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This Factsheet will explain the following topic areas which appear on modern A-level Biology syllabuses:
••••• the meaning of conservation, why it is needed and its importance.
••••• the conservation and management of wet habitats.
••••• the conservation and management of woodlands.
••••• the conservation and management of grasslands.

Definition of Conservation
Conservation is the maintenance of a representative range of habitats,
species and genotypes. It is also the maintenance of resources, such as
soil, water and energy. It requires mankind to have a responsible attitude to
natural resources, to practical applied ecology and to agriculture, which
includes a wise use of natural resources for the benefit of all humankind.

Concepts of conservation
1.   The preservation and protection of those features of the environment

thought to be of amenity value, such as landscape, fine building, wildlife,
clean air and water.

2. The maintenance of environmental quality against pollution.
3. The planned use of resources to ensure their continuing supply.
4. The maintenance of ecological and species diversity.

Pressures that have caused the need for conservation
1. Exponentially increasing human populations place ever-increasing

demands on the environment for provision of food, other natural
resources, living space, recreational, industrial and amenity spaces and
services.  For example, 1 mile of motorway uses 23 acres of land. Loss
of natural habitats to expanding agriculture leads to deforestation and
possible desertification.

2. Waste products of human activities have already polluted the
environment  and threaten the futures of both wildlife and humankind.

3. Human kind's ability to alter the environment (to a far greater degree
than any other organism) has resulted in, and continues to produce,
fragmentation of ecosystems and extinction.

Justification for conservation
This is a summary of the arguments made in favour of conservation (which
are not placed in any order of importance).

1. Moral or ethical argument: all species have the right to exist but
may lack the ability to survive in the light of human kind's  modifications
of the environment. Humankind has the moral responsibility, as
dominant terrestrial organism, for the care and survival of other species.

2. Aesthetic argument: animals and plants are attractive, a source of
pleasure and are the basis of much of our culture and heritage in terms
of art.

3. Psychological or amenity argument: the countryside is an important
recreational area needed for the sanity of society.

Exam Hint  - There are two commonly asked questions on this topic:
1. Questions testing your ability to apply knowledge of conservation

techniques - coppicing is common.
2. Questions testing your knowledge of the reasons conservation

is important. Essay style questions may be set.

4. Research argument: the natural environment provides an outdoor
laboratory for developing a better understanding of the natural world.
Such research has often yielded results of direct benefit to humans. For
example, radar was discovered as a result of studies on bats. Also,
most medicines used, even today, are derived from plants.

5. Genetic argument: wild species are more resistant to pests, climatic
variations and disease. The genes responsible could be incorporated
into domestic and cultivated varieties of crops, so increasing yield.

6. Natural control argument: biological control of pests by using natural
predators is better than using chemical control which causes pollution.

Culling as a conservation technique
Often the only way to conserve a variety of species characteristic of the
habitat is to remove any aggressive or over-abundant species. i.e. cull (kill
some of) the ‘problem causing’ individuals. Thus populations of deer are
regularly culled to reduce the risk of disease transfer and to prevent the
destruction of vegetation by overgrazing. Populations of seals may also be
culled, also to reduce the incidence of disease and to reduce their impact on
their food supply, thus enabling other organisms in the community to
survive. The numbers of predatory black-backed gulls in a nesting seabird
colony may be reduced to lower the impact of their depradations on the
eggs and chicks of other species of seabird in the community, such as
guillemots, razorbills, puffins, kittiwakes, fulmars and other gulls.

Remember - in the U.K. due to human influence, probably no habitat
is now truly natural, so the aim is to conserve a wide variety of semi-
natural,  attractive man-made ecosystems e.g. wetlands derived from
gravel pits.

Managing wet habitats and maintaining diversity
Wet habitats include rivers and streams, canals, ditches and ponds, and the
banks and edges that border these.
Conservation of rivers: Rivers should be managed to include the following
diversity of habitats:
• riffle and pool (flats) sections.
• meanders.
• braided channels.
• cliffs, sandy shores, spits and shingle beaches.
• adjacent marsh, fen and marginal land.
By preserving the widest possible variety of habitats a greater diversity of
species is maintained.  In order to achieve this rivers will occasionally need
to be cleared.
River management should include:
• as little bush and tree clearance as possible.
• overhanging trees should be retained as they provide habitats for river/

bank dwellers such as otters and water voles.
• fallen trees should be left adjacent to the river.
• to improve light levels in the river, trees should be removed or cut back

generally on the south bank and left undisturbed on the north bank.
This will encourage plant growth in the river.
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• if dredging is to be carried, out, trees should be removed only on one
side to allow access.

• selected areas should be left undisturbed, and any removed plants
should be replaced after dredging or clearing.

Conservation of ponds and ditches: Shallow waters will eventually
become dry land, if left, because of accumulation of silt and vegetation.
Therefore, they need management to control these succession processes:

• only short lengths of ditch should be cleared in any one year.
• uncleared lengths should be left between cleared stretches to allow

recolonisation.
• marginal vegetation should be left, especially on the north or shadier

side, to encourage growth.
• banks should be left gradually sloping therefore allowing a variety of

depths so smaller animals have access to the water.
• clearing is least damaging if carried out in the autumn.
• herbicides should not be used.
• vegetation cover should be left around the ditch or pond to provide

shelter and hibernation sites for animals such as amphibians.
• depths of over one metre should be present in some parts to allow

survival below frozen surface water.
• restricted use of inorganic fertilisers in nearby areas.

Management and conservation of woodlands
Coppicing: This is an ancient traditional woodland management technique
known to have been in use since Neolithic times (4000BC). It depends
upon the ability of most broadleaved trees to vegetatively regenerate i.e.,
to send up new shoots from a cut stump. The shoots are allowed to grow
for 1-25 years depending upon the desired products. Some of these are
shown in Table 1.

Table 1. Some uses of cut trees

Tree species Rotation time (years) Uses of cut trees

Alder 10 - 20 Chair legs, clogs, board
walks, charcoal

Ash 10 - 25 Tool handles, rakes, fence
palings, hurdles, gates and
firewood

Hazel 6 - 10 Thatching spars, hedging
binders, firewood

Willow 3 - 5 Basketry, hurdles, bean
poles

Often a limited amount of trees are allowed to grow to maturity amongst
the surrounding coppiced stems; these trees are called standards. The
standards are the trees that are highlighted not to be chopped down. Other
trees in the area, usually ones which are diseased or are growing at unusual
angles, are marked for removal. The trees that are to be chopped down are
cut close to the ground, and at an angle, so any water will run off the stump
and reduce the risk of fungal infection. The stumps of the trees are protected
from grazing herbivores (e.g. deer), which if allowed would eat the shoots
as they regenerate so hindering or stopping this process.

The coppice cycle: A wood to be coppiced is usually divided into a
number of compartments. The number of years over which: the shoots will
be allowed to grow is called the coppice cycle or rotation. Thus, using a
cycle of 10 years involves splitting the wood into 10 compartments, one of
which will be felled each year.

This cycle of management gives several growth stages, from completely
clear ground (year 1) through to maturing stems (later years) which has
important environmental implications by increasing biodiversity.

The revival of coppicing: Coppice management is vital in our oldest
woods (known as ancient woodland). In these valuable habitats wildlife
diversity depends on the coppice cycle. With the decline of coppicing to a
small scale by land owners, large organisations like the Wildlife Trusts
and the Woodland Trust have committed themselves to continuing this
management. Recently, a group known as the Coppice Association has
formed to encourage the revival of this ancient form of woodland
management.

Coppicing may also be used in hedge management and is an invaluable
technique in the restoration and regeneration of neglected stock barriers.
Energy coppicing is a relatively new extension of this management
technique. Short rotation of Willow and Poplar provides wood for fuel to
provide heat.

The environmental benefits of coppicing
1. Improved landscape: Coppice woodlands are deciduous and because
they are made up of different aged compartments they have a diverse
internal structure. Thus they fit into the landscape much more easily and in
a more visually pleasing way than even-aged monocultures of coniferous
or exotic species.
2. Improved conservation: Native deciduous species provide a habitat for
many organisms, both invertebrate and vertebrate. The diverse age and size
of trees provides a variety of habitats and increases the diversity of both
plants and animals. The relatively short rotation cycles means that complete
canopy cover periods are short thus increasing the light intensity at ground
level. This allows seeds of herbaceous plants to proliferate, so increasing
species diversity. Coppicing increases the longevity of the tree stumps so
increasing the life span of the overall woodland.

Management of grasslands and maintaining diversity
Grasslands often make up a proportion of agricultural land whereby
productivity must be maintained at an economic level, either by crops
removed from the area or by animals grazing on the land. Other areas of
grassland are to be found as parks, golf courses, horse racing courses, as
well as gardens and in areas designated for conservation. Maintenance of
grassland is achieved through mowing, grazing and sometimes burning, but
the diversity maintained depends upon the management technique
employed.

Mowing: This is an unselective means of controlling plant growth.  Mowing
done with a machine cuts the sward to a uniform height and gets rid of any
irregularities such as tussocks and molehills.

Mowing done more traditionally with a scythe gives a less regimented cut
and retains some of the unevenness which can provide useful habitats for
invertebrates and nesting birds.

The cut vegetation may be removed for use as hay or silage crop. Grass
grown for silage normally consists of high yielding varieties and chemical
fertiliser is added to maximise the crop yield.  Mowing for silage generally
starts in late April or early May, followed by two more cuts at six weekly
intervals. The emphasis is on high yield and uniformity of growth and
mowing at the correct time for best quality silage. Greater diversity is
achieved when grass is cut for hay, usually in June or early July.  The later
cutting allows more species to flower and produce seeds.

Removal of the vegetation removes nutrients from the area and these need
to be replaced.  In traditional farming, nutrients are renewed by animals put
to graze on the mown pasture, but modern methods rely upon the
application of artificial fertilisers. High levels of nutrients encourage the
growth of vigorous species of grasses that may exclude other less
competitive species.

If mowings are left on the ground they may smother small plant species or
prevent seedlings from reaching the surface during germination. Accumulated
mowings discourage ground dwelling invertebrates and create pockets of
high nutrient levels. Regular mowing tends to lead to uniformity of species
and reduction in species diversity.
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Increased diversity of species can be achieved by varying the season and
frequency of mowing and the height of the cutting. Some plants can survive
frequent cutting or trampling, but many need to flower and set seed if they
are to survive. For spring flowers, the mowing needs to be done towards
the end of June, but if there is a predominance of species which flower in
June or July, the cut should be delayed until late August.

Generally the even, close cut of frequent mowing is inhospitable to
invertebrates, whereas they are encouraged by rough tussocky grass with
patches of uncut vegetation, which may have been left uncut for 2 - 3
years.  The long grass also provides cover and nesting sites for birds. It also
helps if the fields are cut from the centre to the outside so that any birds,
especially with young, have a chance to escape and find cover.

Grazing: Grazing animals are selective in their choice of species.  In Britain
the main grazers are cattle, sheep and horses, though wild animals,
particularly rabbits, have an influence on the nature of grasslands, and the
prevention of succession.

Sheep bite vegetation close to the ground and hence maintain a short sward.
This type of habitat is favoured by birds such as curlews, woodlarks and
wheateaters. During the day the sheep deposit their dung across the area
but at night it is deposited in specific areas which then become enriched
with nutrients which reduce plant diversity. Trampling by sheep has little
effect except where the soil is loose or on steep hillsides.

Cattle wrap their large tongues around the vegetation and compared with
sheep can eat tall, coarse plants, leaving a more uneven sward. They also
tend to select certain patches to graze. Cattle also trample the ground
leaving hoof marks, bare soil and muddy patches. Their dung ‘pats’ result
in local enrichment of nutrients, with the area around the pats being
unpalatable. However, the pat itself provides an environment for a
community of invertebrates to become established for a short period of
time. Trampling by cattle along ditches can increase the muddy marginal
area around them, but excess trampling can be harmful to soil structure and
vegetation.

Horses are more selective in what they eat than cattle or sheep, and may
almost eliminate some species from an area, producing patchy vegetation.

Wet grasslands: These are part of the traditional farming system.  In
summer the meadows are cut for hay and then used for grazing; in winter
they often become flooded. The expanse of open water attracts a wide
range of birds, including waders such as lapwings, redshank, snipe, swans
and geese.  However, prolonged flooding may have an adverse effect on
both vegetation and on the soil invertebrates.  It is particularly important
to have edge habitat and pool margins to provide suitable areas for waders
and chicks.

Changing farming practices have led to a reduction in wetlands, so
improvement projects have been embarked upon to restore wetlands and
so encourage birdlife.  Water levels in surrounding ditches and ponds may
be controlled to allow deliberate flooding at certain times.

Integrating conservation and production
In Britain the demand for increased food production has meant that
traditional small scale farming has largely been replaced with intensive
large scale systems. These rely heavily on the use of machinery, fertilisers,
pesticides and herbicides.  In addition more land has been turned over to
agricultural practices by clearing woods, draining wetlands and ploughing
up meadows. Table 2 shows the effects of some changes in farming practices.
There are ways of improving diversity, with minimal economic loss in
terms of crop yield, even on the intensely farmed estates. Table 3 overleaf
lists some farming practices and some ways in which methods of
conservation can be integrated into the farm system. Several schemes and
advisory bodies exist for easing the creation of wildlife habitats, for example:
• the establishment of Environmentally Sensitive Areas (ESAs).
• the establishment of Sites of Special Scientific Interest (SSSIs).
• set aside schemes.
• farm woodland schemes.
• the Farming and Wildlife Advisory Group (FWAG).

Table 2. Some changes in farming practices that have resulted in loss of natural habitat and reduction in species diversity.

Change in farming practice Effect on habitat and species diversity

uncropped land converted to cropped reduced vegetation, invertebrate and vertebrate diversity

large woods fragmented into small woods decline of woodland species

removal of hedges to increase field size loss of plant species; loss of berries and nuts as food supply for birds and mammals;
decline in small mammals, birds (including owls) and in invertebrates

farm ponds filled in loss of aquatic vegetation, pond invertebrates, fish, amphibians, and aquatic birds

wet meadows drained change in vegetation; reduced invertebrate diversity, decline in wading birds

permanent pastures converted to temporary pasture reduced vegetation diversity, reduced earthworms and other invertebrates; loss of
bird species

lack of crop rotation reduced diversity, particularly of butterflies; reduced bird diversity

greater use of herbicides and pesticides direct toxicity causes reduced invertebrate diversity and disruption to food webs
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Practice Questions
1. (a) Define the term ‘biodiversity’. 2

(b) Why is it considered important to maintain biodiversity? 3

(c) Suggest why global warming may accelerate the loss of biodiversity.
2

Total 7

2. The diagram shows the effects of a hedgerow on the environmental
conditions in a wheat field.

Table 3. Some farming practices and ways in which methods of conservation can be integrated into the farm system.

Habitat Use and Management Management for conservation Benefits

Used for grazing, hay, silage.
Involves weed control, use of
lime fertiliser and farmyard
manure, reseeding, control of
stock density.

Used as stock proof fences, for
shelter and game preservation.
Involves laying, cutting,
coppicing, annual trimming.

Used for drinking water by
stock, for irrigation and for
fishing.

Only use minimum quantity of fertilisers.
Retain damp areas and corners. Avoid
reseeding. Prevent invasion by scrub. Avoid
tree planting if flora is already highly
diverse.

Keep hedges thick at the base and of
reasonable height. Keep some trees in the
hedge and lay coppice at suitable time
intervals.

Manage part at a time to allow
recolonisation. Keep unpolluted, do not
allow nitrate run off into pond. Avoid
overshading by surrounding trees.

Will improve diversity of plants,
butterflies and other invertebrates, and
birds, including winter thrushes and
waders.

Will improve diversity of plants,
butterflies, other invertebrates, birds
and small mammals.

Will improve diversity of plants,
dragonflies and other invertebrates,
fish, amphibia, birds and mammals.

Grassland

Hedges

Ponds

• the Royal Society for the Protection of Birds (RSPB).

(a) Suggest reasons why the hedgerow may increase the growth rate of
the wheat.     4

(b) Suggest reasons why removal of the hedgerow may be detrimental
to the environment. 4

(c) How should the hedgerow be managed in order to maintain good
biodiversity?     4

Answers
1. (a) the number/variety/variability of types/species of living organisms;

within a population/community/ecosystem;
reference to/quantified reference/species and ecosytem diversity
index; max 2

(b) ethical reasons;
economic benefits/drugs/food sources;
maintain evolutionary processes/potential;
aesthetic reasons; max 3

(c) organisms may be unable to adapt with sufficient speed to changes
in temperature/rainfall/water availability;
may die out and interrupt a food chain/knock on effect;
sea level rise will cause flooding/habitat destruction; max 2

Total 7

2. (a) decreased evaporation/increased soil moisture decreases water
stress/provides water for transport/metabolism;
increases in air temperature increase the rate of photosynthesis;
decreased wind speed reduces wind damage/soil erosion/
transpiration loss of water;
increased soil temperature increases decomposition/release/uptake
of nutrients;     4

(b) causes loss of plant species;
loss of fruits/nuts/insects/spiders which are food supply for birds
and small mammals;
loss of diversity of invertebrates/birds/small mammals;
risk of soil erosion due to higher wind speeds;
greater evaporation from soil/transpiration from plants thus slow-
ing crop growth; max 4

(c) lay hedge correctly when needed rather than just cutting back;
keep thick growth at the base;
keep hedge at a reasonable height;
maintain some trees/various species of trees in the hedge;
coppice these trees at suitable time intervals; max 4

Total 12
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