AQA A2 Biology Unit 4 Chapter 5 Energy & Ecosystem (Part B)

15.

Phyvtoplankton are microscopic photosynthesising organisms which live in water. In
favourable environmental conditions they have a very high rate of reproduction. They are
eaten by microscopic animals called rooplankton. In an investigation, samples of water were
removed from a lake at intervals over a twelve-month period and the biomasses of these
organisms were determined. The results are shown in the graph.
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The diagram shows the relationship between the biomass of the phyvtoplankton and the
biomass of the zooplankton for one of the months during this investigation.
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(a) Use the graph to give ome month in which this relationship would have been found.



(b) Explain why the biomass of the primary consumers is less than the biomass of the
producers in most communities.

ic) Explain why the biomass of the phytoplankton in the lake could be less than that of the
rooplankton, as shown in the diagram.

(T mark)




16.

The herring is a fish found in the North 5ea. In the food chain below, the figures represent
biomass. The units are g:n‘j-

Phytoplankton —— = Fooplankton —— = Herring
4.0 210 L7

a) Sketch and label a pyramid of biomass to represent this food chain.

(1 mark)

(b} Inthis food chain, the phytoplankton reproduce very rapidly. Suggest why this rapid rate
of reproduction is essential to sustain the food chain.

(2 muarks)

(c) Phytoplankton are mainly unicellular Protoctista. Give two structural features vou
would expect to find in phytoplankton cells
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(2 muarks)



17.

In the activated shudge method of sewage treatment, organic matter in untreated sewage
supplies nutrients to bacteria in the treatment tank. These bacteria inchude decomposers and
nitrifying bacteria. The bacteria are eaten by ciliated protoctistans, which are, in rn, eaten
by carnivorous protoctistans.

(@) (i) Sketchand label a pyramid of energy for the organisms found in the treatment
tank.

{1 mark)
(ii) Explain what causes this pyramid of energy to be this shape.

(2 marks)

18.



The graph shows the effect of carbon dioxide concentration, light intensity and temperature
on the rate of photosynthesis of a crop plant.
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(a) Which factor is limiting the rate of photosvnthesis at point X7 Explain your answer.

{1 mark})



(b} In a glasshouse in winter, the mean carbon dioxide concentration is 0.03 %, the
temperature is 20°C and the light intensity is 3 kilolux.

Using the graph, predict whether increasing the carbon dioxide concentration to (.12 %

or the temperature to 30°C would result in the greater increase in growth. Using vour
knowledge of photosynthesis, give an explanation for your answer.

ic) Explain why it is not advisable to increase the temperature in a glasshouse on a dull
winter day.

(d) Little of the sunlight falling on the leaves of a plant grown in a glasshouse, even under
optimum conditions, is used in photosynthesis. Give two explanations




19.

{2} (i) Whatis meant by biclagical control?

{1 mark}
({ii} Give two characteristics of a successful biological contral agent.
|

(=]

(2 maris)

Spider mites are pests which cause damage to cucumbers that are grown in glasshowses. The
graphs show the results of an investipation inte different ways of controlling spider mites. In
one glasshouse, spider mites were mezated with pesticides. In anather glasshowse, 8 predatory
mite was wsed as 2 biological control agent.
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(b)  Which method of controlling spider mites was more effactive” Give evidence from the
graphs o SUpPOTL YOUT AnEWer.

Methad:

Evidence:

{2 marks)
{c)  Meither method pet= nid of the spider mites completely. Explain the reason for this for:
{i} chemical control;

{ii} biclogical control

{3 marks)



20.

The adult whitefly and its larva feed on the leaves of crop plants. A parasitic wasp lays its eggs
inside the whiteflv larva. When the wasp larvae hatch, they feed on the internal organs of the
whitefly larva. The wasp can be released into glasshouses to act as a biological control for the
whitefly.

(a) How would the whitefly reduce the vield of a crop plant?

(i)

(2 marks )

Give two reasons why biological control might be better than the use of chemical
pesticides for controlling whiteflv.

(2 marks}

Give two reasons why the use of chemical pesticides might be better than
biological control of the whitefly.

(2 marks )



21.

Purple loosestrife is a plant which grows in Europe. It was introduced into the USA where it
became a pest.

(a) Suggest why purple loosestrife became a pest when it was introduced into the USA,
but 15 not a pest in Europe.

{2 markx)

{b) A European beetle was tested to see whether it could be used for the biological control
of purple loosestrife in the USA. In an investigation, beetles were released in an area
where purple loosestrife was a pest. The table shows some of the results.

Time after Mean number of Mean number of
releasing purple loosestrife stems beetles per
beetles / vears per square metre square metre
1 22 5
2 B 40
3 (] 68
4 T 62

Are the beetles effective in controlling purple loosestrife? Give evidence from the
table to support vour answer.

{2 markx)
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22.

Over many years, the water flowing into a lake contained low concentrations of a pesticide.
This led to very high concentrations of the pesticide in some species of fish.

{a) The pesticide reached a very high concentration in these species of fish. Explain how.

{3 marks

(b)  Perch and pike are two species of fish that live in the lake. Perch feed on plants.
Pike eat other fish. People can safely eat perch but are advised not to eat pike.

Explain why.

() Although large pike from this lake should not be eaten, it is usually safe to eat small
pike.
Suggest why.

{2 marks

id) Crop pests can be controlled by pesticides and by biological control. Integrated pest
control combines both these methods. Explain the advantages of integrated pest
control.




23.

Resd the following passage.

Malarias is a disease which kills over tao million people every year. It is camsed by

a microorganism that lives in the blocd. This microorganism is spread from peaple

with malaria to uninfectsd peaple by mosguitoes.

A comimon fungus could become a valuable weapon in the fight against malaria. It

kills the mosquitoes that carry the malaris-causing microorganism. As 3 result of a 5
laboratory investigation, scientists have found that spraving with the fungus couald

belp to prevent the spresd of malasia.

A second investigation was then carried cut. Fungal spodes were sprayed on walls

of houses. Scientists found that, when 3 mosquito came info conksct with the

spofes, the spores germinated and the fumgus grew skowly i the body of the 10
meosquito. The mosquito then died.

The use of the fungws in killing mosguitoss was an important discovery because

many mosguitoes have developed resistance to chemical insecticides. Those

insecticides that are stll effective, such as DOT, are o banned because they can
accumulate in food chains. 15
& The Times, 10 June 2005

Use informaticn from the passage and youar own knowledpe to ansaer the following
questions.

fa} 1) What is meant by bivlogical coatrol 7

(il) Describe the advantages and disadvantages of using biological controld to kill
misguitoes that transmit malaria.



(d) Scientists supgested that, as a result of these investigations, the fungus could be used to
control mosquitoes. They thought that it would be necessary o use an insecticide a5
well as the fungus for the first few weeks.

Explain why it would be pecessary to use an insecticide as well as the fungus for the
first few weeks.



24.

In an attempt to control the huge numbers of an insect pest, low doses of a pesticide were
sprayed on a lake. After spraying, the concentration of pesticide in the lake water was 14 parts
per billion. After spraving, diving birds which fed on small fish in the lake were found to be
dying. The concentration of the pesticide in these birds was more than 1 part per thousand.

(a) Explain why the pesticide was in such a high concentration in the diving birds.

25.

Tomabe growers have increased the yield of fruit from 100 to 400 tonnes per hectare by
growing the tomato plants in aotomatically heated gleshouses and enhancing the carbon
dioxide conoentration. To control the notrient supply to the roots, the plants are grown
without soil in plastic troughs, as shown in the diagram.

2 to 3Imm depth of
Tank containing nutricat solution
autrient solution
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{a) Explain how enhancing the carbon diozide concentration belps 1o increase the yield

2 murkes)

(b) Maintzining a high temperature in a glashouse in winter, when the lght intensity is bow,
may reduce the yield. Explain how.

2 murkes)



(c} Tomato fruits have a high percentage of water. When making tomato ketchup, it is more
econamical to use fraits which have a low percentage of water. (Growers can reduce the
water coabent of ibe fruit by adding sodium chloride 1o the nutrieat solation in the
plastic troagh.

Explain how adding sodiwm chloride can reduce the water content of the frait.

26.

A popular lake in the United States was affected by large swarms of midges (small biting
insects) in the summer. The lake was sprayed with insecticide to kill the midges. The effect of
spraving on the following food chain in the lake was investigated.

Plant plankton — sunfish —— western grebe

(2) Shortly after spraving the concentration of insecticide in the water of the lake was

25107 gu:lm'J. After four weeks the concentration in the plant plankton was equivalent
to Sx 107 gdm ™.

Bv how many times was the insecticide concentrated?

{1 mark}

(b} After a few months the concentration of insecticide in the grebes was more than six
times the concentration in the sunfish. Explain why.




27.

{a} Desribe twe problems cansed by the ose of non-specific insecticides.

(b} The graph shows the namber of species of insects reporied o be resistant to at least one
imsecticide between 1930 and 159%80L
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(i) Suggest ome reason why there was a rapid rise in resistant species after 195,

5 (i) Explain bow an insect population can becoms resistant to an insecticide



28.

{2} Growing the same crop over a larpe area year after year is koown 23 monooalture.
Explain whky an outhreak of pests is more of a problem in monocultare than whers a
mixtare of crops is grown.

(B} & (i)

(iE]

Inzect pests have developed resstance to pesticides I the resistance is doe 10 a
single gene, explain how resistant insscts could be produced when both parents are
susceptible to the pesticide.



29.

DDT is a pesticide. It used to be sprayed on crops to kill insects. Runoff from fields could
carry DDT into lakes and rivers. The diagram shows a food chain after DDT had been in
use for many years. The numbers in brackets are the concentrations of DDT in the tissues of
the organisms. The units are parts per million.
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(a) Fish-eating birds died from DDT poisoning. Explain why.

S (b} Many insect populations became resistant to DDT. Explain how.




30.
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Many farmers are now managing their land 1o balance the need for increased food
production and conservation of the environment. Changes in the populations of some bird
species are used o monitor changes in the environment. The graph shows the change in the
mumber of wild bird species found on farmland in the UK and in the area of land used for
grovimg crops between 1974 and 2002,
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(a2} Modern farming practices might have been responsible for the changes in the number
of wild bard species betweenm 1974 and 2002. Explain how.

{4 marks)




