
Unit Description Content

Biology, 

Sustainability and 

Interdependence

1 Food supply, plant growth and productivity

(a) Food supply.

(i) Food security and sustainable food production.  Food security is the ability of human populations to access food of 

sufficient quality and quantity.  (ii) Plant productivity

Net assimilation is the increase in mass due to photosynthesis minus the loss due to respiration and can be measured by the 

increase in dry mass per unit leaf area. Productivity is the rate of generation of new biomass per unit area per unit of time. 

Biological yield of a crop is the total plant biomass. Economic yield is the mass of desired product. The harvest index is 

calculated by dividing the dry mass of economic yield by the dry mass of biological yield.

All food production is dependent ultimately on photosynthesis. Plant crops examples include cereals, potato, roots and 

legumes.  Breeders seek to develop crops with higher nutritional values, resistance to pests and diseases, physical 

characteristics suited to rearing and harvesting as well as those that can thrive in particular environmental conditions. 

Increase in human population and concern for food security leads to a demand for increased food production. Food production 

must be sustainable and not degrade the natural resources on which agriculture depends.

(ii) Agricultural production depends on factors that control plant growth.

The area to grow crops is limited. Increased food production will depend on factors that control plant growth: breeding of 

higher yielding cultivars, protecting crops from pests, diseases, competition.

Livestock produce less food per unit area than plant crops due to loss of energy between trophic levels.

Livestock production is often possible in habitats unsuitable for growing  Analyse data on crop planting density, biological yield 

and economic yield using leaf area index, crop growth rates and harvest index.
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Biology

2 Plant and animal breeding (a) Plant and animal breeding by manipulation of heredity: for improved plant crops, improved 

animal stock, to support sustainable food production. Breeders develop improved crops and animals with higher food yields, 

higher nutritional values, pest and disease resistance and ability to thrive in particular environmental conditions.  (d) Cross-

breeding and F1 hybrids.

In animals, individuals from different breeds may produce a new cross-breed population with improved characteristics. As an 

F2 population will have a wide variety of genotypes a process of selection and backcrossing is required to maintain the new 

breed. Alternatively, the two parent breeds can be maintained to produce crossbred animals for production.

(e) In plants F1 hybrids, produced by the crossing of two different inbred lines, create a relatively uniform heterozygous crop. 

F1 hybrids often have increased vigour and yield. The F2 generation is genetically variable

(b) Plant field trials are carried out in a range of environments to compare the performance of different cultivars or treatments 

and to evaluate GM crops. In designing field trials account has to be taken of the selection of treatments, the number of 

replicates and the randomisation of treatments.

(c) Selecting and breeding. Animals and cross-pollinating plants are naturally outbreeding.

In inbreeding, selected plants or animals are bred for several generations until the population breeds true to the desired type 

due to the elimination of heterozygotes.

Inbreeding depression is the accumulation of recessive, deleterious homozygous alleles.

Self-pollinating plants are naturally inbreeding and less susceptible to inbreeding depression due to the elimination of 

deleterious alleles by natural selection.

In outbreeding species inbreeding depression is avoided by selecting for the desired characteristic while maintaining an 

otherwise genetically diverse population.

3 Crop protection.  (a) Weeds compete with crop plants, pests and disease damage them all reducing productivity.

Properties of annual weeds include rapid growth, short life cycle, high seed output, long-term seed viability.

Properties of perennial weeds with competitive adaptations – storage organs and vegetative reproduction. Most of the pests of 

crop plants are invertebrate animals such as insects, nematode worms and molluscs. Plant diseases can be caused by fungi, 

bacteria or viruses, which are often carried by invertebrates.

(b) Control of weeds, pests and diseases by cultural means.

The advantages of plant protection chemicals, which are selective or systemic. Protective applications of fungicide based on 

disease forecasts are often more effective than treating a diseased crop.  (c) Problems with plant protection chemicals may 

include toxicity to animal species, persistence in the environment, accumulation or magnification in food chains, production of 

resistant populations.

(d) Biological control and integrated pest management. Risks with biological control.

4 Animal welfare (a) The costs, benefits and ethics of providing different levels of animal welfare in livestock production. 

Behavioural indicators include stereotypy, misdirected behaviour, failure in sexual or parental behaviour, altered levels of 

activity. (b) Observing behaviour (ethology).  The observed behaviours of domesticated animals in natural or semi-natural 

settings. Information from these studies can be used to improve the environment for domesticated animals. The use of 

preference tests and measurements of motivation in animal welfare studies. 
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5 Symbiosis Symbiosis – co-evolved intimate relationships between members of two different species. (a) Parasitic 

relationships and transmission – a parasite benefits in terms of energy or nutrients, whereas its host is harmed by the loss of 

these resources. Transmission of parasites to new hosts using direct contact, resistant stages and vectors. Some parasitic 

lifecycles involve secondary hosts. Parasites often have limited metabolism and cannot survive out of contact with a host. 
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Management of 

Marketing and 

Operations

1 Apply knowledge and understanding of how the marketing function enhances the effectiveness of large 

organisations by: 1.1 Explaining how market research can be used to enhance the effectiveness of large organisations 1.2 

Explaining how the marketing mix can be used to enhance the effectiveness of large organisations 1.3 Describing the costs 

and benefits to large organisations of having a product portfolio 1.4 Describing how current technologies are used in the 

marketing function 2 Apply knowledge and understanding of how the operations function contributes to the success of large 

organisations by: 2.1 Describing the features and outlining the purposes of an inventory (stock) management control system 

2.2 Explaining methods that can be used to ensure customers receive quality products/services 2.3 Explaining the costs and 

benefits of production methods used by large organisations 2.4 Describing how current technologies are used in the 

operations function

Environmental 

Science:  Living 

Environment

1c. Sampling plants and animals using a range of qualitative and quantitative techniques.  Carry out a fieldwork investigation 

into several local habitats, eg soil, forest, wetland, using appropriate sampling techniques.

3 Human influences on biodiversity a. Human activities, in Scotland, through the Holocene period, which have affected 

ecosystems, from a positive and negative view-point. To include habitat destruction, species reduction and increase, changes 

in biodiversity and extinction, through deforestation, afforestation, grazing, hunting, Agricultural and Industrial Revolutions, 

wars, introduction of non-native species. b. Development of intensive agriculture (larger fields, fertilisers, pesticides, drainage 

of wetland ecosystems) and its impact on biodiversity. Effects to include eutrophication, bioaccumulation and biomagnification. 

c. Responses to eutrophication, bioaccumulation, and biomagnification, to include reduced use of fertilisers and pesticides, 

organic farming, specialised schemes, and education to promote protection of ecosystems.   Emphasis should be on loss of 

biodiversity.

Intensive agriculture was developed to provide food for an increasing population.

Reasons for and ecological effects of each development.

Environmental 

Science:  Earth's 

Resources

3 Biosphere  a. Soils: inputs and processes involved in formation, structure and composition of podzols and brown earths, to 

include soil profiles. Commercial use related to podzol and brown earth soil types.  Analysis of soil types to include humus, 

mineral content and water content.

Label soil profiles of a podzol and a brown earth soil.  c. Barley. barley production: edaphic (soil), abiotic and anthropogenic. 

distilling and brewing (including importance of nitrogen content to both), and food processing.  Barley is the key arable crop in 

Scotland, with Spring and Winter varieties. The nitrogen levels in barley are key to its usage; with low nitrogen yields being 

desired by the whisky industry whilst brewers will demand high nitrogen levels.
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Environmental 

Science:  

Sustainability

1 Food a. Increasing demand for global food supplies due to increasing population and changing consumer demands, 

changes brought about by development, and the effects on food security. b. Global strategies to increase food production:  

Land-based food production systems, to include mechanisation, use of fossil fuels in food production, agrochemicals 

(fertilisers, pesticides), irrigation, land management (crop rotation, drainage, hedgerow removal, cultivation of marginal land, 

conservation practices, diversification), genetic engineering, GM crops, high yield varieties, selective breeding, hydroponics. 

Aquatic food production systems, to include aquaculture (high density cages, pesticides, selective breeding, GM crops, 

hormone use) and marine fishing. Appraisal of these strategies, including their social, economic and environmental impacts c. 

Government role in food production: The EU role in farming and fishing legislation (CAP and CFP)  The advisory role of the UN 

in relation to organic farming, biofuel and diversification.   Appraisal of current UK/Scottish policies and legislation, including 

consideration of the reason(s) underpinning the policies and impacts of the policies.  2 Water a. Increasing global water 

demand due to population pressure, agriculture, industry and development 

 Geography: Human 

Environments 

1 Use a range of research skills and techniques in human environment contexts by: 1.1 Justifying suitable sources of 

geographical information 1.2 Collecting geographical information using at least two gathering techniques, including fieldwork 

where possible 1.3 Processing geographical information using a range of techniques 1.4 Analysing geographical information 2 

Draw on and apply knowledge and understanding of the processes and interactions at work within human 

environments by: 2.1 Explaining, in detail, a process/interaction at work within urban environments in a developed or a 

developing country 2.2 Explaining, in detail, a process/interaction at work within rural environments in a developed or a 

developing country 2.3 Explaining, in detail, a complex issue relating to human environments in a developed or a developing 

country

 Geography: Global 

Issues 

1 Use a range of graphical and numerical skills and techniques in the context of global geographical issues by: 1.1 

Analysing a range of numerical and graphical information 1.2 Reaching a reasoned conclusion based on evidence in the 

sources about a complex global geographical issue 2 Draw on and apply knowledge and understanding of significant 

global issues by: 2.1 Explaining, in detail, the interaction of physical and human factors in the context of a complex global 

geographical issue 2.2 Explaining, in detail, the strategies adopted in response to a complex global geographical issue
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 Geography: Physical 

Environments 

1 Use a range of mapping skills and techniques in physical environment contexts by: 1.1 Interpreting complex 

geographical information from at least two sources; one source must be a map and the other source must relate to the area 

shown on the map 1.2 Annotating a geographical resource using a map 1.3 Presenting complex geographical information 

using a map or a map based diagram 2 Draw on and apply knowledge and understanding of the processes and 

interactions at work within physical environments on a local, regional or global scale by: 2.1 Explaining, in detail, a 

process/interaction at work in a physical environment 2.2 Explaining, in detail, the impact of weather/climate on a physical 

environment 2.3 Explaining, in detail, a complex issue in a physical environment

Health and Food 

Technology: Food for 

Health

1 Analyse the relationships between health, food and nutrition by: 1.1 Explaining benefits to health of a balanced and 

varied diet 1.2 Explaining current dietary advice and the effects on health 1.3 Analysing the function and effects of nutrients on 

health, in relation to the Dietary Reference Values 1.4 Explaining in detail the effects of diet-related conditions or diseases on 

health 2 Make and evaluate a food product to meet dietary and health needs by: 2.1 Explaining in detail the dietary and 

health needs of an individual or group of individuals 2.2 Selecting and using appropriate ingredients and cooking methods to 

make a food product to meet the dietary and health needs of the specified individual or group of individuals 2.3 Evaluating how 

the food product meets the dietary and health needs of the specified individual or group of individuals 

Health and Food 

Technology: 

Contemporary Food 

Issues

1 Investigate contemporary food issues by: 1.1 Selecting a contemporary food issue which affects individuals or society 1.2 

Using an investigative technique to obtain information about the issue 1.3 Explaining the influence of the issue on the food 

choices of consumers

Health and Food 

Technology:  Food 

Product Development 

1 Explain the food product development process by: 1.1 Explaining the impact of the functional properties of ingredients in 

food products on the food product development process 1.2 Explaining in detail the stages of food product development 2 

Develop a food product to meet specified needs by: 2.1 Researching a trend influencing food product development 2.2 

Using the results of the research to develop an idea for a food product 2.3 Making a prototype of a food product, using safe 

and hygienic practices 2.4 Evaluating the prototype and explaining how the prototype meets the specified needs

 G
e
o

g
ra

p
h

y
 

H
e
a

lt
h

 a
n

d
 F

o
o

d
 T

e
c
h

n
o

lo
g

y

The Royal Highland Education Trust, Royal Highland Centre, Ingliston, Edinburgh, EH28 8NB

T: 0131 335 6227  E: rhetinfo@rhass.org.uk  Charity No. SC007492 Company Number: 123813

www.rhet.org.uk


