UNIT-11



Care of Birds and Animals
[bookmark: bookmark0][bookmark: bookmark1]                                                                     CHAPTER-1
Goat, Chyangra and Sheep Farming
· [bookmark: bookmark2][bookmark: bookmark3]tell the process of conserving the pasture of goats, sheep, and chyangra.
· explain how to diagnose and treat common diseases of them.
· tell the measures of quality control and storage of the products of goats, sheep and chyangra,
· list the products of goats, sheep and chyangra,
· explain the technique of finding the market for the products of goats, sheep and chyangra.
draft a plan for a goat/sheep farm.
Farming of goats and sheep is considered appropriate in our country from both geographical and economic perspectives. It has contributed a lot in the growth of income and opportunity of farmers. For the farming of goats and sheep the following aspects should be considered.

1. Protection of the Grazing Area
Goats and sheep fed with enough green grass need no feeding with expensive grains. It helps minimize the cost of production. For this, it is essential to manage and protect the grazing area appropriately. The grazing area can be protected by extending the local grass with priority, and by avoiding overgrazing.
In the high hills, goats and sheep enjoy open pasture. In the mid-hilly region, different fields are created and conserved for grazing. Here, different kinds of grasses like clover, ryegrass timothy, etc. can be planted. Likewise, the
tree grasses like mountain ebony Koiralo, Gayo, Ginderi, monkey
jack , malabar ebony Kutmiro, and so on can also be produced.
	In the swampy areas of the Terai, different kinds of grasses like Napier	
Lursan 	Kuiju, Vetch, Sorgan, Bajra, Stailo, Tiposenti and so on can be produced. Different kinds of appropriate grassseeds should be planted in the open areas.
Identification of the Disease and Technique of Diagnosis
[bookmark: bookmark6][bookmark: bookmark7]Different kinds of diseases trouble sheep and goats due to different kinds of poisonous germs, micro parasites, mosses and so on. Some of the diseases among them are as follows.


i) Peptides Peptitis Ruminant (P.P.R.)
Caused by poisonous germs, this disease is also known as the cholera of goats and sheep. It can lead to the death of all the goats and sheep of a place. Fever of 104° to 106° F, dry mouth, red eyes and physical imbalance are some of the symptoms of this disease. Avoiding food, runny nose, wounds inside the nose, black liquid excreta, etc. are other symptoms of this disease. P.P.R. kills the animals within 5 to 10 days. Pregnant animals get overflowed by this disease. For prevention, animals must be immunised every 2 years.
ii) [bookmark: bookmark8][bookmark: bookmark9]Gastroenteritis
Diarrhoea is caused by the germs of different kinds of diseases, parasites, and pesticides as well. Animals troubled by this disease turn lean and thin; their production becomes low; they become weak; they have no interest in food; and also, they can not digest their food. Medicines like Neblon, Pargo Care are used for the treatment. If parasites are found in the excreta, medicines should be given. The shed should always be kept neat and clean. Animals should be immunised from time to time.
iii) [bookmark: bookmark10][bookmark: bookmark11]Pneumonia
Pneumonia is one of the major diseases of sheep and goats. It is caused by germs, poison, mass and the worms of the heart. Quick breathing at the beginning, obstruction in the breathing, fever and cough are the major symptoms of this disease. Likewise, runny nose, throat snoring, nose snoring, and loss of appetite are also the symptoms of this disease. For treatment, the bonds (sheep and goats) should be kept in a warm and clean pen or shed, Avil (^) injection and caflen powder should be given. Anti-biotic should be injected for about 3-5 days.


iv) Mastitis
[image: ] Mastitis (Thunelo) is an inflamatory condition of the mammary gland of an animal. The swelling of the breast, bleeding or pus-bearing breast, little or no lactation, are the major symptoms of this disease. Lactation stops if not treated in time. This disease can be cured and controlled by cleaning the pen or shed giving the anti-biotic injection, and using the ointment.
v) Bloat /Tympany
This is a condition in which prodigious volumes of gas are collected in the stomach of animals. This condition appears when the animals eat up corn, pulses or grains, tree grass, pod-bearing crops or poisonous grass in large quantities. The animal might die in case of maximum air and bubble in the stomach and the lack of its release. Swelling of the left side stomach like a ball, watery mouth, and the obstruction in breathing are the major symptoms of this disease. Other symptoms include stomachache, restlessness, shedding tears, and the obstruction in the release of urine and excreta.
[image: ]Animals that are mildly affected can be treated with anti-bloat preparation. Feeding should be halted, large injection or Trocar Cannula  should be given, along with antibiotic. Medicines like Ofnil Bloatosil or Tympanil are effective along with vitamins.
Advantages
Sheep and goats are mainly reared for meat. Wool is the second important thing obtained from them. In addition, they give us milk, skin, and urine and excreta. In our country, 583.5 metric ton sheep wool is produced every year. Every year, we obtain 650 metric ton urine and excreta of sheep, which can be used as fertilizer. Sheep ghee is considered nutritious and has medicinal value. Farmers produce cheese from goat milk. Farmers of Chitlang in Makawanpur earn by exporting goat cheese to foreign countries.
4. Quality Control and Storage of Goods
Hygenic meat is produced only from healthy animals. Meat should be kept in the fridge in order to maintain its quality and freshness. If it is to be used in a fresh way, it should be used instantly. At present, the Department of quality has started examining the quality of meat in the market and punishing the merchants who sell defunct or low quality meat.
By proper washing and drying helps control the quality of sheep wool. The wool prepared in this way should be stored in a dry place.
5. protection, packaging and Transportation
Meat and wool should be Properly protected. Meat should be properly packed in plastic bags or containers in order to carry from one place to another. The vehicle used for transportation should maintain proper temperature should be packed up in large sacks or bags. It should be transported to
6. Market Management of the Product
Goats and sheep are killed for meat. The meat is sold fresh, or packed properly
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Model of Preparing the Draft of the Plan of Domesticating Goats and Sheep:
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	Exercise 
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1. Name any three major diseases of sheep and goats. Describe their symptoms and the techniques of treatment.
2' HOW can pasture be managed for sheep and goats? Write.
3' List out the major products obtained by farming goats, sheep and Chyangra.
4' What are the symptoms of tympany ? How can it be cured?
5' How can the meat of sheep and goats be protected for longer use? Can you suggest any method of protecting meat without using a fridge?







[bookmark: bookmark22][bookmark: bookmark23]CHAPTER-2
Cow, Buffalo and Chaunri Farming
The place where cows, buffaloes and Chaunries are taken for grazing is called the grazing land or pasture. Animals are taken to the forest, jungle, cliffs, mountains, streets and open meadows for grazing. Such grazing areas are considered to be highly important and useful for the cows, buffaloes and yak farmers. The following aspects should be considered with reference to pasture.
1. Protection of the Grazing Area
Nowadays, animal farmers grow different kinds of grass. Nepiyar style Barsim, kickie, foxtail, Gamba, sorghum vetch, fescue and broom grass are some of the grasses useful for animals. Along with these, other local and hybrid grass crops are produced and protected in the grazing area. By feeding animals with enough grass, the production cost can be minimized, as it reduces the consumption of grains or food items.

2. Identification and Treatment of some common disease
Different kinds of disease attack cows, chaunris and buffaloes. Their major diseases are mastitis, FMD, black quarter, fascioliasis, etc. If not diagnosed and treated in time, they might kill the animals, causing great economic loss to the farmers. 


I. Black Quarter
Black quarter (Charchare) is a dangerous bacterial disease of cattle. It is caused by the bacteria Clostridium chauvoei. It spreads through the ingestion of contaminated feed and contaminated of wounds. It mostly affects young animals (6-24 months) and appears mostly in rainy season.
It causes fever up to 107° F. The sick animals have frothy mouths and runny noses. The hind quarter of the animal is hot, tense and swollen. Crepitating, or the sensation of air under the skin, can be noticed as the swollen area seems to crackle under pressure. Animals find it difficult to stand. Black quarter victims lose appetite and have difficult breathing. If untreated for 3-4 days, the disease may be fatal.
Within 6-8 hours of the onset of the disease, antibiotic of sulfa group should be given to the animal. Oxytetracycline and chloramphenicol can be given as per the doctor's prescription. Avil or Cadistin (5-10 ml 1 M) can be injected. For prevention Alum precipitated B.Q. vaccine 5 ml (subcut) should be given each year before rainy season. The healthy cattle should be isolated from the unhealthy ones and should not be grazed in the affected areas.
II. [bookmark: bookmark24][bookmark: bookmark25]Foot and Mouth Disease
Foot and Mouth Disease (Khoretjis an infectious and sometimes fatal viral disease which affects cloven-hoofed ruminant animals. It mostly appears in the rainy season.
The FMD virus can be transmitted in a number of ways The virus causes a high fever (106-107° F) for two or three days, followed by blisters inside the mouth and on the feet that may rupture and cause lameness. The victims suffer from fever, and drool. They have wounds in the middle of the hoof, limp about, and produce little milk. They become lean and thin. Pregnant animals are likely to be aborted.
For the treatment of this disease, the wound in the mouth should be cleansed with Potash alum (phatkiri) dissolved in water. The foot should be cleaned with phenol or turpentine oil and Himax ointment should be applied.
To prevent bacterial infection antibiotics can be injected. The disease can be prevented by vaccinating animals every year before the monsoon starts.

III. Fascioliasis
Fascioliasis (Namle) is infection with a liver fluke called Fasciola hepatica, which is acquired by eating contaminated watercress or other water plants. Liver fluke can infect all grazing animals. It is a zoonosis, i.e. an animal infection that may be transmitted to humans.
The signs of fascioliasis include passivity, loss of appetite, progressive weight loss, vomitting, intermittent fever, loss of lustre, and the swelling of head, chin or neck. Some animals may eat soil or earth. They release watery and foul-smelling stool, and shed tears from their eyes.
Fascioliasis is treated with triclabendazole (10 mg/kg body weight) as a single dose. In practice, where treatment failure occurs, the dosage may be increased to 20 mg/kg body weight in two divided doses 12-24 hours apart. Phyasinex 1 Bolas is given per 75 kg weight of the animal. Liver tonic should be given to the animals for about 3-4 days during the treatment period. It can also be treated with Fen aid Bolas (10mg/100kg body weight) of the animal.
IV. Mastitis
Mastitis [Thunelo] is an inflammation of the mammary gland in lactating animals. It is caused by bacteria, fungus and virus.
Red and hot breasts, blockade of milk, mik with blood and pus are some of the signs of this disease.
Antibiotic infusions into the udder nearly always cure the clinical disease but may not eliminate the bacterial infection.
To control mastitis, iodine is used as post milking teat dip. The shed, animal, trough, and the hands of the person who milks the animal should be washed and kept clean. Infected cattle should be segregated and separate milking equipment should be used to prevent transmission throughout the herd. Antibiotics should be given as per medical prescription.
[bookmark: bookmark26][bookmark: bookmark27]             3. Advantages
 Yak and cows give  is milk and dung. The skin obtained from their dead bodies is processed for making leather. From buffaloes we get milk, meat, dung leather bone etc. 
[bookmark: bookmark28][bookmark: bookmark29] 4. Quality Control of the Products and their Storage
Nowadays, the Dairy Development Corporation collects milk of cows and buffaloes through its depots from the areas of production. Private dairies also collect and purify milk.
Refrigerators or cold places are used to prevent milk and milk products from going bad. Refrigerators can be used for keeping meat fresh. Another way of preventing meat from going bad is to dry it properly.
The Department of Food Technology and Quality Control (DFTQC) provides dairy and meat products of such industries with quality marks. Industries that do not maintain the standards fixed by the government are subject to punishment.
5. Protection, Packaging and Transportation of the Products Milk is collected and chilled in chilling centers. Processed milk is bottled, or packed in pouches. Milk products are canned or packed properly before their distribution. Meat industries also pack, and distribute meat amidst cooling facility.
[bookmark: bookmark30][bookmark: bookmark31]   6. Market Management
In our country, the market of milk and meat is insufficient. The demand of milk products and meat is yet to be met. Therefore, much has to be done for the management of the demand and supply of meat and milk products. For this, a harmonious relation should be created between the producers and the customers. Through mutual cooperation, farmers can bring about a positive change in the present state of their production. As a result of this Nepalese dependence on neighbouring countries can be brought down with regard to meat and milk products.
[bookmark: bookmark32][bookmark: bookmark33]    7. Planning a Small Scale Animal Farm
Cattle farming presupposes one's interest in farming large animals like cows and buffaloes. Professions based on milk, meat and skin are not possible without animal husbandry. The scientific way of animal farming creates employment opportunities which further leads to one's economic progress . In order to create the plan of animal farming one has to invest constantly for capital expenditure and current annual expenditure. The model of the constant capital expenditure has been given below.




	
	Units
	Qty.
	Rate (Rss) in thousand
	Total Amount in Rs. (000)

	S.N.
	Details
	
	
	
	

	
	Purchasing milk cows
	Number
	10
	80
	800

	1.
	
	
	
	
	

	
	Shed construction for milk cows
Area = 50 sq. ft. per cow @ Rs. 400 per sq. ft.
	Number
	1
	400
	400

	2.
	
	
	
	
	

	
	Shed construction for calves
Area = 20 sq. ft. per baby cow @ Rs. 200 per sq. ft.
	Number
	1
	60
	60

	
	Compost pit
	Number
	1
	50
	50

	
	Tools
	
	1
	
	100

	
	Miscellaneous
	
	
	
	90

	
	Total
	
	
	
	1,500



EXERCISE
1. Name any two major cattle diseases, and write their symptoms with lines of treatment.
2. "There should be a proper management for grazing cattle." Explain.
3. Prepare a list of products we obtain from cow and buffalo farming.

PROJECT WORK
Prepare a model of constant capital expenditure for the farming of 15 cows.




CHAPTER-3
                                RABBIT FARMING

At the completion of this lesson, student will able to :
     - tell the way of managing pasture for rabbits.
- explain how to diagnose and treat common diseases of rabbits.
- tell the techniques of controlling quality of rabbit products and storing them.
A rabbit is a small, peace-loving mammal. Rabbit keeping is a traditional occupation in Nepal. Rabbits are kept because of their minimal investment requirements and ability to reproduce fast. They demand little grain. Their housing and disease control management requirements are also low yet their meat is highly nutritious. They offer healthier source of protein when compared with other sources of meat. There is hope that with the growing awareness of the benefits of rabbit meat, it will be possible for rabbit meat to be introduced into the regular meat market. Rabbits are well suited to rapid production of protein. The most popular breeds used in the meat industry are the New Zealand White, Californian, Flemish Giant, French Ear lop, Chinchilla and Dutch. Other breeds include the Angora primarily kept for fur and as pets. The Angora is famous for its fine wool called Pashmina. Nepal exports a good many Pashmina products. So there is a good scope for rabbit keeping. Commercial rabbit farming is increasing in Nepal. The Angora is kept commercially in Dhankuta. Rabbit farming is getting support from Nepal government and international agro-organisations.
Facts about rabbits and rabbit meat
1. Well fed rabbits grow fast reaching maturity at 5 months and slaughter weight at 3 months.
2. They require less land; therefore they can be kept at the backyard.
3. They can derive their feed requirement entirely on greens only.
4. They are prolific: each doe is capable of reproducing 4 times a year.

5. Rabbit meat is white meat of high quality, easily digestible with low
cholesterol and high protein.	
6. Rabbit meat contains less fat than chicken, turkey, beef and pork.
7. Rabbit meat provides the lowest calories per kilogram of meat consumed
8. Rabbit meat is one of the cleanest meat as it is raised off the ground
9. Other important products from rabbits include manure, skins and fur also be produced as lab animals.
10. Feeding and Pasture Management
11. Feeding Rabbits
12. Feeding controls the health and condition of the rabbit. Feeding once a day is enough Only pregnant does and growing kids need extra feed. Irregular feeding makes them feel restless. A constant supply of water is a must; water should be changed daily. Diet/pellets can be changed but only gradually. If you plan to change brands make sure to mix some of the new feed with the old brand for a couple of weeks.
13. Rabbits can be fed grass hay for diet. It has enough long fibers and helps Prevent intestinal impaction caused by ingested hair. Alfalfa or clover hays should be fed as prescribed as they are too rich in protein and calcium.
14. Green feeds are the natural food of rabbits. They are rich in protein, minerals and vitamins. They love eating comfrey, clover, leaves of pigeon pea, peanut, beans, cowpea, and velvet bean. Rabbits with stomach problems, such as runny stool, should be fed only grass hay or even straw until recovery.
15. Rabbits can be fed lots of types of greens, such as lawn clippings, cabbage, safe weeds, vegetable wastes, prunings from fruit trees, sweet potato vines and lots more. Green leftovers should be removed from the hutch daily. Roots such as carrots, sweet potatoes, mangels rutanagas, turnips and beets may be used fresh or saved for feeding in the winter.
16. Raising rabbits on pasture allows the animals to exercise, engage more easily in natural behavior. Rabbits can be allowed to graze on doob grass Grazing improves their overall quality of life. Rabbits raised on pasture produce more meat and meat of nicer quality.
17. There are some common diseases and problems seen in rabbits. To prevent them we need to have an understanding of what a healthy rabbit requires and the subtitle signs of their problems. Rabbits are very closely related to wild rabbits, and as such will hide signs of illness until they are very unwell. Rabbits need close observation a correct diet, up to date vaccinations and regular health checks.



[bookmark: bookmark36][bookmark: bookmark37]



Diseases
Rabbit diseases come in the way of successful rabbit farming. They reduce the production to unprofitable levels. So, preventing diseases is very important o successful rabbit production.
Rabbits should be inspected daily for any signs of diseases. They should be isolated and held in quarantine if found sick and exposed to disease. Dead rabbits should be removed and disposed from farm immediately and hygienically.
To update the record of the health condition of each rabbit the farmer properly maintain a daily record of the quantity of feed and water consume y each rabbit, their body color, fur or wool condition, nasal discharges, ear carriage and breathing.
Rabbit diseases are generally caused by bacteria, protozoa, virus, and fungi, which attack rabbits owing to poor sanitation and management. So, measures should be taken to protect rabbits from diseases.
Some common rabbit diseases are described below.
A. Major Health Problems and Diseases of Rabbits
1. Digestive Problems: Dirrhoea, constipation, coccidiosis, etc.
2. Respiratory Problems: Allergy, snuffles, etc.
3. Teeth, Eye and Head Related Problems: abnormal teeth (overgrown, uneven), tear duct infection, wry neck (head tilt).
4. Urinary Problems: Stone, red urine, cystitis, etc.
5. Skin Problems : Ear mites, fleas, ringworms, syphilis, mange mites, fly strike (blowfly myiasis)
6. Reproductive Problems: Phantom pregnancy, cannibalism of kits, womb cancer, mastitis, etc.
7. Viral Problems: Myxomatosis, VHD (Viral haemorrhagic disease)
8. Miscellaneous Problems; Sore hocks (pododermatitis), paralysis, heat stroke, poisoning by toxic plants, etc.
B. Diagnosis and Treatment of Common Diseases
The most common symptoms marking the sickness of a rabbit include loss of appetite, depression, immobility and fever. Infection of foot, teat or other body parts might cause immobility and fever.


I. Abscesses
The most common causes of rabbit abscesses are infections in tooth roots, tear ducts and bite wounds. Most facial abscesses result from dental diseases. Tear duct abscesses can be the result of an elongated upper incisor tooth root blocking the tear duct. Abscesses that form internally (in uterus, lungs, etc.) can be more difficult to diagnose.
i. Diagnosis: Abscesses is a bacterial rabbit disease. Wounds and scratches get infected by bacteria. Enlargements can be seen under the skin near the jaw. Pus collection can be seen in body parts with wounds or scratches.
ii. Treatment: Fur around the abscesses should be clipped and the wound should be lanced to remove the pus. Using peroxide, antibiotic ointment or powder may be effective against this disease.
For prevention, do not let rabbits fight with each other. Do not allow them to go near sharp objects.




[bookmark: bookmark40][bookmark: bookmark41]II. Coccidiosis
i. Diagnosis: It is caused by five different species of protozoa. It injures the bile ducts, intestines and the cecum. The major signs and symptoms include the following:
i. It generally affects young rabbits.
ii. Sick rabbits have diarrhoea, and lose their appetite.
iii. Small white spots may be found in the liver of the sick rabbit.
iv. Sick rabbits have rough  fur coat, pot belly, and loss of appetite.
ii. Treatment: Rabbits infected with coccidiosis should be treated in isolation. Coccidiosis affected rabbits should be served with the soluble chlortetracycline or oxytetra cycline at the rate of 4g per 4.5 liters of water.
III. [bookmark: bookmark42][bookmark: bookmark43]Enteritis Diarrhoea
i. Diagnosis: It is caused by coccidiosis or because of intestinal inflammation. It is more common in rabbits which are fed "greens" in excess. One major symptom of this disease is watery diarrhoea.
ii. Treatment: The victim should be kept comfortable and encouraged to consume feed. Medicated and vitamin-fortified feed can turn fruitful.
For prevention, programmes should be made for diarrhoea prevention, and "greens" should be avoided.
[bookmark: bookmark44][bookmark: bookmark45]IV. pneumonia
i. Diagnosis: Pneumonia is a viral or bacterial disease. It is related to other disease or stress factors like damp, drafty and unsanitary cages. It sometimes occurs as a primary disease. Pneumonia affected rabbits lose appetite. They have difficulty in breathing. Other symptoms include elevated temperature, and nasal discharges. The affected rabbit may die soon.
ii. Treatment. The treatment of pneumonia varies depending on the cause of the disease. Sulfa drugs and antibiotics are used in the treatment of pneumonia. Broad-spectrum antibiotics, effective against a wide range of microorganisms, can also be given.
[bookmark: bookmark46][bookmark: bookmark47]4. Quality Control and Product Storage
Quality product is possible from healthy rabbits. Unhealthy rabbits offer neither hygienic meat, nor quality wool. So, rabbits should be provided with hygienic feed, proper sanitation and medical care. All cages should be bedded with plastic bottom for their feet. Use of hormones or steroids should be avoided as far as possible.
Commercial farming demands proper storage of rabbit products. Rabbits should be slaughtered in the cleanest, most humane way possible. Sharp knives should be used while processing the meat. The slaughtering blow should be swift and solid, otherwise the rabbit will start dumping adrenalin into its blood supply, making for bad tasting meat.
Rabbit meat should be cooked within an hour of butchering, or placed in the refrigerator for 24 hours. Using the rabbit after an hour, but before 24 hours, results in a tougher meat. It won’t hurt you, but it won’t be as tasty either. The carcass should be shifted to the freezer after the 24-hour cool down. Once the rabbit has cured for a day in the refrigerator, you can either move it to the freezer for storage, or cook it up. We can dry the meat for sukuti (dry meat] as well. For transporting rabbit meat, it must be packaged properly.
Pashmina and pashmina products are made from rabbit wool and enjoy good market across the world. Rabbit wool should be properly plucked by trained personnel to prevent over plucking and removal of the short fibres. Mixing short fibre with the long will compromise the quality of the finished product. Besides, the wool should be protected from fungi and moisture.
[bookmark: bookmark48][bookmark: bookmark49]5. Marketing
Rabbit products can be sold by identifying where your customers are coming from, and finding the right ways to support them in buying your rabbit or   



 It  product. The farmer may advertise the product depending on the type and quality of the product as well. If rabbit meat is advertised for its nutritional value, the fur for its smoothness and warmth.
Rabbit products can be sold to the consumer directly or through suppliers, who in turn sell them to the wholesalers. The wholesalers sell the products to the retailers from whom the consumers buy them.
V. Planning for Small Scale Rabbit Farming
Farmers should begin rabbit farming by formulating a plan, which will often need to be submitted to an agricultural or planning board in their area in which they wish to set up this venture.
Planning involves proper management for housing, pasture, feeding, marketing, etc. We need to do enough homework before investing in these areas. Rabbit raising demands daily rabbit care and good feeding. Here is a sample planning for 10 rabbits.
	SN
	Items
	Amount
	Cost Per Unit 
	Total Cost

	1.
	Infrastructure (5000 sq.ft. land and roofed interiors for each set)
	2 units
	22000
	44000

	2.
	Purchase of rabbits
	2units=20 rabbits
	1500
	30000

	3.
	Equipment, utensils, etc.
	
	11000
	11000

	
	Grand Total
	
	
	85000


Business Plan for Breeding Rabbits
Here is a brief but simple description of the profit scale.
A small unit of modern rabbit farm has 10 rabbits(7 females, 3 males).
1 unit = Rs.11000/- The price includes the cage, maintenance, medicine and feed for one month.
Business Summary :
One female rabbit delivers 6-10 bunnies every two months. Out of them, 5 may survive. The profit scale would be as follows:
No. of live bunnies delivered by 1 female rabbit = 5 No. of bunnies delivered by 7 female rabbits = 7x5 = 35 Weight of each bunny at the end of 4th month = 2 kg.
Total weight obtained from 1 unit ( or 5 bunnies)= 35x2 kg= 70 kg.
Minimum price of live rabbit = Rs. 250/- per kg.
The price for live rabbit is subject to seasonal increase.
Total earnings per unit = 70 x Rs. 250 = Rs. 17500/-
Maintenance, fodder, medicine, labour, etc. = Rs. 11000/-
Net profit = 17500-11000 = Rs. 6500/- per unit, based on maintenance.
For 10 units, the profit amounts to 65000. This represents the production at the end of the fourth month. Based on surplus, business can be done monthly after 6 months.


.
[bookmark: bookmark54][bookmark: bookmark55]Exercise 
1. How is pasture managed for rabbits ?
2. How are rabbits fed?
3. How do you know whether a rabbit is healthy or not?
4. What are the major diseases and health problems of rabbits?
5. What are the symptoms of abscesses? How is it treated?
6. What are the symptoms of pneumonia that affects rabbits? How is it cured?
7. What products do you obtain from rabbit farming?
8. How can we manage market for rabbit products?
9. "Rabbits offer healthier source of protein when compared with other sources of meat." Justify this statement.

PROJECT WORK
Draft a budgetary planning for farming 10 rabbits (7 females, 3 males) for meat or wool production. Then show it to your subject teacher.

Fowls form an important part of Nepalese agriculture. They are reared in the hills and the Terai. Poultry farming can be started with little investment as well.[bookmark: bookmark52][bookmark: bookmark53]Chapter-4
Poultry Farming

There are two types of poultry grazing: open grazing and secure or closed grazing. In the open grazing, the chickens or ducks eat things like insects, vegetables or grass themselves. But a closed or secure grazing land does not offer this freedom.
1. Protection of the Grazing Area
The system of grazing should be managed according to the place where the fowls are kept. If chickens can't be left outside, the expenditure on production can be reduced by providing them with vegetables or grass and reducing the quantity of grains. If local chickens and ducks prefer open grazing, hybrids can be given secure or closed grazing.
2. Disease Identification and Treatment
Chickens and ducks are domestic birds troubled by different kinds of diseases Some of the common diseases are described below.
i, Newcastle (Ranikhet)
Newcastle is one of the major diseases that troubles chickens. It had first appeared in Ranikhet, India. When this disease attacks chickens, they have difficult breathing and swelling of the eyes, face, neck and lobe. The sick chickens start spinning stroll and later fail to walk at all. They often droop their head.
As it is a viral disease it is very difficult to cure. Strict isolation and culling (killing) are some of the measures taken to control its spread. For the prevention of this disease, chickens should be given Afstron and vaccine within the first week After 8-10 weeks, they should be given R2B vaccine.

 ii. Chickenpox
This is a communicable disease in chickens of all ages which is caused by the poisonous germs. When this disease attacks, some bubbles appear on the face, crest, lobe (loti), etc. The bubbles are covered with a sort of dry substance. As the face and eyes are covered with bubbles and swell, some chickens even go blind. The diagnosis of this disease is rare. For the prevention of this disease, an injection against it should be given to the chickens of 7 to 8 weeks.



iii. [bookmark: bookmark64][bookmark: bookmark65]Gumboro
This disease attacks grown up chickens. It mostly attacks 2-6 weeks old chickens. Loss of appetite, depression, dullness, ruffled feathers, weight loss, trembling, and imbalance are its major symptoms. The disease can be prevented by giving injection as per prescription. Besides, the pen or shed should be kept clean. The broilers and layers should be separately.
iv. [bookmark: bookmark66][bookmark: bookmark67]Salmonella Pullorum (Fowl Cholera)
Fowl cholera is a dangerous disease transmitted by subtle* germs. It gets transmitted via food items of the sick chickens, their excreta, and their beds. Loss of appetite, loud breathing, swollen crest and lobe [loti), green or colourless stool, mucous beak, limping, and spinning are the main symptoms of this disease. Fowl cholera can be prevented by reducing your chickens' contact with wild birds and predators. It can be treated with sulfa drugs or tetracyclines. The chickens can be cured by feeding them with 16% sulfamethazine (sulfadimidine) or 1% hostacycline in drinking water.
v. [bookmark: bookmark68][bookmark: bookmark69]Coccidiosis
This is a disease caused by the protozoa named Cocksidiyosis. It has a bad effect on the liver of chickens. It mostly attacks chickens of 8 to 10 weeks. The symptoms of this disease include pale conjunctiva and legs, idleness, and loss 




of consciousness. The chickens tend to gather together and sit closing their eyelids. Their lever is swollen and filled with blood. One week later, they have blood instead of stool, and die. For the treatment of this disease, the shed or the prison house of chickens should be kept clean. Medicines, such as amprolium or sulfaquinoxaline, can be given as per prescription.
3. Advantages
Fowls give us eggs, meat, chicks, and feathers. Their droppings can be used as a qualitative fertilizer in agriculture.
4. Quality Control of Fowl Products and Storage
Eggs and fowl meat are rich in protein, and so prone to early spoilage. Summer poses more threat in this regard. Fowl products should, therefore, be stored in a cold house, which offers controlled temperature and relative humidity. Spoilt eggs and meat should not be sold or distributed. Proper attention should be paid to the cleanliness of the store house.







3. [bookmark: bookmark72][bookmark: bookmark73]Protection, Packaging and Transportation of Fowl Products
Poultry farms are often far from the market. Poultry products should be transported to different places for sale. We should make necessary arrangements for quick, short and easy transportation to prevent losses due to spoilage.
4. [bookmark: bookmark74][bookmark: bookmark75]Market Management
There are mediators or middle persons to link the farmers and the wholesalers/ retailers. Transportation plays a significant role in this regard. Though producers don't usually act as retailers, they can themselves run a fresh house for more profit.
Planning for a small scale poultry farm:
Here is a model planning for 500 layers with an estimated expenditure.
	Details
	Requirement
	Rate/Square Feet
	Total	
Requirement
	
Total Amount

	Coop / Duck pen Construction
	1 square feet chickens
	150
	500 x 300
	1,50,000

	Store or office
	300 square
feet
	150
	300x150
	45,000




 Gross Expenditure on House Construction
	5Jame of Things
	Number
	Capacity/pieces
	Rate
	Total amount (Rs.)

	Budar
	
	250 chickens
	
	2,000

	Feeder
	10
	5kg./50 chickens
	300
	3,000	

	Water pot
	0
	5 litre/ 50 chickens
	250
	2,500

	Weighing Balance
	
	
	1000
	1000 

	Broiler Crate
	
	250
	150
	300	

	Transportation, communication
	
	
	
	3000	

	Gross expenditure for purchasing things and furniture
	21800.00 



[bookmark: bookmark76][bookmark: bookmark77]Details of Current Capital Expenditure
	Details
	Rate (Rs.)
	Number/ Unit 
	Total Rs.	1

	Chicken purchase
	28
	500	
	14000

	Feeder (No.l) for eight weeks
	17
	1.6 kg. chicken
760 kg. or
mortality 55	
	12920

	Feeder (No.2) for
7 to 20 weeks
	16
	6.1 kg. female 2897kg. or mortality 550
	46360

	Feeder (No. 1J 20-
72 weeks
	17
	42.7kg. female
20280 kg
	344802

	Vaccine medicine
	20
	500
	10000

	Workers
	2000
	For 18 months
	36000

	Electricity, repairing, etc.
	
	
	10000

	Gross Current Capital expenditure
	14,74,082

	




Exercise1.
2.
3.
4.


Elucidate the importance of major poultry products.
List the symptoms of five different diseases that affect fowls. How can we manage the poultry market?
"Poultry farming is going to be a major occupation in Nepal”. Justify this statement.
[bookmark: bookmark78][bookmark: bookmark79] Project work
Draft a planning for farming of 1000 layers. Then show itto your subject teacher.





CHAPTER-5


[bookmark: bookmark80][bookmark: bookmark81][bookmark: bookmark82][bookmark: bookmark83]Pig Farming

1. Protection of Grazing Area 
Pigs eat grass while walking outside. Unlike other animals they cannot digest fibrous food. The stuffs like 5-6% green grass, corm, nettle, and kitchen leftovers serve as pig feed. In Nepal pigs are reared in the wild as well.
[bookmark: bookmark84][bookmark: bookmark85]2. Disease Identification and Treatment
i. [bookmark: bookmark86][bookmark: bookmark87]Anaemia
The medical condition in which there are not enough red blood cells in the blood is termed anaemia. This disease attacks piglets who fail to obtain enough iron factor from their mother's milk. It makes pigs weak and loose. For treatment, piglets should be injected with 150-200mg of iron dextran in either a 1 or 2ml dose. The first dose of iron is given to piglets who are 3-5 days old. It is not given at their birth. The second dose (2 ml) is given ten days after.
ii. [bookmark: bookmark88][bookmark: bookmark89]Scabies
Scabies is a skin disease which causes the skin to become rough and uncomfortable. Scabies mostly affects the ear, neck, and the back of pigs. For treatment, pigs should be dipped in the mixture of 5ml ectomin and 5 litres of water. Golden lotion, himex should be used as required.


iii. Swine Flu
Swine flu is a disease caused by poisonous germs. It makes Pigs lazy or Passive. Hard stool, stool with blood, and nose bleeding are some common symptoms of swine flu. The victims may suffer from 1040 F-1060 F. Sick pigs drink too much water inviting dysentery or diarrhea. This in turn makes them too weak to walk on their feet. Blue spots appear all over the body. Pigs are likely to suffer from pneumonia and die by releasing pus-like mucus through the nose. For prevention, piglets should be vaccinated with the swine fever vaccine when they turn two months.
iv. Black Quarter
Swelling of the neck and tongue followed by breathing difficulty is a major symptom of this disease. Pigs may develop a fever of 1040 F —1060 F. This disease can be cured by injecting tetracycline or sulphadimidine into their flesh for 4-5 days.


[bookmark: bookmark93][bookmark: bookmark94]v. Foot and Mouth Disease
This disease mostly troubles piglets. It also makes the water come out of their mouths. As it attacks on the middle of their feet, they cannot walk easily. For treatment, the feet should be washed in alum solution (1% ] followed by the application of Himax ointment. The treatment should be done according to the doctor's prescription.
[bookmark: bookmark95][bookmark: bookmark96]3. Advantage
Pigs meet a big demand of meat in the global market. Their excreta is also used in the vegetable farms or fields. It is also used in fishery. The industries that produce bacon, sausage and salami also dwell upon pigs'meat.
[bookmark: bookmark97][bookmark: bookmark98] 4. Controlling the Quality of Products and Storage
Piglets produced by breeding pure species of hybrids are domesticated for meat. They grow faster even with low quality of foods. Rearing a pig for long simply thickens the amount of fat rather than the flesh in it. Therefore, pigs of 3-8 months are considered to furnish best pork. Pig farming is a good source of making profit.
Pork is best stored in a deep fridge.
[bookmark: bookmark100][bookmark: bookmark99] 5.  profection, Packging and Transportation of Pork Products
It is quite essential to store the meat prepared at the slaughter house in a cold or deep fridge. Pork products like sausage, ham, bacon, salami and so on should be packaged properly and stored in the fridge. Such products should be transported safely to the market.
6. Market Management
In Nepal, some 80% of the pigs are slaughtered and sold, or distributed in the market by the farmers themselves. The remaining pigs are given to the local collectors or the middle men. They are slaughtered/sold in the haat market. The Dharane black pig has already become a popular source of pork in places like Kathmandu, Pokhara and Siliguri in India

Activity
1. Visit a nearby pig farm and ask the farmers about the diseases that trouble their pigs. Collect and record information about the techniques of curing them.
2. Discuss how pigs are fed.
[bookmark: bookmark103][bookmark: bookmark104]Exercise 
1. Write the symptoms of any three major diseases of pigs. How would you treat those diseases?
2. How are pigs sold in the Nepalese market?
3. Do you think that the future of pig farming is bright in Nepal? Give reasons.
[bookmark: bookmark105][bookmark: bookmark106]Project work
Suppose a farmer of your locality seeks suggestions about farming 10 crossbred pigs. How would you formulate the plan about it? Prepare a draft of planning about the shed or building of pigs, details of expenditure on their food items and the aspects like investment cost or cost expenditure. Then show it to your teacher.

 
[bookmark: bookmark90]1.
[bookmark: bookmark91][bookmark: bookmark92]Food

Fish enjoy eating natural as well as artificial food items in the marine world. If the common carp and the grass carp prefer artificial food, the silver carp, big head carp, and the bhyakur prefer only the natural food items. Hence arrangements should be made in the pond so that the fish can get natural as well as artificial food items. For this, every year 2000- 2500 kg compost should be used for each hectare of fish pond. Similarly, a hectare of fish pond needs 220 kg nitrogen and 545 kg phosphorus per year. Natural food items of fish like, lichen and other creatures grow naturally in the fish pond. Fish should be artificially fed to meet their nutritional needs.
[bookmark: bookmark107][bookmark: bookmark108]2. Diagnosis and Treatment of Diseases
i. [bookmark: bookmark109][bookmark: bookmark110]White Spot Disease
Commonly known as freshwater ich (ick), white spot disease is caused by a protozoan parasite Ichthyophthirius multifiliis- The parasite burrows into the skin offish and kills them.
When fish suffer from this disease, they have a green body surface. They become  lazy and slow. White dots appear in the wounds. The wounds appear all over the body. The skin becomes thin. And the fish start rubbing their bodies against other things.
For the treatment of this disease, the fish should be dipped in 3% salt solution for about 3 to 4 minutes. Malachite green solution should be added in the pond at the rate of 0.1 ppm (parts per million).
Trichodina
This is a one cell parasite of the fish. It kills baby fish. When this disease attacks, the dead baby fish appear floating about on water. For the treatment of this disease, the fish should be dipped in 2-3% salt solution for about 5-10 minutes. Likewise, Formalin should be kept in the pond at the rate of 25 ppm and Malachite Green should be used at the rate of 0.25 ppm.








iii. [bookmark: bookmark113][bookmark: bookmark114]Gyrodactylosis
This is a parasite that attacks on the outer-side of the fish. Fries and fingerling are more affected than adult fish. Scrubbing (rubbing against objects) and flashing ( darting and twisting of fish and erratic swimming) are some of the symptoms. For the treatment of this disease, Formalin should be used at the rate of 0.25 ppm.
iv. [bookmark: bookmark115][bookmark: bookmark116]Epizootic Ulcerative Syndrome (EUS)
Also known as red spot disease, EUS is a fungal disease caused by Aphanomyces invadans. It has been a threat for the last 20 years.
When fish contact it, white dots appear all over their bodies. The scales fall off in the affected area and wounds begin to appear. Rahu, Naini and Bhyakur are vulnerable to EUS in the winter season.
There is no effective treatment for advanced disease. Keeping diseased fish in good quality, clean water may allow recovery, but only if lesions are not too extensive. Dark scars are often left behind on healing.
For treatment of this disease limestone should be used at the rate of 15 kg per kattha (3645 sq ft). It can be used up to three times a week.
v. [bookmark: bookmark117][bookmark: bookmark118]Argulus
It appears all over the body of fish. It sucks the blood of fish and the wounds appear in the sucked spots. For the treatment of this disease, the entire body of the fish should be dipped in the liquid of 2-3% salt solution for about 5-10 minutes. Likewise, Dipterex should be used at the rate of 0.25 ppm.

[bookmark: bookmark119][bookmark: bookmark120]3. Advantages
Fish is a food consumed by humans. It has been an important sour for humans throughout recorded history F.sh contains 15-200/, rich in vitamins A and D. Calcium, phosphorus and iron are obtain from fish bones. Fish can be dried and used for long. Small dry fish (sidra) to make chutney.
[bookmark: bookmark121][bookmark: bookmark122]4. Quality Control of the Products and Storing
Meat of sick fish is harmful to human health. So only healthy fish should be sold in the market. As fish is rich in protein, it goes bad easily. Fish once harvested can not be stored in room temperature. They should be stored in the house or refrigerator.
[bookmark: bookmark123][bookmark: bookmark124]5. Protection, Packaging and Transportation of the Products
After harvesting the fish, they are preserved in different ways:
[bookmark: bookmark125][bookmark: bookmark126]     i.  Fire Drying	,
This is a local technique of drying fish. In this method , the liver, stomach, and scales of fish are removed. The rest is cleaned and placed on a net over fire in a 1-2 ft deep oven. The fish are dried by turning them over from tune to time When fish becomes red and hard, it should be inferred that it is well dried.
ii. [bookmark: bookmark127][bookmark: bookmark128]Drying in Drum or Chamber
This method also exploits fire for drying fish. In this method a stone or brick chamber of 4'x4'x5' is constructed. The inner wall of the chamber bears iron rods every 1 ft. There is a net over the rods. Fish are placed on the net and then turned over for drying.
iii. [bookmark: bookmark129][bookmark: bookmark130]Solar Drying
High-tech solar driers are available in the market. They dry fish using solar heat Besides, they have a separate system for smoking fish with fire smoke.
iv. [bookmark: bookmark131][bookmark: bookmark132]Using Common Salt
This is an old technique in which fish are cleaned by removing their liver, stomach, ears and wings. Viscera-free fish are immersed in salt solution and taken out. After that, an 1 inch thick bed of salt is made on the bottom of the container (a wooden or plastic box). The cleansed fish are bedded on the slayer. Another layer of salt is made as before on top of fish. The number of layers depends on the depth of the box. The sealing or topmost layer must be a salt layer. After that, the box should be closed with the lid, gently pressing t fish.
This method can keep fish fresh for about 15 days. While preserving fish in this way, salt should be added as required. The salt absorbs all the water of the fish, leaving them white like the salt. The fish so preserved should be washed wit salt solution and pressed with wooden sheets and dried using a solar drier.
v, [bookmark: bookmark133][bookmark: bookmark134]Freezing in the Cold Atmosphere
To preserve fish just harvested, they should be cleansed properly and frozen at 4°C. The frozen fish should be kept in an insulated van and taken to the market for distribution.
vi. [bookmark: bookmark135][bookmark: bookmark136]Using Box or Canning
This technique is yet to be practiced in our country as it exploits high technology. Fish are packed by using certain preservatives. The fish packed in this method can be transported easily. They can be used for long as well.
In this way, fish preserved in different ways can be transported safely in crates, or insulated boxes.
[bookmark: bookmark137][bookmark: bookmark138]6. Market Management
Fish are produced and preserved in the well, lake, pond or river. Once harvested, they are taken to the consumers. In our country, fish are farmed mostly in the Terai. The main market of these fish consists of city areas like Kathmandu and Pokhara. Middle men have a big role in the distribution of fish in Nepal. They bring the products in vehicles to the city areas and provide them to the whole salers. The wholesalers take them to the consumers through the retailers. Some farmers directly contact the wholesalers and take their products to the retailers. Local merchants deal in fish of streams, rivers or paddy fields.
Activity
If there is a pond in your school, farm fish by collecting fries of your choice.

1. Name any four diseases of fish with their symptoms. Also gj of treatment.
2. What kind of food do fish need? Distinguish between natural and foods.
Describe any four techniques of preserving fish.
[bookmark: bookmark139][bookmark: bookmark140]Project work
i. Collect 3 kg fresh fish and preserve it using salt. Exhibit it in your classroom
ii. Make a field visit to the nearest fish pond or the centre of fishery. Prepare a report about it. (Hints: Location, area, species, investment, sale, market, profit, preservation methods, transportation, etc.]
[bookmark: bookmark141][bookmark: bookmark142]CHAPTER-7
Beekeeping


1. Protection of the Grazing Bees feed on flower-juice and anther. They suck the nectar of various types of plants. They obtain juice from fruit, vegetables and herbs. They also get the ingredients of honey and wax from plants. For their reproduction, growth and development, they rely on flowers or plants. We therefore need to protect various. types of plants for their forage. Plants like kcitus (chestnut), chilaune (needle wood;
Schima wallichii), sal, tuni (red cedar), chutro (barberry; Berberis asiatica), chiuri (butter tree) paiyun, and rhododendron should be cultivated for the grazing of bees. Crops like paddy, corn, wheat, buckwheat, and mustard are also suitable for bees. The choice of plants is usually determined by place and climate.
2. [bookmark: bookmark143][bookmark: bookmark144]Identification of Disease and Treatment
Bees suffer from diseases in their childhood and adulthood. The diseases that attack bees in childhood are as follows.
i. [bookmark: bookmark145][bookmark: bookmark146]European Foulbrood (EFB)
Originally native to Europe, EFB is a bacterial disease caused by the bacterium Melissococcus plutonius and affects honeybee larvae before the capped stage.


Larvae become infected with European foulbrood when they consume brood food that contains the bacteria. This disease attacks the swarm of weak baby bees under 48 hours in the spring season. The baby bees dead from this disease look yellow or gray and give off foul smell.
For the prevention of this disease, the corners of the beehives should be cleansed and used only after treating with the nitric-acid or salt solution. The old queen bee should be replaced with a new one. For treatment, 500 mg Terramycin is dissolved in 1 litre sugar solution and given to 3 balls of bees regularly for three successive days. This disease can be overcome by giving this medicine thrice at an interval of 3 or 4 days.

ii. [bookmark: bookmark147][bookmark: bookmark148]Thai Sacbrood Viral Disease (TSBVD)
This is a communicable viral disease caused by poisonous germs. This diseaSe killed more than 90% bee colonies in Nepal between 1980 and 1984 BS. it attacks baby bees. Dead baby bees, first light yellow or gray, finally turn black. The outer side of the sick baby bee seems soft and the inner side is full of water.
This disease is transmitted from one ball to another ball. Unskilled beekeepers may be responsible for virus transmission as they can t follow the right measures of handling bees. Traditional wall hives are preferrable for good colony development and lower TSBD incidence.
There is no special treatment of this disease. Management of clean food, and finding a healthy queen bee are a way out. If the disease is not controlled, the affected colonies should be taken away and destroyed.
iii. [bookmark: bookmark149][bookmark: bookmark150]American Foulbrood
TAFB attacks baby-bees. It is caused by a spore forming bacterium called Paenibacillus larvae. These spores are the infective stage of the disease. The infection begins when nurse bees feed larvae with food contaminated with spores.
The characteristic symptoms of AFB include uneven or 'Pepper-pot' brood pattern; sunken, greasy or perforated, darkened cell cappings; roping, sticky larval remains when drawn out with a matchstick; dark "scales", which are difficult to remove from cells.
For control, all infected colonies should be destroyed. First the adult bees and brood combs are burnt. Then the hives and appliances are sterilized with a blow lamp.
Chalkbrood
chalkbrood is a disease that attacks honeybee larvae at 3-4 days of age and infected larvae die within 2 days of cell capping. Caused by a fungus, Ascophaera apis, it occurs worldwide, but is most serious in some warmer climates.
chalkbrood kills larvae which then shrink and dry to form a white or grey-black chalk-like mummy. Frames with a high level of chalkbrood even rattle when shaken. Holes in cell cappings hint at the onset of the disease as the nurse bees cut holes in the cappings to try to remove the mummy.
There is no commercial treatment for chalkbrood, but Apiguard has been found effective. Good beekeeping practices can help prevent or reduce the impact of chalkbrood. Good ventilation and enough plenty of food are a must. Re-queening is advisable in case of persistent chalkbrood infections.





[bookmark: bookmark153][bookmark: bookmark154]v. Nosema	
Nosema, a disease of adult bees, is caused by Nosema apis pathogen of the honeybee, Apis mellifera. It often causes dysentery and the lifespan of bees.
First the parasite reaches the liver of the bee through the food pipe. When it reaches the stomach through the liver, it causes stomach problems, as a result of which bees litter the hives with their excreta. This disease mostly appears in the winter season. The bees scattering their excreta everywhere, lack of their presence around the hive, reduction in their number as well as the collection of their honey and hive are the symptoms of this disease. We may also find bees dying or dead around the hive in the autumn sunshine.
Poor beekeeping, stress factors (dampness, malnutrition, congestion, infection with any other disease jean contribute to Nosema outbreaks. We should therefore pay due attention to these points for the prevention and control of this disease.
Spraying 20 mg Fumagillin dissolved in 1 litre sugar solution on colonies can suppress the effects of Nosema apis. Fumagillin can be administered as a preventive or as a control treatment.
The bees should be transferred to new hives with new artificial cells. Specially formulated feed such as Vita Feed Gold can be given to boost colony growth and brood populations.
3. [bookmark: bookmark155][bookmark: bookmark156]Advantages
The advantages of the beekeeping are as follows.

i. Honey
Honey is a sweet sticky yellow substance made by bees and used as food. Bees make it by collecting nectar from flowers. Unpurified honey contains 17 to 20% moisture. It is stored after proper purification for which the removal of moisture is a must. This can be accomplished by heating honey up to 65° C, for about 5 to 10 minutes. It should not be warmed up more than that. Peopleof all ages can consume honey as nutritious food.

[bookmark: bookmark157][bookmark: bookmark158]ii- Wax
Worker bees develop special wax producing glands on their abdomens. They produce wax during the 10th through the 16th days of their lives. Bees consume honey causing the special wax producing glands to convert the sugar into wax. The wax is squeezed out of the body through small pores. The wax has appears as small transparent flakes on the bees' abdomen.
Wax is obtained after squeezing honey from the combs. The squeezed comb is dipped in water for 10-12 hours The floating substances are removed and the remaining contents are boiled in water. After the wax pieces melt, the contents should be filtered through jute sacs. When cooled, the wax floats on the water and is taken out.
Wax is used in cosmetics, ointment, polish, plastic, ink, and paints. It is also used in chewing gums, chocolate, and wax lamps.
[bookmark: bookmark159][bookmark: bookmark160]3. Honeycomb
Bees collect nectar from flowers and keep it in their cells or hive. It is called Kut It is an edible material rich in protein. It is a source of protein for vegetarians. It is also used for the treatment of infertility and other disease and also in the process of producing medicines.

4. Quality Control and Storage of Bee Products
Some people practice selling supersaturated sugar solution in the name of honey. They also sell adulterated or impure honey. It is wrong to sell such impure honey containing other ingredients.
To test the purity of honey, one or two drops of honey should be dropped into half a glass of water. If that drop of honey dissolves in water and disappears, it may be sugar solution. If the drop of honey doesn't get mixed with water, and settles down at the bottom of the glass, the honey is pure. Since this is a general test, honey must be tested in the laboratory to determine the degree of purity. In order to prevent honey, wax, and honeycomb from spoiling, they should be stored safely. Purified honey should be sealed in large containers or bottles and stored in clean and dry places free from direct sunlight.






5. [bookmark: bookmark163][bookmark: bookmark164]Protection, Packaging and Transportation of the Products
The production of honey in Nepal has especially been done in the districts of the Terai  and the Hilly regions. Different industries have been packaging honeybee products. Honey or wax products are preserved by purifying them. Honeybee products should be duly packaged for protection, storage and transportation.
ACTIVITY
If there are beekeeping farmers nearby your school, study the beehives and prepare a note by observing the activities of the bees.
EXERCISE
1. Name four major diseases of honeybees. Also describe their symptoms and techniques of treatment.
2. "Beekeeping is a major means of earning foreign currency in Nepal. Justify this statement.
3. Elucidate the importance of honey.
PROJECT WORK
Exploiting the knowledge you have gained so far, try keeping bees of melifira species in your school garden or at home. You can seek help from your teacher.

UNIT-12
                          HANDICRAFT
 
                                                                    CHAPTER-1

PAPER CRAFTING





At the complete of this lesson student will be able to:
· make a box using corrugated paper.
· design and make invitation cards and kites.
· sell or distribute the paper crafts.
Paper plays a very important role in our life. Every day we need a good many paper products such as books, exercise books, diaries, invitation cards, envelopes, plates, napkins, cardboard, wrapping paper, and bags. Let's learn about corrugated cardboard, boxes, invitation cards and kites in this lesson.
i. [bookmark: bookmark165][bookmark: bookmark166]Corrugated Cardboard
Corrugated cardboard paper consists of two plain layers with a corn glued in between.While preparing the corrugated card board, the part between the two layers is glued to them. It makes it shock-proof TV, fridge, computer, cooker, etc. can be packed in boxes made from cardboard, and transported.
ii. [bookmark: bookmark167][bookmark: bookmark168]Manufacturing Boxes
The process of manufacturing boxes from flat cardboard is called development in geometrical language. The box is prepared by taking cardboard of the required shape and size.

iii. [bookmark: bookmark169][bookmark: bookmark170]Making Invitation Cards
Invitation cards are used on the special occasions like marriage, birthday, new year, and special festivals. The invitation card can be prepared with the card-board paper, art paper or the Nepali hand paper. This card can be prepared by cutting the paper that is folded or broken according to one's choice. It can also be made without folding the paper at all. The paper size may be 5" x 7", 4"x6", 4"x9", etc. Invitation cards should contain informative text (What? Where? When, etc.). We sometimes write
Design an invitation card and then make one as per your design.

iv. Kites
Flying kites is a fun game. A kite is flown in the sky with a string n is controlled by using a wheel. The ideal months for flying kites are Asoj and 
Kartik, when the wind blows gently. Some people like to compete in kite flying competitions as well Good snapping skill plays an important role in winning competition. Strong strings and wheels are required to fly kites in the sky.
Materials: A sheet of 30 cm*40 cm wrapping paper, scissors and strip bamboo, string (the thinner/lighter the better), scissors, tape.	
Process: Take a sheet of wrapping paper. Cut out a large diamond with an extra-long lower side. Tie two sticks together tightly with string so that they are at right angles. Pierce a hole in each paper corner. Attach the stick ends to the holes with knotted string. Tie a long strong string with two shorter strings, leading to the left and right sticks. Decorate the kite with ribbons and paper. Attach paper or ribbon to the corners to form
[bookmark: bookmark171][bookmark: bookmark172]v. Selling or Distribution
Paper products like invitation card, flowers, kites, bunches, bags, paper files etc. are sold wholesale or retail. Reasonable pricing, persuasive advertisement good service, and valuing existing customers help increase the sale of such products.
ACTIVITY
1. Determine the cost of all your paper products.
2. Find the customers and sell the paper products.
3. Prepare an account of all the products you have sold.
[bookmark: bookmark173][bookmark: bookmark174]Project work 
Divide your class into small groups. Then prepare a paper box and a kite.

CHAPTER-2
Making Mats and Baskets
name the tools used in making mats and baskets.
describe the process of making a mat and a dhakki (fruit/flower-basket).
Although cane and bamboo are two different construction materials, we are used to calling them by a compound terminology 'canebamboo'. The working nature of cane and bamboo is different. Different shapes can be formed by twisting and turning the cane while the same work can be done by making the strips of bamboo. Nowadays, bamboo is used from kitchen to building construction.
1. Tools Required for Making a Mandro
Sickle/ Karda : Both of these tools are used to make bamboo strips.
Khurpa/ Khukuri : Both of them are used to make larger sticks of bamboo. Hand saw : It is used to cut the bamboo into pieces.
2. Making Bamboo Strips[image: ]
First of all, bamboo is cut and split into sticks. The inner weak, white part is removed from the bamboo sticks. Bamboo strips are then taken out with a sickle or khukuri.
3. Making a Bamboo Mat
A bamboo mat can have any size and shape. It is constructed by weaving bamboo strips up and down vertically and horizontally into attractive patterns. We can wave the mat faster by using flat strips. Once the size is acquired its edges are sealed up properly.
4. Use of the Bamboo Mat
In villages, bamboo mats are mostly used in drying and storing food grains, and in the animal shed. In cities, they are mostly like used this. for wall and ceiling decoration, In many restaurants we see mandro used.


5. Weaving a Dhakki (Basket)
Basket can be made from different materials like straw, bamboo strip, or babhyo (thatch grass).
Once the materials are ready, a dhakki is woven by taking out a tress of straw and getting to go around and around amidst weaving. When the basket acquroes its full shape and size (about 15 to 20 cm) the edge is sealed up strongly.   





EXERCISE
1. Why is bamboo considered useful in human life?
2. How can we find the straw or babiyo used in our daily life?
3. What is a bamboo mat used for? Write in your own words.
4. Write the processes of making a dhakki and a mandro.

PROJECT WORK
1. Prepare a basket using straw and babiyo.
2. Fix the price of the baskets you have made using the technique you have learnt












CHAPTER-3
Reuse of Waste Materials
 
We use different things at home, school, or other places. This leads to the production of wastes. Some of the wastes can be used again with or without changing the previous form or shape. Some wastes can be used for making new goods as well. Basically, waste materials can be divided into two categories: biodegradable and non-biodegradable. If biodegradable wastes are decayable non-biodegradable ones are not.
1. Biodegradable Waste Materials
Vegetables, leaves, waste food, etc. can easily get lost in nature. Likewise, paper, packing boxes that we get from the shops also decay easily. Compost manure can be produced by using such materials.
A lot of biotic materials come out from home and hotels. They can be collected daily in a ditch. When the ditch is filled with decayable waste, it should be covered with little soil and other kinds of grass. In about two months of its covering, it can be used as compost fertilizer. To obtain high quality compost the contents should be turned over.
2. Non-biodegradable Waste Materials
Things like old clothes, bottle, plastic bags, biscuit wrappers, etc. are abiotic things as they do not get lost in nature. To reduce waste in our environment we can resort to reuse. Let's study the way of reusing clothes, bottles, and plastic.
i. Clothes
Clothes no longer in use can be resold cheaply. This practice is increasing in
Nepal. As children grow fast they outgrow their clothes. Such clothes can be reused by washing and ironing them properly. Grown up people can also use secondhand clothes after proper repair, washing and ironing. We can SOmetimes reuse clothes by reducing their size. Door curtains can be reused as window curtains. Some old clothes can be repaired by using parts of other old clothes as well ! We can even create patterns with patchwork.
ii. Bottles
Most bottles are made of plastic, a non-biodegradable material. The plastic fossil is a by-product of oil. The waste materials from the production of petroleum products are used in the production of plastic through a chemical process. [image: ]Bottles are generally sent for recycling, but some are not. To bring such bottles into reuse, they can be painted in an artistic way and used for decoration.
Recyclable plastic should be sold to recycle plants. Plastic items such as bags and pouches cannot be resold. They pollute our environment. They can be brought into use in different ways. Plastic can be converted into strips, fibres or cords for making mats and baskets.

	
	
	 Exercise



	



1. What are waste materials?
2. How are waste materials useful?
3. Why are biotic things collected for preparing compost? Give reasons
4. Make a comprehensive list of abiotic materials.


























CHAPTER-4
Wood and Stone Carving

Nepal is famous for various kinds of carving on wood and stone. Nepalese temples, mosques, palaces, etc. are decorated with rich wood and stone carvings. The sculpture and embroidery on wood and stone form a unique combination of art and skill.
1.  Tools for Cutting Stone
Stone carving chisels have an edge designed for making straight and sharp cuts, They range from narrow to wide in shape. Chisels can be chosen as per the groove to be made.
2. Tools for Carving Wood
I. Skews
Skews is also a kind of chisel, but its cutting edge is inclined at an angle of 450 for sharpness. Mainly used in corner work, it is available in different sizes.
ii. Gauge
Available in different sizes, gauges are used to make concave curves. A gauge is also called a curve fluter. The next type of gauge is the spoon gauge which has a folded cutting edge. It is used to smoothen the groove and surface of a wooden item.
iii. Fishtail Gauge
As the name suggests this gauge has the shape of a fish tail. It is used for making clean and fine cuts in corners.
iv. Back Belt Gauge
This gauge helps in producing convex shapes.
v. Wooden Mallet
The wooden mallet (Mungro) is used for hitting the chisel lightly while doing the cawing.
vi. Pencil and Carbon Paper
Soft pencils are used to make sketches for embroidery. They produce dark lines. The pictures drawn on paper in pencil are pasted on wood and images are carved. The size of embroidery should be in keeping with the length and breadth of the wood.
vii. Sandpaper
Sandpaper is used to smoothen the embroidery. Sandpaper varies in its coarseness. The grades of coarseness are stated in terms of number. For example, if No. 60 sandpaperis coarse, No. 100 sandpaper is smooth.
3. Selection of Tools
Carving tools should be selected carefully. They should have strong edges and hard tips. The tips must be unmalleable so they do not get bent when the tools are hammered. Type, size and quality of the tool are the main points to be considered in this regard. The choice becomes simple with experience.
4. Protection of Tools
Carving tools are designed to serve different purposes. They should be selected according to the nature and type of embroidery. Tools for one function should not be used for another as it might incur unwanted results. They should be handled carefully and kept in a safe place. They should be kept dry to prevent rusting.

5, Material for Embroidery
   selection Of the material (e.g. quality of wood) counts much in carving. Embroidery finds good expression if done on sal wood. It is long-lasting as well. Myrobalan (SQaz), pine and Himalaya cedar (devdar) are also suitable for carving. For stone carving we should choose stone strong enough to stand

6. Preparation for Embroidery
All the faces of the wood to be carved should be made plain and smooth. This is done by using a plane on the wood. A plane can even help size down the thickness of wood. Electric planes are used for ease and speed. The thickness of the wood chosen for embroidery should be at least 1 inch.
7. Embroidery Process
Images are first drawn on paper as per the size of the surface to be carved. Design made with repeated lines or shapes on a surface forms a pattern. The figure prepared in this way should be stamped on the wood and carving is done with proper tools. This helps us to save the carving material by preventing mistakes. Chisels, skews and mallet are the most important tools used in carving.
Carving or making images or designs on a plain surface is referred to as udbhriti  Regular practice is required to carve complicated images.
Exercise 
1 Why are wooden or stone Items carved?
2 Draw the picture of a tool used In wood carving.
3 EXPIain the importance of making a paper sketch in wood carving.
4 Explain the process of carving wood.



CHAPTER-5
Colouring and Polishing

[image: ]
Colouring
Human beings are attracted by beautiful things. Beauty is reflected by the shape, lustre, colour and mildness of things. Properly coloured items are beautiful and attractive.
Wood has its own beauty. Its fibres offer natural patterns and design. Colouring and polishing add to the durablility of items by protecting products from insects, water and weather.
The materials sandpaper (khaksl), steel wool, colour, primer, varnish, chapra polish, oil, thinner and brush are the materials used for colouring. Enamel, poster colour, and varnish are some of the most common colours in use.
1. Method of Colouring
The following points should be considered while colourng objects.
· Avoid smearing colours everywhere.
· Colour the surface up and down and left and right. Make sure that the final touch does not spoil the pattern.
· Cover with a tape the area not to be coloured at the moment.
· Use soft or hard brushes according to your need. Choose a large brush to paint a wide area, and a small one to paint a narrow area or corners.
· Let the primer dry well before applying the colour as such.
[image: ] Keep colouring till the desired effect or shining is achieved. The following steps are useful to achieve shining effect.
· Use sandpaper (khaksž) to smoothen the surface to be coloured.
Apply primer and let it dry. The primer fills up the holes or cracks on the [image: ] surface. It makes up the fibres of some objects swell up. To remove the coarseness, gently use No.120 sandpaper on the surface.
· Apply colour on the sanded surface. Let it dry up for about 6 to 24 hours.
· Gently rub the first layer of colour with steel wool.
· paint the surface again and leave it for about 6 to 24 hours so that the colour
dries up well.
· After that, the last stroke of paint should be used and dried properly.

2. Polishing/Brightening 
wooden or bamboo products can be polished more than once for atù•action. sandpaper is used to achieve shining. The surface is varnished with a brush or cloth. As the varnish is transparent, it adds natural gloss to the surface.
3. The Process of Varnishing
i. Preparation
The surface to be coloured should be sanded before varnishing. First we use coarse sandpaper then smooth one. All the four surfaces of wood should be sanded thoroughly.
[bookmark: _GoBack] ii. Method
	Activity
1. Colour the items you have made, and varnish them perfectly.
2. Visit a place where different items ofwood or bamboo are made. Observe how they are coloured and polished, and prepare a report based on your findings.

	

	

	


Varnishing should be done in keeping with the fibres on the sanded surface. The first coat of varnish fills the crack and makes the surface swell up to some extent. After the varnish dries, the surface is sanded with No. 120 sandpaper for another coating. As the second coating gets dry, the surface is smoothened with thin steel wool followed by final coating. The coloured surface is then let dry so that it acquires a beautiful gloss.
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