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                                  INTRODUCTION

         Mushrooms are the members of higher fungi belonging to class Basidiomycetes and some are Ascomycetes. They are fleshy spore bearing organ of fungi and characterized by heterotrophic mode of nutrition. They may be epigeal and hypogeal like any other fungus .The vegetative part of mushroom consists of thread like thin mycelia, which under suitable environmental condition form fruiting bodies. Mushroom occurs under various ecological conditions from desert to forest. They comprise a large heterogeneous group with different shapes, size, color and edibility. They are abundantly found in nature during rainy season .It is difficult to calculate the number of species of fungi, which produce mushroom. Some of the mushrooms are edible and some of them are highly poisonous. Fortunately the number of poisonous genera and species are much fewer.
To the context of Nepal its history is not so long. Invention of cultivation is not so long. Invention of cultivated mushroom was started from 1976.but nowadays it is fast growing business due to its high profit. Farmers can get output within one month from pleurotus cultivation. Nepal is also one of the country where mushroom can be cultivated through out the year under natural environmental condition. But in some hot and cold countries it needs highly sophisticated building. It may not be affordable for farmer level. We can use most of agriculture wastage. We have plenty of raw material for mushroom cultivation .Skilled farmers can earn a lot of money from its cultivation .In Nepal some of the valuable mushroom are going to be extinct due to its early collection before mature.It is also necessary to develop cultivation technology of such valuable mushroom. Mushroom cultivation also helps to conserve such valuable mushroom. Some of the wild mushroom can take our life but cultivated mushroom are safe for consumption. It has high medicinal and nutritional value. It can solve the malnutrition problem like in our country. So from every point of view farmers should be encouraged to cultivate mushroom.

              NUTRITIONAL AND MEDICINAL VALUE OF MUSHROOM

Mushroom is highly nutritional food. It may be considered as a pool of nutrients and also popularly called” Vegetable Meat”, in view of current energy food crisis. It has become most important to make a substantial break through in the technology of food production to meet a serious food deficit situation. It consists of protein, Carbohydrate, Vitamins, Minerals, Fiber, etc.

The protein found in mushroom is less then meat but higher then other foods. In an amount of crude protein mushroom rank below most animal meat but higher than other food including milk, which is an animal product. Investigation by Lintzef (1941,1943) indicate that 100 to 200 gm mushroom(dry wt.)Are required to maintain nutritional balance in normal human being weighing 70kg.

     Fat is almost free in mushroom. The fat content in different species of mushroom range 1.1 to 8.3% of dry weigh. AT least 72% of total fatty acids were found to be in unsaturated form in mushroom. Unsaturated fatty acid are essential to our diet where as saturated fatty acid, which present in high proportion of  unsaturated fatty acid in many mushroom is a significant factor in regarding mushroom as a healthy food(Chang and Miles 1973).

 The carbohydrate also found in very less amount. The absence of starch in mushroom makes it an ideal food for diabetic’s patients and for person who wish to shed excess fat from their bodies (Bhal, 2000)

Mushroom are also good source of several Vitamins including thiamine (Vit.B1) ,riboflavin(Vit.B2),riboflavin(Vit.B2)Biotine and Ascorbic(Vit. C),Vit-A,B and D.Due to presence of  Vitamin B,helps to control the cholesterol.
Mushrooms are the good source of minerals. As in higher plants, the mineral of highest content is Potassium, followed by Phosphorous, Sodium, Calcium and Magnesium. These are considered to be the major mineral constituent, while Copper, Zinc, Iron, Magnesium and Molybendenum make up the minor mineral element. Due to presence of many useful minerals mushroom is regarded as healthy food.

Not only nutritional value, mushroom has medicinal value also. Consumption of may confer benefits of any of the following effect Antiviral, Anti-tumor, Anti-hypertensive, etc. Beside these, daily consumption of mushroom is helpful to control Cancer, Kidney and Heart diseased (Chang and Miles, 1993)
                      HISTORY OF MUSHROOM CULTIVATION

The consumption of edible fungi as food and drug is closely related to the history of mankind. Even the early men know the special properties of mushroom. They called them God’s flesh. Mushrooms were first cultivated in France in 1650.The method of cultivation of temperate mushroom (Agaricus bisporus) was first developed by a French Gardener in A.D.1700.It was then taken up in England and from there spared to America. The cultivation of mushroom in the USA was first introduced in the later part of the 19 th century. In the east mushroom began to be grown on commercial scale in the People’s Republic of China, South Korea and Taiwan (Singh, 1997).

                The oriental mushroom Lentinus edodes and Volvariella volvacea have been cultivated for 2000 years in China and Japan. Their cultivation technology according to Singer (1961) must be a very ancient art. The method of cultivation of jaw’s ear (Auricularia sp) has been recorded in the ancient Chinese Publication Liki about 300Bc.

     The authentic record are available only for Agaricus biosporus(bottom mushroom).whose cultivation was introduced into Paris(France)around A.D.700 by an unknown French horticulturist in the open. Towards the end of the seventeenth century, someone whose name is not recorded involved a method of treating horse manure and planting it with the spawn of wild mushroom. But the first time published method of mushroom cultivation is by Tournefort a Frenchman (Kapoor,1999).

       Although cultivation technology of different mushroom were developed in the foreign country much earlier, but to the context of Nepal, workshops and invention of mushroom cultivation was started later on. In 1974, Plant Pathology Division started research on mushroom cultivation. At first time research focused on Agaricus about compost preparation by using horse dung with different ingredients. Finally by using solon formula, paddy straw compost was identified. Two seasons of cultivation were also identified as-

         Agaricus can be harvested from March to May,if spawn is inoculated in compost January .
          Agaricus can be harvested from September- November if spawn is inoculated at July
    In 1977, the cultivation technology was extended to the farmers.

    In 1984,the number of mushroom grower was about 50-60 only.

    In 1984, the cultivation technology of Pleurorus was introduced to Nepal. After spawn preparation and lab test the cultivation technology extended to the farmers in 1984-85.At that time number of farmers was about 100-150.

           In 1992, Australian project helped to conduct training programme at different places of Kathmandu, Lalitpur, Bhaktapur and Kabre.

Outside the Kathmandu valley CAT worked on collaboration with different organization.

In kaski District, in collaboration with Li-Bird, CAT provided Technology and spawn to the Li-bird.CAT also trained to the trainees of Li-Bird and supervised mushroom growers.

In Nawalparasi, in Collaboration with ILO programme, cultivation technology for Pleurutus and Volvariella was introduced at Terai for winter and summer   respectively (in1999-2000).

      In 2000-2003, research was carried for Shitake by CAT different fast growing tree. Out of these Alnus  spp was recommended for its cultivation.

Nowadays, popularity of mushroom consumption is increasing. Therefore number of firms is growing up. Even private farm start to prepare, distribute the spawn and provide the training for farmers.
                   COURSE DESIGNING
We made tight course for 5 days for every group.
                            STRATEGY

The participants were first pre-evaluated to know their basic level and catching power.

   Teaching method

1. Lecture
2. Tutorial
3. Demonstration.

4. Pratical.

5. Discussion.

                            RESOURCE PERSON

 The resource person (Tika Ram Aryal) from Himalayan Mushroom Resource and Development Center, Pokhara. He is highly experienced and qualified on the relevant field. He has conducted number of such programmes successfully.                             

PARTICIPANTS

 There were altogether  60   participants. All of them were under SLC and have low economic condition. They were from five different Village Developmaen centres.

So they were divided in to five groups for their convenience.

Group A
	S.no
	Name of the participants 

	1.
	Mr.Siva Parajuli

	2
	Mr.Amar Bahadur Chhantyal

	3
	Ms.Ashmaya Gurung

	4
	Ms.Bhagawati Adhikari

	5
	Ms.Bishnu Nepali

	6
	Ms.Chin Maya Gurung

	7
	Mr.Deepak Gurung

	8
	Mr.Dhruba Kumar Shrestha

	9
	Ms.Ganga Argeji Magar

	10
	Mr.Hem Raj Acharya

	11
	Ms. Laxmi Bhugal

	12
	Ms.Rina Gurung


Group B
	S.no
	Name of the participants

	13
	Ms.Sabitri Gurung

	14
	Ms.Sabitri Thapa

	15
	Ms.Samjhana Adhikari

	16
	Ms.Sangita Gurung


	17
	Ms.Sarada Nepali

	18
	Ms.Saraswati Gyawali

	19
	Mr.Trilochan Ghimire

	20
	Ms.Laxmi Bastola

	21
	Mr.Rudra Parajuli

	22
	Mr.Dor Bahadur Magar

	23
	Mr. Hira Shing Gurung

	24
	Ms.Anuradha Kuwar



Group C
	S.no
	Name of the participants

	25
	Ms.Tika Maharjan

	26
	Ms. Nirmala Katila

	27
	Ms.Sita Koirala

	28
	Ms.Ganga Koirala

	29
	Mr.Ramgi Sarma

	30
	Mr. Basanta Bahadur Gurung

	31
	Ms. Chandrabati Khanal

	32
	Mr.Cheeg Bahadur Gurung

	33
	Ms.Indu Khand

	34
	Ms.Jasuda Karki

	35
	Ms.Kamala Maya Thapa

	36
	Ms.Krishna Kumari Bashnet


Group D
	S.no
	Name of the participants

	37
	Mr.Krishna Maharjan

	38
	Ms.Laxmi Shrestha

	39
	Ms.Pabitra Thapa

	40
	Mr.Prem Bahadur Thmang

	41
	Mr.Ram Bahadur Thajali

	42
	Ms.Reutila Tilija

	43
	Ms.Sarita Koirala

	44
	Mr.Shankar Bahadur Chhetri

	45
	Mr.Shiva Shankar Banstola

	46
	Ms.Shrijana Pulami

	47
	Ms.Tak Maya Thapa

	48
	Ms.Uma Bhandari


Group E
	S.no
	Name of the participants

	49
	Mr.Prem Pokherel

	50
	Mr.Madan Pokherel

	51
	Mr.Shashi Khanal

	52
	Mr.Hutraj Sharma

	53
	Ms.Muna Poudel

	54
	Ms.Shrijana Aryal

	55
	Mr.Thaneshor Sharma

	56
	Ms.Bishnu Gautam

	57
	Mr.Bikash Regmi

	58
	Mr.Dipesh Subedi

	59
	Ms.Radika Gyawali

	60
	Ms.Angel Adhikari


Documents provided
              Document provided to participants are:

1. Scope of mushroom cultivation.

2. History of mushroom cultivation.

3. How to distinguish between edible and Poisonous mushroom.

4. Life cycle of mushroom.

5. Nutritional and medicinal value of mushroom.

6. Factors that affect the mushroom cultivation.

7. Site requirement for mushroom.

8. Tunnel (Hut) for mushroom cultivation.

9. Step for shitake cultivation.

· Preparation of logs.

· Inoculation of logs with shitake spawns.

· Allowing Shitake to colonize the wood.

· Inducing fruiting.

Harvesting
                          TRAINING DELIVERY
 FIRST DAY

It was opening ceremony of mushroom cultivation training. Mr. Beni Bahadur  Bashnet(Head of the District Agriculture Development Centre)                         Delivered speech about District Agriculture Development Center and its target group and open the programmes lightning mastered lamp on Panas.
        Instructor Tika Ram Aryal Highlighted about training, scope and market value of Shitake.

  On that day, introduction of trainee and trainer was done.

SECOND DAY

· Pre evaluation.
· Knowledge share about wild mushroom as well as cultivated mushroom.

· Nutritional and medicinal value of mushroom.

· History of mushroom cultivation.

THIRD DAY

· General discussion about cultivated mushroom of Nepal.
· Preparation of wooden logs for Shitake cultivation.

· Care of the logs.


FOURTH DAY

· Inoculation of Shitake spawn in logs.(About 500 logs were inoculated by each group)

· Arrangement of inoculated logs.
FIFTH DAY
· Method of irrigation.
· Identification of matured mushroom and harvesting.
· Process of drying/packing.

· Discussion about marketing
METHOD OF SHITAKE CULTIVATION

   The most suitable woods are Alnus and Castonopsis.Pure culture spawn are impregnated in sawdust or for greater efficiency ,in small wedge-shaped piece of wood called ”Tanegoma”. The logs are planted with these spawn in spring and after the mycelium has grown through the wood, fruit bodies of Shitake begin to grow out on the logs.With this method steady production is obtained.
SPAWN

The pure culture spawn is prepared by mixing rice bran with saw dust, autoclaved and inoculated with mycelium and kept at temperature 24-28 degree centigrade. The spawn is prepared on autoclaved wedge shaped, round wedge shaped or rod shaped pieces of wood of various spp. of oak. Rod-shaped pieces are usually about 1.5 cm in diameter and 2.0 cm in length.
     Felling and cross cutting for trees for cultivation: Trees for cultivation are felled in autumn. If the cut is made at wrong time, the bark strip off easily and chances of contamination of wood fungi increases before establishment of shitake mycelium. Shitake mycelium has to face more competition with the wild fungus, as it is grown in open, near the forest and no pasteurization of the substrate is done.

      The another most important point is determination of time of cutting, as sugar content of the wood(in oak)begins to increase considerably, when about one third of leaves have turned red in autumn and continues to increase, until just before budding in spring. The mycelium of shitake will get high percent of carbohydrate which will help to spread the mycelium fast.
After trees are felled, the trunks remain in the forest and just before inoculation time they are cut in to logs about 1 m long 5-15 cm in diameter. The thicker branches are also used.


Inoculation 

 The growers who use solid pieces of inoculum, drill or pound into the log holes, which corresponds in size to the desired size of inoculums. In case of saw dust spawn, the incisions or holes are more or less of the same size as used with the chip spawn. The holes and incisions are painted with hot wax in order to prevent evaporations. The number of holes or incisions is calculated to correspond about 15-20 holes per log.
Laying

After inoculation, the “bed logs” are placed in position favourable for the development of mycelium. This is done on the site which is especially selected   for this” laying operation”. The site is called “Laying yard”

    The area where the air is extremely dry in spring, the pre-laying has been generally used. The sliding or standing” bed logs” are generally used. The sliding or standing bed logs are placed in the same spot. The piles of bed logs are covered with straw mat or Vinyl mat or any other material in order to keep out the extremely dry air .Pre-laying continues until the rainy season.
    The laying yard should never be kept excessively moist, because of danger of contamination of logs with more competing wood destroyer. If the laying takes place during the rainy season, very little watering will be necessary, but during dry season, the logs should be watered lightly. The optimum temperature for development of mycelium of shitake is between 24-28 degree centigrade.
In the laying yard, the bed logs are put in an obliquely upright position at small angle to the surface of the earth with single logs laid crosswise to increase aeration.
RAISING

After the mycelium has permeated thoroughly in the wood which may happen any time after any time after one or usually a year and a half year and half after inoculation depending on the kind of wood, spawn, weather and laying yard condition  and Shitake strains. The logs are transferred to other place called” Raising 
yard”. For fruiting, the temperature should between 12-20 degree centigrade. The fruiting of shitake requires considerably more moisture than the vegetative growth. The raising yard must be better shaded and the moisture must be constantly high. In the raising yard, the logs are placed more upright leaning in rows against parallel lines of bamboo few usually transfer of logs should take place during winter, 
So that they will be ready for cropping in early spring.
Cropping
The fruit bodies of Shitake grow in spring and fall. The spring crop as a rule more abundant and fruit bodies are often of better of better quality and are more suitable for drying. Usually in spring crop, once the logs begin to produce they will continue to do so for 3-6 years.

The producing logs are kept wet by watering. No other care is necessary except daily harvesting. The fruit body at picking stage should be young, just at the time, when they begin to sporulate with a still strongly convex pileus and traces of veils ae visible.

MONITORING
To conduct the traing satisfactorily a monitoring unit is needed to take after the delivery for training. This was done by Mr.Shiba Baral.

CONCLUSION

    Shitake(Lentinus Edodus) is one of newly introduced mushroom in Nepal. Because of its high profit and less labour requirementas compared to Pleurotus and Agaricus it has been very popular among the farmers.

All of those farmers from 5 Village Development committees have their own logs.Next year can get logs from community forest that would motivate them to cultivate on more logs next year. 
About 2500 logs were inoculated with shitake spawn during this period.they were kept on different places. Long time is necessary to run the mycelium in wooden logs.
Time to time observation will be done by trainer.

Its production will start from October-Novemember and continue up to 3-6 years depending upon cure.From this training about 7500 kg shitake mushroom will be produced.

Hope farmers will get high profit from its production and motivated to continue its cultivation next time.
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