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MSC FooD SECuRity iN thE ChaNGiNG ENviRoNMENt  
by DiStaNCE LEaRNiNG 
Our focus, food security in the changing environment, is pertinent to the major 
challenges of our time: climate change and food security. There is an urgent need 
to educate the future work force in practices and metrics to enhance the sustain-
ability of food production.  Participants in our programme will consider the issues 
surrounding the necessity of ensuring global food security, while protecting and 
managing natural resources and biodiversity within the context of climate change 
effects  Scientific metrics will be combined with broader perspectives on environ-
mental impacts, economic realities and socio-cultural aspects. 

Agriculture is particularly vulnerable to the effects of climate change, and may 
already be experiencing such effects in the form of increasing frequency of clima-
tologically exceptional weather events. Avoiding the worst predicted effects of 
“dangerous” climate change, associated with an increase in global mean surface 
temperature of over 2 degrees Celsius, will require mitigation of greenhouse gas 
emissions arising from agricultural production. Meanwhile, unavoidable (“commit-
ted”) climate change will necessitate a review and adaptation of current agricultural 
practices.  Climate change will shift cultivation zones for many crops and require 
changes in management practices of e.g. soils. Information on best practices for 
crop selection, soil management and pest management, amongst other factors, will 
need to be reviewed in the face of the changes that are occurring. 

The Food and Agriculture Organization of the UN (FAO) states, “Climate change 
will affect all four dimensions of food security: food availability, food accessibility, 
food utilization and food systems stability. It will have an impact on human health, 
livelihood assets, food production and distribution channels, as well as changing 
purchasing power and market flows”.  (Climate Change and Food Security, 2008,  
http://www.fao.org/forestry/15538-079b31d45081fe9c3dbc6ff34de4807e4.pdf)

FAO states also, “Agriculture is an important driver of climate change. Crop and live-
stock agriculture globally accounts for about 15 percent of total (GHG)emissions”. 

 (Food security and climate change, The High Level Panel of Experts, on Food 
Security and Nutrition, 2012, http://www.fao.org/fileadmin/user_upload/hlpe/
hlpe_documents/HLPE_Reports/HLPE-Report-3-Food_security_and_climate_
change-June_2012.pdf)

As its first recommendation to address food security and climate change, the FAO 
states that we should “Integrate food security and climate change concerns” and 
that “Policies and programs designed to respond to climate change should be 
complementary to, not independent of, those needed for sustainable food security 
(FAO, 2012).  Our programme of study aims to do precisely that.
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tEaChiNG aND LEaRNiNG MEthoDS
The MSc is offered for full or part time study via distance learning.  Students will be 
able to access the online materials in their own time from their own location.  On-
line interaction with other students and with the learning facilitators, who are from 
different geographic regions, offers a unique opportunity to share practices and 
opinions.  Our student centred learning environment provides exact parameters for 
course assessments in a paced, asynchronous context. Teaching and learning in this 
MSc programme follows current educational methodology which has been proven 
effective with research.  Many students prefer studying in a distance learning mode.   
Without having to travel to the University and to pay additional accommodation 
fees, as well as being able to continue in one’s employment, makes distance learn-
ing an economical, attractive option for both full time and part time students.  

Each 12 week distance learning module is divided into 10 week long units, with 
an introductory unit to learn about the online environment and a study week in 
the middle of the module.  The units are paced, with one unit being released each 
week, and the students move through them as a cohort.  The units will consist of 
a study guide with links to reading from online materials accessed via the internet 
or from Bangor University library e-resources.  The units will also contain taped 
lectures and podcasts.  

Typically each module will have four assessments.  The first of these assessments is 
participation in the online forum each week as the class discusses questions posed 
in the study guides for that unit.  Research has shown that active participation in 
learning is essential for student success.  Active participation in an online environ-
ment offers the additional benefits of being able to respond in your own time to 
the questions posed and to have in depth conversations with other students and 
learning facilitators.  The other assessments may include written essays, personal 
reflections, group online presentations and literature reviews.  There is no final 
exam.

For each assessment, expectations are carefully documented so that students know 
what is expected of them.  Feedback from assessments is designed to encourage 
improvement in learning methods and in content learned.  At any time, students 

are encouraged to engage with 
the learning facilitators to ask for 
assistance as well as to comment 
on content topics.  
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ENtRy oNto thE CouRSE
Modules begin three times each year at the end of September, the end of January 
and the middle of June.  Students may begin their programme at any one of these 
times.  

Name of Module Code Points Requirement Start Date

Soil Management DDL4010 20 optional 09/2013

Research Methods DDL4250 20 required 01/2014

Agriculture and Society DDL4013 20 required 05/2014

Carbon Footprinting and Life Cycle Assessment DDL4012 20 optional 01/2014

Upland Farming DDL4011 20 optional 01/2014

Resource-efficient farm management DDL4014 20 required 05/2014

Soil Management DDL4010 20 optional 09/2014

Agro-ecosystem services assessment DDL4015 20 required 09/2014

Animal Production 20 optional 01/2014

Feed and Forage 20 optional 09/2014

Sustainable Grassland Systems 20 optional 09/2014

Ruminant Nutrition 20 optional 01/2014

Silage Science 20 optional 01/2014

The entry requirements reflect the expected student profile, i.e. age 26+, work-
ing and experienced in their field. Many applicants will have technical knowledge 
through work experience. 

Entry requirements are as follows:
1. a first or second class honours degree in a relevant subject, e.g. Biological Sci-

ences, Environmental Sciences, Agriculture;
2. a third class honours degree or an ordinary degree in a relevant subject, plus a 

minimum of two years relevant work experience;
3. a minimum of two years relevant experience in agri-based food industries or 

related work in a position of demonstrable responsibility.
Language requirements are IELTS 6.0 for overseas students.

CouRSE StRuCtuRE aND CuRRiCuLuM
Various levels of qualification are possible:

Master of Science Degree

The full Master of Science course consists of a taught component and a research 
component. For the taught component, the course is comprised of six modules. 
Each module is worth 20 CAT [Credit Accumulation Transfer] points*. The research 
component is worth 60 CAT points* and is undertaken after the taught component 
has been successfully completed. Thus for the MSc qualification students must 
accumulate 180 CATS points (in a period of not more than 5 years).

It is possible for students to attain the award of Master of Science ‘with Distinction’. 
In order to achieve this, the total marks awarded for both the taught and research 
components of the course must exceed 70%, with no module being awarded less 
than 65% and the dissertation being awarded not less than 70%. In order to gain 
a Master’s degree ‘with Merit’ a student must achieve an average mark of not less 
than 60%, having achieved an overall average of not less than 60% in the taught 
modules and not less than 60% in the research project module.

university Postgraduate Diploma and university Postgraduate Certificate

Candidates may qualify for the awards of University Diploma or University  
Certificate by accumulating:
 not fewer than 60 CAT points (i.e. three modules): University Postgraduate Certificate
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 not fewer than 120 CAT points (i.e. six modules): University Postgraduate Diploma
 Individual modules are also available for study (as, for example, continuing 

professional development – CPD) without the award of a formal University 
qualification.

Each module is self-contained and as such no prior knowledge of a previous mod-
ule is required for study of any other module.

The study period allowed for each module is 12 weeks, and it is estimated that 
approximately 200 hours of student effort are required for each module, including 
assimilation of information and completion of assignments.

*  Credit Accumulation and Transfer, or CAT, is a system used in the United Kingdom 
in which all learning is recognised by means of credits and levels. If you successfully 
complete blocks of learning, to which credits are attached, you can accumulate the 
credits and build them towards recognised awards, if you so wish. If for any reason 
you have to move between centres of learning, you can take your credits with you 
and use them towards further study. Similarly, if you want to transfer between 
courses within your institution, your accumulated credits may be used to count 
towards the other course. This is the transfer part of a CAT system.

FEES
UK students: cost per module £750; dissertation fee £1,800

International students: cost per module £1,363; dissertation fee £3,150

FuNDiNG SouRCES
As this programme is part of the Advanced Training Partnership, for students in the 
UK who are working in the agri-food industry, BBSRC bursaries are available.

For students outside the UK who are 
working for an agri-food NGO bursaries 
are also available at discretion of the ATP 
co-ordinator.

See details on the Registration page of our 
website www.atp-pasture.org.uk under 
Fees.

MakiNG aN aPPLiCatioN
Applications should be made online, by 
following the link below:
http://www.bangor.ac.uk/courses/post-
grad/taught/apply_taught.php.en

Please do not send originals of qualifi-
cations by post when you apply – only 
photocopies are required until an offer 
of admission is made.

Prospective applicants from outside the 
European Union (EU) may use the Uni-
versity’s on-line admissions service at: 
http://www.bangor.ac.uk/international/
applying/postgrad.php

Once we have received your application 
form, we will process your application. 
In some cases, we may need to ask 
for further details from you. If we can 
accept you onto the course we will then 

send you an offer of acceptance and admission letter. If you wish to accept the offer, 



School of Environment,
Natural Resources and Geography

MSc Food Security in the Changing Environment by Distance Learning 8

you will then return the tear off slip at the bottom of the letter. Then, once the offer 
is confirmed, you will be sent a registration form. You must return the registration 
form promptly.

StaFFiNG
The programme is directed by Professor David Chadwick and administered by Nicky 
Wallis.  The Distance Learning Coordinator is Toni Fisher and the full time lecturer is 
Dr David Styles.  The programme is in partnership with Aberystwyth University as 
part of the Advanced Training Partnership funded by Biotechnology and Biological 
Sciences Research Council (BBSRC).  Lecturers and contributing staff are full-time 
lecturers, or have other substantial input to teaching and/or research, in the School 
of Environment, Natural Resources and Geography at Bangor University.

For more information about our School and its activities, you can visit our website at
www.bangor.ac.uk/senrgy

or the main university website at
www.bangor.ac.uk

Alternatively, for more information and an application form please contact the 
address below:

School of Environment, Natural Resources and Geography
Bangor University, Bangor
Gwynedd LL57 2UW
United Kingdom

Telephone: (+44) (0)1248 388660 (N. Wallis) (+44) (0)1248 382440 (T. Fisher)
Email n.wallis@bangor.ac.uk t.fisher@bangor.ac.uk
Fax: (+44) (0)1248 354997

Website: www.bangor.ac.uk/senrgy
ATP Website: http://www.atp-pasture.org.uk/

The MSc has been created with funding from Biotechnology and Biological Sci-
ences Research Council (BBSRC) as part of the Advanced Training Partnership (ATP).  
Please visit the ATP website http://www.atp-pasture.org.uk/.  As well, please visit 
the Aberystwyth MSc website offering the MSc in Sustainable and Efficient Food 
Production http://www.aber.ac.uk/en/postgrad/postgraduate-courses/distance-
learning-courses/ibersdl/.  Modules from the Bangor MSc and the Aberystwyth MSc 
may be interchangeable options for the two MSc programmes.  Bursaries are avail-
able for those who are employed in the agri-food industry.
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MoDuLE DEtaiLS
DDL 4014 Resource-efficient farm management (compulsory, 20 credits)

This module will demonstrate application of a quantitative systems approach to 
select priority farm management practices that optimise the resource efficiency, 
and minimise the environmental impact, of food production on pasture-based 
farms. The module will be divided into units that address key resource efficiency 
challenges for pasture based systems. Each unit will refer to the most relevant 
quantitative indicators to inform resource-efficient farm management, from the 
process level (e.g. fuel consumption, soil nutrient status and fertiliser application 
rates, concentrate feed rates) through the farm level (nutrient-use efficiency, feed-
conversion efficiency, carbon footprint) to the product-level (carbon footprints, 
water footprints, embodied energy and other life cycle assessment indicators 
expressed per kg product exported from the farm gate). Case studies from across 
the UK and Europe will be used to demonstrate commercially viable management 
practices that effectively improve resource efficiency on pasture-based farms, as 
demonstrated by performance benchmarks in relation to the relevant indicators. 
The primary objective of the module will be to demonstrate the value of quantita-
tive, systems analyses to identify priority farm management practices for sustain-
able food production. The target audience includes farmers and farm consultants, 
but also supply chain managers in retailers and food processing companies wishing 
to identify effective performance-orientated supplier sustainability criteria.  

Upon completion of this module students will be able to:
1. Describe quantitatively the environmental impacts arising from farm systems in 

the context of food supply chains  
2. Recognise priority hotspots for environmental improvement within pasture-

based farm systems 
3. Determine the most appropriate tools and methodologies to assess farm and 

food supply chain sustainability  
4. Recommend relevant indicators to determine the eco-efficiency of hotspot 

processes on farms
5. Critically evaluate alternative management options and certification schemes 

for particular farm contexts in order to drive environmental improvement

DDL 4013 agriculture and Society (compulsory, 20 credits)

The environment, economics and the social/cultural aspects of our lives are inextrica-
bly tied together.  Truly sustainable, efficient food production requires that these three 
pillars of sustainable development are given equal treatment.  This module will study 
the environmental, economic and social implications of pasture based agriculture 
from an ethical perspective.  Topics will include global climate change and resource 
pressures, the distribution of environmental costs associated with current farming 
systems, the distribution of market power within food supply chains, costs and ben-
efits arising from a transition to sustainable farming (including economic, social and 
environmental factors), political drivers, and global food security and food sourcing.  

Agriculture is more than an economic activity; it is a way of life.  Changes mandated 
to agricultural practices need to be carefully considered for economic and social 
viability. Study of this module would provide farmers and agri-food businesses, 
non-governmental organisations and government agencies an in-depth insight 
into farming enterprises’ current perspectives on ethical issues surrounding food 
production at the local, regional and global scale.

The module will promote both formal and informal discussion of the topics as well 
as critical evaluation of current research and perspectives.

Upon completion of the module, students will be able to:
1. Critically evaluate opinions and perspectives from a variety of sources.
2. Debate and discuss economic, social and environmental issues facing agricul-

ture from a global perspective.
3. Demonstrate the ability to create an effective presentation as a member of an 

online team illustrating a diversity of opinions.
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DDL 4015 agro-ecosystem services assessment (compulsory, 20 credits) 

This module will introduce students to the ecosystem services framework to assess 
pasture-based food production, with an emphasis on the critical importance of 
considering landscape context and scale factors when assessing the sustainabil-
ity of farming practices. To demonstrate this in a practical and topical manner, 
the module will take a global perspective to question whether and how growing 
demand for food from limited land resources can be met through “sustainable 
intensification”. The module will explore how the ecosystem services approach can 
add value to more narrow resource use-efficiency tools such as life cycle assess-
ment and water foot-printing (ATP module DDL-4012) across key sustainability 
challenges for farming such as management of water, soils, habitats and emissions 
to air. The module will provide students with practical examples of how the ecosys-
tem service delivery of farming systems can be evaluated and improved, using case 
studies based on the research experience of the module lecturers.  

Upon completion of the course students will be able to: 
1. Describe and classify ecosystem services   
2. Recognise the dominant effects of agricultural production systems on ecosys-

tem services  
3. Explain the importance of GIS for ecosystem service assessment, with reference 

to spatial scale  
4. Recommend relevant indicators to assess ecosystem service effects of particular 

agricultural management actions  
5. Critically evaluate agricultural management options with respect to their global 

effect on ecosystem services

DDL 4012 Carbon footprinting and life cycle assessment (optional, 20 credits)

This module considers in detail the application of life cycle assessment (LCA) and 
carbon foot printing (CF) to assess and improve the eco-efficiency of pasture based 
farming systems. Following a quantitative overview of the environmental chal-
lenges facing pasture based  agriculture, the module explains LCA /CF approach 
with reference to agricultural applications. The second half of the module examines 
in more detail the application of LCA and CF to greenhouse gas (GHG) hotspot 
processes in pasture based systems, including the production fertiliser and feeds, 
enteric fermentation, manure management, field and soil emissions, and land use 
change. Case studies and structured CF exercises demonstrate how CF can be used 
to identify effective GHG mitigation options such as feed additives, trailing hose 
slurry application, grass-clover swards and anaerobic digestion of slurry. Students 
are informed of LCA methods to account for biodiversity, soil quality and water con-
sumption. Finally, the role LCA in sustainable food supply chains is explored.

Upon completion of this module, students will be able to:
1. Demonstrate an understanding of LCA and CF methodologies
2. Define appropriate system boundaries and input data for LCA of farming systems
3. Perform basic CF and LCA calculations  
4. Critically evaluate LCA and CF models and model outputs
5. Identify opportunities for LCA and CF application in their field of work  

DDL 4011 upland Farming Systems (optional, 20 credits)

This module will examine the environmental, social and economic viability of alter-
native upland farming systems and farming systems in marginal areas.  Following a 
detailed study of what “makes” a marginal farming area, it will assess their historic 
uses and current and possible future changes, in particular in the balance between 
their use for agricultural production and alternatives. Recognition of the social 
importance of historically farmed areas will run through the module. The impacts 
on biodiversity and ecosystem service provision (e.g. regulating flooding, water 
quality, greenhouse gas emissions) of current practices in upland systems, and pos-
sible changes in response to altered practices, are reviewed along with assessment 
of the drivers of future change, and the module concludes with a look at methods 
of ecological and economic appraisal of upland systems.
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Upon completion of this module, students will be able to:
1. describe different marginal area farming systems and understand their socio-

economic and environmental components;
2. appraise the environmental and economic properties of exemplar upland farm-

ing systems, and so predict their response to changed drivers;
3. assess critically the provision of ecosystem services by upland farming systems, 

including food and fibre provisioning, regulating climate change and water 
quality, biodiversity conservation, recreation;

4. analyse and contrast alternative upland farming systems through use of appro-
priate ecological and economic methodologies.

DDL 4010 Soil Management  (optional, 20 credits)

This module is designed to teach the fundamentals of soil management to profes-
sionals interested in the sustainable and efficient management of land resources. It 
will provide a basic guide to the field and laboratory assessment of soil quality with 
support from lectures and structured learning with extensive on-line resources. It is 
particularly suited to those working in the agriculture and food production indus-
tries, as well as others concerned with the fundamental resources and processes 
underpinning agricultural production and its environmental impacts.  The module 
will provide a practical and theoretical overview of soil management.

Upon completion of this module, students will be able to:
1. recognise different soil types and their fundamental properties;
2. critically evaluate the results of soil quality assessments;
3. use these results in the design of sustainable soil management regimes, and for 

calculating greenhouse gas/carbon budgets for soils;
4. evaluate critically the impacts of land management on soils;
5. evaluate critically the main options for agricultural soil management and their 

consequences for sustainable production and environmental impact (including 
carbon storage, greenhouse gas fluxes, chemical and microbial pollution).

DDL 4520 Research Methods (compulsory, 20 credits)

The module is organised in terms of (a) conducting a scientific literature review, (b) 
principles of research design, (c) ethical considerations in research, (d) using GIS, 
and (e) preparing a research proposal. Students will be introduced to methods and 
techniques available for conducting comprehensive scientific literature reviews. 
With respect to research design, topics covered include defining and formulating 
research problems and hypotheses, the rationale for different forms of study design 
and choice of appropriate methods, forms of sampling, sampling error and the 
potential for bias, and the concepts of generalizability, validity, reliability and repli-
cability. Scenario case studies will be used to develop students’ abilities as responsi-
ble, ethical researchers.  With respect to preparing a research proposal, several draft 
research proposals case studies will be used to illustrate further the range and type 
of studies that MSc students undertake, as well as the format and structure that 
such documents take. The module will culminate with each student designing a 
research proposal which they can use as the basis for their dissertation.

Upon completion of this module, students will be able to:
1. Understand and apply key concepts in natural and social science research;
2. Adopt a responsible and ethical approach to research
3. Identify appropriate research objectives and hypotheses;
4. Effectively critique experiments and studies;
5. Capture, process and undertake basic spatial analysis using GIS;
6. Clearly describe and communicate a research proposal.
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aDDitioNaL MoDuLES FRoM abERyStwyth uNivERSity
animal Production (optional, 20 credits)

This module will provide student with the ability to improve their knowledge 
of modern animal production systems and the skill to integrate the most recent 
research into their work.  

It  explores the way in which research is used to develop more efficient animal 
production systems.  This module will draw upon the on-going research within 
IBERS and elsewhere.

To outline the fundamental genetics and physiological that underpins animal 
production in the context of recent research, the module will focus on ruminants, 
although descriptions of the relevant processes in monogastric animals will also 
be given where appropriate.

It will achieve this by considering the following areas:
 Reproductive technology 
 Genetic improvement 
 Dairy cattle production systems  
 Meat production systems
 Meat and milk quality
  Management and prevention of disease

Feed and Forage (optional, 20 credits)

This module will consider in detail the principles and practices underpinning 
the development of new feeds and forages. Advances in both grass and legume 
breeding with be considered and the use of novel forages in the nutrition of 
farmed livestock considered.  The module will also encompass advances in pro-
duction of grains fed to ruminant livestock including, maize and oats. The role of 
novel feeds and forages in helping meet the challenges of climate change will be 
considered both from the prospective of adapting farming systems to adapt to the 
environmental challenges of climate change but also in terms of helping mitigate 
the production of greenhouse gases from livestock production systems and reduc-
ing the environmental footprint of livestock production.

Through an integrated programme of workshops and distance learning, students 
will evaluate the role of novel feeds and forages and investigate the factors un-
derpinning the development of such crops. Current research being carried out in 
IBERS will have a significant impact on the precise module content.  

The aim of this module is :

To consider in detail the principles and practices underpinning the development 
of new feeds and forages with particular reference to livestock nutrition and 
climate change. Both the underlying genetics and agronomy involved in devel-
opment of new crops will be evaluated as will the use of these novel feeds and 
forages in ruminant diets. Students will benefit significantly from the research be-
ing conducted in this area in house at IBERS and so have the opportunity to be in-
volved in the advances at the forefront of forage, grain legume and cereal science.    

It will achieve this by considering the following areas
 Grass genetics and grass breeding
  Clover breeding and genetics
 Novel forage crops
 Grain legumes
 Forage maize.
 Oat and barley breeding
 Adapting to climate change
  Reducing greenhouse gases from animal livestock
 Reducing environmental footprint of livestock production
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Sustainable Grassland Systems (optional, 20 credits)

This module will provide students with the ability to improve their knowledge of 
modern pasture management and the skills required to integrate the most recent 
research into their work. It will consider in detail the principles and practices under-
pinning the husbandry of grassland, forages and non-cereal arable crops with par-
ticular reference to livestock nutrition. The range and distribution of grassland and 
forage crops and factors influencing growth and development and their manipula-
tion will be examined. The specific needs of individual animal species, forage-based 
problems and disorders and the role of plant breeding and management will be in-
vestigated. The roles of nutrient management and environmental protection will be 
a theme throughout as will strategies for grazing and forage preservation. Through 
an integrated programme comprising a workshop and distance learning, students 
will evaluate the management requirements of a range of forage crops and the fac-
tors that underpin a range of forage cropping programmes. Current research being 
carried out in IBERS will have a significant impact on the precise module content.  

The aims of the module are:

To consider in detail the principles and practices underpinning the husbandry of 
grassland and forages with particular reference to livestock nutrition and wellbeing. 
The precise management requirements of a range of forage crops and the fac-
tors that underpin a range of forage cropping programmes will also be evaluated. 
Students will benefit significantly from the research being conducted in this area at 
IBERS and so have the opportunity to be involved in the advances at the forefront 
of grassland and forage science.    

It will achieve this by considering the following areas
 Range and distribution of grasslands and the characteristics of herbage species
 Developments in new forage varieties
 Managerial and environmental factors, including grassland nutritional require-

ments, that effect pasture composition and quality. 
 Range and use of forage crops and evaluation of forage cropping programmes.
 Forage crop breeding
  Grazing and forage conservation systems.
 Novel grassland and non-arable crops research and its potential to affect future 

livestock feeding practice

Ruminant Nutrition (optional, 20 credits)

This module will provide student with the ability to improve their knowledge 
of modern livestock nutrition systems and the skill to integrate the most recent 
research into their work. It will discuss recent developments in the nutrition of 
livestock animals. This module will draw upon the on-going research in ruminant 
nutrition in IBERS and elsewhere.

The aim of this module is :

To outline the fundamental physiological and microbiological principles that un-
derpins animal nutrition in the context of recent research. The module will focus on 
ruminants, although descriptions of the relevant processes in monogastric animals 
will also be given where appropriate.

It will achieve this by considering the following areas:
 Design of animal nutrition experiments
 Animal ration formulation and evaluation
 Nutrient digestion and metabolism
  Modulating alimentary microbial populations and their ecology, and plant-

microbe interactions. 
 Metabolism of carbohydrates, protein and lipids in order to modify the charac-

teristics of meat and milk.
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Silage Science (optional, 20 credits)

This module will provide student with the ability to improve their knowledge of 
modern forage and grain ensilage systems and the skill to integrate the most recent 
research into their work. It will explore the way in which research is used to develop 
more efficient ensilage systems for forage and grains fed to farmed livestock.  This 
module will draw upon the on-going research within IBERS and elsewhere.

To outline the fundamental genetic and physiological that underpins silage pro-
duction in the context of recent research. The module will focus on forage based 
systems, although descriptions of the relevant processes for grain based systems 
will also be given where appropriate.

It will achieve this by considering the following areas:
 Silage production and ensilage systems
 Silage evaluation
 Silage fermentation and  microbiology
 Inoculant development  
 Ensilage  and preservation of a  non-arable crops and its potential to affect 

future livestock feeding practice
  Pathogen transfer and food safety in silage fed animals


