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[bookmark: bookmark3][bookmark: bookmark4]Rooftop or Balcony Farming
Vegetables form part of our regular diet. They contain nutritious factors like protein, vitamin, mineral and so on in large quantities. In city areas, as there is no enough land, there is no land for cultivation at home. Therefore, different kinds of vessels like large vases, drums boxes of wood, tin or plastic are used to grow vegetables on the balcony or the rooftop of houses.
1, Technique
The following techniques should be adopted to cultivate vegetables on the or the rooftop.
i. A plastic sheet should be spread on the balcony or on the roof.
ii. Mixture of organic fertilizer and soil should be bedded on the sheet. The thickness of the bed should be as much as 1 foot.
iii. Vegetable seeds or seedlings are sowed/planted in the bed.
iv. Transparent plastic roof is made to protect the vegetables from rain or frost.
2. Advantages
The advantages of growing vegetables on the balcony /rooftop are as follows:
i. Favourite vegetables can be grown at home.

ii. Time and money can be saved.
iii. Leisure time can be utilized.
iv. Unused water can be utilized.
v. Organic vegetables (vegetables produced without produced.	
vi. It develops one’s habit of experimenting with planting vegetables/crops.
	
Activity
1. Write about the technique of producing vegetables on the rooftop.
2. Write about the advantages of producing vegetables on the rooftop.
[bookmark: bookmark5][bookmark: bookmark6]Project work
Divide your class into groups, each consisting of not less than five members. Grow different vegetables on the school varandah/rooftop and exhibit    them.
[bookmark: bookmark7][bookmark: bookmark8]UNIT-2
Intercropping Vegetables






If two crops or more than two crops are produced together in the same field or farm that is called intercropping, production. Producting leaf mustard or onion in the farm of cauli-flower, garden cress or turnip in the farm of garlic, turnip or onion in the farm of potatoes are the examples of intercropping. Such crops are also known as inclusive crops.
1. Technique
The following techniques should be followed in order to produce inter-crop vegetables:
i. Root vegetables like turnip, carrot, leafy vegetables like garden cress, spinach and leaf mustard should be produced turn by turn in the farm of fruit vegetables like brinjal or tomatoes.
ii. Legume-vegetables like beans, peas and cowpea should be produced with the crops that need maximum food calories.
iii. To promote the fertility of soil, the crops that produce green fertilizer should be planted.
iv. Weeds or grasses trouble vegetables like cauliflower, cabbage and spinach. Therefore, plantation of these vegetables should be folloed by vegetables like potatoes, turnip and carrot. Planting such vegetables in dams properly controls the growth of weeds or grass.

2. Advantages
i. The fertility of the farm can be increased by producing vegetable and strip-crops.
ii. The income can be increased by producing short-term crops.
iii. Crops can be grown as per one’s taste and requirement.
iv. Insects or diseases can be controlled easily.
v. Domestic animals can be fed with grass and grains produced domestically.


[bookmark: bookmark10][bookmark: bookmark9]Exercise 
1. What are the advantages of intercropping? Write in brief.
2. Write down the points to be considered while planning for inter –crop production.
CHAPTER-3
                            MUSHROOM FARMING










There are different kinds of mushroom. It is a cash crop. Some mushrooms sprout themselves. Usually, mushrooms sprout themselves in jungle. Most of the mushrooms in jungle are poisonous. Local mushrooms like Bagale, Kukhure and Chhate sprout themselves. Nowadays, farmers have developed a trend of cultivating mushrooms at home, shade and room, too.
1. Technique
The following techniques should be followed (Gobre Chyau)to produce button mushroom

i. First of all, compost fertilizer should be prepared. For this, the following ideas should be applied:
a. Dip in cold water a bundle of straw of about 1 ft. for 8-10 hrs and cleanse it.
b. Form layers of the straw in a wooden frame and press each layer.
c. Stack about 500 kg of the straw at a height of 4 feet and water it. The straw should be turned over, on the 5th, 10th and 13th days of stacking. The straw is turned over next on the 16th, 19th and 22nd days.
ii. After preparing the compost fertilizer, the mushroom plantation site should be cleansed with about 2% formalin. In that place, a bamboo or wooden bed or a wooden rack of about 3-4 feet width and 68 inch height should be constructed.

iii. The seeds of mushroom are sowed into the place prepared ready fOr cultivation. For this, the following techniques should be applied:
a. After the two or three days of preparing the compost bed, the seeds are sowed removing about 1.5 inch surfacial compost. Then the seeds are mulched with compost followed by a gentle pressure.
b. The temperature of the room should be maintained between 22°C to 25°C and the relative humidity should be at 70 to 75.5. In 15-20 days of this, a white cloud of fungus is seen. After that, the seeds of mushroom should be sowed: 1 ton of straw for every 20 bottles of seeds.
iv. After the above mentioned process, the mixture of formalin water (0.25:5 liter) and 2 kg of lime should be mixed with 100 kg of the powdered soil. That mixture should be covered with the plastic for 48 hours followed by some shaking. The bed of seeds should be covered with a 1 inch layer of the mixture. After 2 weeks, the upper layer of the bed should be covered and irrigated in the mornings and evenings.
The mushroom becomes ready to be plucked in four weeks of covering the mushroom bed with soil. While plucking, the mushroom stem should be caught and lightly twisted at one side. After harvesting the mushroom, the roots should be removed and that place should be covered with the treated or specialized soil and then it should be irrigated as required. Farming in this way, approximately 200-300 kg. button mushroom can be produced from 1 ton of compost straw.
Oyster mushroom is produced by using straw, dry grass, hay, grain husk, etc. The following method can be applied for this:
a. Required quantity of clean straw is weighed.
b. The weighed straw is cut into 2 -2.5 feet long pieces.
c. The straw is dipped in clean water and washed for
3-4 times.
d. It is spread on a slopy surface for 18 -24 hours for drying it.
e. It is steamed for 1/2-1 hour for disinfection and is cooled, taking it out of the vessel.
f. After that, a plastic bag of 16x18 ft. is made. With a 4"layer of straw in the plastic bag, the seeds are
sowed in it. Another similar layer is formed on top of the previous one. In this way, the seeds are sowed for 4 - 5 levels. The layers are pressed lightly to allow for the spread of the fungus.
g. Holes, each 1 cm in diametre, should be made for letting air into the bag. The inter-hole space is 10 cm.
h. After sowing the seeds, the plastic bags are kept in a dark place, about 25 to 30 degree centigrade temperature or it is kept in a dark room for about three weeks by closing the doors and windows.
i. When the fungus is evenly spread in the straw, the plastic bags are removed, and the lumps are placed on bricks or wooden flakes.
The mushroom can be harvested in 5-7 days of removing the bags.j-

2, Advantages
i.  Mushroom can be farmed in low investment, using a simple technology.
ii.  The production of mushroom farming is satisfactory.
iii. It offers good economic benefit
[bookmark: bookmark15][bookmark: bookmark16] Exercise 
1. Introduce mushroom farming and describe its species.
2. Describe the technique of farming the oyster mushroom.
3. “Nutritious factors can be obtained from the varieties of mushroom in Nepal food." Clarify this statement.
[bookmark: bookmark11][bookmark: bookmark12] Project work 


Visiting a place of mushroom farming in your locality (if it is there), collect the models of mushrooms, and prepare a report on the technique of mushroom farming.

CHAPTER-4[bookmark: bookmark13][bookmark: bookmark14]Storing Seasonal Vegetables

Different vegetables are produced in different seasons. The producer alone cannot consume all the products of seasonal vegetables. Such products may not find reasonable price or proper market. In this condition, the vegetables should be stored safely for a long time.
The freshness of vegetables should be maintained while storing them. Such
stored vegetables get reasonable price in the market when they are out Some techniques of storing vegetables are discussed below.
1. Storing at Low Temperature
Vegetables can be stored fresh longer in cold seasons than in hot seasons For this, they are kept in cold store. In low temperature vegetables are safer from bacterial or fungal attack. Rotting due to chemical reaction can also prevented by storing vegetables in cold store.
Vegetables respire fast if kept at high temperature. They rot faster with faster respiration. Therefore, they are kept fresh for a long time by storing them at low temperature and high humidity.
2. Vegetable Storage by Chemical Treatment
The freshness of vegetables can be maintained for a long time by using chemicals. Through chemical treatment, we can:
i) Control germs and moisture loss.
jj) Slow down not only the production of  ethylene but also control the dying process of plants. 
The chemical medicines used for this are as follows-
i. Fungicides: Sulphurdioxide, streptomycin
ii. Antitranspirants: By dipping in or painting with liquid of wax.
iii. Plant Growth Hormones: Gibberellin, cytokinin.
iv. Ethylene absorbents: Ethylene gas.
    v.   Packaged Dessicants (drying agents): Calcium oxides and silica fumel.
 Vegetable freshness is maintained with the above mentioned medicines. Vegetables so protected can be stored for a long time or taken to distant markets for distribution. Our country is a country of geographical diversity.  Transportation facility it plays up the importance of systematic storage of vegetables. We have our own methods of storing vegetables. In rural areas, vegetables like potato, yam, and turnip are store underground or in sand. The vegetables stored in this way remain fresh for many weeks. They can be sold when they are rare or dear in the market or used at home as per one's requirement.
Discuss in your class how the domestically produced vegetables of your locality are stored at home. Then make a note on the technique you like most.
[bookmark: bookmark17][bookmark: bookmark18]Ill Exercise III
1. Describe how vegetables are stored at low temperature.
2. Why should the vegetables be stored according to the season? Clarify it.
3. Write the names of chemical medicines/items used while storing vegetables.
[bookmark: bookmark19][bookmark: bookmark20]Project work
Demonstrate the techniques of storing vegetables like potatoes or corm in the ditch, sand, or in grain chaff.

[bookmark: bookmark21][bookmark: bookmark22]CHAPTERS-5
Production and Storage of Vegetable Seeds

Seeds are necessary for the production of vegetables. The seeds of vegetables are produced in different ways. Different matters should be considered while producing vegetable seeds. Vegetable seeds are produced both by private and government farms. The trend of vegetable farming is increasing due to the awareness, professionalization, and occupational inclination of people. The number of the vegetable farmers has gone up rapidly not only on city outskirts but also in rural  areas. The vegetables produced in this way have been sold and distributed from this local markets to the neighbouring countries. For this purpose, we should considered the vegetable species, climate, geographical area and the resources of production'
1. Production of the Vegetable Seeds
If it takes about three months to produce vegetables, it takes about nine months to produce vegetable seeds. Approximately 20 to 30 kg	
be produced in one acre (ropani) of land. Therefore, producing vegetable seeds turns out to be expensive as it involves more time and labour.

The following points should be considered while producing vegetable seeds.
i) Only well-selected seeds should be sowed, that too in an appropriate site.
ii) Only safe pollination should be allowed.
iii) Irrigation and clearing should be done from time to time.
iv) Seeds should be used only after a certain period of time.
v) Seed grains should be separated from other grains and cleansed.
vi) Seeds should be dried at 125 degree as far as there is cold.
vii) Seeds should be tested in the Laboratory.
viii) Seeds should be labelled in different packages.
2. Seed Storing
Seeds should be produced in a scientific way from the crops cultivated specially for seeds. After that, they should be stored safely. The seeds are supplied to different parts of the country or abroad.
It is quite essential to store the seeds quite safely. To protect the seeds from insects and disease, different chemicals are mixed with them while storing.
Some seeds are stored safely for about 10 to 12 years. The seeds of cauli-flower, turnip, cabbage and onion can be stored for about 3 to 5 years. Stored seeds should be   protected from fungus and cold. Nowadays, moisture-controlling poly bags are available in the market. They help seeds to retain natural moisture.
[image: ]
EXERCISE
1. Make a list of the points to be noted while producing vegetables for seeds.
2. Give reasons why production of vegetable seeds is dearer than production of vegetables as such.
PROJECT WORK
1. Demonstrate the technique of packaging and labelling seeds.
2. Produce and exhibit any one type of vegetable seeds in your school area.
3. Visit a vegetable farm for seed production. Then prepare a note on it. Please include: site, area, vegetable(s), quality, fertilizers, medicines, etc.






































CHAPTER-6[bookmark: bookmark23][bookmark: bookmark24]Organic Fertilizer











The fertilizer prepared from different creatures, plants and Insects Is called organic fertilizer in our country. The trend of using the dung and urine of domestic animals in the farm is in practice since time immemorial.
1. Types and Uses of Organic Fertilizer
a Dung Fertilizer
The animals like Cow, Buffalo, Sheep, Goat, Changra and Chauri are domesticated in sheds or bars. Their dung and urine are collected in a ditch nearly the shed. Generally, the ditch should be of 4x2 m2 with 1 m depth. The size of the ditch depends on the number of the domestic animals. The stuffs that come out while cleansing the shed or bar like hay, straw, dung and urine should be
regularly collected. When the ditch becomes full, it should be painted with dung or soil on its surface. After that, the fertilizer properly decays in about 4 to 6 months and becomes ready to be used. This fertilizer should be used mixing with soil while digging or ploughing the farm or field. While using for an individual plant, the fertilizer should be put and covered with soil in a circular ditch dug around it.
ii) Compost Fertilizer
The ditch for compost is like that of the dung fertilizer. The main ingredients include green waste leaves, food waste, etc. For the preparation of compost we need to wait for the decomposition of the raw materials into humus. Modern  methodical composting demands frequent, measured inputs of water, air carbon and nitrogen rich materials. Each layer of the mixture of dung and urine is as thick as 30 cm. The heap is turned over after three to four months. After two or three months of turning the manure is ready for use.
Some of the municipalities of Nepal collect waste materials every  day Separating the wastes that decay, they prepare the compost fertilizer and sell and distribute it. The compost fertilizer produces from the waste materials is sold and distributed in the market. This fertilizer should also be mixed with soil while digging or ploughing the farm or field.
iii) Green Fertilizer
Green manure is created by leaving uprooted or mown crop parts to wither on a field. The parts so left are mixed with soil a month prior to planting crops. Plants used for green manure include jute, beans, sesamum, soyabean, pear, etc.
iv) Chaff Fertilizer
After crushing seeds of sesamum, peanuts, cotton, neem, etc. we obtain oil-seed cake (Peena). This cake is ground and used as fertilizer by mixing with soil a week prior to planting crops. We should make it sure that the soil is wet while using the oil-seed.
v) Bone Powder
This is the fertilizer made from the bone power of creatures. There was trend of using Chemical fertilizer in ancient times. Bone fertilizer was use phosphorus fertilizer. From this fertilizer, 2.45 nitrogen, 22.245 and some quantities of calcium are also gained. This fertilizer is mixed with soil before crops are planted.
vi) Earthworm Fertilizer	
The earthworms of Ecenia foitida species eat different kinds of natural materials . Earth worms eat a lot of straw, leaves of plants, peels of fruits and vegetable produce black digested excreta. This excreta is used as fertilizer in the farm or field. This fertilizer is called the earthworm fertilizer. This f is used for plants, flowers in the vases, vegetables or vegetable farms.




fertilizer can be used for fruits in the ratio of 1 to 10 kg. For other crops, it can be used in the ratio of 250 kg. per acre or ropani of land. However, for a flower or vegetable grown in a vase some 15 to 20 grams is enough[image: ]



Bokase Fertilizer
This is an organic fertilizer produced from the local resources. As there are a lot of subtle germs, this fertilizer is also called the germ fertilizer.
The following materials can be used to produce Bokase fertilizer:
	S.N.
	Materials
	
	
	Quantity

	1.
	Rice chaff
	
	
	100 kg

	2.
	Bone powder
	
	
	25 kg

	3.
	Oil-seed cake 
	
	
	25 kg

	4.
	Effective Microorganism Liquid)
	Liquid
	(E.M.
	1 litre

	5.
	Sugar
	
	
	1 kg

	6.
	Water
	
	
	40 litre






The following process can be followed to produce Bokase fertilizer.
I.  1 litre of E.M. liquid, 3 litres of water and 1 kg of sugar are mixed together. The    mixture is kept in the shade and shaken time and again.
II.  The collection of all mixtures should be kept in the plastic drum or bucket or plastic   and placed in the shade where the sunlight can not penetrate.
III. The contents are evenly mixed, one side to another side, for about 5 times with the difference of 2 or 3 days. If the wetness is not found enough while turning up and down, some water should be added and it should be covered as before.
This fertilizer produced as mentioned above can be used for about 10 to 15 days in the hot season, and 35 to 45 days in the cold. 3.20% of nitrogen, 5.2% of phosphorus, and 2.3% of potash are available in this fertilizer. This fertilizer is used in the farm or field like other fertilizers. For optimum production, 150 to 200 grams of the fertilizer should be used per vegetable plant.
Activity
1- Discuss how farmers produce organic fertilizers.
2. Visit and study an animal farm in your locality. Then prepare a report on it.
















                   EXERCISE


1. What is meant by organic fertilizer? Exemplify.
2. Distinguish between the organic fertilizer and the chemical fertilizer.
3. Elucidate the advantages of organic fertilizer.
4. Describe the techniques of preparing the Bokase fertilizer.
Project work
Make ditches within the school premises and prepare the compost fertilizer by using the things available locally.

[bookmark: bookmark25]Chapter-7
[bookmark: bookmark26][bookmark: bookmark27]Earthworm Farming
At the completion of this lesson, students will be able to:
- explain the method of preparing earthworm fertilizer, list out the advantages of earthworm fertilizer.
Organic stuffs like hay, roots, peels of fruits and plants and leaves of vegetables are available in the farm or field. These materials are kept in a wooden or tin box or in a clay vessel. The fertilizer prepared by keeping earthworms in such a box is called earthworm fertilizer or Vermicompost. This is a new technology of preparing compost fertilizer.
Different types of earthworms
like Eudrilus, Eugini, and Icinici foitita live on the surface of land. Other species of earthworms make holes in soil and live there. Earthworms eat 90% soil and 10% natural material. Therefore, by raising both varieties of earthworms, we can produce earthworm fertilizer.
1. Preparing Earthworm Fertilizer
Earthworm fertilizer can be prepared by applying the following techniques.
i) Technique of Piling up to Make Earthworm Fertilizer
To produce one ton compost fertilizer, three parts of dung, one part of weeds, and one part of straw, roots of plants, and hay should be collected. It should be mixed with water and piled up. After a pile cools down, 200 earthworms should be kept cubic square feet. As many as 600 earthworms can increase per cubic feet in about two months.

ii) Making Fertilizer in a Ditch
In this technique, a ditch of 10x6x2 feet is dug, length and breadth alterable. In such a ditch, two hundred earthworms are kept as per cubic feet. About half of the ditch is filled with animal dung, animal bed, weeds, hay and straw. The stuffs are loosely packed in the ditch so that earthworms can live in comfortably.	
iii) Making Fertilizer in a Tank
For this, a ditch of 10x6x3 feet is dug and a tank with brick-and-stone bedding is made inside. We can raise 200 earthworms per cubic feet in such a tank. Dung, fertilizer and animal bed should be used to form the first layer at the bottom. After that, biodegradable stuffs are added, layers upon layers. Water is sprinkled frequently to maintain the moisture. When 90% of the decay is over, water is not sprinkled any more. Once the fertilizer is ready, it is separated from the earthworms.	
2. Advantages of Earthworm Fertilizer
The advantages of the earthworm fertilizer are as follows:
i) This fertilizer is black, without smell, light and rich in nutrients.
ii) It is richer in food factors than ordinary compost fertilizers.
iii) It is useful in controlling landslides as it can absorb more water.
iv) As it is made from organic wastes (grass, farm weeds, domestic wastes, etc.) it is conducive to environmental cleanliness.
v) Extra earthworms can be used for feeding duck and chicken.
vi) There are no poisonous factors and unnecessary seeds in this fertilizer.
Activity
Prepare and use earthworm fertilizer for fruits at your school.



EXERCISE
1. Write an introduction to earthworm farming.
2. Describe the advantage of the earthworm fertilizer.
3. “Earthworms are friends of farmers.” Justify your answer.
















 CHPTER-8
Organic Vegetable Farming
	
	



Farming without using chemical fertilizer and pesticides is called organic farming. Organic production is considered good for the environment and human health. Artificial chemical fertilizers and pesticides are not used in organic farming. Similarly, organic farming allows for neither chemicals or hormones for growth of plants nor antibiotics and genetically modified lives.
1. Production of Organic Vegetables
The process of producing organic vegetables begins with tilling the vegetable farm. Then organic, green or compost manure is used in the land, followed by plantation of vegetable seeds in the dams.
In order to increase the quantity of organic materials more than 5% in the soil, organic fertilizers should be used. Animal urine, vasaka (Asuro), wormwood (Titepati) and dhaincha (a paddy variety) are also used. The use of the organic fertilizers in this way enhances the nutritional factors in the soil.
Organic farming allows for the use of pesticides or insecticides produced organically only. In organic farming, the seedlings are shifted and planted. Organic fertilizer is added after weeding.

   2. Transportation and Distribution/Selling of Vegetables
 Farmers transport vegetables from one place to another by means of available resources. In some areas of our country, vegetables are carried to the nearby market by means of vehicles. In some places, people, horses, mules and bullocks transport them. Likewise, fast-rotting vegetables and the slow-rotting vegetables are sometimes transported together, which is not a good practice. Some remarkable aspects have to be considered while transporting, distributing and selling the organic vegetables. In our country, the transportation facility is still far from farmers' reach. Well designed vehicles can be useful in carrying organic products.
3. Management of Calculation
The scrutinization of the cost quantity and quality of production, profit and loss about the production of the organic vegetables is known as the calculation management. The following aspects should be considered in calculation management.
i) Production Expenses
Labour lost, wages of tractors, expenses on seeds, plants and fertilizers should be noted down. Production tools like spade, plough, water pump, sickle, etc. are to be purchased and repaired. Expenses are also made on the purchase, or preparation, of the organic pesticides. Interest on loan, if any, are also be included in the production expenses.
ii) Management Expenses
Salary of workers or officials, allowance, telephone bill, office rent, electricity bill, etc. constitute management expenses.
iii)Sales Expenditure
Expenses have to be made for the advertisement of the production through media such as radio, television and newspapers. Certain expenses are also made while packaging, labelling transporting vegetables from one place to another and giving commission. All such expenses are included in sales expenditure.
iv) Miscellaneous Expenditures
Expenses like honoring the guests, tea party, interest on loan, donation on social service, etc. belong to miscellaneous expenditures.
The details of above mentioned expenses should be mentioned or listed on separate record forms. This makes it easier to study all the records.
The table of recording production and income:
Gross/Total income=Gross production x market price per quantity
Net Profit= Gross income-production cost
Vegetable farming should not be guided only by the motives of gross production or income. The farmers need to be well-informed about the right season for farming vegetables. Likewise, proper estimate should be made regarding the ways of earning (net) profit. They should know whether it is beneficial to sell or distribute the vegetables at a given time. Profit can be earned if the farming is done professionally only after studying these aspects. Farmers can be benefited from vegetables if they produce the right vegetables in right time as per market demand.




[image: ]
1. What is organic vegetable farming?
2. What is the relation between vegetable production and its distribution or sale? Elucidate.
3. Why is it important to make calculation in vegetable production? Give reasons.
PROJECT WORK
Grow some organic vegetables like cauliflowers, cabbage, radish, etc. and exhibit them.








[bookmark: bookmark34]Chapter-9
[bookmark: bookmark35][bookmark: bookmark36]Modern Technique of Protecting
Vegetables from Insects and Diseases
At the completion of this lesson, students will
I - explain the modem technique of protecting vegetables from insects and disease.


Insects prefer fresh vegetables as they are young, full of protein and green. The entire crop may be destroyed by a disease. This leads to a huge loss. Therefore, it is important to adopt necessary preventive measures.
The modern technique of protecting vegetables from insects and disease, also known as the unified rival insect management, is an effective
technique. It adopts different aspects
of crop protection, and enhances crop production.
Our invaluable environment should be protected from the negative effects of agrochemicals. Due to the use of different kinds of pesticides in the world, the entire living creatures are facing a huge crisis. As an antidote the scientist Richal Karsan brought to light the loss owing to the use of pesticide through “Silent Spring" in 1962. Research for the alternatives of pesticides started in the world. In the following days various physical, mechanical and agricultural technologies have been adopted. Feromen or organic technologies of managing insects and disease have also come into practice. The technique of unified rival insects management has been adopted worldwide.
1. Some Theoretical and Practical Aspects of Unified Rival Insects Management
The unified rival insects management doesn’t lead farmers to any economic loss. This is the technique of protecting crops by selecting the way of sustainability without disturbing the environment. There are some theoretical and practical aspects of the unified rival insects management. They are mentioned as follows:
i) Growing Healthy Plants
In order, to grow healthy plants, better species appropriate technology, land and use of proper seedlings should be used. Shifting the seedlings, irrigations, fertilizer buys for the growth of healthy plants.
ii) Inspecting the Crops Regularly
Crops produced in one season should be inspected every week in the farm. Multi-seasonal crops should be inspected at least once a fortnight. While inspecting in this way, we should:
· note the changes taking place in the crops.
· note the present condition of the crops.
· examine if insects or diseases have attacked the crops.
· plan for controlling/preventing diseases/insects.
iii) Protecting Companion Creatures
Farmers need to identify the creatures that control the rival ones in the farm. They should protect the companion creatures. Pesticides should not be used just to finish off rival insects if the latter's number is negligible. In critical conditions one should go for pesticides which do not harm the companion insects.
iv) Capacitating Farmers
Farmers are the technicians of farming. They learn many things themselves by observing, inspecting, supervising all the processes of farming and crop management. Their knowledge is practical and makes them self-dependent. They don’t need to wait for others to teach and tell them about what to do and what not to do. Farmers can be empowered by training them.
2. Ways of Preventing Insects or Diseases
i) Natural Prevention
There are both the rival and companion insects or creatures in the nature. Regular information about them should be collected. If the companion creatures decrease, the rival insects or creatures increase. It leads to the loss of crops in the farm. Climate change, natural obstacles, natural rivals of insects and the effect of fertilizer are its responsible factors. Therefore, there should be a system of protecting and increasing the number of companion insects.
ii) Technique of Farming
Seasonal aspects of crops should be considered while farming. The land should be dug or ploughed properly, and the insect or disease preventing species should be used. Likewise, mixed crops or circular crops, proper management of water and fertilizer and the cleanliness of the farm and fields should also be done. The number of harmful insects can be reduced through it.
iii) Using Physical Force
The rival insects can be controlled by using nets, light, glue, and by catching or collecting them with hands.
iv) Using Companion Insects
Some insects like dragonfly and menuts eat up other harmful insects. So by creating proper environment for the protection and multiplication of these companion insects harmful insects can be controlled. By protecting other parasite insects which attack on the eggs, larva and pupa of harmful insects we can protect the crops.
v) Using Micro-Organisms
Some insects are attacked and killed by the disease transmitted by virus, fungi, bacteria, nematodes and micro-organisms.
vi) Nucleus Polyhydosis Virus (NPDU)
Mixture of NPDU and water can be sprayed on the vegetables to kill butterfly larvas.
vii) Bacillus thuringiensis (Bt)
Bacillus thuringiensis (Bt) is a natural and safe microbial pesticide. Bt spray is a safe pesticide for organic gardens as it is nontoxic to humans, animals and beneficial insects. The pesticide is prepared by dissolving/mixing 1 gram bt powder in 1 litre of water. It is sprayed on vegetable farms to kill certain caterpillars.


Viii) Green Fungi (Metarhizium anisopliae)
This is a chemical pesticide produced from fungi. It is used to kill different types
of larvas that live under the earth. It is produced in barley grains or talcum powder.
iv) Chemical Technique
Different chemical items are widely used to control pests. However, use of such chemicals might lead to the death of beneficial insects while increasing the immunity and number of rival insects.
At present, various types of chemical insecticides, fungicides and weedicides are available in market. However, with growing awareness of farmers, attempts are being made to minimize their use. The unified rival insect management technique has turned out to be of great help in this regard.
Activity
Visit a nearby vegetable farm. Ask the farmer about the most common vegetable insects/diseases and the ways of controlling them.
[bookmark: bookmark32][bookmark: bookmark33]Exercise




1. What is unified rival insect management? Explain.
2. Shed light on the theoretical aspect of the unified rival insect management.
3. What are the ways of controlling insects and diseases? Mention them.
4. Explain the ways of controlling insects and diseases through chemical technique.
[bookmark: bookmark37][bookmark: bookmark38]Project work

1. Visit a vegetable farm. Collect some harmful insects and the friendly insects, and show them to the teacher.
2. Visit an agricultural farm that uses modern techniques to control insects and diseases. Then prepare a report on the techniques used there.

[bookmark: bookmark39][bookmark: bookmark40]CHAPTER-10
Identification of the Vegetable Market
I - tell how to find the market for vegetables.
  The vegetable produced in the farm is used at home. Professional vegetable farmers take their vegetable products to different market places (such as Haat bazaar, Chowk, footpath, Chautari and junction) and sell them. The consumers come there and purchase the products. This process of buying and selling goods is the market system. In this way, the market system is based on the area of the vegetable production and the quantities of the vegetables to be sold.
If the vegetable market is near the farm, the farmers can carry their products themselves to the market and sell them. Farmers can earn more if they succeed in selling their products this way. The vegetables also reach the consumers fresh and cheap. But if the vegetable production area is far from the market, the farmers cannot take their vegetable products themselves to the market themselves. This allows for the entry of middlemen to find the market for the products.
The vegetable distribution system in Nepal is as follows :
· Producer—Consumer
· Producer—Retailer—Consumer
· Producer—Middlemen—Retailer—Consumer
· Producer—Phone Market—Retailer—Consumer
· Producer—Wholesaler—Retailer—Consumer
· Producer—Cooperative producer—Wholesaler—Retailer—Consumer
The above pyramid illustrates the current state of vegetable market in Nepal. There are some places in Nepal where farmers cannot directly supply their products to the customers even today. Since the supply has to go through different stages, the vegetable products become expensive. Therefore, farmers should be active to carry their products themselves to the market by making peer groups. The following points help us to find the suitable market for vegetables:
1. Estimate the size of the market.
2. Find the need and priority of consumers.
3. Ensure transportation facility.
4. Apply effective marketing techniques: home delivery, phone marketing, wholesalers, etc.



[bookmark: bookmark41][bookmark: bookmark42]Exercise 
1. Why is the vegetable market necessary? Give reasons.
2. What is the condition of the vegetable market in Nepal? Describe it.
3. Discuss the relation between the vegetable production and the marketing system in Nepal.
[bookmark: bookmark43][bookmark: bookmark44]Project work
Make a plan for selling the vegetables produced in your school.










CHAPTER-11

                     OFF-SEASON  VEGETABLE   FARMING

At the completion of this lesson, students will be able to:- describe some techniques of off-season vegetable farming.

The vegetables of rainy season are produced only in the rainy season, and the vegetables of summer season are produced only in the summer season. To make all kinds of vegetables available in all seasons, an artificial technical procedure is used. This artificial procedure is known as off-season farming.
The following points should be considered while producing off-season vegetables:
i) Suitable climate, place and vegetable species should be selected.
ii) The farmer should have clear-cut knowhow about the technologies of preventing the insects and diseases, along with the system of irrigation, and use of fertilizers.
iii) The time of sowing the seeds and the time of planting the seedling should be altered.
Techniques of Farming Off-Season Vegetables
 1. Producing Vegetables inside Sheds or Huts
Vegetable farms can be roofed with plastic to form sheds. The land is then dug and dams are formed followed by plantation of vegetable seedlings or seeds. Vegetables like tomatoes, brinjals, and chillies can be produced under a plastic roof.
     2. Farming Vegetables inside Plastic Tunnels
In this technique, a plastic sheet of 5 m x 20 m (or more) is used. Then a tunnel is ma e y supporting the plastic with the local materials like bamboo, wood, ro an rope. The plants of vegetables can easily grow in time inside it. The tunnel can be placed and removed as necessary.
3. Using Plastic Pouches
As some vegetable seeds take time to sprout and grow in farms, they can be planted in small plastic pouches containing organic fertilizers. The bags are kept inside a plastic tunnel, where the seedlings can grow even in cold season. The mature seedlings are then transferred to the farm for growth. This technique is useful to prepone the harvesting date.
4. Selecting the Appropriate Place
Our country has a climatic variety. Therefore, the vegetables considered offseason for one place can be in-season elsewhere. If for high hills Apr-May is the main season for planting the vegetables like cabbage, cauli-flower, turnip, leaf mustard etc., the same period is off-season for the same for the lowlands and the Terai. In the Terai, if planted in Sep-Oct, such vegetables can be harvested in Jan-Feb.
5. Selecting Time
Altering the time of planting vegetables can lead to the production of off-season vegetables. The period of producing vegetables can be prolonged or shortened by planting the seeds earlier or later than the usual time. It also leads to the production of off-season vegetables.
6. Selecting the Appropriate Species
Scientists have developed different species of vegetables for different seasons. In terms of the time they take, vegetables are advanced, medium (HWT), or diffident. The vegetables of advanced species can be produced within 55-75 days of plantation, the vegetables of medium species can be produced within 75-95 days of plantation, and the vegetables of diffident species can be produced within 95-120 days of plantation.
7. Changing the Agro-Technology
Off-season vegetables can be produced by changing the technology of farming. For instance, onion seeds sown in Nov-Dec yield their harvest in May-June. The plants of such onion are called seasonable vegetables. Planting them again in the month of June-July, they are harvested in 70 days. This time, those onions become larger. As the production of off-season onions is high in the months of July-Aug, they can enjoy high market value.
Using Different Chemicals
Different kinds of chemicals can be used to quicken the growth of vegetables. The chemicals like auxin and gibber in make the vegetables flower and mature faster. Such types of chemicals can be easily used in the vegetables like pumpkin, cucumber, bottle gourd and so on.
[bookmark: _GoBack]Draft of an Off-Season Tomato Farming Plan
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Gross Estimated Expenditure:
Gross Estimated Income:
Profit:



Activity
1. Working in groups, produce seedlings of vegetables in plastic pouches in your school farm.
2. Making a plastic tunnel, plant some common vegetable seedlings in the summer or the rainy seasons and take care of the same.
[bookmark: bookmark49][bookmark: bookmark50]Exercise 
What does unseasonal vegetable farming mean ? Write about it. 1.
2.
3.

What are the points to be considered while planning the farming of the unseasonable vegetables? Describe them.
Write about the advantages of producing the unseasonal vegetables.
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