ANS 4201 APPLIED RUMINANT NUTRITION

Lecturer:
Professor Felix Bareeba (B.Sc. Agric., M.Sc. Agric., Ph.D), Dr. Justine Nambi-Kasozi, (BSc.(Agric) MSc. (Agric.); PhD) 

Course Type:
CORE (B.Sc. Agric. IV; ANIMAL SCIENCE OPTION)

1. COURSE DESCRIPTION

Course Credits (CU):
3 CU i.e. 45 Contact Hours per semester
Course Duration: 15 weeks (45 hours) i.e. 30 LH, 15 PH

COURSE DESCRIPTION:
FORAGE UTILISATION (Topics 1-7): 1. Forage analysis, Fiber and forage quality. 2. Voluntary intake of forages. 3. Factors affecting forage quality. 4. Inhibitory and anti-quality factors. 5. Utilisation of poor quality forages. 6. Grazing management. 7. Forage conservation. 

APPLIED NUTRITION (Topics 8-17): 8. Ruminant digestive system. 9. Energy and nitrogen transactions in the rumen. 10. Manipulating rumen fermentation 11. Control of feed intake. 12. Developing a feeding system. 13. Pasture based feeding system. 14. Straw and agro-industrial based feeding systems. 15. Energy metabolism. 16. Mineral and trace element nutrition. 17. Mineral supplementation.

2. COURSE OBJECTIVES:
The overall objective of this course is to give knowledge to the final year Animal option students which will enable them clearly understand the nutritional concepts determining how ruminants feed and handle the consumed feed, the digestive differences between ruminants and non-ruminants and how ruminants derive nutrients from the different feeds they feed on.

Specific objectives are to:

i) provide the students with theoretical background about forage utilization in ruminants. 

ii) enable the students understand the various aspects of feeds/forages and animal factors under advanced ruminant nutrition. 

iii) enable students appreciate the practical farming conditions under Ugandan conditions during visitation of farms. 

3. RECOMMENDED REFERENCES FOR READING

1. Fahey, G. C. 1995. Forage quality, Evaluation and Utilisation. American Society of Agronomy, Inc. Crop Science Society of America, Inc. Soil Science Society of America, Inc., Madison, Wisconsin, USA, 998 pp.

2. Pond, W.G., and Church, D. D. C. and Pond, K. R. 1995. Basic Animal Nutrition and Feeding, Fourth Edition. John Wiley & Sons, New York, USA, 615 pp.  

4. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION
	TOOLS / EQUIPMENT NEEDED

	1. Van Soest scheme of forage analysis; Fiber and forage quality
	· Fiber and forage quality

· Systems of forage analysis

· Why fiber quality?


	Interactive lecture (1 hr)
	Chalk / BB or Markers / Flip charts

	2. Voluntary intake of forages. Differences in intake of fresh and conserved forages
	· Regulation of forage intake

· Voluntary intake of fresh forage

· Intake of dry forage

· Voluntary intake of silage

· Interaction with animal factors

· Interaction with diet components

· Manipulation of intake


	Interactive lecture (2 hrs)
	Chalk / BB or Markers / Flip charts

	3. Factors affecting forage quality and animal production from forages
	· Factors affecting forage quality

· Plant factors

-Genotype

-Plant part

-Stage of maturity

-Climate

-Soils

-Diseases and pests

· Amount of animal production from a given forage

· Plant-Animal complex
	Interactive lecture (2hrs)

Field trip 6 hours
	Chalk / BB or Markers / Flip charts

Transport



	4. Inhibitory and anti-quality factors in forages
	· Different chemicals/compounds

· Their occurance

· Their biological effects


	Interactive (2 hrs)


	Chalk / BB or Markers / Flip charts



	5. Utilisation of poor quality forages under tropical conditions 
	· Characteristics of low quality forages

· Efficiency of utilization of poor quality forages

· Basic concepts for ensuring balanced nutrients

· Optimising microbial growth in the rumen

· Crop residues and straws

· N content and digestibility of residues

· Improving the quality of straw


	Interactive lecture (2hrs)
	Chalk / BB or Markers / Flip charts



	6. Grazing systems and management
	· Stocking rate

· Stocking density

· Grazing pressure

· Grazing practices

· Continuous grazing

· Rotational grazing

· Zero grazing

· Deferred grazing

· Fodder production planning


	Interactive lecture (2 hrs)

Field trip 3hrs
	Chalk / BB or Markers / Flip charts

Transport

	7. Forage conservation as hay and silage
	· Potential use of silage for livestock by smallholders

· Silage from by-products

· Silage making from by-products

· Biological processes affecting ensiling

· Hay making

· Types of hay

· Drying process

· Main operations

· Losses


	Interactive lecture (2hrs)

Field trip 3hrs


	Chalk / BB or Markers / Flip charts

Transport



	8. Ruminant digestive system
	· The ruminant digestive system

· Functions of the different parts

· Rumen environment

· Salivation

Some common rumen bacteria
	Interactive lecture (2hrs)


	Chalk / BB or Markers / Flip charts

Transport

	9. Energy and nitrogen transactions in the rumen
	· Outline of CH2 O and protein degradation

· Energetics of rumen fermention

· Dietary fat

· Microbial growth and fermentation

· Nitrogen transactions in the rumen


	Interactive lecture (2hrs)


	Chalk / BB or Markers / Flip charts



	10. Manipulating rumen environment and fermentation
	· Increasing digestibility in the rumen

· Enhancing rumen propionate production

· Maximising protein/energy ratio

· Dietary fat
	Interactive lecture (2hrs)


	Chalk / BB or Markers / Flip charts

	11. Control of feed intake
	· Practical observations

· Feed factors

· Animal factors

· Animal genotype

· Major factors involved in decreasing feed intake
	Interactive lecture (I hr)

Field trip 6 hrs
	Chalk / BB or Markers / Flip charts

Transport

	12. Developing a feeding system and categorization of feed resources
	· Principles underlying development of a feeding system

· Categorization of feed resources

· Optimising utilization of tropical feed resources

-Feeding rumen microbes

-Feeding the animal

-Principles of supplementation

-Non conventional supplements

-Legumes as supplements
	Interactive lecture (2hrs)


	Chalk / BB or Markers / Flip charts



	13. Pasture based feeding systems
	· Traditional grazing systems

· Supplementation of ruminants on green pastures

· Water economy
	Interactive lecture (I hr)

Field trip 6 hrs
	Chalk / BB or Markers / Flip charts

Transport

	14. Straw and agro-industrial based feeding systems
	· Factors affecting nutritive value

· Characteristics of straws

· Limitations to production
	Interactive lecture (I hr)


	Chalk / BB or Markers / Flip charts



	15. Energy metabolism in ruminants
	· Partition at maintenance intake

· Energy requirement for maintenance

· Energy for growth

· Energy for milk production

· Energy of energy deficiency

· Effect of excess energy
	Interactive lecture (2 hrs)


	Chalk / BB or Markers / Flip charts



	16. Mineral and trace element nutrition
	· Factors affecting mineral content of plants

· Factors affecting mineral requirements of animals


	Interactive lecture (2 hrs)


	Chalk / BB or Markers / Flip charts



	17. Mineral supplementation 
	· Indirect methods

· Direct methods

· Free choice supplementation

· Factors that affect consumption of mineral mixtures
	Interactive lecture (2 hrs)

Field trip 6 hrs
	Chalk / BB or Markers / Flip charts

Transport


5. GENERAL DELIVERY APPROACH AND TIME NEEDED

Interactive lectures covering theory


0 hrs

Field visits




15 hrs     

6. OVERALL COURSE EVALUATION

Continuous Assessment Examination

40% 

Final examination




0%.

