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Section A
These questions relate to your investigation into the movement of maggots.
Use your copy of Task Sheet 2, your results and your statistical analysis to answer the questions.

Answer all questions in the spaces provided.

9 All the maggots should have been kept in the same environmental conditions before
the investigation.
Give two environmental conditions that should have been kept the same.

[2 marks]
PSSR
2 e —eeeeeeeeeeeeeEeeeeeeeeeeeeeeeat———eeeeeeeeeaaaateteteeeeeaaaanaa——eeeaaeeeeaaanarareaeaeeeaaans
10 The behaviour shown by the maggots in Task 1 and Task 2 was a kinesis.
What is a kinesis?
[2 marks]
11 How could you calculate the rate of movement of a maggot in mm s~'?
[2 marks]
Turn over »
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4
12 A student carried out the same investigation as you did in Task 2. He plotted his data
as shown in Figure 1.
Figure 1
350
300 X
250
Time maggot 200
spent on filter
paper/seconds 150
100
50
o=
0 5 10 15 20
Number of changes of direction
made by maggot
12 (a) Why did the student draw this type of graph?
[1 mark]
12 (b) Other than environmental factors, suggest two reasons why maggots showed variation

in the number of times they changed direction during the investigation.
[2 marks]
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12 (c)

The student proposed the hypothesis that ‘by changing direction more often, a maggot
stays in a favourable environment’.
Do his results support the hypothesis? Explain your answer.

[3 marks]

Turn over for the Resource Sheet
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Resource Sheet
Introduction
Push-pull stimuli can be used together as part of a pest control system.

e A push stimulus drives the pest away from the crop plant.
e A pull stimulus attracts the pest towards a different species of plant or to a pesticide.

Resources A and B are both investigations of the use of push-pull stimuli.
Resource A

Stemborers are insect pests that feed on maize plants. Scientists investigated the effect of
push-pull stimuli on the control of these pests.

For this investigation, the scientists divided a large field into plots measuring 50 m x 50 m. They then
designated each plot as a control plot or a test plot. Figure 2 shows what they planted in each type
of plot.

Figure 2
Not drawn
to scale
Control plot Test plot
1 m wide strip 1 m wide strip
of bare ground of a grass species
Maize and
Maize 50m legume plants 50m
in equal numbers
A\ v
50 m 50 m

The legumes planted with the maize drive stemborers away.
The grass species attracts stemborers.
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Table 2 shows the scientists’ results.

WMP/Jun14/BIO6X

Table 2
. . Mean production | Mean total income
Mean Mean maize grain
. costs per farmer / | for farmer/ $ per
Plots percentage yield / tonnes per $ per hectare hectare
damage to hectare (* standard P
. . (* standard (* standard
maize plants deviation) . .
deviation) deviation)
1.5 250 329
Control 29.6 (£0.2) (£0.7) (£5.9)
3.7 278 679
Test 6.7 (£0.3) (+1.1) (£10.2)
Turn over for Resource B
Turn over »



Resource B

Scientists carried out an investigation to find out whether using push-pull stimuli could improve
control of an insect pest.

In control experiments, insects had a choice between:

e food without pesticide and
e food with a pesticide added.

The scientists recorded how much of each food the insects ate.
In the other experiments:

e a push stimulus was added to the food without pesticide and
e a pull stimulus was added to the food with pesticide.

Again, the scientists recorded how much of each food the insects ate.

The push stimulus was a chemical that repels the insect.
The pull stimulus was a hormone that attracts the insect.

Figure 3 shows the mean mass of each type of food eaten in the control experiments and when
the push-pull stimuli were added.

Figure 3

100

Key

Food without
pesticide

75- 7 Food with
% added pesticide

Standard
error

Mean
mass
eaten
/mg

25+

NN
\\:\\\\*

Control Push-pull stimuli added
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Section B
Use the information in the Resource Sheet and your own knowledge to answer the questions.
Answer all questions in the spaces provided.
Use Resource A to answer Questions 13 to 17.
13 In the test plot of land, identify the push stimulus and the pull stimulus.
[1 mark]
PUSH SHIMUIUS ...t e e e e e e e e et e e e e e e e eeenees
PUIl SHMUIUS .o
14 When measuring the mean percentage damage to maize plants, 60 plants from each
test plot were selected at random and examined.
Describe how the maize plants could be selected at random.
[3 marks]
1= = = o = 1 SRR
Turn over »
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15 In the test plot, bare ground was left between the maize and the grass species.
Suggest an explanation why.
[2 marks]

16 The legume plants have nodules containing nitrogen-fixing bacteria on their roots.
Explain how nitrogen-fixing bacteria could increase the growth of the maize.
[2 marks]

17 A year after this investigation, the government of one country decided that their
farmers should use these push-pull stimuli.
How do these data support this decision?
[3 marks]
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Use Resource B to answer Questions 18 to 21.

18 (a) It was essential to include a control experiment in this investigation.
Explain why.
[1 mark]
18 (b) Describe the results of the control experiment.
[2 marks]
19 Name the type of behaviour the insects showed in response to the hormone.
[1 mark]
20 The scientists concluded that the push-pull stimuli would improve control of the insect
pest.
How do these data support this conclusion?
[3 marks]
1= = = o = 1 PSP
Turn over for the next question
Turn over »
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12
21 The scientists’ investigations were aimed at developing an integrated system of pest
control.
What is meant by an integrated system of pest control?
[2 marks]
Use both Resource A and Resource B to answer Question 22.
22 A journalist read about the use of push-pull stimuli and wrote an article entitled ‘The
days of chemical pesticide use are numbered!
Evaluate this statement.
[3 marks]

END OF QUESTIONS

Copyright © 2014 AQA and its licensors. All rights reserved.
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