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Why is
ecology
so difficult?

here are some questions which A-level
candidates answer very well, but there are
other areas where, year after year, answers
are poor. One of these is ecology. Ecology
forms a large part of most syllabuses so it
is not a topic that you can avoid. Follow the
simple advice given here and you could do
much better.

Spare a thought for your examiners. If they
set an ecology question about organisms
living on a rocky seashore, it would not be
seen as fair to those candidates who had
studied the animals and plants found in
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An A-level question explained that bullocks are raised for beef. They are male cattle
which have been castrated. It went on to ask candidates to explain why there was a
higher percentage of lipids in a bullock carcass than in dead leaves.

Now read what some A-level candidates wrote.

Bullocks ...

... eat things which only accumulate after their death.

... are carnivores and eat a lot of meat.

... have a lot of fat because they haven’t learnt to eat properly yet.

... are animals that need a lot of fat for mating purposes.

woodlands or ponds. So the examiners try
to use unfamiliar information which will
not have been studied by anyone as part of
their course. In this way, they will be
equally fair, or unfair, to all candidates.

-Students who have acquired a broad

general knowledge of living organisms,
however, will be better placed to interpret
the data provided. They will avoid making
the kinds of statements you see in Box 1.

A question relating to the particular ecosystem these students are learning about might give
them an unfair advantage in an exam.

It is important that you should try to do
something about your background knowl-
edge while you still have time. So here are
the first pieces of advice:

spend some time each week either
watching one of the excellent natural
history programmes on the television
or reading an appropriate article in a’
magazine such as BIOLOGICAL SCIENCES
REVIEW;

concentrate on finding out something
about a few of our wild animals and
plants, and gaining some understanding
of the general biology of crop plants and
animals.

Scientific words have precise meanings. If
you don’t use the proper language, you will
run the risk of writing in vague terms
which will gain very little credit. Remember
that organisms compete for resources; they
don’t “fight each other’ for them. They
occupy different ecological niches in an
ecosystem; we certainly shouldn’t say that
‘they build their homes where they are
happiest’ because we don’t know what
other organisms feel! Here, then, is the
next piece of advice:

learn the meanings of the words in Box
2 and use them wherever you can.
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Nettles are among the most familiar of all wild
plants. The artwork on the right illustrates three
of the commoner animals found on nettles. The
two-spot ladybird and the seven-spot ladybird
are secondary consumers which feed on the large
nettle aphid. The large nettle aphid inserts its
mouthparts into the nettle and feeds on the
contents of the phloem. We can use the organisms
in the picture to illustrate the basic ecological
terms with which you must be familiar.

Environment

The environment of an organism is the conditions
that surround it. The environment consists of a
non-living or abiotic component and a living or
biotic component.

Abiotic

Abiotic factors relate to the non-living part of
the environment. With the nettle plants, for
example, these factors include the concentration
of mineral ions in the soil, temperature and rain-
fall.

Biotic

Biotic factors relate to the living part of the
environment. Competition between the different
species of ladybird for their aphid food and the
effect of predation by these ladybirds on the
aphids are examples of biotic factors.

Competition

Competition is the interaction of different organ-
isms for the same resources. Intraspecific compe-
tition is competition between members of the
same species. Nettles, for example, will compete with each other
for mineral ions in the soil and for light. This is likely to result in
some plants growing faster and to a greater size than others.
Interspecific competition is competition between different species.
The two species of ladybird compete with each other for large
nettle aphids.

Population
A population is a group of organisms belonging to one species.
The members of a particular population will be found in a partic-
ular place at the same time. In the example above, there are four
distinct populations: the aphids, the nettles and the two species
of ladybird.

Community

Community is the term used to describe all the populations of
different organisms living in a particular place at a particular
time, so all the organisms associated with the nettle patch form
a community.

Ecosystem

An ecosystem is the basic unit of ecology. It consists of the
community of living organisms and the abiotic factors that influ-
ence these organisms. The patch of nettles probably forms part
of a larger ecosystem such as an oak woodland.

Habitat

The habitat is the place where a particular population or commu-
nity lives. It is not one specific place but all the places where a
particular organism or community exists. The habitat of the large
nettle aphid, for example, is the underside of nettle leaves, while
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the habitat of the nettles in an oak wood may be along the banks
of streams and around rabbit burrows where there are appropriate
soil conditions.

Niche

The meaning of this term is rather complicated. In very simple
terms, an organism’s niche is the place where it is found and
what it does there. We could describe the niche of a two-spot lady-
bird as a predator of aphids found on the growing shoots and
undersurface of the leaves of nettle plants. A very important
ecological principle is that no two species of organism can have
exactly the same niche. The two-spot ladybird and the seven-spot
ladybird both feed on large nettle aphids but there are slight
differences in their niches. The two-spot ladybird is a smaller
insect and tends not to move great distances. It is usually asso-
ciated with large colonies of aphids where it feeds on the smaller
aphids. The seven-spot ladybird moves from plant to plant and
feeds mainly on adult aphids. These slight differences in niche
mean that competition between the two species is limited.

Producer

A producer is an organism that can produce organic molecules
from simple inorganic ones using energy from the sunlight and
from chemical reactions. Nettles are producers.

Consumer

Consumers feed on other organisms. They get their nutrients from
complex organic molecules. Primary consumers, such as aphids, are
herbivores and feed directly on producers. Ladybirds are secondary
consumers. They are carnivores and feed on primary consumers.
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Examination candidates tend to use words
like ‘insect’ and ‘bird’ in a very sloppy and
general way. Suppose you want to provide
an example of a food chain to illustrate an
answer. You might suggest something like:

grass —> insect —> sparrow —> hawk

There are two obvious problems here.
There are many different species of insect,
even in the UK, and very few of them eat
grass. The term is imprecise. The other
problem is the sparrow. Sparrows feed
largely on seeds, not insects. An example
from Box 2 would be much better:
two-spot

nettle —> large nettle aphid — ladybird
Bear in mind that you should:

@ be as specific as you can when writing
about actual organisms;

o familiarise yourself with a few of the
individual species that you have encoun-
tered in your fieldwork and use these
to illustrate your answers wherever
possible.

OTHER ORGANISMS
DON'T BEHAVE LIKE HUMANS

Ecology is about real organisms which
behave in their own specific way. Look at
this part of a question which comes from
an NEAB examination paper.

Rabbits live together in underground
burrows called warrens. They feed in the
open in areas around the warren. The
table shows the numbers of male and
female rabbits trapped at a number of
warrens. -

(a) Describe the general trend in the ratio
of male to female rabbits trapped inside
the warrens as the rabbits get older.

Site of trapping | Approximate age Number of males | Number of females
Under 6 weeks 140 151
inedethe 6-10 weeks 124 158
warrens
11-16 weeks 202 265
Mature (over 16 weeks) 2526 3357
In the open Mature 219 132

© F. WARNE & CO., 1902, 1987.

write answers like these:

see the traps.

Think about rabbits like picture B and not like picture A. Then you won’t

Female rabbits in the 11-16 week age group stay with their mothers in the
warren to gain experience of raising a family.

As rabbits get older they realise that if they stay in the warren they will
get trapped. Male rabbits realise this faster than female rabbits.

Eyesight is sex-linked. Female eyesight gets worse with age, so they cannot

BOX 3 FLUFF AND NONSENSE

(b) Suggest a hypothesis to account for this
observation.

(NEAB Module BY02, Summer 1998,
Question 3)

The answer to part (a) is fairly straight-
forward. If you look at the data in the third
and fourth columns you will see that, as the
animals get older, there is a decrease in the
ratio of male to female rabbits trapped in
the warren. Now look at part (b). You need
to produce a hypothesis to account for this
observation. You don’t need to know much
about the biology of rabbits because the
answer lies in the information you have
been given. The most likely explanation
for this change in ratio is connected with
the fact that, at maturity, male rabbits
appear to be spending more time outside
the warren because this is where they are
trapped. There is no need to invent reasons
based on what humans might do in such a
situation, as in some of the answers shown
in Box 3.
So, the last piece of general advice is:

 other species of animals and plants are
quite different from humans — do not
write as though they behave and ‘think”
in the same way. B
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‘Food’s OK ... | just can’t get used
to the atmosphere.’
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