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Evaluating methods of pest control
The purpose of this activity is:

· to analyse data from an investigation of methods of pest control

· to evaluate the results of the investigation

· to consider the advantages and disadvantages of biological control

Okra is an important crop in Thailand’s economy. The country exports okra to Japan and to European countries. The cotton bollworm is a serious pest, which damages okra flowers and seed pods.
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Farmers have attempted to control the pest using insecticides, but the bollworm is becoming resistant to several pesticides. As a result, farmers have to use large doses of the pesticide. This is expensive and reduces the quality of the okra.

Research scientists at the Department of Agriculture in Bangkok decided to find out if they could use a virus to control the bollworm. They chose a virus that infects the larvae.

One trial began in February 1990 and continued until May 1990. The scientists sprayed a half-acre plot of okra on a farm once a week with the virus. They sprayed another half-acre plot on the same farm with a mixture of insecticides from a high-pressure pump-sprayer.

Over the next four months, the scientists sampled fifty plants from each plot. They counted cotton bollworm eggs and larvae. They also noted the numbers of flowers and pods damaged by the pest. 

The cost of virus treatments was one and a quarter times (1.25 x) higher than the total cost of the insecticides.

Here are the results of the investigation.

	 
	 
	Plot treated with the virus 
	Plot treated with insecticide

	Date of sampling (in 1990)
	Day
	Eggs
	Larvae
	Damaged flowers
	Damaged pods
	Eggs 
	Larvae
	Damaged flowers
	Damaged pods

	16-Feb
	1
	8
	10
	0
	4
	10
	14
	1
	6

	20-Feb
	5
	10
	12
	4
	6
	12
	16
	8
	6

	26-Feb
	11
	26
	14
	3
	5
	26
	15
	16
	15

	05-Mar
	18
	14
	3
	4
	0
	30
	22
	9
	13

	12-Mar
	25
	22
	6
	2
	10
	28
	16
	3
	10

	21-Mar
	34
	10
	9
	7
	12
	40
	64
	24
	44

	04-Apr
	48
	19
	3
	1
	1
	49
	13
	16
	5

	07-Apr
	51
	16
	6
	12
	10
	21
	17
	15
	11

	11-Apr
	55
	6
	4
	4
	6
	16
	24
	7
	17

	17-Apr
	61
	0
	6
	1
	0
	8
	22
	7
	16

	24-Apr
	68
	0
	3
	1
	3
	0
	14
	4
	12

	01-May
	75
	7
	3
	0
	3
	6
	10
	2
	6

	09-May
	83
	0
	1
	2
	5
	0
	10
	1
	13

	15-May
	89
	0
	3
	 -
	4
	0
	14
	 -
	8


QUESTIONS

1 Why do high doses of pesticide lower the quality of a food crop?
2 Select data from the table and use it to present a graph that helps you to compare the effectiveness of the two ways of controlling the pest.
3 Can you find evidence to suggest that the virus infects the larvae?
4 Can you tell from the data which form of the insect does most damage to the crop: eggs, larvae or adults?
5 What is your opinion of the reliability of this investigation? What, if anything, could you do to improve it? 
6 Based on these results, what would you recommend the farmers to do?
7 Make a table showing the advantages and disadvantages of biological control, compared with chemical control. Use your table to help you decide whether this form of biological control is worth the extra expense.
8 In the UK, some gardeners control slugs on vegetable plots using nematode worms as a biological control. These parasitic worms infect slugs and kill them. Treatment with worms costs approximately £10 for enough worms to treat 6 square metres for a year. If you wanted to convince gardeners that this method of treating a vegetable plot to reduce slug damage was worthwhile, how would you investigate their effectiveness? 

ANSWERS

1 High doses of pesticide lower the quality of a food crop because food distributors will pay less for a crop containing a high level of pesticide.
2 Useful graphs will compare the populations of eggs and larvae under both treatment regimes. Or you could compare the amount of damage to the crop under both regimes. Example graphs are shown in the downloadable Excel sheet.
3 The evidence that the virus infects the larvae is that the numbers of the larvae start to fall on the virus plot soon after the spraying starts. Spraying has little effect on the number of eggs in the first 25 days which suggests that it affects neither the eggs nor the adults that are laying eggs.
4 On days 34 and 55, in the insecticide-treated plot, there is a peak in the number of larvae and the number of damaged pods. This suggests that the larvae are doing most damage to the crop.
5 The investigation offers a fair comparison of the two treatments, however, it is taking place over only 4 months and on plots covering a total of one acre. To improve the reliability of this investigation, you would need to increase the timescale of the study and test a larger total area, in plots in a variety of places where okra is grown. 
6 On the basis of these results alone, the scientists should not recommend a widespread change in the practice of okra farmers. They need to be sure that the long-term effects of the virus are still effective, that it does not affect other living things, and that it is cost-effective (increases the value of the crop by more than its extra cost).
7 A table showing the advantages and disadvantages of biological control, compared with chemical control. Students will decide for themselves whether this form of biological control might be worth the extra expense.

	Advantages of biological control over chemical control
	Disadvantages of biological control over chemical control

	It is specific to a particular pest
	One treatment could tackle several pests

	The controlling organism will reproduce and go to work immediately on any new pest organisms 
	If the control organism completely wipes out the pest, it will also die and a new infestation will require retreatment

	Pests are slow to develop resistance to biological control
	It is difficult to develop a new control agent if one does not already exist

	There is no need to manufacture a new chemical for pest control
	It can be expensive to introduce (because of research costs) although it may be cheaper in long-term use

	It can provide a long-term solution to a problem
	An introduced pest control organism could have unforeseen impacts on other species – especially if introduced from another habitat. Chemical effects are likely to be more predictable.


8 In the UK, some gardeners control slugs on vegetable plots using nematode worms as a biological control. These parasitic worms infect slugs and kill them. Treatment with worms costs approximately £1.00- £1.50 for enough worms to treat 1 square metre for a year. To convince gardeners that this method of treating a vegetable plot to reduce slug damage was worthwhile, you would need to investigate their effectiveness:

· on a variety of crops

· in a variety of environments in the UK 

· over several growing seasons

· showing an increase in the useful crop from each square metre, that is worthwhile financially.

©  Nuffield Foundation / Biosciences Federation 2008    •   Downloaded from   Practicalbiology.org  •  PAGE 1

[image: image2.jpg]