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	Credit hours

	3
	Level
	M. SC.
	Pre-requisite
	No

	Coordinator/ Lecturer

	Prof. Mufeed A. Alnimer
	Office number
	165
	Office phone
	22400

	Course website
	On UJ E. Learning portal @ Moodle LCM.
	E-mail
	amufeed@ju.edu.jo
	Place
	Room 103


	Office hours

	Day/Time
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday

	Day
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	Time
	11.00-12.00
	
	11.00-12.00
	
	11.00-12.00


Course Description
This course will discuss all things related to the process of milk production in dairy cows. It will start from the anatomy of cow's udder internally and externally and the growth and development of mammary gland parts passing through hormonal control on milk production and milking process until the physiological factors that affect on milk production such as stage of lactation, persistency, diseases and pregnancy. In addition, the course will show those measurements of milk secretion rate, milking interval, frequency of milking, residual milk and its relationship to physiological and machine factors. The course will also clear how milk components like protein and fat synthesized in the mammary gland. Finally, the effect of nutrition, environment and number of milking on milk production will be discussed at the final lectures of the course.
Learning Objectives

The General objective of this course is to give the M.SC students the opportunity to build a wide knowledge related to lactation physiology and factors related to it in order to be able to increase their elasticity in solving problems of milk production disturbance and decline and to be able in improving milk production of dairy cows. 
INTENDED LEARNING OUTCOMES (ILOs):

Successful completion of the course should lead to the following outcomes:

A- KNOWLEDGE AND UNDERSTANDING:

A1. Student should have the scientific knowledge regarding concepts and subjects of physiology of lactation and efficient milking measurements in dairy cows.
A2. Student should be capable to combine between all subjects regarding milk synthesis and production processes in order to give proper decisions in dairy farms.

A3. Student should understand all factors affect on milk production process in order to be able to neutralize its negative effects on dairy cows.
B. INTELLECTUAL ANALYTICAL AND COGNITIVE SKILLS:
B1.The student's ability to solve problems of milk production disturbance and decline in dairy farms depending upon his familiarity with all subjects related to milk synthesis and production. 

B2. The capability of student to apply the most recent methods, ways and technologies to enhance milk production of dairy farms through utilizing various hormonal preparations and nutritional ingredients and providing the most appropriate environmental conditions.

C. SUBJECT-SPECIFIC SKILLS:

C1. Preparing scientific reports on various topics related to lactation physiology of dairy cows based on different resources including the most advanced books and scientific papers in refereed journals.

C2. Applying topics of the course especially those how to improve milk production and in dairy farms.

D. TRANSFERABLE KEY SKILLS:

D1. The student has the skill to manage and improve the milking ability of dairy cows depending on the acquired knowledge and skills in this course.

D2. The student uses all his energies with the acquired skills and knowledge in this course to improve the level of knowledge and skills of others especially farmers.

ILOs: LEARNING AND EVALUATION METHODS

	ILO/s
	Learning Methods
	Evaluation Methods



	A. Knowledge       and Understanding 

(A1-A3)
	Lectures and discussions 
	Reports and Exams

	B. Intellectual Analytical and Cognitive Skills

(B1-B2)
	Lectures, discussions 
	Reports and Exams

	C. Subject Specific Skills

(C1-C2)
	Lectures, discussions
	Reports and Exams

	D.Transferable Key Skills

(D1-D2) 
	Reports,  discussions
	Reports and Exams


COURSE CONTENTS
	No. of lecture (s) /Week
	Subject
	Sources
	ILOs

	6 

(1st  and 2nd week)


	Introduction and objectives
Anatomy of Mammary Gland: 
· External Features

· Internal Structure

Supportive system: 
· Vascular and lymphatic systems of the udder
	· Chapter 1 and 2, Michael Akers, Lactation and the Mammary Gland, 2002.

· Chapter 1 and 2, G. H. Schmidt, Biology of Lactation, 1971.

· Dairy Cattle Internet Sites.
	A1, A2, A3, D2

	6
(3rd and 4th week)


	Histology and cytology of the mammary glands: 
· Ducts, alveoli, cisterns, epithelial cells, myoepithelial cells
Growth and development of the mammary gland: 
· Fetal period

· Birth to puberty

· Estrous cycle

· Pregnancy and lactation.
	· Chapter 2, 3 and 6, Michael Akers, Lactation and the Mammary Gland, 2002.

· Chapter 3 and 4, G. H. Schmidt, Biology of Lactation, 1971.
· Dairy Cattle Internet Sites.
	A1, A2

	6
(5th and 6th week)


	Hormonal and neural control of lactation: 
· Pituitary, adrenal and thyroid hormones. 
· Maintenance of milk secretion

· Galactopoiesis

· Milking and milk ejection
	· Chapter 6 and 7, Michael Akers, Lactation and the Mammary Gland, 2002.

· Chapter 5 and 6, G. H. Schmidt, Biology of Lactation, 1971

· Dairy Cattle Internet Sites.
	A1, A2, A3, D2

	3
(7th week)


	Involution of the udder: 
· Histological changes

· Biochemical changes,

· Suckling stimulus
	· Chapter 1, Michael Akers, Lactation and the Mammary Gland, 2002.
· Chapter 7, G. H. Schmidt, Biology of Lactation, 1971

· Dairy Cattle Internet Sites.
	A1, A2, A3, C1, C2, D1, D2

	3
(8th week)


	Rate of milk secretion and milking: 
· Internal pressure

· Residual milk

· Interval and frequency of milking 
· Physiological and machine factors affecting milking rate
	· Chapter 8 and 9, G. H. Schmidt, Biology of Lactation, 1971

· Dairy Cattle Internet Sites.
	A1, A2, A3, B1

	3
(9th week)


	Biochemistry of mammary glands: 
· Blood precursors

· Energy production and utilization
	· Chapter 4, Michael Akers, Lactation and the Mammary Gland, 2002.
· Chapter 11, G. H. Schmidt, Biology of Lactation, 1971

· Dairy Cattle Internet Sites.
	A1, A2, D1, D2

	3
(10th week)


	Milk protein synthesis: 
· Protein components 
· Protein precursors
· Protein synthesis
	· Chapter 4, Michael Akers, Lactation and the Mammary Gland, 2002.
· Chapter 12, G. H. Schmidt, Biology of Lactation, 1971

· Dairy Cattle Internet Sites.
	A1, A2

	3
(11th week)


	Milk fat synthesis: 
· Fat components

· Fat precursors

· Fat synthesis
	· Chapter 4, Michael Akers, Lactation and the Mammary Gland, 2002.
· Chapter 13, G. H. Schmidt, Biology of Lactation, 1971

· Dairy Cattle Internet Sites.
	A1, A2

	3
(12th week)


	Other milk components: 
· Lactose

· Minerals
· Vitamins
	· Chapter 4, Michael Akers, Lactation and the Mammary Gland, 2002.
· Chapter 14, G. H. Schmidt, Biology of Lactation, 1971

· Dairy Cattle Internet Sites.
	A1, A2

	6
(13th and 14th week)


	Physiological factors affecting lactation: 

· Stage of lactation

· Persistency

· Pregnancy

· First and last milk withdrawn

· Estrus

· Diseases
	· Chapter 9 and 10, Michael Akers, Lactation and the Mammary Gland, 2002.
· Chapter 8, V. R. Smith, Physiology of Lactation, 1969.
· Dairy Cattle Internet Sites.
	A1, A2,D1,D2

	3
(15th week)


	Environmental factors affecting lactation: 

· Drying-off

· Dry period

· Season of calving 

· Interval between milkings
	· Chapter 9 and 10, Michael Akers, Lactation and the Mammary Gland, 2002.

· Chapter 9, V. R. Smith, Physiology of Lactation, 1969.
· Dairy Cattle Internet Sites.
	A1, A2, A3, B1, B2, C2,D1,D2

	3
(16th week)


	   Factors  affect   lactation: 

· Number of milkings

· Incomplete milking

· Ambient temperature

· Nutrition
	· Chapter 9 and 10, Michael Akers, Lactation and the Mammary Gland, 2002.
· Dairy Cattle Internet Sites.
	A1, A2, A3, B2, C2,D1,D2


LEARNING METHODOLOGY:

The course subjects will be presented basically through lectures with the focusing on discussions through lectures to activate the student's ideas and abilities in logical thinking. In addition, every student will prepare a presentation about one subject or more of the syllabus with activation of the discussion among students and between students and the lecturer.
	EVALUATION METHODS:

	Exam
	Grade
	Day
	Date

	Midterm Exam
	30%
	
	

	Reports and Presentations
	20%
	
	

	Final Exam
	50%
	
	


MAIN REFERENCE:

· Akers, M. R. Lactation and the mammary gland. 1st ed. Blackwell Pub Professional, U.K, 2002.

ADDITIONAL REFERENCES:
· Schmidt, G. H. Biology of Lactation. 1st ed. W. H. Freeman and Company, San Francisco, USA, 1971.

· Smith, V. R. Physiology of Lactation. 5th ed. Iowa State University Press, Ames, Iowa, USA, 1969.

INTENDED GRADING SCALE
	00-46            F

	64-66                   C+

	47-49            D-
	67-69                   B-

	50-53            D
	70-73                   B

	54-56            D+
	74-76                   B+

	57-59            C-
	77-79                   A-

	60-63            C
	80-100                 A


Notes: 

· Concerns or complaints should be expressed in the first instance to the module lecturer; if no resolution is forthcoming, then the issue should be brought to the attention of the module coordinator (for multiple sections) who will take the concerns to the module representative meeting. Thereafter, problems are dealt with by the Department Chair and if still unresolved the Dean and then ultimately the Vice President. For final complaints, there will be a committee to review grading the final exam. 

· For more details on University regulations please visit:
 http://www.ju.edu.jo/rules/index.htm
