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SUPPORTING HOW SCIENCE WORKS



Guidance for teachers

Organic or conventional farming – what’s the difference?



Downloads 



(
Presentation


(
slide 1 – starter stimulus

(
Data sheet A1 – Sheep farm data

(
Data sheet A2 – Sheep farm data

(
Data sheet A3 – Sheep farm data

(
Data sheet A4 – Sheep farm data

(
Data sheet A5 – Sheep farm data

(
Data sheet B – Sheep farm data (simplified version)

(
Activity sheet A – Sheep farm data analysis

(
Activity sheet B – Sheep farm data analysis (simplified version)

Background information



The UK government encourages the development of organic farming, as a way of promoting more sustainable and environmentally sound systems of livestock production (outdoor, free-range, maximum access to pasture, and so on). The aim is to optimise rather than maximise production – by breeding for traits other than yield or growth rate, such as disease resistance and forage utilisation, and feeding species-specific diets. Lower stocking densities (20–60% lower than in conventional systems) and production levels are typical.

This activity uses real data on organic sheep production in the uplands, collected from a three-year research project. It is suitable for students to undertake after work on the differences and similarities between organic and conventional farming.

The report on which this unit is based (which has further details of the project is entitled Organic beef and sheep production in the uplands – OF0302 and can be downloaded from the Defra website – please see Overview for details.

Running the activity



Starter

Show students the ‘starter stimulus’ on slide 1. Ask them for their opinions on the advantages and disadvantages of organic and conventional farming, and discuss differences and similarities between them. This could be used as a revision session if this work has been done as part of the course, or just used to get students thinking and talking about the issues involved.

Main activity 

Put students into pairs and give each student either one of the ‘Data sheets A1–A5 – Sheep farm data’, or a copy of ‘Data sheet B – Sheep farm data (simplified version)’. Each student should also have a copy of either ‘Activity sheet A – Sheep farm data analysis’, or ‘Activity sheet B – Sheep farm data analysis (simplified version)’, depending on which Data sheet they are working with. 

Allow students time to discuss fill in the relevant section of their activity sheet (A1–A5 only).

After about 10 minutes, put students using Data sheets A1–A5 into groups of five, each student having a different data sheet, so that the group as a whole has all five sheets. The group should then pool their findings so that each student is able to complete his or her activity sheet. Ask the groups to discuss whether the changes are ‘good’ (positive), ‘bad’ (negative) or neutral (no change/not relevant). They could mark the table on their activity sheet using highlighters of different colours to identify positive and negative changes.

Students working with Data sheet B and Activity sheet B can continue to work in pairs to complete the data analysis task.

The main points to note are that organic farms:

(
only use organic or ‘natural’ fertilisers, such as farmyard manure, rather than inorganic fertilisers

(
tend to stock the farms at lower levels

(
produce lighter ewes and fewer lambs.

Note also that Higher Twiddle Farm is stocked at a much higher level than the other organic farms (Cairn and Burnside).

Plenary

Go back to the question on slide 1. Ask students why they think many farmers are converting to organic farming. Points to discuss could include:

(
sustainability – recycling waste materials (farmyard manure) and not using inorganic fertilisers

(
problems with use of antibiotics (not allowed on organic farms)

(
allowing animals more freedom to move about, thus reducing stress

(
people will generally pay more for organic foods, so smaller output can be compensated for by higher prices.

Answers for Data sheet A1 – Sheep farm data analysis

1 a All farms have approximately the same % of native hill, improved hill and inbye fields.

   b The conventional farm uses ammonium nitrate fertiliser rather than farmyard manure.

2 a Uses farmyard manure as fertiliser.

   b Has a higher number of breeding ewes.

3 It is ‘natural’ / being recycled.

4 Accept any reasoned answer.

Answers for Data sheet A2 – Sheep farm data analysis

1 a see table

   b Organic farms show a decrease.  Conventional farm is approximately steady.

2 a see table

   b In 1999, the organic farms remained the same or decreased, while the conventional farm increased.
Answers for Data sheet A3 – Sheep farm data analysis

1 a Conventional

   b 1999 for the conventional farm; 2000 for the organic farms.

   c Higher Twiddle is the highest and Cairn is lowest.

   d The conventional farm, shows a trend to increase; the organic farms don’t shiow a clear pattern so accept any reasonable answers.

2 a i Organic

      ii Conventional

   b see table

3 a i Organic

      ii Conventional

b see table

Answers for Data sheet A4 – Sheep farm data analysis

1 a 4.1–4.3 kg

   b see table

   c Organic

2 a see table

   b organic and conventional farms have similar results except for Higher Twiddle where there is an increase.
Answers for Data sheet A5 – Sheep farm data analysis

1 a i Organic

      ii Organic

2 a i Organic

      ii Conventional

b No

3 a i Organic

      ii Organic

   b No

Answers for Activity sheet A – Sheep farm data analysis


1
In the table positive ‘good’ changes are highlighted using pale green, while negative ‘bad’ changes are indicated in yellow.

	
	Lower Twiddle Farm
	Higher Twiddle Farm
	Cairn Farm
	Burnside Farm

	Type of farm
	conventional
	organic
	organic
	organic

	Mean breeding ewe numbers per hectare
	181
	180
	153
	171

	Type of fertiliser used
	ammonium nitrate/inorganic
	farmyard manure/organic
	farmyard manure/organic
	farmyard manure/organic

	Change in ewe live mass 1998–2000
	small increase
	 decrease
	decrease
	decrease

	Change in wool yield 1998–2000
	small increase
	small increase
	small increase
	small decrease

	Change in ewe reproductive performance 1998–2000

	Barren rate 
	increase
	small decrease 
	increase
	increase

	Number of lambs born alive
	increase
	decrease
	decrease
	decrease

	Number of lambs reared
	increase
	decrease
	decrease
	decrease

	Change in lamb performance 1998–2000

	Birth weight (kg)
	slight decrease
	increase
	increase
	slight decrease

	Daily liveweight gain, DLWG (g)
	increase
	increase
	increase
	slight decrease

	Change in mortality rates 1998–2000

	Ewe mortality (%)
	increase
	decrease
	increase
	increase

	Lamb mortality (%)
	no change
	decrease
	decrease
	decrease


2
a)
From the data, there don’t seem to be many disadvantages associated with conventional farming although there was an increase in the barren rate and ewe mortality and a slight decrease in birth weight.


b)
Disadvantages of organic farming include lower ewe mass, fewer lambs born alive and reared and higher ewe mortality rates.(the lamb mortality rates decreased).

3
The main difference is that Higher Twiddle Farm has a higher stocking rate than the other two organic farms.

4
Four farms is not really a big enough sample to draw valid conclusions.

5 Accept any sensible, reasoned suggestions. Decreasing stocking rates could increase yields per head, but may mean less yield overall.
Answers for Activity sheet B – Sheep farm data analysis 
(simplified version)



1
a)
3


b)
i) no



ii) It is too small a sample.
2
Organic farms can only use farmyard manure as a fertiliser because it is natural (organic).

3
a)
conventional

b)
organic

c)
conventional

d)
conventional

e)
organic

f)
organic 

4
Organic farms produce fewer lambs than conventional farms. This is because they have fewer ewes per hectare, and their ewes are smaller.

5
a)
conventional farming


b)
More lambs are produced, the ewes are heavier, and there are lower ewe and lamb mortality rates.

6
Students’ answers will vary.

Differentiation


Suggestions for students who would benefit from additional support

‘Data sheet B – Sheep farm data (simplified version)’ and ‘Activity sheet B – Sheep farm data analysis (simplified version)’ provide a smaller amount of data in a more easily accessible format, and structure the analysis in a more supportive way.

Hilltop cattle 



Downloads 



(
Presentation


(
slide 2 – Why are the cattle not healthy?


(
slide 3 – The farms and streams of Hilltop


(
slide 4 – Hilltop cattle – strange symptoms


(
slide 5 – Testing for trace elements


(
slide 6 – Liver analysis results


(
slide 7 – Trace elements in stream sediments

(
Activity Sheet A – Trace elements questions

(
Activity Sheet B – Trace elements questions (simplified version)

(
Map – The farms and streams of Hilltop

(
Information sheet – Trace elements

Background information



This activity would be suitable after work on balanced diets, and/or work on analysis of solutions for ions such as copper and iron. 

The symptoms shown by the cattle on West Hill, Oak Bank, Lane Ends and Southfield farms are caused by a deficiency of copper. Copper is required for the function of some essential enzymes. Molybdenum in the diet ‘blocks’ the absorption of copper, resulting in deficiency symptoms even if the levels of copper in the diet are adequate.
Running the activity



This activity uses Presentation slides 2–7.

Slides 2 and 3

Introduce the activity by showing students slide 2. Explain that some of the farms in the Hilltop area have unhealthy cattle, and show the map of Hilltop on slide 3. Identify West Hill, Oak Bank, Lane Ends and Southfield farms – these are the farms where the cattle seem to be unhealthy. The students’ task will be to identify the cause of the problem.

Slide 4

Slide 4 lists the symptoms suffered by the cattle at the four farms. Ask for suggestions for possible causes of these symptoms. Students may suggest that the cattle’s diet might be responsible, for example lack of vitamins or minerals.

Slide 5

You could recap the need for a balanced diet and discuss which trace elements are likely to be needed. For example, iron for haemoglobin.

Tell students that the local vet thinks the cattle’s problems may be caused by either a deficiency (too little) or an excess (too much) of some trace elements. All animals need certain trace elements in their diet, but some can be toxic (poisonous) at high concentrations, so getting the balance right is essential. In addition, some trace elements ‘block’ the absorption of others (for example, molybdenum ‘blocks’ the uptake of copper ions), so a deficiency could occur even if there is plenty of a trace element in the animals’ food.

Slide 5

To find out which trace elements are present in a sample, test kits like the one shown here can be used. (You may also have similar kits for soil testing to show the students.) Ask students to explain the difference between tests that are qualitative (what is present) and those that are quantitative (how much is present).

Slide 6

The Hilltop vet has also taken liver samples from both healthy and unhealthy cows in Hilltop for analysis. The results are shown in the table on slide 6.

Slide 7

The vet has also collected samples of sediment from the four streams in Hilltop, for analysis. The table on slide 7 shows the results. 

Now give students copies of the ‘Map – The farms and streams of Hilltop’ and the ‘Information sheet – Trace elements’, and a copy of either ‘Activity sheet A – Trace elements questions’ or ‘Activity sheet B – Trace elements questions (simplified version)’.

Ask students to highlight the farms with unhealthy cattle on the map. They should then read through information sheet and answer the questions on the activity sheet.

Answers for Activity sheet A – Trace elements questions



1
West Hill, Oak Bank, Lane Ends and Southfield farms

2
a)
The animals are underweight.



They have rough, dull coats and the hair tends to fall out.



Cows produce small and weak calves and much less milk than they should.



Some animals have a strange walk the farmers call ‘staggers’.


b)
It may be caused by either a deficiency (too little) or an excess (too much) of some trace elements.

3
a)
copper, iron, manganese


b)
molybdenum

4 

	Stream
	1
	2
	3
	4

	Farms
	West Hill
	Cairn
	Burnside
	Lower Twiddle

	
	Oak Bank
	Burnside
	Gully End
	Higher Twiddle

	
	
	
	Lane Ends
	

	
	
	
	Southfield
	


5
a)
Stream 3 has high levels of copper, iron and manganese.


b)
No – streams 1 and 3 supply the farms experiencing problems, but neither stream is deficient in any of the trace elements tested for.


c)
Streams 1 and 3 both have comparatively high levels of molybdenum.

6
The problem may be caused by high levels of molybdenum as this is in high concentration in streams 1 and 3, which supply the farms where cattle are ill. These streams have quite high levels of copper, iron and manganese – so the cattle’s illness does not seem to be caused by a deficiency of these trace elements.

Answers for Activity sheet B – Trace elements questions (simplified version)



1
West Hill, Oak Bank, Lane Ends and Southfield farms

2
a)
The animals are underweight.



They have rough, dull coats and the hair tends to fall out.



Cows produce small and weak calves and much less milk than they should.



Some animals have a strange walk the farmers call ‘staggers’.


b)
It may be caused by either a deficiency (too little) or an excess (too much) of some trace elements.

3
a)
copper, iron, manganese


b)
molybdenum

4 

	Stream
	1
	2
	3
	4

	Farms
	West Hill
	Cairn
	Burnside
	Lower Twiddle

	
	Oak Bank
	Burnside
	Gully End
	Higher Twiddle

	
	
	
	Lane Ends
	

	
	
	
	Southfield
	


5
a)
Stream 3 has high levels of copper, iron and manganese.


b)
no


c)
Stream 3 supplies these farms, but it is not deficient in any of these trace elements.

6
a)
molybdenum


b)
yes


c)
Molybdenum is present in relatively high levels in streams 1 and 3, which are the streams supplying the four farms where the cattle are ill.

Differentiation



Suggestions for students who may appreciate additional challenge

Students could be asked to research illnesses caused by deficiencies of trace elements in humans, and – if possible – in cattle. Alternatively, students could find out about the theory that providing cattle with additional trace elements to boost their immune systems helps prevent the spread of bovine TB. Please see weblinks page for suggestions of websites that might be helpful.
Suggestions for students who would benefit from additional support

‘Activity sheet B – Trace elements questions (simplified version)’ is provided for these students. You may wish to read through the Information sheets as a class activity. Students could then use different coloured highlighters to identify those farms with healthy cattle and those where cattle are ill on the map. Make sure students understand that the numbers 1 to 4 refer to the streams, which they may also wish to colour appropriately.

Keeping cattle healthy



Downloads 



(
Presentation


(
slide 8 – What’s the best way to keep the cattle healthy?

(
Activity sheet – Solving the problem

(
Map – The farms and streams of Hilltop

(
Information sheet – Trace elements

Background information



Analyses of blood, soil and feed are used to assess the need for supplementation of the cattle’s diet with minerals (trace elements). Cobalt, selenium and copper are the most commonly deficient trace elements in cattle. However, it is not just a matter of supplementing the feed with additional minerals, as an excess is often toxic.

Running the activity



Show students slide 8, which puts forward various solutions from the farmers. The same ideas are also on ‘Activity sheet – Solving the problem’.

Put students into small groups of two or three, and allow a few minutes for them to discuss the ideas and suggest why some may not work. You may wish to discuss the ideas as a class, before asking students to devise their own report, as suggested on the activity sheet. Students will probably need copies of ‘Map – The farms and streams of Hilltop’ and ‘Information sheet – Trace elements’ for reference while they compile their reports.
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