the 
dodo. Germination, which had ceased, has now resumed with the 
introduction of turkeys. 

World Agreements
One of the key agreements adopted by the vast majority of world leaders 
at the United Nations’ 1992 Earth Summit in Rio de Janeiro was the 
Convention on Biological Diversity. The European Union also set a 
target to halt the loss of biodiversity by 2010, with each Member State 
drawing up a National Biodiversity Plan. Ireland is in the process of 
producing its second National Biodiversity Plan.

has relatively low livestock 
numbers. The more intensive 
farming systems have developed 
from the increased consumer 
demand for cheap and efficient 
food production, and this 
threatens biodiversity. 

In Ireland, a number of EU-
supported measures have been 
adopted to support and promote 
sustainable farming activities, 
with particular emphasis on 
protecting biodiversity and water 
quality. 

How can farming help preserve biodiversity? 
Farming practices can also have an enormous positive influence on the 
environment. Uncultivated field margins support a mixture of grasses 
and insects, many of them crop pollinators. Correctly maintained 
hedgerows are valuable habitats as they provide shelter, food and act as 
nature corridors to allow genetic exchange between organisms in 
different habitats, thus expanding the gene pool. Hedgerows also enable 
animals to hide from predators and many hedgerow birds eat crop pests. 

Organic Farming
Organic farming is increasingly seen as 
offering enhanced environmental and 
biodiversity benefits. For a farm or farm 
produce to be recognised as organic, 
the farmer must use production methods 
that do not damage the environment, 
that respect the countryside, and that 
follow the highest standards of animal 
welfare. Strict rules apply to the use of 
chemical fertilisers and pesticides. 
Small-scale crop rotation – largely 
abandoned for economic reasons but a 
basic principle of organic farming – 
helps maintain soil fertility and reduces 
the need for fertilisers. 

Maintaining Genetic Resources
Most of the crop varieties and animal breeds common in agriculture 
today are the products of selective breeding designed to maximise 
productivity. Older varieties of cereals, vegetables or fruits are valuable 
sources of genetic diversity however, and need to be maintained. Native 
breeds of cattle or sheep are also important as a possible genetic 
resource for the future. In Ireland, there is a programme for the 
preservation of both animal and plant genetic resources that includes 
seed bank collections of agricultural crop varieties, growing trials of 
older cereal or fruit varieties, and supports for farmers who keep native 
breeds of livestock.

Sporting and amenity 
Golf clubs can get bad press, particularly when one sees sprinklers in 
action during a drought. However, up to 40% of any club’s area may be 

What is Biodiversity?
Biodiversity refers to the variety of life. This variety is expressed 
in different ways:

Genetic diversity within a 
species. All individuals of 
a particular species have 
common features but they 
are not all identical. In 
general each individual 
has a unique set of genes. 
In a large population there 
is typically more variation 
than in a small population 
with a limited gene pool.

• Species diversity within an ecosystem: A stable ecosystem must 
have a variety of species; these include producers, consumers and 
decomposers.

• Ecosystem diversity. Different ecosystems have characteristic fauna 
and flora and within an ecosystem there are distinct habitats and 
microhabitats.

Biodiversity on Earth has varied historically due to natural variations in 
climate, impact events, geological activity and other factors. Mass 
extinctions have occurred many times in the Earth’s history. Less 
dramatically, unknown numbers of species have disappeared through 
the long process of evolution and natural selection. Scientists agree that 
species extinctions have accelerated in recent decades however. 

Reasons for Biodiversity Loss
Rising human population has meant increased demand for space and 
resources. Pollution and habitat loss have led to extinction of some 
species and endangerment of others. Unsustainable activities such as 
over–fishing and rainforest clearance exemplify these problems. Some 
reports predict that Climate Change may also result in biodiversity loss.

Worldwide, exotic species introduction reduces the overall biodiversity 
in favour of fewer species. If an introduced species survives, it may be 
because of the absence of the predators and competitors that would 
normally limit its numbers. As a result, these non-native species can 
become invasive and can transform ecosystems and threaten native and 
endangered species (e.g. Grey Squirrel in Ireland). 

Biodiversity and 
farming
Today, almost 75% of 
Ireland’s total land area is 
devoted to agriculture and 
forestry. Irish farms are 
predominantly grassland 
and the majority are 
considered “extensive farming 
systems” in that the land 

The Department of Agriculture, Fisheries and Food supports 
action to halt the loss of biodiversity through its contribution to 
Ireland’s National Biodiversity Plan. The Department of Agriculture, 
Fisheries and Food offers support for the protection and 
enhancement of biodiversity through a range of measures 
such as: 

• Environmental conditions attached to the Single Payment for 
farmers

• Rural Environment Protection Scheme (REPS)

• Organic Farming Scheme 

• Forest Environment Protection Scheme 

• Principles of Sustainable Forest Management and Forest 
Biodiversity Guidelines applying to all forestry operations

• Programme of work on Plant and Animal Genetic Resources

• Commonage Framework Plans

• Funding for biodiversity research projects.

The Rural Environmental Protection Scheme (REPS) rewards 
farmers for environmentally friendly and sustainable farming 
practices with an emphasis on biodiversity. Among other measures, 
REPS compensates farmers for: maintaining nature corridors, 
protecting and enhancing field margins and hedgerows as 
important sources of plant diversity and habitats; cultivating 
traditional orchards to help conserve native Irish apple varieties; 
growing traditional hay meadows that benefit wildlife and help 
maintain valuable genetic resources; conserving rare breeds of 
animals native to Ireland and are in danger of being lost to farming; 
and participating in LINNET Habitats (Land Invested in Nature, 
Natural Eco-Tillage), to provide a source of food for over wintering 
bird species.

The Organic Farming Scheme requires production methods that 
do not damage the environment, respect the countryside, and 
promotes the highest standards of animal welfare.

Further information on DAFF’s actions to promote 
biodiversity can be found on www.agriculture.gov.ie 
under the heading ‘Agri-Environment’. 
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untended land, private and available to wildlife. Many clubs have 
replaced exotic ornamental plants with native species.

Shooting and fishing may not be seen as environmentally beneficial 
activities, but responsible hunters and fishermen have a vested interest 
in protecting habitats which might otherwise disappear under housing 
or monoculture. Hunters provide an unpaid culling service in places, 
and the fees paid by hunters or fishermen can be directed towards 
conservation. But for shooting, red deer in Scotland would long ago 
have destroyed ancient forests.

Cities and industry 
Our towns and cities may seem unlikely places, but they have biodiversity 
value too. Domestic gardens, parks, open spaces, landscaped offices 
or factories and derelict city sites have become habitats with variable 
levels of biodiversity. 

Manmade structures can  
offer shade and refuge  
and enhance biodiversity. 
Green roofs, traditional in 
Scandinavia, can enhance 
biodiversity. A waterproofed 
roof can be overlaid with 
native stone/soil to varying 
depths and seeded with 
diverse plants. This procedure, 
potentially opening large 
areas for organisms, is 
possible on roofs with a pitch 
of up to 40°. 

Industry needs biodiversity as many raw materials come from nature. 
Legislation exists to minimise, monitor and control pollution. Before 
major building and road construction, planners must carry out qualitative 
and quantitative ecological surveys and plan for minimum ecological 
impact. Adding simple features such as native planting, ponds and 
nesting boxes, has proved successful in many places.

Islands 
Isolation makes islands more amenable to ecological intervention. Laws 
help protect them and the surrounding oceans from over-exploitation. 
However, they are still vulnerable to climate change. 

On subantarctic Campbell, long abandoned by settlers, rats and feral 
sheep were eradicated while native species were re-introduced from 
outlying islands. Extinct species are lost but sometimes their role can 
be performed by introduced species. The seeds of one tree species on 
Mauritius germinated only after being softened by passage through the 
dodo. Germination, which had ceased, has now resumed with the 
introduction of turkeys. 

World Agreements
One of the key agreements adopted by the vast majority of world leaders 
at the United Nations’ 1992 Earth Summit in Rio de Janeiro was the 
Convention on Biological Diversity. The European Union also set a 
target to halt the loss of biodiversity by 2010, with each Member State 
drawing up a National Biodiversity Plan. Ireland is in the process of 
producing its second National Biodiversity Plan.

has relatively low livestock 
numbers. The more intensive 
farming systems have developed 
from the increased consumer 
demand for cheap and efficient 
food production, and this 
threatens biodiversity. 

In Ireland, a number of EU-
supported measures have been 
adopted to support and promote 
sustainable farming activities, 
with particular emphasis on 
protecting biodiversity and water 
quality. 

How can farming help preserve biodiversity? 
Farming practices can also have an enormous positive influence on the 
environment. Uncultivated field margins support a mixture of grasses 
and insects, many of them crop pollinators. Correctly maintained 
hedgerows are valuable habitats as they provide shelter, food and act as 
nature corridors to allow genetic exchange between organisms in 
different habitats, thus expanding the gene pool. Hedgerows also enable 
animals to hide from predators and many hedgerow birds eat crop pests. 

Organic Farming
Organic farming is increasingly seen as 
offering enhanced environmental and 
biodiversity benefits. For a farm or farm 
produce to be recognised as organic, 
the farmer must use production methods 
that do not damage the environment, 
that respect the countryside, and that 
follow the highest standards of animal 
welfare. Strict rules apply to the use of 
chemical fertilisers and pesticides. 
Small-scale crop rotation – largely 
abandoned for economic reasons but a 
basic principle of organic farming – 
helps maintain soil fertility and reduces 
the need for fertilisers. 

Maintaining Genetic Resources
Most of the crop varieties and animal breeds common in agriculture 
today are the products of selective breeding designed to maximise 
productivity. Older varieties of cereals, vegetables or fruits are valuable 
sources of genetic diversity however, and need to be maintained. Native 
breeds of cattle or sheep are also important as a possible genetic 
resource for the future. In Ireland, there is a programme for the 
preservation of both animal and plant genetic resources that includes 
seed bank collections of agricultural crop varieties, growing trials of 
older cereal or fruit varieties, and supports for farmers who keep native 
breeds of livestock.

Sporting and amenity 
Golf clubs can get bad press, particularly when one sees sprinklers in 
action during a drought. However, up to 40% of any club’s area may be 

What is Biodiversity?
Biodiversity refers to the variety of life. This variety is expressed 
in different ways:

Genetic diversity within a 
species. All individuals of 
a particular species have 
common features but they 
are not all identical. In 
general each individual 
has a unique set of genes. 
In a large population there 
is typically more variation 
than in a small population 
with a limited gene pool.

• Species diversity within an ecosystem: A stable ecosystem must 
have a variety of species; these include producers, consumers and 
decomposers.

• Ecosystem diversity. Different ecosystems have characteristic fauna 
and flora and within an ecosystem there are distinct habitats and 
microhabitats.

Biodiversity on Earth has varied historically due to natural variations in 
climate, impact events, geological activity and other factors. Mass 
extinctions have occurred many times in the Earth’s history. Less 
dramatically, unknown numbers of species have disappeared through 
the long process of evolution and natural selection. Scientists agree that 
species extinctions have accelerated in recent decades however. 

Reasons for Biodiversity Loss
Rising human population has meant increased demand for space and 
resources. Pollution and habitat loss have led to extinction of some 
species and endangerment of others. Unsustainable activities such as 
over–fishing and rainforest clearance exemplify these problems. Some 
reports predict that Climate Change may also result in biodiversity loss.

Worldwide, exotic species introduction reduces the overall biodiversity 
in favour of fewer species. If an introduced species survives, it may be 
because of the absence of the predators and competitors that would 
normally limit its numbers. As a result, these non-native species can 
become invasive and can transform ecosystems and threaten native and 
endangered species (e.g. Grey Squirrel in Ireland). 

Biodiversity and 
farming
Today, almost 75% of 
Ireland’s total land area is 
devoted to agriculture and 
forestry. Irish farms are 
predominantly grassland 
and the majority are 
considered “extensive farming 
systems” in that the land 

The Department of Agriculture, Fisheries and Food supports 
action to halt the loss of biodiversity through its contribution to 
Ireland’s National Biodiversity Plan. The Department of Agriculture, 
Fisheries and Food offers support for the protection and 
enhancement of biodiversity through a range of measures 
such as: 

• Environmental conditions attached to the Single Payment for 
farmers

• Rural Environment Protection Scheme (REPS)

• Organic Farming Scheme 

• Forest Environment Protection Scheme 

• Principles of Sustainable Forest Management and Forest 
Biodiversity Guidelines applying to all forestry operations

• Programme of work on Plant and Animal Genetic Resources

• Commonage Framework Plans

• Funding for biodiversity research projects.

The Rural Environmental Protection Scheme (REPS) rewards 
farmers for environmentally friendly and sustainable farming 
practices with an emphasis on biodiversity. Among other measures, 
REPS compensates farmers for: maintaining nature corridors, 
protecting and enhancing field margins and hedgerows as 
important sources of plant diversity and habitats; cultivating 
traditional orchards to help conserve native Irish apple varieties; 
growing traditional hay meadows that benefit wildlife and help 
maintain valuable genetic resources; conserving rare breeds of 
animals native to Ireland and are in danger of being lost to farming; 
and participating in LINNET Habitats (Land Invested in Nature, 
Natural Eco-Tillage), to provide a source of food for over wintering 
bird species.

The Organic Farming Scheme requires production methods that 
do not damage the environment, respect the countryside, and 
promotes the highest standards of animal welfare.

Further information on DAFF’s actions to promote 
biodiversity can be found on www.agriculture.gov.ie 
under the heading ‘Agri-Environment’. 
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untended land, private and available to wildlife. Many clubs have 
replaced exotic ornamental plants with native species.

Shooting and fishing may not be seen as environmentally beneficial 
activities, but responsible hunters and fishermen have a vested interest 
in protecting habitats which might otherwise disappear under housing 
or monoculture. Hunters provide an unpaid culling service in places, 
and the fees paid by hunters or fishermen can be directed towards 
conservation. But for shooting, red deer in Scotland would long ago 
have destroyed ancient forests.

Cities and industry 
Our towns and cities may seem unlikely places, but they have biodiversity 
value too. Domestic gardens, parks, open spaces, landscaped offices 
or factories and derelict city sites have become habitats with variable 
levels of biodiversity. 

Manmade structures can  
offer shade and refuge  
and enhance biodiversity. 
Green roofs, traditional in 
Scandinavia, can enhance 
biodiversity. A waterproofed 
roof can be overlaid with 
native stone/soil to varying 
depths and seeded with 
diverse plants. This procedure, 
potentially opening large 
areas for organisms, is 
possible on roofs with a pitch 
of up to 40°. 

Industry needs biodiversity as many raw materials come from nature. 
Legislation exists to minimise, monitor and control pollution. Before 
major building and road construction, planners must carry out qualitative 
and quantitative ecological surveys and plan for minimum ecological 
impact. Adding simple features such as native planting, ponds and 
nesting boxes, has proved successful in many places.

Islands 
Isolation makes islands more amenable to ecological intervention. Laws 
help protect them and the surrounding oceans from over-exploitation. 
However, they are still vulnerable to climate change. 

On subantarctic Campbell, long abandoned by settlers, rats and feral 
sheep were eradicated while native species were re-introduced from 
outlying islands. Extinct species are lost but sometimes their role can 
be performed by introduced species. The seeds of one tree species on 
Mauritius germinated only after being softened by passage through the 
dodo. Germination, which had ceased, has now resumed with the 
introduction of turkeys. 

World Agreements
One of the key agreements adopted by the vast majority of world leaders 
at the United Nations’ 1992 Earth Summit in Rio de Janeiro was the 
Convention on Biological Diversity. The European Union also set a 
target to halt the loss of biodiversity by 2010, with each Member State 
drawing up a National Biodiversity Plan. Ireland is in the process of 
producing its second National Biodiversity Plan.

has relatively low livestock 
numbers. The more intensive 
farming systems have developed 
from the increased consumer 
demand for cheap and efficient 
food production, and this 
threatens biodiversity. 

In Ireland, a number of EU-
supported measures have been 
adopted to support and promote 
sustainable farming activities, 
with particular emphasis on 
protecting biodiversity and water 
quality. 

How can farming help preserve biodiversity? 
Farming practices can also have an enormous positive influence on the 
environment. Uncultivated field margins support a mixture of grasses 
and insects, many of them crop pollinators. Correctly maintained 
hedgerows are valuable habitats as they provide shelter, food and act as 
nature corridors to allow genetic exchange between organisms in 
different habitats, thus expanding the gene pool. Hedgerows also enable 
animals to hide from predators and many hedgerow birds eat crop pests. 

Organic Farming
Organic farming is increasingly seen as 
offering enhanced environmental and 
biodiversity benefits. For a farm or farm 
produce to be recognised as organic, 
the farmer must use production methods 
that do not damage the environment, 
that respect the countryside, and that 
follow the highest standards of animal 
welfare. Strict rules apply to the use of 
chemical fertilisers and pesticides. 
Small-scale crop rotation – largely 
abandoned for economic reasons but a 
basic principle of organic farming – 
helps maintain soil fertility and reduces 
the need for fertilisers. 

Maintaining Genetic Resources
Most of the crop varieties and animal breeds common in agriculture 
today are the products of selective breeding designed to maximise 
productivity. Older varieties of cereals, vegetables or fruits are valuable 
sources of genetic diversity however, and need to be maintained. Native 
breeds of cattle or sheep are also important as a possible genetic 
resource for the future. In Ireland, there is a programme for the 
preservation of both animal and plant genetic resources that includes 
seed bank collections of agricultural crop varieties, growing trials of 
older cereal or fruit varieties, and supports for farmers who keep native 
breeds of livestock.

Sporting and amenity 
Golf clubs can get bad press, particularly when one sees sprinklers in 
action during a drought. However, up to 40% of any club’s area may be 

What is Biodiversity?
Biodiversity refers to the variety of life. This variety is expressed 
in different ways:

Genetic diversity within a 
species. All individuals of 
a particular species have 
common features but they 
are not all identical. In 
general each individual 
has a unique set of genes. 
In a large population there 
is typically more variation 
than in a small population 
with a limited gene pool.

• Species diversity within an ecosystem: A stable ecosystem must 
have a variety of species; these include producers, consumers and 
decomposers.

• Ecosystem diversity. Different ecosystems have characteristic fauna 
and flora and within an ecosystem there are distinct habitats and 
microhabitats.

Biodiversity on Earth has varied historically due to natural variations in 
climate, impact events, geological activity and other factors. Mass 
extinctions have occurred many times in the Earth’s history. Less 
dramatically, unknown numbers of species have disappeared through 
the long process of evolution and natural selection. Scientists agree that 
species extinctions have accelerated in recent decades however. 

Reasons for Biodiversity Loss
Rising human population has meant increased demand for space and 
resources. Pollution and habitat loss have led to extinction of some 
species and endangerment of others. Unsustainable activities such as 
over–fishing and rainforest clearance exemplify these problems. Some 
reports predict that Climate Change may also result in biodiversity loss.

Worldwide, exotic species introduction reduces the overall biodiversity 
in favour of fewer species. If an introduced species survives, it may be 
because of the absence of the predators and competitors that would 
normally limit its numbers. As a result, these non-native species can 
become invasive and can transform ecosystems and threaten native and 
endangered species (e.g. Grey Squirrel in Ireland). 

Biodiversity and 
farming
Today, almost 75% of 
Ireland’s total land area is 
devoted to agriculture and 
forestry. Irish farms are 
predominantly grassland 
and the majority are 
considered “extensive farming 
systems” in that the land 

The Department of Agriculture, Fisheries and Food supports 
action to halt the loss of biodiversity through its contribution to 
Ireland’s National Biodiversity Plan. The Department of Agriculture, 
Fisheries and Food offers support for the protection and 
enhancement of biodiversity through a range of measures 
such as: 

• Environmental conditions attached to the Single Payment for 
farmers

• Rural Environment Protection Scheme (REPS)

• Organic Farming Scheme 

• Forest Environment Protection Scheme 

• Principles of Sustainable Forest Management and Forest 
Biodiversity Guidelines applying to all forestry operations

• Programme of work on Plant and Animal Genetic Resources

• Commonage Framework Plans

• Funding for biodiversity research projects.

The Rural Environmental Protection Scheme (REPS) rewards 
farmers for environmentally friendly and sustainable farming 
practices with an emphasis on biodiversity. Among other measures, 
REPS compensates farmers for: maintaining nature corridors, 
protecting and enhancing field margins and hedgerows as 
important sources of plant diversity and habitats; cultivating 
traditional orchards to help conserve native Irish apple varieties; 
growing traditional hay meadows that benefit wildlife and help 
maintain valuable genetic resources; conserving rare breeds of 
animals native to Ireland and are in danger of being lost to farming; 
and participating in LINNET Habitats (Land Invested in Nature, 
Natural Eco-Tillage), to provide a source of food for over wintering 
bird species.

The Organic Farming Scheme requires production methods that 
do not damage the environment, respect the countryside, and 
promotes the highest standards of animal welfare.

Further information on DAFF’s actions to promote 
biodiversity can be found on www.agriculture.gov.ie 
under the heading ‘Agri-Environment’. 

Fig. 2 Great tit (Parus major)

Fig. 1 A bumblebee (Bombus sp.)

Fig. 4 Irish hare (Lepus 
timidus hibernicus)

Fig. 5 Red admiral (Vanessa atalanta)

Fig. 3 Friesian cows
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Biodiversity

Did You Know?

• Nature corridors can adversely affect the American prairie. Forests 
established along highways permit movement across what for many 
species was an impassable plain. In many instances these species 
out-compete indigenous prairie life.

• The DMZ in Korea has been an effective nature reserve for over 50 
years. Species that are extinct elsewhere survive there.

• In the Chernobyl exclusion zone, the removal of people has led to an 
increase in species present, including bear and lynx. This highlights 
the pressure that human activity had exerted on the ecosystem.

• “Making the desert bloom” has been partly discredited because of 
the effect of irrigation on drought-adapted organisms. It has raised 
soil salinity and caused water shortages elsewhere, as in the Aral 
Sea.

• Developing productive GM crops resistant to parasites, drought etc. 
might result in greater productivity. It would reduce the amount of 
cultivated land and of fertilisers and sprays. However, there are 
concerns about competition and hybridisation with wild-type 
plants.

• Examples of intervention and restoration projects of island 
biodiversity include: Marion Island where cats were destroyed so 
bird life could recover, and Fraser Island, which has pure dingoes 
while on the mainland they are being genetically swamped by 
interbreeding with dogs.

• Seed banks are important in preserving genetic biodiversity. Frozen 
repositories for cells and DNA have been established worldwide. 
Zoos run breeding programs for species that are extinct in the wild, 
e.g. Przewalski’s horse. It is an imperfect insurance policy for 
biodiversity but it may be its salvation.

True/False Questions

a) Biodiversity only refers to species other than humans. T F

b) Greater biodiversity in plants and animals contributes to  
disease control as disease-causing organisms have to  
adapt more in order to successfully infect them. T F

c) Irradiation of seeds is used to produce mutations which  
could give crops with desirable characteristics. T F

d) Oil rigs, abandoned at sea, have developed into habitats. T F

e) Nobody knows the total number of species on Earth. A very 
substantial percentage remains unidentified. T F

f) When planting trees, it is better for biodiversity to use native 
plants as they are adapted to local conditions and provide    
food for native organisms. T F

g) Humans are the only animals that deliberately block rivers. T F

h) Nesting in and around human habitations can often protect   
birds from predators. T F

i) Over-protection of a species may cause ecological problems. T F

j) Cessation of fishing has always resulted in the recovery of 
overfished species. T F

k) The extinction of an organism may represent the loss of  
millions of years of evolutionary development. T F

l) We do not know what biochemical treasures exist in the  
richness of the ocean’s species. T F

Check your answers to these questions on www.sta.ie

Syllabus Reference

Junior Certificate Science
Local habitat study (p. 14)
Use of keys and instrumentation. Major terms and concepts

Leaving Certificate Biology
1.4. General principles of ecology (1.4.2 diversity of ecosystems)
1.5. A study of an ecosystem

Leaving Certificate Agricultural Science
Cultivation. Grassland. Agriculture and the environment

Learning Outcomes 

Upon completing this lesson the student should be able to:
• Appreciate the meaning of biodiversity

• Realise the importance of maintaining biodiversity

• Be aware of the human impact on biodiversity

• Appreciate that any interventions can only be based on genuine 
knowledge of organisms and ecosystems

• Appreciate the challenges involved.

Examination Questions 

Leaving Certificate Biology, 2008 Ordinary Level
Answer the following questions by reference to an ecosystem that you 
have studied.

i. Name the ecosystem.

ii. Name two habitats from the ecosystem.

iii. Name an animal that is present in one of these habitats and describe 
one way in which it is adapted to that habitat.

iv. Describe briefly how you carried out a quantitative survey of a 
named plant found in the ecosystem.

Leaving Certificate Biology, 2008 Higher Level
a) What is a habitat? 

b) What is an ecosystem?

c) Answer the following questions by reference to a named ecosystem 
that you have investigated:

i. Name of ecosystem?

ii. List three abiotic factors that you investigated.

iii. For each of the three abiotic factors that you have listed describe 
how you carried out the investigation. 

iv. In the case of a named organism give an adaptation feature that 
you noted.

v. Briefly explain how the adaptation feature that you have given is 
of benefit to the organism. 

For further examples of past questions check www.sta.ie

Biographical Notes

• Systematics, the science of identifying and classifying organisms, 
was put on a firm footing by Linnaeus with the binomial system of 
classification (genus, species). His basic system has now been 
assisted by genetic analysis. With ecosystems changing due to 
climate change and human pressure, it is more important than ever 
to identify species and the relationships between them. Knowledge 
is vital for effective interventions.

• Frank Buckland, a sincere creationist, introduced salmon and trout 
to Australia (nobody knew better then!). Inspector of salmon 
fisheries in Britain (1867-1880), he stated categorically the folly of 
legislating for fish when their life histories and habits were unknown. 
This comment triggered much valuable biologocal research.

Student Activity

Carry out a quantitative study of plants in a selected 
ecosystem.
Aim: To determine the frequency of a plant species in a given habitat.

Using quadrats, which are square wooden or plastic frames typically 
ranging from 1 m to 0.25 m, an estimate of the number of species of 
plants in a selected region can be made. Quadrats are placed randomly 
in the habitat and a record is made of the numbers of specimens of  
selected species present inside each one. The population densities 
can be calculated from the data. 

Construct a key
Collect four specimens from your field experiment.

Clearly draw each specimen.

Devise a key to assist in identifying each specimen and exchange with 
your classmates.

Interpret the Graph 
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Study of population dynamics
Graphed are the changes in the populations of predator and prey. 

• The graph illustrates the relationship between foxes and hares; can 
you name five other predator and prey relationships?

• There is a delicate balance between the predator and prey 
populations. Can you suggest how this balance may be disturbed, 
and which species (i.e. predator or prey) is most likely to change 
this balance. 

• This model can be used to simulate biological control. What is 
biological control, and why is it used? 

• The predator-prey relationship can become a cyclic relationship. 
Explain. 

General Learning Points

• Biodiversity refers to the variety of organisms found throughout the 
varied ecosystems on the planet. It originates at the genetic level.

• A high level of biodiversity is essential to the survival of the planet’s 
ecosystems.

• Our modern civilisation relies on biodiversity for food, natural 
products and general well-being.

• Human activity has had a negative impact on biodiversity in 
ecosystems worldwide.

• Biodiversity may be enhanced by restoring habitats, by 
environmentally-sensitive farming and by sensible urban planning. 
Pollution and unsustainable activities can be curbed by effective 
legislation.

• Long-term preservation of DNA (the “frozen ark”) may allow the re-
introduction of threatened and extinct species in the future. Zoo-
breeding programs and seed banks serve a similar purpose.

• Continual monitoring and research into organisms and ecosystems 
is necessary because so much is unknown.

• The total number of species on Earth is unknown. The greatest 
level of biodiversity exists at the level of micro organisms. It can be 
assumed that anything happening in the macro world intimately 
affects them. The converse is also true.

Revise The Terms 

Can you recall the meaning of the following terms? 
Biodiversity, Chernobyl, climate, crop rotation, dingo, DNA, dodo, 
ecosystem, exotic species, extinction, fauna, feral, flora, genetic, 
genus, GM, habitat, hybridisation, intensive farming, livestock, mass 
extinction, monoculture, natural selection, nature corridor, organic 
farming, parasite, predator, qualitative, quantitative, salinity, species, 
systematics. 

Check the Glossary of Terms for this lesson at www.sta.ie
N

 
I 

D
 

N
 

A
 SCIENCE     TECHNOLOGY 
  ACTION SECOND EDITION N

 
I 

D
 

N
 

A
 SCIENCE     TECHNOLOGY 
 ACTION FOURTH EDITION

Biodiversity

untended land, private and available to wildlife. Many clubs have 
replaced exotic ornamental plants with native species.

Shooting and fishing may not be seen as environmentally beneficial 
activities, but responsible hunters and fishermen have a vested interest 
in protecting habitats which might otherwise disappear under housing 
or monoculture. Hunters provide an unpaid culling service in places, 
and the fees paid by hunters or fishermen can be directed towards 
conservation. But for shooting, red deer in Scotland would long ago 
have destroyed ancient forests.

Cities and industry 
Our towns and cities may seem unlikely places, but they have biodiversity 
value too. Domestic gardens, parks, open spaces, landscaped offices 
or factories and derelict city sites have become habitats with variable 
levels of biodiversity. 

Manmade structures can  
offer shade and refuge  
and enhance biodiversity. 
Green roofs, traditional in 
Scandinavia, can enhance 
biodiversity. A waterproofed 
roof can be overlaid with 
native stone/soil to varying 
depths and seeded with 
diverse plants. This procedure, 
potentially opening large 
areas for organisms, is 
possible on roofs with a pitch 
of up to 40°. 

Industry needs biodiversity as many raw materials come from nature. 
Legislation exists to minimise, monitor and control pollution. Before 
major building and road construction, planners must carry out qualitative 
and quantitative ecological surveys and plan for minimum ecological 
impact. Adding simple features such as native planting, ponds and 
nesting boxes, has proved successful in many places.

Islands 
Isolation makes islands more amenable to ecological intervention. Laws 
help protect them and the surrounding oceans from over-exploitation. 
However, they are still vulnerable to climate change. 

On subantarctic Campbell, long abandoned by settlers, rats and feral 
sheep were eradicated while native species were re-introduced from 
outlying islands. Extinct species are lost but sometimes their role can 
be performed by introduced species. The seeds of one tree species on 
Mauritius germinated only after being softened by passage through the 
dodo. Germination, which had ceased, has now resumed with the 
introduction of turkeys. 

World Agreements
One of the key agreements adopted by the vast majority of world leaders 
at the United Nations’ 1992 Earth Summit in Rio de Janeiro was the 
Convention on Biological Diversity. The European Union also set a 
target to halt the loss of biodiversity by 2010, with each Member State 
drawing up a National Biodiversity Plan. Ireland is in the process of 
producing its second National Biodiversity Plan.

has relatively low livestock 
numbers. The more intensive 
farming systems have developed 
from the increased consumer 
demand for cheap and efficient 
food production, and this 
threatens biodiversity. 

In Ireland, a number of EU-
supported measures have been 
adopted to support and promote 
sustainable farming activities, 
with particular emphasis on 
protecting biodiversity and water 
quality. 

How can farming help preserve biodiversity? 
Farming practices can also have an enormous positive influence on the 
environment. Uncultivated field margins support a mixture of grasses 
and insects, many of them crop pollinators. Correctly maintained 
hedgerows are valuable habitats as they provide shelter, food and act as 
nature corridors to allow genetic exchange between organisms in 
different habitats, thus expanding the gene pool. Hedgerows also enable 
animals to hide from predators and many hedgerow birds eat crop pests. 

Organic Farming
Organic farming is increasingly seen as 
offering enhanced environmental and 
biodiversity benefits. For a farm or farm 
produce to be recognised as organic, 
the farmer must use production methods 
that do not damage the environment, 
that respect the countryside, and that 
follow the highest standards of animal 
welfare. Strict rules apply to the use of 
chemical fertilisers and pesticides. 
Small-scale crop rotation – largely 
abandoned for economic reasons but a 
basic principle of organic farming – 
helps maintain soil fertility and reduces 
the need for fertilisers. 

Maintaining Genetic Resources
Most of the crop varieties and animal breeds common in agriculture 
today are the products of selective breeding designed to maximise 
productivity. Older varieties of cereals, vegetables or fruits are valuable 
sources of genetic diversity however, and need to be maintained. Native 
breeds of cattle or sheep are also important as a possible genetic 
resource for the future. In Ireland, there is a programme for the 
preservation of both animal and plant genetic resources that includes 
seed bank collections of agricultural crop varieties, growing trials of 
older cereal or fruit varieties, and supports for farmers who keep native 
breeds of livestock.

Sporting and amenity 
Golf clubs can get bad press, particularly when one sees sprinklers in 
action during a drought. However, up to 40% of any club’s area may be 

What is Biodiversity?
Biodiversity refers to the variety of life. This variety is expressed 
in different ways:

Genetic diversity within a 
species. All individuals of 
a particular species have 
common features but they 
are not all identical. In 
general each individual 
has a unique set of genes. 
In a large population there 
is typically more variation 
than in a small population 
with a limited gene pool.

• Species diversity within an ecosystem: A stable ecosystem must 
have a variety of species; these include producers, consumers and 
decomposers.

• Ecosystem diversity. Different ecosystems have characteristic fauna 
and flora and within an ecosystem there are distinct habitats and 
microhabitats.

Biodiversity on Earth has varied historically due to natural variations in 
climate, impact events, geological activity and other factors. Mass 
extinctions have occurred many times in the Earth’s history. Less 
dramatically, unknown numbers of species have disappeared through 
the long process of evolution and natural selection. Scientists agree that 
species extinctions have accelerated in recent decades however. 

Reasons for Biodiversity Loss
Rising human population has meant increased demand for space and 
resources. Pollution and habitat loss have led to extinction of some 
species and endangerment of others. Unsustainable activities such as 
over–fishing and rainforest clearance exemplify these problems. Some 
reports predict that Climate Change may also result in biodiversity loss.

Worldwide, exotic species introduction reduces the overall biodiversity 
in favour of fewer species. If an introduced species survives, it may be 
because of the absence of the predators and competitors that would 
normally limit its numbers. As a result, these non-native species can 
become invasive and can transform ecosystems and threaten native and 
endangered species (e.g. Grey Squirrel in Ireland). 

Biodiversity and 
farming
Today, almost 75% of 
Ireland’s total land area is 
devoted to agriculture and 
forestry. Irish farms are 
predominantly grassland 
and the majority are 
considered “extensive farming 
systems” in that the land 

The Department of Agriculture, Fisheries and Food supports 
action to halt the loss of biodiversity through its contribution to 
Ireland’s National Biodiversity Plan. The Department of Agriculture, 
Fisheries and Food offers support for the protection and 
enhancement of biodiversity through a range of measures 
such as: 

• Environmental conditions attached to the Single Payment for 
farmers

• Rural Environment Protection Scheme (REPS)

• Organic Farming Scheme 

• Forest Environment Protection Scheme 

• Principles of Sustainable Forest Management and Forest 
Biodiversity Guidelines applying to all forestry operations

• Programme of work on Plant and Animal Genetic Resources

• Commonage Framework Plans

• Funding for biodiversity research projects.

The Rural Environmental Protection Scheme (REPS) rewards 
farmers for environmentally friendly and sustainable farming 
practices with an emphasis on biodiversity. Among other measures, 
REPS compensates farmers for: maintaining nature corridors, 
protecting and enhancing field margins and hedgerows as 
important sources of plant diversity and habitats; cultivating 
traditional orchards to help conserve native Irish apple varieties; 
growing traditional hay meadows that benefit wildlife and help 
maintain valuable genetic resources; conserving rare breeds of 
animals native to Ireland and are in danger of being lost to farming; 
and participating in LINNET Habitats (Land Invested in Nature, 
Natural Eco-Tillage), to provide a source of food for over wintering 
bird species.

The Organic Farming Scheme requires production methods that 
do not damage the environment, respect the countryside, and 
promotes the highest standards of animal welfare.

Further information on DAFF’s actions to promote 
biodiversity can be found on www.agriculture.gov.ie 
under the heading ‘Agri-Environment’. 

Fig. 2 Great tit (Parus major)

Fig. 1 A bumblebee (Bombus sp.)

Fig. 4 Irish hare (Lepus 
timidus hibernicus)

Fig. 5 Red admiral (Vanessa atalanta)

Fig. 3 Friesian cows
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Biodiversity

Did You Know?

• Nature corridors can adversely affect the American prairie. Forests 
established along highways permit movement across what for many 
species was an impassable plain. In many instances these species 
out-compete indigenous prairie life.

• The DMZ in Korea has been an effective nature reserve for over 50 
years. Species that are extinct elsewhere survive there.

• In the Chernobyl exclusion zone, the removal of people has led to an 
increase in species present, including bear and lynx. This highlights 
the pressure that human activity had exerted on the ecosystem.

• “Making the desert bloom” has been partly discredited because of 
the effect of irrigation on drought-adapted organisms. It has raised 
soil salinity and caused water shortages elsewhere, as in the Aral 
Sea.

• Developing productive GM crops resistant to parasites, drought etc. 
might result in greater productivity. It would reduce the amount of 
cultivated land and of fertilisers and sprays. However, there are 
concerns about competition and hybridisation with wild-type 
plants.

• Examples of intervention and restoration projects of island 
biodiversity include: Marion Island where cats were destroyed so 
bird life could recover, and Fraser Island, which has pure dingoes 
while on the mainland they are being genetically swamped by 
interbreeding with dogs.

• Seed banks are important in preserving genetic biodiversity. Frozen 
repositories for cells and DNA have been established worldwide. 
Zoos run breeding programs for species that are extinct in the wild, 
e.g. Przewalski’s horse. It is an imperfect insurance policy for 
biodiversity but it may be its salvation.

True/False Questions

a) Biodiversity only refers to species other than humans. T F

b) Greater biodiversity in plants and animals contributes to  
disease control as disease-causing organisms have to  
adapt more in order to successfully infect them. T F

c) Irradiation of seeds is used to produce mutations which  
could give crops with desirable characteristics. T F

d) Oil rigs, abandoned at sea, have developed into habitats. T F

e) Nobody knows the total number of species on Earth. A very 
substantial percentage remains unidentified. T F

f) When planting trees, it is better for biodiversity to use native 
plants as they are adapted to local conditions and provide    
food for native organisms. T F

g) Humans are the only animals that deliberately block rivers. T F

h) Nesting in and around human habitations can often protect   
birds from predators. T F

i) Over-protection of a species may cause ecological problems. T F

j) Cessation of fishing has always resulted in the recovery of 
overfished species. T F

k) The extinction of an organism may represent the loss of  
millions of years of evolutionary development. T F

l) We do not know what biochemical treasures exist in the  
richness of the ocean’s species. T F

Check your answers to these questions on www.sta.ie

Syllabus Reference

Junior Certificate Science
Local habitat study (p. 14)
Use of keys and instrumentation. Major terms and concepts

Leaving Certificate Biology
1.4. General principles of ecology (1.4.2 diversity of ecosystems)
1.5. A study of an ecosystem

Leaving Certificate Agricultural Science
Cultivation. Grassland. Agriculture and the environment

Learning Outcomes 

Upon completing this lesson the student should be able to:
• Appreciate the meaning of biodiversity

• Realise the importance of maintaining biodiversity

• Be aware of the human impact on biodiversity

• Appreciate that any interventions can only be based on genuine 
knowledge of organisms and ecosystems

• Appreciate the challenges involved.

Examination Questions 

Leaving Certificate Biology, 2008 Ordinary Level
Answer the following questions by reference to an ecosystem that you 
have studied.

i. Name the ecosystem.

ii. Name two habitats from the ecosystem.

iii. Name an animal that is present in one of these habitats and describe 
one way in which it is adapted to that habitat.

iv. Describe briefly how you carried out a quantitative survey of a 
named plant found in the ecosystem.

Leaving Certificate Biology, 2008 Higher Level
a) What is a habitat? 

b) What is an ecosystem?

c) Answer the following questions by reference to a named ecosystem 
that you have investigated:

i. Name of ecosystem?

ii. List three abiotic factors that you investigated.

iii. For each of the three abiotic factors that you have listed describe 
how you carried out the investigation. 

iv. In the case of a named organism give an adaptation feature that 
you noted.

v. Briefly explain how the adaptation feature that you have given is 
of benefit to the organism. 

For further examples of past questions check www.sta.ie

Biographical Notes

• Systematics, the science of identifying and classifying organisms, 
was put on a firm footing by Linnaeus with the binomial system of 
classification (genus, species). His basic system has now been 
assisted by genetic analysis. With ecosystems changing due to 
climate change and human pressure, it is more important than ever 
to identify species and the relationships between them. Knowledge 
is vital for effective interventions.

• Frank Buckland, a sincere creationist, introduced salmon and trout 
to Australia (nobody knew better then!). Inspector of salmon 
fisheries in Britain (1867-1880), he stated categorically the folly of 
legislating for fish when their life histories and habits were unknown. 
This comment triggered much valuable biologocal research.

Student Activity

Carry out a quantitative study of plants in a selected 
ecosystem.
Aim: To determine the frequency of a plant species in a given habitat.

Using quadrats, which are square wooden or plastic frames typically 
ranging from 1 m to 0.25 m, an estimate of the number of species of 
plants in a selected region can be made. Quadrats are placed randomly 
in the habitat and a record is made of the numbers of specimens of  
selected species present inside each one. The population densities 
can be calculated from the data. 

Construct a key
Collect four specimens from your field experiment.

Clearly draw each specimen.

Devise a key to assist in identifying each specimen and exchange with 
your classmates.

Interpret the Graph 
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Study of population dynamics
Graphed are the changes in the populations of predator and prey. 

• The graph illustrates the relationship between foxes and hares; can 
you name five other predator and prey relationships?

• There is a delicate balance between the predator and prey 
populations. Can you suggest how this balance may be disturbed, 
and which species (i.e. predator or prey) is most likely to change 
this balance. 

• This model can be used to simulate biological control. What is 
biological control, and why is it used? 

• The predator-prey relationship can become a cyclic relationship. 
Explain. 

General Learning Points

• Biodiversity refers to the variety of organisms found throughout the 
varied ecosystems on the planet. It originates at the genetic level.

• A high level of biodiversity is essential to the survival of the planet’s 
ecosystems.

• Our modern civilisation relies on biodiversity for food, natural 
products and general well-being.

• Human activity has had a negative impact on biodiversity in 
ecosystems worldwide.

• Biodiversity may be enhanced by restoring habitats, by 
environmentally-sensitive farming and by sensible urban planning. 
Pollution and unsustainable activities can be curbed by effective 
legislation.

• Long-term preservation of DNA (the “frozen ark”) may allow the re-
introduction of threatened and extinct species in the future. Zoo-
breeding programs and seed banks serve a similar purpose.

• Continual monitoring and research into organisms and ecosystems 
is necessary because so much is unknown.

• The total number of species on Earth is unknown. The greatest 
level of biodiversity exists at the level of micro organisms. It can be 
assumed that anything happening in the macro world intimately 
affects them. The converse is also true.

Revise The Terms 

Can you recall the meaning of the following terms? 
Biodiversity, Chernobyl, climate, crop rotation, dingo, DNA, dodo, 
ecosystem, exotic species, extinction, fauna, feral, flora, genetic, 
genus, GM, habitat, hybridisation, intensive farming, livestock, mass 
extinction, monoculture, natural selection, nature corridor, organic 
farming, parasite, predator, qualitative, quantitative, salinity, species, 
systematics. 

Check the Glossary of Terms for this lesson at www.sta.ie
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Biodiversity

untended land, private and available to wildlife. Many clubs have 
replaced exotic ornamental plants with native species.

Shooting and fishing may not be seen as environmentally beneficial 
activities, but responsible hunters and fishermen have a vested interest 
in protecting habitats which might otherwise disappear under housing 
or monoculture. Hunters provide an unpaid culling service in places, 
and the fees paid by hunters or fishermen can be directed towards 
conservation. But for shooting, red deer in Scotland would long ago 
have destroyed ancient forests.

Cities and industry 
Our towns and cities may seem unlikely places, but they have biodiversity 
value too. Domestic gardens, parks, open spaces, landscaped offices 
or factories and derelict city sites have become habitats with variable 
levels of biodiversity. 

Manmade structures can  
offer shade and refuge  
and enhance biodiversity. 
Green roofs, traditional in 
Scandinavia, can enhance 
biodiversity. A waterproofed 
roof can be overlaid with 
native stone/soil to varying 
depths and seeded with 
diverse plants. This procedure, 
potentially opening large 
areas for organisms, is 
possible on roofs with a pitch 
of up to 40°. 

Industry needs biodiversity as many raw materials come from nature. 
Legislation exists to minimise, monitor and control pollution. Before 
major building and road construction, planners must carry out qualitative 
and quantitative ecological surveys and plan for minimum ecological 
impact. Adding simple features such as native planting, ponds and 
nesting boxes, has proved successful in many places.

Islands 
Isolation makes islands more amenable to ecological intervention. Laws 
help protect them and the surrounding oceans from over-exploitation. 
However, they are still vulnerable to climate change. 

On subantarctic Campbell, long abandoned by settlers, rats and feral 
sheep were eradicated while native species were re-introduced from 
outlying islands. Extinct species are lost but sometimes their role can 
be performed by introduced species. The seeds of one tree species on 
Mauritius germinated only after being softened by passage through the 
dodo. Germination, which had ceased, has now resumed with the 
introduction of turkeys. 

World Agreements
One of the key agreements adopted by the vast majority of world leaders 
at the United Nations’ 1992 Earth Summit in Rio de Janeiro was the 
Convention on Biological Diversity. The European Union also set a 
target to halt the loss of biodiversity by 2010, with each Member State 
drawing up a National Biodiversity Plan. Ireland is in the process of 
producing its second National Biodiversity Plan.

has relatively low livestock 
numbers. The more intensive 
farming systems have developed 
from the increased consumer 
demand for cheap and efficient 
food production, and this 
threatens biodiversity. 

In Ireland, a number of EU-
supported measures have been 
adopted to support and promote 
sustainable farming activities, 
with particular emphasis on 
protecting biodiversity and water 
quality. 

How can farming help preserve biodiversity? 
Farming practices can also have an enormous positive influence on the 
environment. Uncultivated field margins support a mixture of grasses 
and insects, many of them crop pollinators. Correctly maintained 
hedgerows are valuable habitats as they provide shelter, food and act as 
nature corridors to allow genetic exchange between organisms in 
different habitats, thus expanding the gene pool. Hedgerows also enable 
animals to hide from predators and many hedgerow birds eat crop pests. 

Organic Farming
Organic farming is increasingly seen as 
offering enhanced environmental and 
biodiversity benefits. For a farm or farm 
produce to be recognised as organic, 
the farmer must use production methods 
that do not damage the environment, 
that respect the countryside, and that 
follow the highest standards of animal 
welfare. Strict rules apply to the use of 
chemical fertilisers and pesticides. 
Small-scale crop rotation – largely 
abandoned for economic reasons but a 
basic principle of organic farming – 
helps maintain soil fertility and reduces 
the need for fertilisers. 

Maintaining Genetic Resources
Most of the crop varieties and animal breeds common in agriculture 
today are the products of selective breeding designed to maximise 
productivity. Older varieties of cereals, vegetables or fruits are valuable 
sources of genetic diversity however, and need to be maintained. Native 
breeds of cattle or sheep are also important as a possible genetic 
resource for the future. In Ireland, there is a programme for the 
preservation of both animal and plant genetic resources that includes 
seed bank collections of agricultural crop varieties, growing trials of 
older cereal or fruit varieties, and supports for farmers who keep native 
breeds of livestock.

Sporting and amenity 
Golf clubs can get bad press, particularly when one sees sprinklers in 
action during a drought. However, up to 40% of any club’s area may be 

What is Biodiversity?
Biodiversity refers to the variety of life. This variety is expressed 
in different ways:

Genetic diversity within a 
species. All individuals of 
a particular species have 
common features but they 
are not all identical. In 
general each individual 
has a unique set of genes. 
In a large population there 
is typically more variation 
than in a small population 
with a limited gene pool.

• Species diversity within an ecosystem: A stable ecosystem must 
have a variety of species; these include producers, consumers and 
decomposers.

• Ecosystem diversity. Different ecosystems have characteristic fauna 
and flora and within an ecosystem there are distinct habitats and 
microhabitats.

Biodiversity on Earth has varied historically due to natural variations in 
climate, impact events, geological activity and other factors. Mass 
extinctions have occurred many times in the Earth’s history. Less 
dramatically, unknown numbers of species have disappeared through 
the long process of evolution and natural selection. Scientists agree that 
species extinctions have accelerated in recent decades however. 

Reasons for Biodiversity Loss
Rising human population has meant increased demand for space and 
resources. Pollution and habitat loss have led to extinction of some 
species and endangerment of others. Unsustainable activities such as 
over–fishing and rainforest clearance exemplify these problems. Some 
reports predict that Climate Change may also result in biodiversity loss.

Worldwide, exotic species introduction reduces the overall biodiversity 
in favour of fewer species. If an introduced species survives, it may be 
because of the absence of the predators and competitors that would 
normally limit its numbers. As a result, these non-native species can 
become invasive and can transform ecosystems and threaten native and 
endangered species (e.g. Grey Squirrel in Ireland). 

Biodiversity and 
farming
Today, almost 75% of 
Ireland’s total land area is 
devoted to agriculture and 
forestry. Irish farms are 
predominantly grassland 
and the majority are 
considered “extensive farming 
systems” in that the land 

The Department of Agriculture, Fisheries and Food supports 
action to halt the loss of biodiversity through its contribution to 
Ireland’s National Biodiversity Plan. The Department of Agriculture, 
Fisheries and Food offers support for the protection and 
enhancement of biodiversity through a range of measures 
such as: 

• Environmental conditions attached to the Single Payment for 
farmers

• Rural Environment Protection Scheme (REPS)

• Organic Farming Scheme 

• Forest Environment Protection Scheme 

• Principles of Sustainable Forest Management and Forest 
Biodiversity Guidelines applying to all forestry operations

• Programme of work on Plant and Animal Genetic Resources

• Commonage Framework Plans

• Funding for biodiversity research projects.

The Rural Environmental Protection Scheme (REPS) rewards 
farmers for environmentally friendly and sustainable farming 
practices with an emphasis on biodiversity. Among other measures, 
REPS compensates farmers for: maintaining nature corridors, 
protecting and enhancing field margins and hedgerows as 
important sources of plant diversity and habitats; cultivating 
traditional orchards to help conserve native Irish apple varieties; 
growing traditional hay meadows that benefit wildlife and help 
maintain valuable genetic resources; conserving rare breeds of 
animals native to Ireland and are in danger of being lost to farming; 
and participating in LINNET Habitats (Land Invested in Nature, 
Natural Eco-Tillage), to provide a source of food for over wintering 
bird species.

The Organic Farming Scheme requires production methods that 
do not damage the environment, respect the countryside, and 
promotes the highest standards of animal welfare.

Further information on DAFF’s actions to promote 
biodiversity can be found on www.agriculture.gov.ie 
under the heading ‘Agri-Environment’. 

Fig. 2 Great tit (Parus major)

Fig. 1 A bumblebee (Bombus sp.)

Fig. 4 Irish hare (Lepus 
timidus hibernicus)

Fig. 5 Red admiral (Vanessa atalanta)

Fig. 3 Friesian cows


