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	1. Course name
	Fish Nutrition

	2. Lecturer in charge
	Dr Rebin Aswad Mirza  

	3. Department/ College
	Fish Resources and Aquatic Animals

	4. Contact
	e-mail: 
Tel: 00964703477

	5. Time (in hours) per week 
	Theory:    2 

Practical:  3                      

	6. Office hours
	3 hours/Week

	7. Course code
	

	8. Teacher's academic profile 
	I gained a PhD degree in January 2012 in Fish Nutrition and Health at the University of Plymouth in UK.

I have MSc Degree in Shellfish Biology, Fisheries and culture in 2008 at Bangor University. I have got a BSc in 2002 in Animal Resources Agriculture College University of Salahaddin-Erbil, Kurdistan Region of Iraq. I employed in 2002 at the Animal Resources Department in Agriculture College. In 2012 I started to work as a Lecturer in Animal Resources Department and gave a lecture to undergraduate students (1st, 2nd and 4th year) and also to the postgraduate students. In 2014 I submitted a proposal to establish a first department in Kurdistan Region for study fish and aquatic organisms. I appointed as a Head of Fish Resources AND Aquatic Animals from 2014 until now. 

	9. Keywords
	Digestion and Absorption , Macro Nutrients(Protein, Lipid and Carbohydrate), Micro Nutrients (Vitamins , Minerals)

	10.  Course overview: 
In this course, the fish feeding habits that vary depending on the digestive system physiology, anatomy, digestive effects of the other factors is discussed, as well as the digestive system and organs to work that energy to the subject are placed separately, energy use are important in metabolism, excretion and growth issues are discussed. In addition, the nutrients in fish and energy resources as nutrients of protein, fat, carbohydrates and growth have an impact as vitamins, minerals, micronutrients and their lack of such information is given about. information given, nutrition and feed technology laboratories devices used, the equipment and the analyses introducing feed and feed raw materials of the presentation and classification, feed additives examination and identification, mixed feed production technology and systems to introduce feed storage, transport and handling of the investigation.

	11. Course objective:

The aim of this course in fish feeding organs and organelles about what their mission is, how are nutrients from feeding to teach. Also obtain that fish physiology and biochemistry. In addition, the nutrients in fish and energy resources as the basic nutrients of protein, fat, carbohydrates and growth have an impact on as vitamins, minerals, micronutrients and their lack of such information is given about. 

	12.  Student's obligation
In this section the lecturer shall write the role of students and their obligations throughout the academic year, for example the attendance and completion of all tests, exams, assignments, reports , essays…etc 

Students must attend in all lessons and theory/ practical exams. Writing report, participating filed trips.

	13. Forms of teaching
Power point, White board, World Documents. 

	14. Assessment scheme
Breakdown of overall assessment and examination
An overall mark of the module is 100%. This will divide into:

50% for final exam includes theory only
50% for the exams during this semester (15% theory (10% on exam and 5% on report, quizzes and class activity), and 35% practical part (25% on exam and 10% on report, quiz’s and activity at the class). There will be two exams for theory and two exams for practical part. 



	15. Student learning outcome:
1  Feeding habits of fish according to differences in the digestive system, digestive system organs and organelles can learn to work

2
To be able to learn energy concepts and energy flow in the living organism

3
To measure food consumption of fish to learn and apply appropriate methods

4
To be able to learn feed, mixed or compound feed concepts and elements that make up the feed

5
To be able to learn processes of compound feed, monitoring and make construction quality control of mixed feed

6- To be able to learn and apply compound feed formulations          



	16. Course Reading List and References‌:
Nutrition and Feeding of Fish and Crustaceans. Springer- Praxis Books in Aquaculture and Fisheries INRA-IFREMER, BP 70, 29280 Plouzane, France Evans, D., H. 1998. 
The Physiology of Fishes. Second Edition. CRC Press. USA.
 Halver, J. E., Hardy, R. W., 2002. Fish Nutrition. Third Edition. Academic Press. USA
Lucas, J. S. and Southgate, P. C. (2012) Aquaculture Farming Aquatic Animals and Plants (2nd edition), A John Wiley & Sons, Ltd., Publication.

Webster, C. D.  and Lim, C. (2002) Nutrient Requirements and Feeding of Finfish for Aquaculture, CABI Publishing.

	17. The Topics:
	Lecturer's name

	Course Book , Fish Nutrition, Feeding habits of fish
	Dr. Rebin Aswad Mirza 


	Digestion; the digestive system physiology and anatomy in fish  Digestive secretion and enzymes Digestion  
	Dr. Rebin Aswad Mirza 



	Absorption , secretion 
	Dr. Rebin Aswad Mirza 



	Energy, energy use, the basic energy metabolism, 
	Dr. Rebin Aswad Mirza 



	Factors affecting energy demand, energy use in growth. 
	Dr. Rebin Aswad Mirza 



	Field trip to the Greater Zab River and fish ponds
	Dr. Rebin Aswad Mirza 



	Midterm exam
	Dr. Rebin Aswad Mirza 



	Protein, Amino acids,  protein function
	Dr. Rebin Aswad Mirza 



	Lipids, Fatty acids
	Dr. Rebin Aswad Mirza 



	Carbohydrates, fibre 
	Dr. Rebin Aswad Mirza 



	Vitamins, classification, vitamin requirements and deficiency symptoms of fish.
	Dr. Rebin Aswad Mirza 



	Minerals, macro and micro  minerals, the amount of mineral substances used in fish feed 
	Dr. Rebin Aswad Mirza 



	Feed additives and other non-dietary feed in the diet 
	Dr. Rebin Aswad Mirza 



	Visit Erbil feed company  
	Dr. Rebin Aswad Mirza 



	Final exam
	Dr. Rebin Aswad Mirza 



	18. Practical Topics (If there is any)
	

	
	

	19. Examinations:

1.  Compositional:  
    1- Write the essential amino acids quantitative require for each species?

2-What are the most important parameters from a nutritional viewpoint?   
3-Why aquatic animals require low energy compare to terrestrial animals?
Typical Answer

1-
Highest level; Phenylalanine, lysine and arginine are the EAA required in the greatest quantities (1.9, 1.7 and 1.6% of diet on average).

2-
Moderate level; Leucine, threonine, valine, methionine and isoleucine (varying from 1.3 to 1.0 % of diet on average).

3-
Least level; Histidine and tryptophan (0.6 and 0.3 % on average).

2-
 1. Extensive, where the cultured stock is entirely dependent on the food organisms naturally produced in the system, such as, for example, phytoplankton and zooplankton in a pond.

2. Semi-intensive, where the cultured stock obtains a proportion of the nutrition from the food organisms naturally produced and the rest is provided by the farmer.

3. Intensive, where the cultured stock is entirely dependent on externally provided food for its nutrition.
3--Fish are poikilothermic and hence do not spend energy on regulating body temperature.

2-
 Fish are capable of excreting the base metabolic product of nitrogenous metabolism as its first product, ammonia (%85), by simple diffusion into the aquatic medium. On the other hand, terrestrial animals have to convert this base excretory product into either urea in mammals or uric acid in birds, which is energy demanding.

-Fish save energy in locomotion compared to terrestrial husbanded animals, as fish live in water and are neutrally buoyant. This minimizes the energy required by the fish’s muscles to maintain their position in space. Land animals must maintain their body position against the force of gravity. Since many fish have swim-bladders to assist in maintaining their position in the water column, they require less muscle activity to maintain their position in space.

	20. Extra notes:


	21. Peer review  Prof Dr. Shamall MuhammadAmin Abdullah  
This course book has to be reviewed and signed by a peer. The peer approves the contents of your course book by writing few sentences in this section.
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