3. OE - Aquarium Construction and Maintenance:
Course Outcomes

COl. Acquire knowledge of ornamental fishes which is highly professional and attractive
avenues for youth.

CO2. Enable to acquire skills of aquarium setup and aquarium fish keeping.

CO3. Enable to acquire skills of Fish transportation and management.

3. OE - Apiculture

CO1. Understand honey bees life cycle, their social organization, and the importance of different
species

CO02.Acquire skills of handling basic tools, equipment’s, and management of bechives
CO03. To understand the importance and economy of products and by-products of beekeeping.
CO4. To develop entrepreneurial skills for self-employment in beekeeping

COS.Acquire the skills for scientific management of honey bee colonies
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I. Importance and history of aquarium fish keeping.
II. Design and construction of aquaria:

1. Aquarium fabrication- shape, size, volume, type of glass tank, cutting of glass, preparation of
glass tank,

2. Strengthening and supporting of the tank,

3. Fitting of tanks into room settings.

1. Aquarium floor setting

4. Type and size of pebbles, gravels, granites used for bed construction
5. Aquarium Accessories: Aerator, Filters, Aquarium plants,

IV. Water Quality Management

6. pH and Temperature
7. Turbidity
8. Dissolved oxygen,
9. Free CO;
10. Total hardness
11. Ammonia
V. Fish Transport
12. Transferring the fish for changing water and cleaning of aquarium
13. Fish transport protocol for short and long distance
VI. Aquarium maintenance

14. Food and feeding,
15. Control of algal growth,
16. Control of snails and other predators

VII. Study of ornamental fish varieties
17. Indigenous and Exotic (five species each)

18. Study of Common diseases (Viral, Bacterial, Protozoans and Fungal- one disease each)

VIII Field Visit: Visit to an ornamental fish center/hatchery (submit a report during practical
examination)
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Practical:

Study of morphology of Honey bee.

2. Study of different species of honey bees (Apis dorsata, A. florea, A. cerana indica, and A.
mellifera)

3. Study of different castes of honey bees.

4. Study of life cycle of the honey bee.

5. Study of natural and artificial bee hive.

6. Study of equipment required for bee keeping.

7. Study of techniques of rearing of honey bees.

8. Study of extraction of honey

9. Study of Processing of honey.

10. Study of extraction methods of bee-wax, royal jelly, propolis and bee venom.

11. Study of communication in bees.

12. Study of swarming in Honeybees ( for Colony shifting and Nuptial flight)

13. Study of enemies, pests of honey bees

14. Study of diseases of honey bees

15. Analysis of adulteration of honey.
Institute Visit to Apiary / Bee Research Centre and submission of report at the time of

Examination.

Suggested Readings:

Roger A. Morse, Kim Flottum, 1998. Honey Bee Pests, Predators and Diseases.
WicwasPr; 3rd edition.

Alethea Morrison (Author), Mars Vilaubi (Photographer), 2013. Homegrown Honey
Bees: An Absolute Beginner's Guide to Beekeeping Your First Year, from Hiving to
Honey Harvest. Storey Publishing, LLC; ledition.

Hunt, G.J., 2000. Using honey bees in pollination Purdue University.

aidlaw, H.H., 1997. Contemporary queen rearing.Published by Dadantand Sons. R. A.
Morse, Rearing queen honey bees. Wicwas press, NY.

Alison Benjamin, By (author) Brian McCallum, 2008. Keeping Bees and Making Honey.
David & Charles, Newton Abbot.

Kim Pezza, 2013. Backyard Farming: Keeping Honey Bees: From Hive Management to
Honey Harvesting and More. Hatherleigh Press, U.S

Kim Flottum, 2014. The Backyard Beekeeper: An Absolute Beginner's Guide to Keeping
Bees in Your Yard and Garden. Quarry Boo
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Suggested Readings:

¢ Roger A. Morse, Kim Flottum, 1998. Honey Bee Pests, Predators and Diseases.
WicwasPr; 3rd edition.
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Hunt, G.J., 2000. Using honey bees in pollination Purdue University.

Aidlaw, H.H., 1997. Contemporary queen rearing.Published by Dadantand Sons. R. A.
Morse, Rearing queen honey bees. Wicwas press, NY.

Alison Benjamin, By (author) Brian McCallum, 2008. Keeping Bees and Making Honey.
David & Charles, Newton Abbot.

Kim Pezza, 2013. Backyard Farming: Keeping Honey Bees: From Hive Management to
Honey Harvesting and More. Hatherleigh Press, U.S

Kim Flottum, 2014. The Backyard Beekeeper: An Absolute Beginner's Guide to Keeping
Bees in Your Yard and Garden. Quarry Boo
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