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PART - I 
 

Historical Background and Pre-workshop Arrangements 
 
1) Objectives of the Workshop: 
  

Honeybees are best known for the honey they produce. But the principal 
economic role of honeybees in nature is to pollinate hundreds and thousands of 
flowering plants and ensure seed set in quantity and quality. Both flowering 
plants and honeybees are interdependent for their biology and life cycle. 
Flowering plants offer nectar and pollen to honeybees and honeybees 
reciprocate their obligation by bringing about pollination, maintaining genetic 
diversity and continuation of the plant species. 

 
Honeybees are of great importance to the beekeepers for the honey they 

produce. But honeybees are still of greater importance to farmers for the 
pollination service they offer and increase crop yields both qualitatively and 
quantitatively through pollination. Agricultural scientists in United States have 
estimated that the value of the increased crop yields through bee pollination is 
several times more than the value of the honey and beeswax the honeybees 
produce. 

 
Warnings, however, are coming from the environmentalists and scientists 

from all over the world that indiscriminate use of insecticides, monoculture, 
changes in cropping patterns, pollutions etc. resulting into depletion of 
population of useful pollinating insects, is threatening for world food 
production. Considering the severity of the problem, the Global Environment 
Facility (GEF), launched in August 2008, a Project on “Conservation and 
Management of Pollinators for Sustainable Agriculture through Ecosystem 
Approach”. The United Nations Environment Programme (UNEP) is 
implementing this Project. As honeybees are the most efficient and reliable 
crop-pollinators, Apiculture has to be integrated with Agriculture and 
Horticulture for mutual benefits and development. 

 
According to the scientists at the Indian Council of Agricultural Research, 

India needs minimum 70 lakh bee colonies (and Maharashtra 5 lakh bee 
colonies) just to pollinate 12 major crops that are entomophilous and are 
dependent on insects like honeybees for pollination. As against this bare urgent 
need we have about 12 lakh bee colonies in India and 8000 bee colonies in 
Maharashtra.  

 
To increase the agricultural growth rate at 4 per cent, in addition to four 

traditional inputs, use of honeybee colonies as fifth input to pollinate self-sterile 
crops has no substitute and is indispensable. In United States 80 per cent of the 
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bee colonies are used for planned pollination of various crops. The beekeepers 
prefer to provide bee colonies on rental basis for pollination service to farmers 
and orchardists rather than to take honey production. 

 
In view of the importance of Apiculture as an agro-based industry and its 

role in increasing crop yields through bee pollination, National Horticultural 
Mission has formulated pattern of assistance for utilizing honeybee colonies for 
pollination of various fruit crops. Shri. Gopal Reddy, Managing Director, 
Maharashtra State Horticultural and Medicinal Plants Board (MSH&MPB) took 
keen interest in the subject and convened a meeting of concerned officers and 
desired that someone should prepare Master Plan / Road Map for the 
development of Beekeeping Industry in Maharashtra. Dr. R.P.Phadke, Retired 
Director, Central Bee Research and Training Institute and Member, Managing 
Committee, National Bee Board, offered to write such document. Dr. Phadke 
later submitted to MSH&MPB a “Plan for the Development of Beekeeping 
Industry in Maharashtra”. Shri. Gopal Reddy, further perused the matter with 
Hon’ble Shri. Nanasaheb Patil, Principal Secretary (Agriculture- M.S.) who 
kindly accepted the proposal of MSH&MPB to organize a Workshop on 
Beekeeping. Accordingly a Workshop on ‘Role of Honeybees in Increasing 
Yields in Horticulture” was organized on 28th November 2008 at Sakhar Sankul, 
Shivajinagar, Pune 411 005. 

 
As beekeeping is a new subject for the Department, assistance and guidance 

of Dr. R.P.Phadke (Retd. Dirtector, Central Bee Research and Training Institute 
and Member of the Managing Committee, National Bee Board, Ministry of 
Agriculture, Govt. of India) was sought in organizing and conduct of the 
workshop.  

 
Beekeeping is a forest and agro-based industry. Officers from Departments 

of Agriculture, Forest, Social Forestry, Agricultural Universities, Krishi Vigyan 
Kendras, Maharashtra State Khadi and Village Industries Board, Khadi and 
Village Industries Commission etc. were, therefore, invited to participate in the 
Workshop. 
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Why Beekeeping? 
 
Apiculture and Agriculture - 
 
1. Introduction: 

Beekeeping is a very fascinating occupation. It can be practiced equally by 
men, women, grown up children and even by physically handicapped and old 
persons. The investment required is low, and the economic returns are 
comparatively very high. Beekeeping does not bring any pressure on agriculture 
land. It produces honey, beeswax, pollen, propolis from the flowers which 
otherwise dry up in nature and go waste. Beekeeping is a decentralized industry 
and does not displace persons from their villages. If conditions are favourable, 
level of beekeeping can be increased to semi-commercial or commercial level.  

  
Though the honeybees are best known for the honey they produce, their 

economic role in nature is to pollinate hundreds and thousands of flowering 
plants and assure seed or fruit set. Honeybees thus play very important role in 
cross pollinating various agricultural and horticultural crops and increase their 
yield per unit area and improve their quality. Agricultural scientists in America 
and Europe have estimated that value of the increased crop yields due to 
honeybee pollination is several times more than the value of the honey and 
beeswax the honeybees produce 

 
2. Present Status And Need of Bee colonies in Maharashtra: 

About 35 lakh hectares of land in Maharashtra is under cultivation of crops 
which are dependent on insects for pollination. About 14 lakh ha. of land in 
Maharashtra is under fruit crops. More and more land is being brought under 
agricultural and horticultural crops under “Mission 2007” and “National 
Horticulture Mission”. The present need of bee colonies in Maharashtra can 
be estimated at about 5 lakh. As against this need there are about eight 
thousand bee colonies in Maharashtra.  

 
3. Honeybees and Forests: 

Honeybees and forests have been associated with each other for several 
million years. Honeybees are an integral part of forests and their ecology. A 
healthy bee fauna is an indication of healthy forest and its natural balance. This 
is so because bees and flowering plants have evolved together as one biological 
unit over past million years. Hills and adjacent transitional belts and hills and 
surrounding agricultural belts having mixture of forests and agriculture are of 
the unique biological wealth that could be converted into economic wealth and 
can offer livelihood on a substantial basis. These are the best areas for 
promotion of beekeeping industry. 
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Various development projects in the country, however, affected beekeeping 
industry adversely due to deforestation, increasing land-use for agriculture, 
urbanization, tourism development etc. All these factors reduce significantly the 
bee forage potential. 

 
It is necessary to check this deterioration trend of the industry if this 

important income resource to the rural and tribal population depending upon 
forests for their livelihood has to be maintained. This is all the more necessary 
in view of the importance of honeybees as cross pollinators of various 
agricultural and horticultural crops. This is possible by taking up extensive 
afforestation programme in which multipurpose tree species useful to honeybees 
during their flowering and having other economic utility should be included. 
Jamun, Soap nut, Shikekai, Amala, Harad, Karanj, Neem, Drumstick, 
Eucalyptus are a few plant species to mention which have duel utility. The plant 
species should be such selected that there is a staggered flowering and flora is 
available to the bees almost round the year. This will support insect population, 
resulting into vibrant, lively and dynamic nature of the forests. 

 
4. Role of Honeybees in Agriculture and Horticulture: 

Until mid-20th century, honeybees were equated with the production of 
honey and beeswax. But since past 3-4 decades, utilizing honeybees to pollinate 
large number of agricultural and horticultural crops to increase per acre yield 
has become a routine practice in many developed countries. Many commercial 
beekeepers in America prefer to provide honeybee colonies on rental basis for 
pollination service rather than to take honey production. Beekeepers in 
California earn about $150 per bee colony per month as a rental for providing 
bee colonies for pollination service. According to Agricultural Scientists in 
U.S.A., value of increased crop yields due to honeybee pollination is 10 to 15 
times more than the value of honey and beeswax the honeybees produce. 

  
5. Crops Benefited by Bee Pollination: 

Experiments on effect of bee pollination on various crops were conducted 
by Central Bee Research and Training Institute and various Agricultural 
Universities under All India Coordinated Project on Honeybee Research and 
Training (ICAR). There is a good data available on this subject from abroad 
also. A cross section of the cross fertile crops, self sterile crops with different 
degree of self-sterility and even self fertile crops benefited by bee pollination is 
summarized below. 

 
Oilseed: White mustard, Rape, Toria, Sarsoo, Lahi, Safflower, Sunflower, 
Linseed, Niger, Gingelly, etc. 
 
Orchard Crops: Apple varieties, pears, plums, cherry, strawberry, raspberry, 
Litchi, citrus varieties, grapes, cucumbers, squashes, melons, Almond, peach, 
guava, gooseberry. 
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Legume seeds: Alfalfa, berseem and other clovers, vetches, broad beans, dwarf 
beans. 
Vegetable seeds: radish, cabbage, turnip, carrot, onion, cauliflower, gourds. 

 
6. Integration of Apiculture and Agriculture- Horticulture: 

Nearly 70 percent of the cultivated crops all over the world are cross-fertile 
and depend on insects like honeybees for pollination. Dwindling of population 
of useful pollinating insects has become a global problem. This is due to 
pollution of water, air and indiscriminate use of insecticides. Of all the 
pollinating insects, honeybees are considered as the most efficient and reliable 
crop pollinators. Honeybees and flowering plants are interdependent for their 
biology and life cycle. Thus Apiculture and Agriculture are interdependent for 
mutual benefits and cannot develop in isolation. 

 
The enormous benefit that honeybees silently offer to Agricultural and 

Horticultural crop productivity and to national economy goes unnoticed. The 
beekeeping industry has rarely put itself forward as a Key Factor in agricultural 
production. We know role of honeybees in pollinating large number of crops. 
But the public and what is more painful is the planners are unaware of this 
cheap, but essential and eco-friendly input. The input, which has quadruple 
benefits viz. 1) employment generation among rural and tribal population,  
2) providing supplementary income to marginal farmer, landless labours etc.  
3) Producing honey, beeswax from the nectar of the flowers which otherwise 
dries up in nature and goes waste and finally the most important 4) increasing 
crop productivity and crop production through bee-pollination. Ministry of 
Agriculture is planning for the Second Green Revolution. It may not be an 
exaggeration to say that second green revolution may not yield desired results 
without honeybees. As honeybees and agricultural crops are interdependent for 
their life cycle, Apiculture and Agriculture has to be integrated for mutual 
benefits. 

 
7. Beekeeping A Multidisciplinary Subject: 

In case of other domestic animals i.e. in dairy, poultry, piggary etc. the 
animals are confined to shed and are fed with stored food as per their 
requirement. Contrary to this, honeybees themselves go out in search of their 
food which is a live material that is flowers. Thus beekeeping is very peculiar 
industry in the sense that there is an interaction of two living materials i.e. 
honeybees at one side and the flowering plants on the other side. The matter is 
more complex because flowering of the plants and secretion of nectar and 
production of pollen in the flowers, the sole food of honeybees, is influenced by 
various climatic factors, like, soil texture, soil moisture, humidity, ambient 
temperature, wind velocity etc. Beekeeping industry therefore involves different 
biological sciences like Bee-botany, entomology, bee-behaviour, bee-
management, bee-pathology, bee-genetics, bee-breeding and quality control and 
handling of bee-products. In addition to this designing of beekeeping equipment 
(Apiculture engineering) and providing graded training facilities in this non-
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traditional new industry is also essential. An integrated approach and 
simultaneous attention to all these aspects of beekeeping is required to be given 
for qualitative and quantitative development in the industry. An over-view of 
the above aspect may be necessary to understand the industry in depth and to 
formulate comprehensive perspective plan for the development of the 
beekeeping industry. 

 
8. World and Asian Scenario:  

About 5 crore bee colonies, mostly Apis mellifera, are maintained all over 
the world. According to UNCTAD (1986) Report, world production of honey 
was estimated at about 10 lakh M.Tons. There are 15 countries in the world 
which account for the 90 per cent of the world honey production. China is the 
only Asian country, among these, producing nearly 1.6 lakh M. Tons of honey. 
China produces 12800 M.Tons of beeswax as against 43400 M.Tons of world 
production. China also produces 1000 M.Tons of pollen and 800 M.Tons of 
royal jelly and is the biggest exporter of honey, beeswax and other bee products. 
China like India has indigenous A. cerana bee colonies and like India has 
introduced Western A. mellifera bees. There are about 70 lakh A.mellifera bee 
colonies and 30 lakh A. cerana bee colonies in China and they have a plan to 
increase this number to 5 crore during next few decades. India has about 10 lakh 
Apis cerana and 2 lakh Apis mellifera bee colonies. 

By adopting a strategy to increase the colony number on one side and 
increasing the productive efficiency of bee colonies on the other, India can also 
become a major producer and exporter of bee-products, besides utilizing large 
number of bee colonies for pollination of agricultural and horticultural crops.. 

 
9. Future challenges: 

It is estimated by statisticians that the population of India will be about 140 
crores by 2030 AD. India will have to face two formidable challenges from 
coming decade i. e. to provide 1) employment to large number of youths and  
2) enough and nutritive food to all people. According to the agricultural 
scientists, India needs minimum 75 lakh bee colonies just to pollinate and 
increase productivity of 12 major crops which are self-sterile and need insect 
pollination.. Beekeeping industry can play its own humble role in addressing 
both these challenges. 

 
10. Action Plan, Thrust Areas: 

Existing 2000 beekeepers and 8000 bee colonies are the assets of the 
industry in Maharashtra created during past few decades. 1) Census of existing 
beekeepers and bee colonies, 2) upgrading technical skills of the existing 
beekeepers, 3) conservation and maintenance of the existing bee colonies,  
4) rapid multiplication of bee colonies and 5) increasing productivity of bee 
colonies should be the strategy for the next decade. Considering these facts, 
Action Plan on following priorities and thrust areas has been worked out. The 
modus operandi of the Action Plan is also suggested. 
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11. Financial Outlay: 

Forests are permanent abodes of honeybee colonies. Beekeeping industry 
has to be developed on agricultural plains for pollination service i.e. the last and 
5th eco-friendly input, particularly for self-sterile and cross-fertile crops which 
are insect dependent for pollination. It is proposed to establish 1.0 lakh bee 
colonies in forest areas and 1.0 lakh bee colonies on agricultural plains. 
Estimated cost will be Rs. 100 crores for 10 years i.e. for XI the and XII the 
Five Year Plan. 

 
12. Conclusion and Formation of Various Committees: 

From many view points viz. employment generation among rural youths 
and tribal population, producing valuable products like, honey, beeswax, pollen, 
propolis, venom and royal jelly and above all increasing the yields qualitatively 
and quantitatively, of various agricultural and horticultural crops, beekeeping 
has to be developed on priority basis. Apiculture and Agriculture are 
interdependent and cannot develop in isolation. Integration between Apiculture 
and Agriculture is therefore essential for mutual benefits and development. 

 
Because of the peculiar nature of beekeeping industry, simultaneous 

attention is required to be given to different disciplines of biological sciences. 
For implementing extension, research, training and marketing programmes, 
KVIC, State K.V.I. Boards, Beekeepers’ Cooperatives, Departments of Forest, 
Agriculture, Horticulture and Agriculture Universities and NGOs should work 
in close co-ordination. Such integrated approach alone will result into rapid 
development of this important agro- and forest based industry. Different 
Committees may have to be formed, drawing representatives from above 
mentioned Departments for planning, preparation of Road Map, monitoring and 
reviewing etc.  
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A BACKGROUND PAPER ON BEEKEEPING EXTENSION 
 

- Dr. R. P.Phadke 
(Retd. Director, Beekeeping Industry - 

Khadi & V. I. Commission) 
 

1. Effects of Industrial and Agricultural Development Programmes: 
After independence India launched a massive programme of rapid 

industrialization. The economists believed that, like European countries, 
industrialization was essential for long term development and the benefits 
accrued would percolate from cities to villages and from upper strata to lower 
strata of the population. In reality this percolation theory did not prove 
completely correct. Though the industrialization created a tempo of 
modernization and made the country self sufficient in many fields, there had 
been no equitable distribution of wealth generated. In general, this programme 
benefited the elite section of the people coming from the cities and the poorest 
section of the rural population remained by- passed. The benefits of the 
programmes reached the villages last or not at all. This resulted in an inflow of 
large number of unemployed rural population from villages to cities, creating 
problems both in the villages, like shortage of agricultural labour and in the 
cities like housing, transport, hygiene etc. 

 
As 70 per cent of the population live in rural India and depend on 

agriculture, in the second phase of developmental programmes more emphasis 
was placed on agriculture. Huge investments were made in agricultural research 
and extension in order to boost-up production of crops like cereals, oilseeds, 
pulses, tea, coffee, sugar etc. and India became self-sufficient in food 
production ranking World’s fourth largest food grain producer. Special efforts 
were also made to develop various agro-based industries like dairy, poultry, fish 
farming, sericulture and beekeeping. Out of these, Beekeeping industry 
received inadequate attention resulting in its stagnation.  

 
2. Beekeeping as a Part of Integrated Rural Development: 

Honey harvesting by smoking away the honeybees and squeezing out their 
combs for honey has been traditional in India for last several thousand years. 
But the development of Apiculture (beekeeping) on modern scientific lines has 
lagged behind than in temperate regions. In India where flora and fauna are rich 
and varied, there is considerable scope for harnessing these naturally available 
resources by promoting ‘Modern’ beekeeping or Apiculture. Besides prolific 
honey gatherers, honeybees are most efficient and reliable crop-pollinators. This 
in turn would help to improve productivity of agricultural and horticultural 
crops and the quality of life of rural people. 

 
3. Role of Women in Beekeeping: 

In employment, education, training and status, women constitute the most 
neglected group in India. But the women’s share of agricultural work often 
exceeds that of men. Women also play very important role in traditional 
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activities such as food production and processing and in crafts like spinning, 
weaving and other domestic works. In India, nearly half of the population leave 
below poverty line. Poverty could be eradicated if these people could be 
involved in productive activities and if both men and women contributed to 
integrated rural development programme. 

During economic and social development, many activities traditionally 
performed by women in their homes are superseded by mass-produced goods. 
Such development has adversely affected families in general and women in 
particular. The traditional work of women is often replaced by men and machine 
and so women are deprived of the opportunity to earn money. Women need 
occupations which are not physically demanding and will not interfere with 
their family obligations but which will provide a monetary return on a small 
investment. 

In beekeeping industry, much of the work in a fixed apiary or stationary 
type of beekeeping, can be done by women. For heavier jobs like honey 
extraction, migration, moving bee colonies for pollination, other members of the 
family can help. In India there is no loss of social standing for being a 
beekeeper; instead it is an important occupation that produces valuable product 
like honey and those involved in this industry can be proud of this occupation. 

 
3.1 Extension - 

As beekeeping was newly introduced industry, various incentives were 
required to be given to Institutions, farmers, tribals etc. to attract them to 
this new industry. The Beekeeping Directorate under the leadership of first 
Director Shri. S.K.Kallapur formulated various patterns of assistance in 
which about 50 per cent subsidy and 50 per cent loan was provided for 
buying bee-hives and other beekeeping equipment. In addition to this, 
training at the doors of the prospective beekeepers, stocking of beekeeping 
equipment, construction of honey houses was also arranged. Following are 
some of the most important patterns of assistance, which made rapid 
progress in the development of beekeeping industry in the country. These 
patterns have undergone revisions and additions depending upon the 
changing needs of the industry. 

 
3.1.1 Sub-stations - 

After surveying and confirming the utility of the area for 
introducing beekeeping, a sub-station was established there. One 
senior fieldman and one junior fieldman were posted at the sub-
station. The area of operation of the sub-station was about 15 Kms. 
radius. The fieldmen were supposed to capture bee colonies from 
nature and maintain a small apiary of bee colonies for the supply of 
colonies to the prospective beekeepers. The colonies were installed at 
the beekeeper’s backyard and were inspected periodically. Colony 
inspection and other bee management operations were done in the 
presence of the beekeepers, thus giving practical training to the 
beekeeper and members of his family at their doors. The fieldmen 
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were expected to establish about 200 to 300 bee colonies in a period 
of three years in the area. The life of a sub-station at a particular place 
was of five years. Within five years beekeepers were supposed to be 
self-reliant. After five years the fieldmen were shifted to nearby area 
to start a new sub-station there. At one time there were about 500 sub-
stations working all over the country. 

 
3.1.2 Circle- stations - 

After five years of existence of a sub-station on sixth year 
financial assistance was stopped as per the pattern of the sub-station. 
Then about five of such closed sub-stations were clubbed to form a 
Circle-Station and further assistance of one fieldman was provided for 
two years. With this pattern of assistance, Beekeeping Directorate 
continued to get feed-back from the closed sub-stations, besides 
helping beekeepers. In due course of time, the beekeepers in the area 
were encouraged to form a Beekeepers’ co-operative Society or enroll 
themselves with the registered Institutions in their area to get further 
financial assistance and technical guidance. 

 
3.1.3 Other Patterns of Assistance - 

In addition to above two pivotal patterns of assistance, there were 
about 8 different patterns like, Model Apiary-cum-nursery, 
Beekeeping in Schools, purchasing of honey processing unit and 
comb foundation mill, migration, pollination service etc. 

 
Initially, during the first year of establishment of KVIC, 232 

beekeepers were enrolled as beekeepers maintaining about 800 bee 
colonies and producing about 1200 Kg. of honey. With KVIC’s 
efforts and due to above mentioned patterns of assistance, by 1990 
there were 2.5 lakh beekeepers spread over 1.5 lakh villages all over 
the country, maintaining about a million bee colonies and producing 
about 10 million Kg. of honey annually. After 1990 the above 
achievements were marred by the spread of some never known bee 
diseases. 

 
3.1.4 Introduction of Western Honeybees in India 

KVIC right from the begining concentrated its efforts on 
popularizing indigenous honeybees Apis cerana and reached a 
landmark of target of 1 million bee colonies and 10 million Kg. of 
honey production by 1990. 

 
Punjab Agricultural University (PAU) made efforts to popularise 

beekeeping as an agro-industry with Indian honeybees. Their efforts 
did not meet with success. The PAU then concentrated their efforts on 
conducting experiments on acclimatizing European honeybees in 
Ludhiana. Though initial experiments were not successful, changes in 
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the cropping pattern, development of horticulture coupled with social 
forestry, farm forestry etc., provided congenial conditions for 
successful introduction of European honeybees in Punjab. By the end 
of 1980 there were sizable number of European honeybee colonies in 
Punjab, producing good quantity of honey every year, giving 
substantial supplementary income to farmers. There are about 2 lakh 
European honeybees in Northern states. In Maharashtra also 
European honeybees have been introduced in some areas. 

 
Existing beekeepers and existing bee colonies are the assets of the 

Nation. Serving the beekeepers to save and develop beekeeping, 
should be the theme of developmental plan. Beekeepers should be 
considered a target persons and they should be provided with 
financial assistance, timely supply of beekeeping equipment and his 
technical skills should be constantly upgraded. Such encouragement 
alone will give incentive to beekeepers and ensure qualitative and 
quantitative development of beekeeping industry. 

 
In view of above following items should be attended to 

immediately: 
 

1) Manufacturing and stocking of beekeeping equipment, 
2) Qualitative improvement in worked out areas, 
3) Survey of new potential areas, 
4) Formulating Patterns of Assistance, 
5) Establishing Demonstration-cum-Training-cum-Nursery Units, 
6) Census of Beekeepers, bee colonies, honey and wax production 

etc., 
7) Establish contacts between beekeepers and farmers for pollination 

service, 
8) Conservation of existing bee colonies and their rapid 

multiplication, 
9) Improving technical competence of beekeepers 
10) Creating new beekeepers and new class of Farmer-beekeepers. 

 
By bringing all the available bee species and their rapid 

multiplication, honey and beeswax production can be increased 
manifold and crop production can also be significantly increased. We 
have seen Green Revolution, we have seen White Revolution 
(Milk production), let us now see Golden Revolution (Honey 
Production). A Revolution in Beekeeping, which is 
complementary to “Mission 2007 for Hunger Free India”. 
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A BACKGROUND PAPER ON BEE RESEARCH PROGRAMME 
 

- Dr. R. P.Phadke 
(Retd. Director, Beekeeping Industry – 

Khadi & V. I. Commission) 
 

Extensive research has been done on European honeybees. The foreign bee-
scientist have now developed interest in Asian honeybee species. Same is the case in 
honey handling technology. The International Bee Research Association, U.K. and 
FAO have recently taken interest and are planning to implement collaborative 
project. 
 
Research needs and priorities: 

Starting with only three Departments in 1962 viz. Botany, Apiculture and 
Chemistry, the Institute has gradually added many more Departments. Since bee-
research is an interdisciplinary subject, all the departments in their own way 
contribute to the development of the industry. However considering the present 
status of the industry and changing needs of the industry, CBRTI will have to 
identify and fix some priorities. Research on such practical problems will help in 
qualitative and quantitative improvement in the industry. Some of the research 
priorities could be as under: 
 
i) Genetic improvement in Indian hive bee Apis cerana 

Dr. K.K.Kshirsagar (Retd. Sr. Sci. Officer, CBRTI), in his studies, has 
identified six different races of Apis cerana in India. Within each ecotype of 
Indian hive bees, there is a wide genetic variation. Some of the genetic 
characters like honey gathering capacity, resistance to diseases, high egg laying 
capacity of the queen, low absconding tendency are economically important 
characters of the honeybees. These characters of individual bee colony should 
be studied. Then programme of improving the strains of honeybees within a 
given ecotype and then by inter-ecotypic crossing should be undertaken. This 
section which is an important branch of bee science is rather neglected. For 
Indian beekeeper, who is generally a tribal or landless labourer, low cost 
industry with comparatively high returns, like beekeeping with Indian 
honeybees, is the basic need. 

 
ii) Rapid multiplication of hive bee colonies 

The hived honeybee colony number of Apis cerana has come down to 7 
lakhs from 10 lakhs during last couple of years mainly due to sac-brood disease. 
The major toll of losses was from the leading southern states. Rapid colony 
multiplication programme from the existing disease-free stock should be given 
top priority to quickly restore the original number and further increase it 
according to the potential of the area. About 20 years back such centre was 
started at Bhadwar (Himachal Pradesh) after large number of bee colonies were 
lost due to Acarine disease in Himachal Pradesh. Such colony multiplication 
centres or nurseries should be established in each state to quickly increase the 
colony number as per the target. 
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iii) Standardizing Bee-disease Control Methods 
About 30 years back Indian honeybees were considered to be free from 

known bee diseases. However there are now incidences of Acarine, European 
Foul Brood and Sac Brood disease and also other problems of pests and 
predators. The Indian beekeepers are completely ignorant about the preventive 
and curative methods of controlling the bee diseases. Bee pathology section of 
CBRTI should be strengthened to take nation-wide survey of bee diseases, pests 
and enemies of honeybees in India and standardize methods to control them. 

 
iv) Management of European Honeybees 

European honeybees are now well established in the Tarai region of sub-
Himalayan belt. These honeybees are very prolific honey gatherers and possess 
non-absconding character. To improve the productive efficiency of these bee 
colonies, seasonal management practices should be standardized and this 
technology should be passed on to beekeepers. This will enable increasing bee 
colony number and have higher honey production per bee colony. 

 
v) Zonation for European and Indian hive bees 

There were nearly 10 lakh Indian hive bee colonies in India few years back. 
Some of these bee colonies in some areas have produced honey quite 
comparable to European honeybees. In some areas Indian hive bees have proved 
superior to European hive bees. Indiscriminate movement of European 
honeybee colonies from one state to another, particularly where beekeeping 
with Indian hive bees already exists in sizable proportion, should be 
discouraged. Zonation for development of beekeeping with Indian hive bees and 
European hive bees is essential to avoid extinction of indigenous species of 
honeybees. There are some areas e.g. agricultural plains of northern states where 
natural colonies of Indian hive bees are not available but the area has the 
potential for beekeeping. Such areas should be first identified for introduction of 
European hive bees. China has nearly 70 lakh indigenous hive bee colonies and 
about 30 lakh European hive bee colonies. The indigenous bee colonies are 
developed in southern china while the European bee colonies in northern china. 

 
vi) Processing and quality control of bee-products 

At present beekeeping is equated with honey production alone. In order to 
increase the income of beekeeper, hygienic collection of other bee-products 
namely beeswax, bee collected pollen, propolis, bee venom, should be 
encouraged. Bee-products and Apithearpy is a new branch of beekeeping 
industry being developed in many countries. There is a great potential for export 
market for Indian honeybee products. 

 
vii) Studies on crops useful to honeybees and vice-versa 

About 70 to 80 per cent of our crops are dependent on insects like 
honeybees for pollination. Studies on degree of utility of each of the crop to 
honeybees as provider of nectar and pollen and degree of utility of honeybees 
for pollination of these crops is very essential. Such basic data will enable to 



 

19 

decide number of bee colonies required per hectar of the crop for pollination 
and optimization of crop productivity. 

 
viii) Fellowships 

About 8 to 10 well qualified (At least M.Sc.) candidates may be taken up on 
fellowship basis for a period of three years In first six months they should be 
trained in Apiarist course. Afterwards they should be assigned some research 
project under beekeeping. For this purpose they may be permitted to register 
themselves for Ph. D. of any University. CBRTI is already recognised by 
University of Poona for conducting post-graduate studies. Performance, 
aptitude, devotion etc. of these candidates should be periodically reviewed by 
the competent committee. At the end of their fellowship period, the competent 
committee may prepare a pannel of fellows according to their merits for 
absorption in Beekeeping Directorate in extension or research programme. In 
this procedure, KVIC gets some research project executed at a very low cost and 
at the same time there is every possibility that KVIC gets trained and tested 
persons for its future expansion programme. 
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A BACKGROUND PAPER ON TRAINING PROGRAMME 
 

- Dr. R. P.Phadke 
(Retd. Director, Beekeeping Industry – 

Khadi & V. I. Commission) 
 

Beekeeping is not a traditional industry in India and hence trained artisans are 
not readily available. To achieve the target of establishing additional 15 lakh bee 
colonies during coming ten years and further 30 lakh bee colonies during next 
fifteen years, a short-term and long term strategy for training in beekeeping will 
have to be formulated in addition to the current regular and specialised training 
courses. Short-term strategy should aim at (a) upgrading the technical competence 
of the existing beekeepers (b) creating new beekeepers and (c) creating general 
awareness among agriculturists and planners. The long-term strategy should aim at 
creating 2nd and 3rd front of bee-scientists, research workers, technicians, extension 
workers, teachers, marketing experts etc. to shoulder the responsibility of 
implementing II phase of development of the industry. 
 
A) Short-term Measures 
 

i) Existing Beekeepers: 
There are about 2.5 lakh beekeepers in India maintaining 10 lakh bee 

colonies. Existing beekeepers and bee colonies should be considered as a 
great asset of beekeeping industry and existing beekeepers should be 
considered as target group of first priority in the developmental programme. 
Increasing technical competence of existing beekeepers for (a) conservation 
and maintenance of existing bee colonies (b) rapid multiplication of bee 
colonies (c) supply of bee colonies (d) providing pollination service and (e) 
diversification of bee-products should be the theme of training for this 
target group. In India a beekeeper on an average maintains four bee 
colonies. Even if the holding of number of bee colonies per beekeeper is 
doubled, the colony number will increase to 18 to 20 lakhs. 

 
ii) Creating New Beekeepers:  

 Considering the potential and also the requirement of bee colonies, 
large number of marginal farmers, tribals, landless labourers etc. will have 
to be roped in beekeeping industry as prospective beekeepers. Considering 
the decentralised nature of the beekeeping industry this is all the more 
necessary. At least two lakh new beekeepers will have to be created each 
maintaining about five bee colonies. This is a very formidable, rather 
impossible target with the existing facilities and infrastructure available in 
men and material with the KVI sector. But this problem can be addressed in 
the following manner. 

 
There are about 80 Agricultural Schools in Maharashtra run by State 

Government and Krishi Vigyan Kendras (KVKs) run by Union Ministry of 
Agriculture. Agricultural Schools conduct two years Certificates course for 
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farmers’ sons. KVKs are mainly concerned with transfer of technology to 
farmers. All the teachers of Agricultural Schools and KVKs may be given 
one months training in beekeeping with special reference to bee-pollination. 
Simultaneously, syllabus of Agricultural Schools may be suitably revised to 
include topics on Apiculture. With this strategy thousands of youths- 
farmers’ sons, will be trained in beekeeping every year and great awareness 
will be created about bees and beekeeping among farmers’ community. 
Even if 25 per cent of the trained students take up to beekeeping, it will be a 
great achievement. KVIC and State Khadi and Village Industries Board will 
have to tie-up with Departments of Agriculture, Horticulture and Forest to 
work out modus operandi of this strategy. Initially such of the Districts may 
be selected where beekeeping already exists or where there is a potential for 
the industry. 

 
iii) Bank Managers’- Government Officers’ Training: 

A short, two hours training course for Bank Managers, Government 
Officers from Agriculture, Forest and Irrigation Departments etc. is very 
essential to create awareness about the importance of beekeeping industry. 
In Pune there are two National Training Institutions (a) College of 
Agricultural Banking (Reserve Bank of India) and (b) Vaikunth Mehta 
National Institute of Co-operative Management and c) National Institute of 
Bank Management. All these Training Institutes are indirectly related to 
beekeeping and Beekeeping Cooperatives. Two to three weeks training 
courses are conducted round the year at these Institutes for Bank Officers 
from all over the country. For these Bank Officers and other Government 
Officers two hours Orientation Training Course in Beekeeping with Film 
show may be arranged and a Folder and literature on beekeeping may be 
distributed to these Officers.  

 
B) Long-Term Measures: 

The existing extension, research and training programmes under Khadi and 
Village Industries Commission should continue for a long period until the gap 
between the potential and actual is reduced to a large extent. For this, creation of 
second and third front of bee-scientists, research workers, technicians, extension 
workers and marketing experts is very essential. These young trained personnel 
will, in future, shoulder the responsibilities and face the challenges of the 
industry. Futuristic planning will provide well-qualified and experienced 
personnel to main various Departments of the Industry. This will also gradually 
give CBRTI a National and International status. 

 
i) Research Fellowships: 

For any developmental activity, one of the basic needs is availability of 
technically qualified and experienced persons. In the current trend of 
Voluntary Retirement and freezing the recruitment in Government 
Departments, getting additional staff is almost impossible. The only way 
out to overcome this impasse is appointment of Research Fellows for a 
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stipulated period of two to three years. About ten M. Sc. students with 1st 
Class in Botany, Entomology, Genetics, Bio-chemistry, Pathology, 
Agriculture and even M.A. with Economics may be appointed as Research 
Fellows. First two months they may be given orientation training in all 
aspects of bees and beekeeping including field visits. Later they may be 
given research projects on honeybees, beekeeping and allied subjects and 
also permitted to register for M.Phill or Ph.D. All these students should be 
paid Fellowships as per the norms of University Grants Commission or 
Indian Council of Agricultural Research (ICAR) etc. Appointment of Pool-
Officers on the list of ICAR may also be considered. In this system the 
students after stipulated period get their Degrees and the Institute gets some 
of its field-oriented projects implemented. There is no obligation on either 
side after the tenure of the Fellowship is over. All the four Agricultural 
Universities in Maharashtra should be involved in this programme. 

 
 
C) Quality and uniformity of Training courses 

At present various beekeeping courses are conducted by different 
organizations. In order to maintain uniformity and quality of training, it is 
necessary to prepare syllabus for each course along with notes, technical 
bulletins, audio- videocassettes, films, transparencies and other teaching aids. 
Such courses should be coordinated and controlled by CBRTI. 

 
To make a beginning in this direction, introductory training courses and 

then courses for teaching staff and officers of the agricultural schools, colleges 
and universities, forest officers college may be conducted at CBRTI, Pune. The 
things would gradually take shape in couple of years. This will enable the 
students and staff of these Departments to have basic knowledge of bees and 
bee keeping and would initiate some of them to take up bee keeping 

 
i) To prepare syllabi for graded training courses  
ii) Syllabi for Agricultural Schools, Colleges etc. may be suitably revised 
iii) Strengthen Training Wings of Central Bee Research and Training Institute, 

Pune of Khadi & Village Industries Commission and that of Beekeeping 
Centre, Mahabaleshwar of Maharashtra, State Khadi and Village Industries 
Board 

iv) Conduct graded training courses at different places with uniform syllabi 
v) To bring out Technical Bulletins, audio-visual aids, Manuals, Films etc. 
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A BACKGROUND PAPER ON HONEYBEE PRODUCTS 
 

- Dr. R. P.Phadke 
(Retd. Director, Beekeeping Industry – 

Khadi & V. I. Commission) 
 

In India, honeybees are generally equated with honey production. Even beeswax 
is considered as a by-product and much attention is not given for its collection and 
processing, leave aside collection of other bee products namely, bee collected pollen 
and propolis, royal jelly and bee venom. 

 
In the present global market, quality and competitive prices alone will govern 

the market and the future of the industry. A beekeeper will therefore have to tap not 
only all the above bee products but also provide his colonies on rental basis for 
pollination service and augment his income. Such strategy alone can make the 
beekeeper self reliant and beekeeping a viable industry in the competitive market. 

 
It may however be remembered that all the bee products are used either as food 

or in pharmaceutical and cosmetic industries. For this reason, hygienic collection, 
handling, processing, storage etc. and maintaining National and International purity 
standards are of prime importance. 

 
India is endowed with presence of three species of the genera Apis, namely, 

A.dorsata, A.cerana, and A.florea and stingless honeybees of Trigona/Mellipona 
sp. Successful introduction of European honeybees A. mellifera, in India, has given 
a new dimension to the beekeeping industry in India. 

 
Though large quantities of honey and beeswax are collected in India and 

methods of their collection, processing etc. have been fairly standardized, methods 
of production of other bee products are yet to be standardized for commercial use. 
Standardization of methods of collection and development of market for these 
products and for their value added products will have to be simultaneously looked 
into. 
 
1. Honey 

In a single honeybee colony there are about ten thousand worker honeybees. 
Being social bees, there is an highly evolved division of labour among these 
bees. Few scout bees, survey the area within a radius of one Km. and collect the 
information about the direction, distance and quality of food – nectar and pollen, 
available. By performing some dances, this information is passed on to other 
honeybees. The honeybees then take a straight flight and land on the crop for 
collecting nectar and pollen. The honeybees continue to visit this particular crop 
until its flowering withers away. This peculiar behavior or the floral fidelity of 
honeybees makes it possible to get honeys from predominantly a single plant 
source and thus we get unifloral honeys like, Jamun honey, Mustard honey, 
Litchi honey etc. When density of a single plant source is sparse in a particular 
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area, then honeybees switch over to another plant species for gathering nectar. 
Under these circumstances we get multi-floral honey. 

 
Each floral honey has a peculiar colour, taste and flavour specific to the 

plant source. Except for these sensory tests, unifloral and multifloral honeys 
have the same gross chemical composition 

 
2. Bees Wax: 

In the process of evolution, honeybees appeared on the earth millions of 
years before man made his appearance on this planet. As honey is said to be the 
first sweet substance known to man, beeswax is said to be the first natural 
plastic known to man. The Egyptians in 4200 B.C. found numerous uses of 
beeswax. They used to preserve mummies, to seal the coffins etc. Ship building 
industry was also a great consumer of Beeswax. Beeswax was used for 
waterproofing the bottoms of the ships. The most important property of 
beeswax, is its stable composition. Thousand year old beeswax cakes were 
recovered from the sunken ships. The composition and properties of these wax 
cakes were unchanged over centuries. 

 
3. Bee Collected Pollen 

Honeybees collect nectar, convert it into honey and store it as their 
carbohydrate food. Similarly a single bee colony collects 25 to 40 Kg of pollen 
grains every year as a source of proteins, vitamins, minerals, oils and fats etc. 
Pollen grains contains all types of nutrients required for the growth young once 
in a bee colony and hence considered by many as a ‘Complete food’. Pollen 
tablet are prepared as “food supplement” by some Pharmaceutical Firms 

 
4. Propolis 

Honeybees collect gummy material secreted by leaf or flower buds of some 
plants such as poplars, conifers. This substance is known as propolis. Propolis is 
collected by European honeybees and not by Indian honeybees. Honeybees use 
this resinous material to fill up cracks, crevices, and holes in the hive. The hive 
entrance is reduced using propolis to protect the colony from intruders like 
wasps, lizards etc. Propolis has anti-bacterial and anti-fungal properties and it 
also acts as a repellent for many bee enemies. Propolis is used in some 
pharmaceutical preparations. 

 
5. Royal Jelly 

Queen bee lays two types of eggs, unfertilized and fertilized. From 
unfertilized eggs drones or male bees develop. From fertilized eggs, either 
worker bee (sterile female) or queen bee develops. After hatching of the 
fertilized egg, for the first three days uniform and same food is given to all the 
larvae. After three days, larvae to be developed into worker bees are given 
courser type of food and the larvae to be developed into queen bee are given 
abundant quantity of special food. This food brings miraculous changes in the 
body of the queen bee and her life. 
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The bigger size of the queen, which is developed in short period, her the 
egg laying capacity and the extended life span is attributed to the special food 
secreted from the hypopharyngeal glands of the young worker bees. This food is 
more popularly known as “Royal jelly” or “Miracle food” Royal jelly is used in 
many pharmaceutical preparations.  

 
6. Bee Venom 

Most of the people know honeybees for the honey they produce so also they 
know that honeybees are armed with sting which they use for the defense of the 
colony. Bee venom is now known to have some medicinal properties. Methods 
have been standardized to collect bee-venom 

 
7. Apitherapy 

From ancient times, man has exploited honeybees throughout the world, 
first for their sweet honey and then for their protein rich brood and pollen. The 
use of beeswax came later and followed by other bee products propolis, royal 
jelly and venom. 

 
In early 20th century, cane sugar was produced commercially. Technology 

of commercial production of glucose was also developed. Since recently, 
fructose rich syrup from corn, using enzymatic process, is being manufactured. 
All these developments have replaced honey as world’s main sweetener. 
Similarly, with the development of petro-chemical industry, variety of waxes, 
lubricants and other synthetic products have replaced beeswax from many uses. 

 
In order to keep pace with changing times, beekeepers and their 

organizations started looking for other avenues to augment their income. As a 
result, traditional old therapy of using other bee products was revived and from 
1960 onwards methods were developed for commercial collection of pollen, 
propolis and venom and production of royal jelly from bee colonies. Followed 
by these achievements, extensive research was done on all the six bee products 
for their food and medicinal values and came into existence a new branch of 
medicine ‘Apitherapy’ i.e. use of bee products for treating various ailments. 

 
8. World and Asian Scenario 

About 5 crore bee colonies, mostly Apis mellifera, are maintained all over 
the world. According to UNCTAD (1986) Report, world production of honey 
was estimated at about 10 lakh M.Tons. There are 15 countries in the world 
which account for the 90 per cent of the world honey production. China is the 
only Asian country, among these, producing nearly 1.6 lakh M. Tons of honey. 
China produces 12800 M.Tons of beeswax as against 43400 M.Tons of world 
production. China also produces 1000 M.Tons of pollen and 800 M.Tons of 
royal jelly and is the biggest exporter of honey, beeswax and other bee products. 
China like India has indigenous A. cerana bee colonies and like India has 
introduced Western A. mellifera bees. There are about 70 lakh A.mellifera bee 
colonies and 30 lakh A. cerana bee colonies in China and they have a plan to 
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increase this number to 5 crore during next few decades. India has about 10 lakh 
Apis cerana and 2 lakh Apis mellifera bee colonies. 

 
By adopting a strategy to increase the colony number on one side and 

increasing the productive efficiency of bee colonies on the other, India can also 
become a major producer and exporter of bee-products, besides utilizing large 
number of bee colonies for pollination of agricultural and horticultural crops. 
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A BACKGROUND PAPER ON MARKETING OF 
BEE PRODUCTS 

 
- Dr. R. P.Phadke 

(Retd. Director, Beekeeping Industry - 
Khadi & V. I. Commission) 

 
The Beekeeping Directorate concentrated its efforts on extension, research and 

training aspects alone. Marketing of honey was looked after by the Beekeepers’ 
cooperatives themselves. The Beekeeping Directorate undertook marketing activity 
as a departmental activity since 1971 following a glut in honey market. After 
successful introduction of European honeybees in northern belts of India, large 
quantity of honey produced by the European honeybees is also available for sale. In 
addition to above apiary honeys, large quantities of forest or wild honey mainly 
produced from Apis dorsata honeybees, is also available in the market. It is 
estimated that wild honey contributes to nearly 70 per cent of the total Indian honey 
production. 
 
Honey Production in India 

In India we have two indigenous species of honeybees producing large 
quantities of honey. These are Apis dorsata or the wild honeybees and Apis cerana 
the domesticable hive bee. In addition to these Indian honeybees, European 
honeybees Apis mellifera have been introduced in India. 
 
a) Apis dorsata Honey: This honey is traditionally collected from the wild honey 

bee colonies Apis dorsata, by smoking away the bees and squeezing out their 
combs for honey. Because of the crude method of collection of honey, this 
honey contains lot of foreign matter, is turbid in appearance and invariably 
contains large percentage of moisture. About 2.5 to 3 crore kgs of honey as 
annually collected from these wild honeybee colonies. 

 
b) Apis cerana honey: Colonies of this domesticable hive bee Apis cerana are 

maintained in modern wooden hives and honey is extracted by scientific 
methods without killing the honeybees or destroying their honey combs. Honey 
extracted from these bee colonies is therefore clean, transparent and free from 
extraneous material. About 80 to 90 lakh Kg of honey is annually produced 
from these bees. 

 
c) Apis mellifera honey: The Italian race of Apis mellifera honeybees was 

introduced in Punjab about three decades back. These honeybees are now 
spreading in Haryana,Uttar Pradesh, Bihar, West Bengal and Assam. There are 
now about 1 lakh European honeybees colonies in northern states producing 
nearly 10 lakh Kg of honey annually. The rate at which these honeybees are 
spreading in the agricultural plains of north India, shows the new trend of 
development of beekeeping in India. 
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Honey Market 
All tropical honeys including Indian honeys contain high moisture content (20 

to 25 %), low enzymatic value and high Hydroxy-methyl-furfurol (HMF) content, 
compared to European honeys. Honeys with higher moisture content are liable to 
ferment quickly. Low enzyme and high HMF contents are indicative of over-heating 
during processing or long storage. The European, FAO and WHO standards give 
special emphasis on values of above contents and India honeys generally fail in 
these standards. Special care will have to be taken to collect, process and pack 
Indian honeys to conform to International specifications. 
 
a) Internal market: Compared to traditional wild honey, production of apiary 

honey is less and price-wise it is more costly than wild honey. Apiary honey has 
therefore market in big cities and in pharmaceutical industries, while wild honey 
finds market in small cities, villages, Aurvedic preparations etc. 

 
b) International market: During 19th century hundreds of European honeybee 

colonies were migrated to North America, South America, Australia, New 
Zealand etc. These European honeybees are well established in these countries 
and are being harnessed for production of honey, beeswax, royal jelly, pollen, 
propolis and bee-venom. There are about 2 crore European honeybee colonies 
all over the world, producing nearly 12 lakh Tons of honey annually. As against 
this, in India, we have 8 lakh bee colonies producing about 8000 tons of apiary 
honey. FAO, WHO and European Common Market have laid down purity 
specifications for honey based on the composition of Apis mellifera honeys. In 
developed countries honey is mainly used as food, in food products, in bakery 
products and in breweries. 

 
Legal Aspect of Honey Marketing 

Prevention of Food Adulteration (PFA) Act is in force since 1937 and honey is 
one of the commodities covered under this Act. Any food commodity not 
conforming to the standards, laid down under this Act, is considered as adulterated. 
Even a genuine product, not adulterated but sub-standard, not conforming to the 
standards is termed as adulterated. Earlier, as per the Act, imprisonment OR fine 
was the punishment. In 1978 the Act was amended and the convicted person has to 
undergo both punishments i.e. imprisonment AND fine. 

 
PFA Rules are mandatory and Food inspectors have the authority to draw any 

honey sample, even AGMARK graded, from any sale counter. The only solace is 
that, there is an understanding between AGMARK and PFA authorities that before 
any procecution proceedings are initiated by PFA authorities, AGMARK authorities 
are consulted and the particular Lot if declared as adulterated is permitted to 
withdraw from the market. 
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Technical Aspect of Honey Marketing 
Marketing under KVIC is mainly of traditional village industries products, like 

pottery, leather, hand made paper etc. Cereals, pulses and oil-seeds are considered as 
primary agricultural products and hence are not covered under PFA Rules. Only the 
edible oil after crushing the oil-seeds is covered under PFA. The oil seeds can be 
well dried and crushed whenever required. With simple precautions, maintaining the 
quality of oil is very easy. In case of honey the story is altogether different. Honey, 
the final food product is produced by the honeybees. Sugars in honey have the 
property of absorbing atmospheric moisture. On storage the composition of honey 
changes slightly. Ours being a tropical country, this change is at times very fast. 
Further, honey is mostly collected by tribals and illiterates who hardly realise the 
importance of quality control and hygiene. Collection, storage, processing, handling 
and quality control of this thick sugary syrup is a technique by itself. This requires 
lot of care right from the stage of production at beekeepers’ level to storage, 
processing, packing etc. at packers’ level. 
 
Recommendations 

Considering the various aspects of honey marketing as above and KVIC’s 
experience in this line for the last three decades, we may decide our honey 
marketing strategy on following lines; 
 
a) Honey produced by Indian honeybees should be processed with the processing 

unit having moisture reduction attachment to improve quality of honey. 
b) Indian honeys should be sold in Indian market alone, preferably in respective 

states to avoid unnecessary expenditure on transport, breakage, leakage and 
losses in transit. 

c) Wild forest honey may be procured by Societies and Institutions and properly 
filtered and processed to improve the quality of honey. At present the village 
traders are paying just Rs. 15 to 20 per Kg. to the tribals. The societies should 
purchase this honey at higher rates. With proper filtration, processing and 
moisture reduction, this honey can be sold at higher rates. 

d) CBRTI, may take up standardization of techniques of collection, filtration, and 
processing of wild honeys so that in future both producers and consumers are 
benefited. 

e) CBRTI may provide full facilities to train technicians from cooperatives, 
Institutions in all aspects of quality control of honey. The existing honey 
processing unit installed at CBRTI can be used for demonstration- cum –
training purpose. 

f) Honey produced from European honeybees in northern states is mainly from 
agricultural crops, just like that of in Europe and America. This honey compares 
well with European and American honeys and conforms to FAO, WHO, and 
European Common Market standards. With little more care in collection and 
processing and improvement in packing, this honey can be exported. This would 
further pave way for exporting Indian honeys and other bee-products. 

g) Tropical honeys are mostly produced from forest areas. These honeys are free 
from pesticides unlike European or American honeys. There is therefore 
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growing demand in western countries for tropical forest honeys. After 
establishing market for honey produced in India from European honeybees, 
honey produced from Indian honeybees can be exported in a second stage by 
improving the quality of honey and by proper publicity and propaganda. 

h) Other bee-products: Beeswax, bee-collected pollen, propolis, bee-venom and 
royal jelly are the other bee-products. These are much more costlier than the 
honey. These products are extensively used in pharmaceuticals and ‘Apithearpy’ 
in foreign countries. CBRTI should standardize methods of hygienic collection 
of these products for export. This will augment the income of the beekeepers 
manifold. 

 
Rock Bee or Wild Honey 

Honey collection from wild honeybee colonies is a traditional industry in India. 
It is estimated that 70 to 80 per cent of the total honey production of India comes 
from wild honeybees. Thus about 100 million Kg. of honey worth about Rs. 200 
croer is annually collected from wild honeybee colonies. All this honey is mostly 
collected by tribal. Thus from socio-economic considerations this is a very 
important industry. Another advantage of KVIC entering into wild honey field is to-
days tribals involved in wild honey collection will also be tomorrow’s modern 
beekeeper. 

 
Just like village oil, Khadi, silk and Kattha, collection of wild honey from honey 

hunters and processing it is post harvest tecnology. A separate wing may be 
established under Beekeeping Directorate or Central Bee research and Training 
Institute (KVIC) for standardising methods of collection, processing and marketing 
of wild honey. With latest technologies available, wild honey can be made as 
transparent and clear as that of apiary extracted honey. 

 
Unlike domesticated hive bees, Apis dorsata the wild honeybees are spread all 

over the country and each state therefore produces wild honey. Honey collected in a 
state from these colonies may be processed and as far as possible marketed in the 
same state. Long distance transporting of liquid honey may be avoided. This will 
avoid not only leakage, breakage, contamination and spoilage of honey but also 
transportation cost and pollution of highways. Excess of honey in a state can be 
converted into dry-honey or honey drops/candy and marketed on all India basis. 
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PART - II 
 

Proceedings of the Workshop 
 
 

 
1) Inaugural Session 
  
i) Welcome by Shri. A.K.Haral 
ii) Special Address by Dr. P.V.Phirke  
iii) Inaugural Address by Shri. V. M. Kokane 
  
2) Main Session 
  
i)   Lead Paper By Dr. R.P.Phadke 
     “Beekeeping as an Industry and Its Role in Forestry, 
      Agriculture and Horticulture” 
ii)  Presentation by Shri. Vijay Ghavate 
      “Pollination Support Through Beekeeping Under NHM 
 iii) Presentation by Shri. M.N.Darade 
      “Beekeeping Development- A Field Experience” 
 
3)Formation of Four Technical Groups 
 
 i) Extension 
 ii) Research  
 iii) Training 
 iv)Marketing 
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1. Inaugural Session  
 

i) Welcome Address by Shri. A.K. Haral, Proj. Coordinator 
Shri. A.K.Haral, Project Coordinator, Maharashtra State Horticulture 

and Medicinal Plants Board, welcomed the participants and narrated about 
the background of holding the Workshop and need of integration of 
Apiculture and Agriculture to increase the crop productivity.  

 
ii) Special Address by Dr. P.V. Phirke, Director –Horticulture (M.S.) 

Dr. Phirke, Director, Horticulture, M.S. in his special address, stressed 
the importance of honeybees as a fifth eco-friendly input in agriculture to 
boost-up crop productivity. He suggested formation of Technical Groups 
and requested the Members of the Technical groups to make specific 
recommendations with financial requirements for the development of 
beekeeping industry in Maharshrtra. 

 
iii) Inaugural Address by Shri. V. M. Kokane - Jt. Secretary - Agri. (M.S.)  

Shri. V. M. Kokane, in his inaugural speech stressed the need of 
protection of environment with special reference to flora and fauna of 
Maharashtra. He assured the participants that adequate funds will be made 
available for the development of beekeeping industry in Maharashtra. 
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Beekeeping as an Industry and it’s role in 
Forestry, Agriculture and Horticulture 

 
Summary of the Paper 

 
Dr. R.P. Phadke 

Retd. Director, Beekeeping Industry and Central Bee Research and Training Institute 
(Khadi and Village Industries Commission) 

 
The increasing population of India has posed two formidable challenges before 

the planners. 1) Employment generation for about 35 crore people of the age group 
between 20 to 40 years, and 2) Provision of sufficient and nutritious food to all. 

 
Agriculture is the biggest private enterprise in our country. As 60 per cent of the 

population live in rural area and depend on agriculture, Agriculture Sector alone can 
address this uphill task. Beekeeping Industry, in its own humble way can contribute to 
this endeavour by providing part-time employment to about a million people, 
producing valuable food like honey worth crores of Rupees and the most important, 
increasing the crops yields substantially through bee-pollination of various agricultural 
and horticultural crops that are dependent on insects for pollination. 

 
Agricultural Scientists at the Indian Council of Agricultural Research have 

estimated that India needs minimum 70 lakh bee colonies to pollinate 12 major crops 
which are dependent on insects like honeybees for pollination. As against this bare 
need we have just 15 lakh bee colonies. Minimum need of Maharashtra is 5 lakh bee 
colonies and there are only 8 thousand bee colonies in Maharashtra. 

 
The enormous benefit that honeybees silently offer to Agricultural and 

Horticultural crop productivity and to national income goes unnoticed. The beekeeping 
industry also has rarely put forth itself as a Key-Factor (Input) in Agricultural 
production. Honeybees and flowering plants are interdependent for their life cycle. In 
other words, Apiculture and Agriculture / Horticulture are interdependent and cannot 
develop in isolation. Integration of Apiculture and Agriculture is necessary for mutual 
benefits of both beekeeper and the farmer. Warnings have been, however, coming from 
Environmentalists and Scientists from all over the world that excessive use of 
insecticides, monoculture, pollution etc., resulting into depletion of useful pollinating 
insects, is threatening to reduce our food production by 1/3. 

 
Beekeeping industry has quadruple benefits 1) Generating self-employment for 

about a million rural and tribal population of India 2) Producing valuable bee-products 
worth crores of Rupees from the nectar and pollen which otherwise dry up and go 
waste in nature, 3) Providing employment to educated unemployed and the most 
important 4) increasing yields per unit area of cross fertile crops through bee-
pollination. 

 
Beekeeping industry has to be developed as an integral part of Agriculture. For 

this, close coordination between Departments of Forest, Agriculture, Horticulture, 
Irrigation, Khadi and Village Industries Commission and Maharshtra State Khadi and 
Village Industries Board is essential. 
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BEEKEEPING AS AN INDUSTRY AND ITS ROLE 
IN FORESTRY, AGRICULTURE AND HORTICULTURE 

 
- Dr. R. P. Phadke 

Retd. Director, Beekeeping industry and 
Central Bee Research and Training Institute 
(Khadi and Village Industries Commission) 

 
1. Introduction: 

The increasing population of India has posed two formidable challenges 
before the planners. 1) Employment generation for about 35 crore people of the 
age group between 20 to 40 years, and 2) Provision of sufficient and nutritious 
food to all. 

 
Agriculture is the biggest private enterprise in our country. As 60 per cent 

of the population lives in rural area and depend on agriculture and agro- forest 
based industries, agriculture sector alone can address this uphill task. 
Beekeeping Industry, in its own humble way can contribute in this endeavour by 
providing part-time employment to about a million people, producing valuable 
food like honey worth crores of rupees and the most important, increasing the 
crops yields substantially, through bee-pollination of various agricultural and 
horticultural crops. 

 
2. Industrial Development: 

The industrial revolution in Europe brought prosperity in most of the 
European countries. Seeing the example of European countries, after 
independence, India launched a massive programme of rapid industrialization. 
The economists believed that industrialization was essential for long term 
development and the benefits accrued would percolate from cities to villages 
and from upper strata to lower strata of the population. In reality this percolation 
theory did not prove completely correct. Though the industrialization created a 
tempo of modernization and made the country self sufficient in many fields, 
there had been no equitable distribution of wealth generated. In general, this 
programme benefited the elite section of the people coming from the cities and 
the poorest section of the rural population remained by- passed. The benefits of 
the programmes reached the villages last or not at all. This resulted in an inflow 
of large number of unemployed rural population from villages to cities, creating 
problems both in the villages, like shortage of agricultural labour and in the 
cities like housing, transport, hygiene etc. 

 
3. Agricultural Development: 

 As 60 per cent of the population lives in rural India and depend on 
agriculture and forest-based village industries, in the second phase of 
developmental programmes more emphasis was given on agriculture. Huge 
investments were made in agricultural research, extension and training in order 
to boost-up production of crops like cereals, oilseeds, pulses, tea, coffee, sugar 
etc. In 1980s India witnessed first Green Revolution and became self-sufficient 
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in food production, ranking world’s fourth largest food grain producer. Special 
efforts were also made to develop various agro-based industries like dairy, 
poultry, fish farming, sericulture and beekeeping and the results achieved were 
spectacular. Out of these, Beekeeping Industry, however, received inadequate 
attention resulting into stagnation. 

  
4. Present Status: 

Beekeeping Industry in India is mainly a forest based industry, unlike 
Western countries where it is mainly agriculture based. Forest population and 
tribals are the main beneficiaries of this industry in India. Considering the 
decentralized nature of this forest-based non-traditional industry and educational 
level of beekeepers, KVIC has done commendable work. Starting with about 
200 beekeepers in 1956, maintaining 800 bee colonies and producing about 
1200 kg of honey, there are now under KVIC Sector, about 3 lakh beekeepers 
maintaining 15 lakh bee colonies and producing about 10.00 million kg of 
honey annually. In Maharashtra there are about 2500 beekeepers 
maintaining 10, 000 bee colonies. Scientists have estimated that bee forage 
available in forests and on agricultural farms in India can support more than 1 
crore bee colonies. The potential of Maharashtra is estimated at about 5 
lakh bee colonies. Thus there is huge gap between the actual and potential. 
However, the rate of growth of apiary industry appears to have slowed down. 
Deforestation, wild fires, pollution of water and air, torrential rains in forest 
areas and stationary type of beekeeping are the constraints for the development 
of beekeeping industry.  

 
5. Peculiarities of Beekeeping Industry: 

Beekeeping is a peculiar industry, in the sense that in this industry there is 
an interaction of two living materials, the honeybees on one side and the 
flowering plants on the other. The matter becomes more complex as secretion of 
nectar and production of pollen, the sole food of honeybees, depends on climatic 
factors like, rainfall, humidity, soil moisture, ambient temperatures, wind 
velocity etc. Thus beekeeping is a multidisciplinary subject and simultaneous 
attention to sciences like entomology, bee-behaviour, bee-flora, bee-diseases, 
bee-genetics, bee-breeding and quality control and marketing of bee products is 
necessary for rapid and qualitative and quantitative development of the industry. 

 
6. Swot Analysis: 

Before actually recommending any Action Plan for the integrated 
development of this important industry, it is necessary to take stock of the past 
experience and know the Strengths, Weaknesses, Opportunities and the Threats 
of the industry so that the Planners have the basic information to finalise future 
strategy and prepare developmental Plan for the industry. 
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6.1 Strong points: 
Beekeeping is one of the most fascinating and desirable occupation. 

There are many strong points in favour of beekeeping. They are : 
i) In relation to industry - 

a) There is practically no expenditure on raw material, labour, work-
shed, accommodation etc. 

b) Capital investments on bee hives and other equipment is very 
meager 

c) In addition to honey, other bee-products like, beeswax, bee 
collected pollen, royal jelly, bee venom and propolis can be 
collected from honeybees to augment the income of a beekeeper 

 
ii) In relation to agriculture and horticulture - 

a) In this industry there is no pressure on agricultural land for raw 
material. Bees collect nectar and pollen from the available flora. 

b) Honeybees are the best pollinators and they improve the crops 
both, qualitatively and quantitatively. Beekeeping is therefore one 
of the most important inputs in agriculture and horticulture. 

 
iii) In relation to socio-economic aspects - 

a) Beekeeping can be practiced equally by men, women and grown up 
children in rural and tribal areas. 

b) Local carpenters, blacksmiths get additional job work. 
c) Being a forest- and agro-based industry beekeepers are not 

displaced from their villages. 
d) Beekeeping can be practiced by artisans without affecting their 

main occupation. 
e) Beekeeping can be practiced without losing any social status. 

 
6.2 Weak points: 

Beekeeping is a very peculiar industry that poses some intrinsic 
constraints as under: 
a) This is a non-traditional newly introduced industry. 
b) Tribals and illiterates from forests and remote rural areas generally 

practice this industry. 
c) In this industry there is an interaction of two living materials - 

honeybees and living plants 
d) Flowering of plants and secretion of nectar and production of pollen - 

sole food of honeybees, is influenced by climatic conditions. 
e) The behaviour and life cycle of honeybees depend completely on 

climatic and floristic conditions, which vary from place to place. 
 

6.3 0pportunities: 
Beeekeeping industry does not need any sophisticated technology, high 

capital investment or infrastructure. Compared to the potential not even a 
fringe of it in terms of honeybee colony number is achieved. There is a 
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great potential opportunity for the development of this industry. Beekeeping 
industry has a great Self-help potential for the rural people, small and 
marginal farmers, landless labourers, forest labourers etc as under: 
a) Honey has a great food value and provides cash income 
b) Beeswax which is twice as much costly as honey is in great demand  
c) Other products, viz. bee-collected pollen, propolis, venom and royal 

jelly are several times costly than honey and beeswax 
d) About one million people in India and 50000 in Maharashtra can get 

part-time employment without displacing them from their homes and 
without sacrifying their main occupation 

e) Providing services to farmers for increasing crop-productivity and 
honey production 

f) Processing of value added bee-products.  
 

6.4 Threats: 
a) De-forestation 
b) Indiscriminate use of insecticides, pesticides, weedicides etc. 
c) Wild fires 
d) Mono-culture 
e) Pollution of water and air. 
f) Steady decline of trained research and extension workers 

 
 
 
7. Honeybees and Forests: 

Honeybees are presumed to have evolved from their wasp-like ancestors 
shortly after the appearance of flowering plants on the earth. Thus honeybees 
and forests have been associated with each other for several million years. 
Honeybees are an integral part of forests and their ecology. A healthy bee fauna 
is an indication of healthy forest and its natural balance. This is so because bees 
and flowering plants have co-evolved as one biological unit over past million 
years. Both, honeybees and flowering plants are interdependent for their life 
cycle and biology. Flowering plants- arboreal, shrubs, herbs, climbers, bushes, 
weeds etc. provide nectar and pollen the sole food of honeybees. The forests 
also provide shelter to honeybees. Forests are therefore permanent natural 
abodes of the honeybees. The honeybees reciprocate their obligation by offering 
pollination service to the flowering plants, assuring formation of large quantity 
of good quality seed and thus maintaining genetic diversity and continuation of 
the plant species. 

 
Hills and mountains in India are distributed all over the country with major 

areas located in Himalayas extending 2500 Kms. in length and 150 to 400 Kms. 
in breadth. The Western Ghats, Eastern Ghats, Vindhyadri, Satpuda, Nilgiri, 
Palni Hills constitute other major hill agro-forest ecosystem in the country. 
These systems cover nearly 50 percent of the total National Geographic area and 
occur in almost all the agro-ecological zones of                                       the 
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country. Hills and adjacent transitional belts and hills and surrounding 
agricultural belts having mixture of forests and agriculture, are of the unique 
biological wealth that could be converted into economic wealth and can offer 
livelihood on a substantial basis. These are the best areas for promotion of 
beekeeping industry. 

 
8. Apiculture, Agriculture and Horticulture: 

It is estimated that with the improved techniques, 50 per cent of the India’s 
total land can be made available for agriculture. This coupled with forests and 
plantation lands provides huge opportunities to small and marginal farmers, 
landless agricultural labourers, tribals and educated unemployed to take up this 
fascinating industry and improve their economic conditions while producing a 
valuable food material like honey and other bee-products. Thus a new class of 
farmer-beekeeper can also be created. It is worth noting here that beekeeping 
industry does not compete with agriculture or animal husbandry or bring any 
pressure on agricultural or forest lands but produces many precious products 
from natural resources which are not otherwise utilized. In fact honeybees play 
very important role in cross pollination of various agricultural and horticultural 
crops increasing their yields substantially and also improving the quality of the 
crop. In the insect-pollinated crops, improved variety of seed, timely irrigation, 
doses of fertilizers, plant protection and similar agricultural inputs have no 
meaning if insect pollinators like honeybees are not provided during their 
flowering. With the increased use of pesticides the population of useful 
pollinating agents on agricultural lands is depleting fast and honeybees have 
become almost indispensable pollinators of agricultural and horticultural crops. 

 
In tropical countries with traditional system of agriculture, pollination by 

wild and innumerable types of insects was generally sufficient. However, 
intensive agricultural methods are now-a-days adopted for higher agricultural 
yields. More and more land is being brought under irrigation system every year 
to step up agricultural production. This also involves and sometimes excessive 
use of insecticides, destroying useful pollinating insects along with harmful 
insects. In irrigated areas mono cultivated crops are taken twice or thrice in a 
year. Non cultivated flowering plants and weeds which are useful to bees are 
destroyed. This reduces food supply to useful insects and their population is 
drastically reduced. Further the natural insects are not adapted to the changed 
system of cropping patterns and flowering of the crops. Thus their population 
may not be available in adequate numbers when needed most, because of their 
hibernation or inactive phase of their life cycle. As honeybees are available 
throughout the year, use of honeybees as an essential input in cross-pollinated 
crops becomes inevitable under such conditions 

 
9. Green Revolution: 

About three decades back, India has achieved amazing results in increasing 
productivity of cereals like wheat, paddy, jower, bajara etc., which are either 
self-pollinated or wind pollinated crops. But similar results have not been 
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achieved in crops like oil-seeds, pulses, legumes, fodder crops, fruits, vegetables 
and condiment crops. Ministry of Agriculture, therefore, launched various 
Missions like “Oil-seed Technology Mission”(1985), “Technology Mission on 
Pulses”(1990), “National Horticulture Mission”(1995), etc. to boost up 
production of these crops. Despite last twenty years of efforts, production of 
these crops per hectare has been stagnated and in case of some crops there is 
reduction in yields per hectare. The statistical information given by Dr. 
M.S.Swaminathan in his article ‘Towards Hunger-Free India” (Manorama 
2006), needs serious thinking. He says; 

 
“Technology Mission in Pulses: This Mission has been in existence since 

early1990s. Pulse yields have been stagnated. A sharp increase in imports has 
further reduced incentives for home production. 

 
Oilseed Technology Mission: This Mission was started in 1986. There was 

substantial expansion of area, yields and production till mid 1990s. The 
production went up 24.4 million tons in 1996. The production was 25.1 million 
tons in 2003-04 but the growth continued to be negligible. 

 
Imports of edible oil was less than 10 % of domestic production till  

1994-95. Now the volume of imports equals domestic production. 
 
National Horticulture Mission: In fruits and vegetables, there has been no 

increase in yields. Vegetable yields are declining. Out-put increase is entirely 
through area expansion. The National Horticulture Mission will have to 
concentrate on increasing yields and quality.” 

 
It is worth noting that most of these crops are self-sterile and cross-fertile 

and hence depend completely on insects like honeybees for pollination. Use of 
hybrid seed, adequate doses of fertilizers, timely irrigation and plant protection 
alone will not give desirable yields, if last but important input i.e. insect-
pollinators in adequate numbers at the time of flowering of these crop is not 
provided. Depletion of pollinating insects due to indiscriminate use of 
insecticides is a global problem and stagnation in production or reduction in 
yields is a result of this situation. Development of beekeeping industry and 
using honeybee colonies for planned pollination of various cross fertile crops is 
the only solution.  

 
10. Honeybees - The most efficient pollinators: 

In a single honeybee colony there are about ten thousand worker honeybees. 
Being social bees, there is an highly evolved division of labour among these 
bees. Few scout bees, survey the area within a radius of one Km. and collect the 
information about the direction, distance and quality of food – nectar and pollen, 
available. By performing some dances, this information is passed on to other 
honeybees. The honeybees then take a straight flight and land on the crop for 
collecting nectar and pollen. The honeybees continue to visit this particular crop 
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until its flowering withers away. This peculiar behaviour or the floral fidelity of 
honeybees brings about assured fertilization of flowers. This floral fidelity is not 
found in other insects. Moreover other insects hibernate during some months of 
the year and are not available for pollination. The floral fidelity of honeybees, 
large number of hair on their body, presence of a force of about ten thousand 
bees in a single colony and their behaviour to work for the whole day and for 
the whole year for collection and storage of their food makes the honeybees the 
most efficient and reliable crop-pollinators. The modern beekeeping, further 
makes it possible to move large number of bee colonies from one place to 
another for planned bee-pollination of various crops. 

 
In some of the agricultural zones useful insects are on the verge of 

extinction. In USA, farmers and orchardists are now-a-days solely dependent on 
honeybees for pollinating many crops. In California, about 2.5 lakh acres of 
land is under almond cultivation. According to statistics three bee colonies are 
required per acre to pollinate all the flowers of almond. California State has only 
about 3 lakh honeybee colonies. About four lakh honeybee colonies are brought 
to California from adjacent States during the flowering of almond. The 
orchardists pay to the beekeepers about $ 150 per bee colony per month towards 
pollination service. There are about 50 lakh bee colonies in USA, 55 lakh in 
USSR and 1 crore in China and 25ooo in Israel. All these bee colonies, besides 
honey production are regularly used for pollination of various crops. 

 
11. World Scenario: 

There are about four crore bee colonies in the world. The United States 
have about 50 Lakh bee colonies, The USSR have about 55 lakh and China has 
1 crore bee colonies. Few decades back China had 60 lakh bee colonies. Now 
they have one crore bee colonies and have a plan to increase this number to 5 
crores in next few decades. To achieve this target China has taken on a big scale 
afforestation, road-side plantation and other programmes to increase bee-flora 
and have a timber for manufacturing large number of bee-boxes to hive bee 
colonies. All these bee colonies, besides honey production, are regularly used 
for planned bee-pollination of various cross-fertile crops, thereby improving the 
crop yields both, qualitatively and quantitatively. With different types of forests 
and variety of agricultural and horticultural crops, India can also come on the 
world map of Beekeeping. 

 
12. Role of honeybees in agriculture and horticulture: 

Until mid-20th century, honeybees were equated with the production of 
honey and beeswax. But since past 3-4 decades, utilizing honeybees to pollinate 
large number of agricultural and horticultural crops to increase per acre yield 
has become a routine practice in many developed countries. Many commercial 
beekeepers in America prefer to provide honeybee colonies on rental basis for 
pollination service rather than to take honey production. According to 
Agricultural Scientists in U.S.A., value of increased crop yield due to honeybee 



 

46 

pollination is 10 to 15 times more than the value of honey and beeswax the 
honeybees produce. 

Dependence of some crops on insects for pollination is as under; 
Oil seeds Fruits Vegetables and seeds 

 
Sunflower 100 % Grape Fruit 80 %  Pumpkin 90 % 
Safflower 100 % Lemon 20 % Water Melon 70 % 
Rape seed 100 % Lime 30% Vegetable seed 100 % 
Niger 100% Strawberry 40 %  

- (American Bee journal 1989 (2) page 80) 
 

Experiments on effect of bee pollination on various crops were conducted 
by Central Bee Research and Training Institute, Pune of KVIC and various 
Agricultural Universities under All India Cordinated Project on Honeybee 
Research and Training (ICAR). There is a good data available on this subject 
from abroad also. A cross section of the cross fertile crops, self sterile crops 
with different degree of self-sterility and even self fertile crops, benefited by bee 
pollination is summarized below; 

 
Oilseeds: Mustard, rape, toria, sarsoo, lahi, safflower, sunflower, linseed, 

niger, gingelly, etc. 
 
Orchard Crops: Apples, pears, plums, cherry, strawberry, raspberry, 

persimmon, Litchi, citrus verities, grapes, cucumbers, squashes, melons, 
Almond, peach, guava, gooseberry. 

 
Legume seeds: Alfalfa, berseem and other clovers, vetches, broad beans, 

dwarf beans etc. 
 
Vegetable seeds: radish, cabbage, turnip, carrot, onion, cauliflower, gourds 

etc. 
 
Condiment crops: cardamom, nutmeg, pepper, corriander etc. 
 
Misc. crops: American cotton, Egyptian cotton, coffee etc. 

 
13. Minimum need of honeybee colonies: 

According to the scientists at the Indian Council of Agricultural Research, 
we urgently require minimum 70 lakh bee colonies for optimum pollination of 
just 12 important crops of India which are dependent on insects for pollination. . 
Only 15 lakh bee colonies for pollination of these 12 major crops are available 
at present. Therefore there is a great scope for development of beekeeping in 
rural areas to generate additional income by way of honey sale and an additional 
advantage of pollination of crops. 
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About 35 lakh hectares of land in Maharashtra is under cultivation of crops 
that need insect pollination. The number of bee colonies needed for effective 
pollination, ranges from 3 to 7 colonies per hectare depending upon floral 
density and floral biology of a particular crop. Taking even the minimum 
requirement of 3 colonies per ha., the total number of bee colonies required for 
pollination will be 1.0 million. Considering the fact that the same colonies can 
be used in different seasons and that there are some other natural pollinating 
insect available, the total need could be safely estimated at 5 lakh bee colonies. 

 
In Maharshtra the minimum need of bee colonies is 5 to 7 lakhs. As against 

this need, we have just 10,000 bee colonies. 
 
14. Conservation and maintenance of natural bee fauna: 

According to International code of conduct regarding honeybees, the 
endemic races in any country should not be replaced with exotic races, before 
thoroughly investigating their biological values. Local honeybees, through 
several thousand years, have evolved themselves and are the best adapted to 
specific local environmental conditions. The honeybees and the other 
pollinating insects are the integral part of forests and agriculture. A healthy bee-
fauna is an indication of healthy forest and healthy crop yields. Therefore not 
only domesticable hive bee, but also all other species of honeybees should be 
conserved. Besides the Indian hive bee and the newly introduced European hive 
bee, honey is also produced in India by the ‘Rock bee’ the ‘Little bee’ and the 
sting-less the ‘Dammer’ bee. All these honeybee species can be utilized for 
pollination of agricultural crops without destroying or replacing them. By 
bringing all these honeybee species in to service, honey production can be 
doubled and crop production can be significantly increased. 

 
15. Constraints in the development of bekeeping on agricultural plains: 

1. Absence of forage to honeybees for a long period. Forage is available to 
the bees during flowering of Kharif and Rabi crops. Absence of forage 
during other months coupled with excessive heat of summer posses 
problems to maintain honeybees on agricultural plains throughout the year. 

 
2. Excessive use of pesticides: Beekeeping and pesticides are both essential 

inputs of modern agriculture management technology. By ignoring either of 
the two, food production would be seriously impaired. But the pollination 
of our agricultural crops is seriously affected by indiscriminate use of 
insecticides and pesticides. This has reduced or even destroyed the 
population of useful insects including honeybees and has indirectly affected 
our farm production, as crop yields per hectare are poor. 

 
16. Overcoming constraints: 

Agricultural plains provide huge potential for the development of 
beekeeping industry. This potential has to be fully tapped for mutual benefits of 
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both, beekeeping industry and agriculture. Constraints in the development of 
beekeeping on agricultural plains can be overcome as under: 

 
 

16.1 Inter-migration of colonies from forests to Farms:  
Different forests and hills in India show different floristic and 

climatic conditions. Fortunately, it so happens that when there is acute 
floral dearth in forests in Monsoon or winter, there are Kharif or Rabi 
crops in bloom in adjacent agricultural plains. And when there is dearth 
of bee forage on agricultural plains, there is abundant flora in forest areas. 
Thus bee forage seasons in forests and agricultural plains alternate. 
Advantage of this fact can be taken by intermigration of bee colonies 
between farms and forests. This management practice enables not only 
colony survival but colony multiplication, honey production and 
pollination of various cross fertile crops, a triple benefit. 

 
16.2 Agro-forestry and Social-forestry:  

Viability of beekeeping industry depends on the density, distribution 
and composition of local bee flora. However, as the urbanization and 
other developmental activities increase, large scale deforestation results. 
These affect apiculture. The main constraints in developing beekeeping in 
farming areas are absence of food to the honeybees throughout the year 
and use of pesticides. A long-term measure to develop beekeeping is to 
introduce bee plants of economic utility. While planning for afforestation, 
social forestry, farm forestry, road-side avenues, canal-side avenues etc. 
due attention should be given to inclusion of bee forage plants in addition 
to economic or aesthetic requirements. When we are planning to increase 
the bee colony number in India from existing 15 lakh to 70 lakhs in 
coming decades, such bee plant propagation and change in cropping 
pattern is all the more essential. List of economic trees, shrubs, herbs etc. 
useful to honeybees can be prepared and supplied to concerned 
Departments for inclusion in their forestry programme. If these annuals 
and perennial plants have staggering flowering periods continuity of bee 
forage and development of beekeeping industry can be assured. The 
cropping patterns and afforestation programmes should be so formulated 
that while fulfilling their own objectives, they support apiculture also. 
This in the interest of all, the beekeeping industry, the agriculture and the 
forestry. 

 
Great emphasis is now given on agro-forestry, farm-forestry, road-

side forestry, canal-side forestry, social forestry etc. All these projects 
can have mixed plant species useful for fuel, food, fodder, shelter, 
medicines etc. and also useful to honeybees during their flowering. 
Drumstick, Amala, Karanj, Soapnut, Shikekai, Harad, Neem, Jamun etc, 
for example, are the multipurpose tree species which flower in different 
months and provide nectar and pollen to honeybees continuously. 
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16.3 Farmers’ Training and Education:  
(i) There are over 500 Agricultural Schools all over the country. The 

syllabi of these schools should be suitably revised to include beekeeping 
with special reference to practical aspects of beekeeping, (ii) There are 
over 500 Krishi Vidgyan Kendras (KVK) all over the country. These 
should serve as centers for transfer of technology in beekeeping and (iii) 
Under “Mission 2007”, each village is to be developed as ‘Knowledge 
Centre’. Awareness about importance of beekeeping can be created 
through these centers. (iv) low cost ‘Janata’ bee hives may be made 
available to new beekeepers. 

 
As beekeeping is a non-traditional industry, above four –pronged 

approach is necessary to create a new class of farmer-beekeepers. 
 

16.4 Introducing European honeybees: 
The European honeybees have adapted to work on agricultural plains 

and have been successfully introduced in the Indo-Gangatic plains of 
North India. These honeybees can be first introduced in irrigated 
agricultural plains with migratory type of Beekeeping. 

  
17. Integration of Apiculure and Agriculture for mutual benefits: 

Beekeeping industry is generally equated with honey production and 
honeybees are, therefore, best known for the honey they produce. But the 
principal economic role of honeybees in nature is to pollinate hundreds and 
thousands of flowering plants (including agricultural and horticultural crops) 
and assure fruit or seed set. 

 
Beekeeping industry has quadruple benefits viz. 1) employment generation 

for small and marginal farmers, tribals etc., 2) producing honey, beeswax worth 
crores of rupees from the nectar of the flowers which otherwise dries up in 
nature and goes waste, 3) providing self-employment to educated unemployed 
in collection, processing and marketing of bee products and their value added 
products and finally the most important 4) increasing crop yields of agricultural 
and horticultural crops through bee-pollination. 

 
18. Future challenges: 

Existing 10 thousand bee colonies are the assets of the industry created in 
Maharashtra during past few decades. Conservation and maintenance of these 
colonies their rapid multiplication and increasing the productive efficiency of 
the bee colonies should be strategy of the next decade. Action plan on following 
points may be worked out. 

 
1) Conservation and maintenance of the existing bee colonies 
2) Manufacturing and supply of standard bee keeping equipment 
3) Improvement in bee forage 
4) Increasing bee colony number and their productivity 
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5) Technology development 
6) Control over diseases, pests and enemies of honeybees 
7) Breeding better strains of honeybees 
8) Transfer of technology and upgrading skills of beekeepers 
9) Diversification of bee products 
10) Training in Schools and Colleges of Departments of Agriculture and Forests 
11) Quality control and marketing of bee products 
12) Co-ordination between KVIC, MSKVIB, Depts. of Agri., Horticulture, 

Forest, Irrigation, Agricultural Universities etc. 
 

The population of India has already touched a figure of 110 crore. Scientists 
predict that by 2030, the population of India will stabilize at 140 crores. India 
therefore will have to face two formidable tasks in the coming decades namely (a) to 
generate employment for about 40 crore people and (b) to provide nutritious and 
sufficient food for all. 

 
As 70 per cent of our population lives in villages and depend on agriculture and 

agro-based industries, agriculture sector alone can address this challenge. 
Beekeeping industry can play its own role in partially fulfilling both the above 
objectives. It can provide self - employment to a large segment of rural and forest 
based population in production and processing various bee products and it can help 
farmers and fruit growers to boost-up their crop yields through bee-pollination. This 
is possible through combined efforts of the experts from different concerned 
Departments. 
 
19. Concluding remarks: 

The enormous benefit the honeybees silently offer to agriculture, horticulture 
and forestry in increasing crop productivity and national income goes unnoticed. 
The beekeeping industry also, all these years, has rarely put-forth itself as a Key 
factor, the fifth eco-friendly input in agriculture. But the public and the planners are 
unaware of this cheap, but essential and eco-friendly input. Warnings have been 
coming from environmentalists and scientists from all over the world that excessive 
use of insecticides, monoculture, changes in cropping pattern and pollution, 
resulting into depletion of population of useful pollinating insects, is threatening to 
reduce our total supply of food by 1/3. This is a global problem. Apiculture industry 
has therefore to be developed at any cost. 

 
Beekeeping industry and agriculture / horticulture are interdependent and cannot 

develop in isolation. There has to integration of all these, for mutual benefits and 
quick development. KVIC and State Village Industries Board have been playing a 
leading role in the development of beekeeping industry. KVIC, Maharashtra State 
Village Industries Board, Beekeepers’ Cooperatives and Public Institute, State 
Departments of Forest, Agriculture, Horticulture, Agricultural Universities should 
work in close coordination for a common cause. We have seen Green Revolution. 
We have seen White Revolution. Let us now see Golden Revolution through 
Beekeeping Industry. 
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POLLINATION SUPPORT THROUGH BEE KEEPING 

UNDER NHM 
- Shri. Vijay Ghawate 

 
Subcomponents  
 
1. Distribution of Bee Colonies, hives & equipments –  
 a) Bee Colonies - 50% max. Rs. 350 per Colony 
 b) Bee Hives / Equipments - 50% max. Rs. 450 per set max. 20 Hives  
2. Development & multiplication of Nucleus Stock - Project based activity up to 

Rs. 3.00 lakh 
3. Assistance to Bee breeders for strengthening of infrastructure - 50% of project 

cost max. Rs. 2.5 lakh 
 
Status of Implementation of Honeybee Program under NHM 

Sr. 
No. Name of Project Sanctioned Amount 

(Rs. in Lakh) 

1 Establishment of bee nursery  
Cum demonstration at Rajgurunagar  1.45 

2 Demonstration on farmers field – Nashik, Pune, 
Amravati & Nagpur  6.68 

3 Technology Dissemination of pollination support 
through Bee Keeping  10.51 

 
Programme approved under NHM during 2009-10  

Sr. 
No. Name of activity Sanctioned Amount 

(Rs. in Lakh) 

1 Distribution of Bee colony with hives 8.76 

 
Issues for Consideration - 
 To identify state designated agency (SDA) 
 Identification institutes in public and corporate sector for Development & 

multiplication of Nucleus Stock  
 Identification of bee breeders from corporate / private sector 
 Identification of crop clusters, mapping, flowering season  
 Selection of bee keepers  
 Training of bee breeders, bee keepers 
 Selection of Bee species  
 Formation of groups for development of strategy & preparation of action plan 
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BEEKEEPING DEVELOPMENT – FIELD EXPERIENCE 
 

- Shri. M.N. Darade 
 

Shri. M.N. Darade, Development Officer, Maharashtra State Khadi and Village 
Industries Board, rated his experience in developing beekeeping centre at Latur. 
There are about 500 bee colonies in Latur District. With available flora, he said, it is 
possible to increase the colony number to about 10,000. To achieve this target, he 
said, administrative support, introduction of patterns of assistance, supply of 
beekeeping equipment is necessary. 
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Formation of Technical Groups 

 
Following four technical groups were formed to study the status and make 

recommendations; 
1) Extension:- 

a) Shri. M.N.Darade, Dev.Officer (MSKVIB) Latur 
b) Dist. Suptd. Agri. Opfficer, Raigad 
c) Shri. A.Y.Munj, Konkan Krishi Vidyapeth, Dapoli 
d) Shri. P.B. Bhalekar, Dept. of Social Forestry (M.S.) 
e) Shri. Milind Joshi, Sillod, Aurangabad 
f) Dr. R.P.Phadke, Ex-Director, Central Bee Research and Training Institute, 

Pune 411 016 
 
2) Research:- 

a) Shri. A.P. Mhase, Assistant Director, Social Forestry 
b) Dr. Gajannan Lande, PDKV, Akola 
c) Dr. M.C. Suryanarayana, Ex SSO, CBRTI, Pune 
d) Dr. R.P. Phadke, Ex Director, CBRTI, Pune 

 
3) Training:- 

a) Shri. D.R. Patil, Director, I/c. Beekeeping Centre Mahabaleshwar, MSKVI 
Board. 

b) Shri. M.Y. Mundhe, T.O. Jt. Dir. Agri. Kolhapur 
c) Shri. S.B.Sawant, Central Bee Res. & Trg. Inst. Pune 
d) Shri. P.S.Masurkar, Pragati Bahuuddyshiya Sanstha, Pulgao, Dist. Wardha 
e) Dr. Daisy Thomas, Asst. Director, Central Bee Research and Training 

Institute, KVIC, Pune 
f) Shri. S.K. Deshmukh, Proj. Coordinator, Krishi Vidyana Kendra, Washim 
g) Shri. Bharat Dawane, SMP (PP) KVK, Bhabaleshwar, Dist. Ahmednagar 
h) Dr. K.K.Kshirsagar, Ex-Sr. Sci. Officer, Cen. Bee Res. & Trg. Inst. Pune 
i) Dr. R.P.Phadke, Ex-Director, Central Bee Res. & Trg. Inst. KVIC, Pune 

 
4) Marketing:- 

a) Shri. S.L.Baviskar, DSAO, Nagpur 
b) Shri. S.R.Patil, DSAO, Thane 
c) Shri. Shevakari, T.O. Directorate of Horticulture, (M.S.)Pune 
d) Shri. S.R.Warale T.O. National Horticulture Mission, (MSH&MPB), Pune 
e) Shri. S.B.Sawant, Central Bee Res. & Trg, Inst. (KVIC) Pune 
f) Dr. R.P.Phadke, Ex-Director, Central Bee Research & Training Institute 

(KVIC), Pune 
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The Heads of the Technical Groups presented their recommendations in 
the Plenary Session as under 

 
 

Recommendations made by Group - 1 
 

Expansion of Beekeeping Industry 
 
 
Following were the Members of the Group-1; 
1) Shri. M.N.Darade, Dev.Officer (MSKVIB) Latur 
2) Dist. Suptd. Agri. Opfficer, Raigad 
3) Shri. A.Y.Munj, Konkan Krishi Vidyapeth, Dapoli 
4) Shri. P.B. Bhalekar, Dept. of Social Forestry (M.S.) 
5) Shri. Milind Joshi, Sillod, Aurangabad 
6) Dr. R.P.Phadke, Ex-Dir., Central Bee Research and Training Institute, Pune 16 
 

For our discussions and recommendations, a Note on “Beekeeping Extension 
Prograsmme” written by Dr. R.P.Phadke, which was circulated to all participants, 
was taken as a base. 
 

It is estimated that bee-flora available in forests and on agricultural belts can 
support more than 12 lakh bee colonies. However, considering the fact that there are 
only 2300 beekeepers and 8000 bee colonies in Maharashtra, the District-wise 
targets recommended by Maharashtra State Horticulture and Medicinal Plants Board 
was found reasonable. Thus we have a target to establish 80,000 bee colonies during 
XI Five Year Plan and another 1.2 lakh bee colonies by the end of XIIth F.Y.P. in 
Maharashtra. In our discussions and recommendations we have tried to identify 
priorities and ways and means to achieve the above targets. Following are few 
important areas where extension work has to be taken on priority basis: 
 
1) Manufacturing, Stocking and Supply of Bee Hives and other beekeeping 

equipment: 
Basic need of beekeeping industry is bee hives and nucleus boxes for hiving 

the bee colonies and honey and wax extractors. (a) At present Bee hives are 
being manufactured at MSKVIB’s workshop at Gokul Shirgaon (Dist. 
Kolhapur) and KVIC’s workshop at Dahanu (Dist. Thane). In addition to these 
there are a few small individuals at Kolhapur, Puner and Bordi (Thane), 
manufacturing bee hives. (b) Some of the Bee hive parts, such as, brood and 
super frames, queen cages, entrance gates etc. cab be manufactured out of waste 
timber from Saw Mills/ Jooinery Mills of Forest Department located in different 
zones of Maharashtra. Four cnetres in four zones of Maharashtra, viz. Kokan 
(Thane), Western Maharashtra, (Kolhapur) Marathwada, (Nanded) and 
Vidarbbha (Chandrapur-Gadchiroli) may be established in collaboration with 
the Department of Forest. 
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2) Qualitative Improvement in Worked out Areas: 
Existing beekeepers and bee colonies are the assets of the beekeeping 

industry. The average holding of a beekeeper is just 4 bee colonies. The existing 
beekeeper may be encouraged to increase their holding to 8-10 bee colonies. 
This will double the number of bee colonies in a year or two. For this, providing 
bee hives on subsidized rates and encouraging them to migrate bee colonies for 
survival / honey production /colony multiplication / bee-pollination is essential. 
Some pattern of assistance may be evolved for this. 

 
3) Census of Beekeepers, bee colonies etc: 

The beekeepers should be considered as target persons for the development 
of the industry. A data-base of beekeepers, their holdings, honey and wax 
production, Beekeepers’ cooperatives, their members etc. should be created so 
as to enable the planners to get feed-back and serve the beekeepers to develop 
the industry. 

 
4) Improving Technical Competence of Existing Beekeepers: 

Management of bee colonies round the year is the most important aspect of 
beekeeping for conservation of existing bee colonies, their rapid multiplication, 
increasing their productive efficiency etc. In addition to production of honey, 
production of beeswax, bee collected pollen, propolis and royal jelly should also 
be considered to make the beekeeping sustainable, viable and self-reliant 
industry. This will attract large number of farmers to become beekeepers. The 
latest technologies developed at the Central Bee Research and Training Institute 
(KVIC) Pune and Beekeeping Centre (MSKVIB) Mahabaleshwar may be 
passed on to beekeepers. 

 
5) Crash Programme in four districts of four zones of Maharashtra: 

Four District in four Zones of Maharashtra Viz. Thane (Konkan), Pune 
(Western Maharashtra), Latur (Marathwada) and Chandrapur or Yavatmal 
(Vidharbha) may be selected for Crash Programme. Concentrated efforts may 
be made in these Districts for the development of beekeeping industry. The 
success story will then automatically spread in adjacent Districts. 

 
6) Strengthening Beekeepers’ Cooperative Societies and NGOs: 

There are six Beekeepers’ Cooperatives in Maharashtra. Similarly there are 
many NGOs doing good work in rural and tribal areas. The Beekeepers 
Societies should be strengthened and NGOs should be identified and involved in 
Beekeeping Developmental Programme. 

 
7) Financial Aspect: 

The main items of expenditure in beekeeping industry are Bee hives, 
nucleus boxes and honey extractors. 
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For establishing 1 lakh bee colonies of Apis cerana and 1 lakh Bee colonies 
of Apis mellifera, following will be financial requirement; 
 
A.cerana A.mellifera 
Non-recurring: 
5 Bee hives 7500=00 5000=00   
3 Nuclei 2000=00 2500=00 
5 Stands 1000=00 1500=00 
1 Honey extractor 1000=00 2000=00  
Misc. equipments 1000=00 1500=00 
 -------------- ------------- 
 Total N.R.    10,000=00 15,000=00 
 
 
Recurring: 
5 Bee colonies 1500=00 7000=00 
Foundation Sheets 200=00 1000=00 
Sugar feeding 350=00 1000=00 
Medicines 250=00 500=00 
Transport 200=00 500=00 
 ------------ -------------- 
 Total Recurring    2500=00 10,000=00 
 
 
Grant Total Non-recurring + Recurring  Rs 12,500=00 Rs.25,000=00 (For a Unit of 
5 Bee colonies)  
 
Summary of Estimated Financial Requirement (Rs. in crore) 
 A.cerana A.mellifera Total 
Non Recurring 20=00 30=00 50=00* 
Recurring 5=00 20=00 25=00* 
Over Heads 1=00 1=00 2=00 
(Coordinating cell) ----------- ----------- ----------- 
 26=00 51=00 77=00 
 
 
 (* Out of this 40.00 crores as subsidy and 35.00 as Capital & working Loan) 
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Recommendations made by Group - 2 

 
Identification of Research Areas in Honey bee rearing and allied activities 
 
Following were the members of the Group - 2; 
1. Shri. A.P. Mhase, Assistant Director, Social Forestry 
2. Dr. Gajannan Lande, PDKV, Akola 
3. Dr. M.C. Suryanarayana, Ex SSO, CBRTI, Pune 
4. Dr. R.P. Phadke, Ex. Director, CBRTI, Pune 
 

In our discussion we took as the basis, the various points detailed in the note 
‘Bee Research Programme’ prepared by Dr. R.P. Phadke, Ex Director, CBRTI, 
Pune, and circulated to all the participants of the Workshop. 

 
At the outset it was pointed out that Maharashtra has been fortunate to have a 

basic resource of bee research information, particularly on the indigenous honey 
bee, Apis cerana. The Apiculture Laboratory, Maharashtra KVI Board, 
Mahabaleshwar and the Central Bee Research and Training Institute, KVIC, Pune 
did pioneering work on various aspects of bee research and technology. This 
valuable resource at the research centres can be utilized initially in implementing the 
beekeeping development programme. 

 
Under the changing conditions of agriculture, floral and faunal resources, 

however, investigations are necessary in the management of the existing floral and 
faunal resources and formulate technologies both in the rearing and management of 
honey bees and in the post harvest treatment of bee products. This will help in the 
implementation of the beekeeping development program now being envisaged under 
the National Horticulture Mission in Maharashtra. 

 
In our discussions and formulation of recommendations, we tried to identify 

priority areas where immediate research inputs are necessary. Following are the few 
areas where we felt research and development work has to be taken up on a priority 
basis. 
 
1. Assessment of bee forage availability and vegetation mapping: Considering the 

various aspects that affected the natural and cultivated vegetation in the State, a 
detailed district-wise assessment of bee forage availability has to be undertaken. 
This should include species-wise enumeration of the floral resources, their 
approximate numbers, season of forage availability and utility for Apis cerana 
and/or Apis mellifera. This is necessary in view of the fact that the two bee 
species differ in their floral preferences and foraging behaviour. 

Vegetation maps have to be prepared depicting the density and distribution 
of major forage sources. 
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We suggest that the four State Agricultural Universities may take up this 
work. Survey teams may consist of persons with botany, entomology and 
forestry background. CBRTI may provide technical assistance. 

2. The next task in the assessment of bee forage potential in each of the (a) forest 
areas and (b) cultivated areas. Each area or zone in the State may be classified 
as A, B, C or D area depending upon the estimated bee forage potential - ‘A’ 
being the best and ‘D’ the least useful. This will help in estimating the number 
of bee colonies that can be profitably kept in the area and in formulating further 
development plans in the area. 

 
3. Optimal utilization and management of the available floral resources involves 

formulation of floral calendars for each zone giving the flowering period and 
forage availability. This will help in formulating migration schedules, bee 
colony multiplication and other seasonal operations of bee colonies. 

 
4. A long-term strategy to improve bee forage is to include sources of bee forage 

in various plant propagation programs like agricultural forestry, social forestry 
and afforestation. Among the plant species recommended for this purpose are: 
bor (Ziziphus mauritiana), shevga (Moringa oleifera), hadga (Sesbania 
grandiflora), kavath (Feronia elephantum), jambhul (Syzygium cumini), ain 
(Terminalia elliptica), jangli badam (Terminalia catappa), hirda (Terminalia 
chebula), chinch (Tamarindus indica), shami (Prosopis cineraria), kadunimb 
(Azadirachta indica), gulmohr (Delonix regia), copperpod tree (Peltophorum 
pterocarpum), etc. Candidate species suitable for each zone may be identified 
and included in the afforestation programs. 

Another equally important strategy for agricultural areas is to introduce new 
crops and attempt crop rotation method to include bee forage during periods of 
its scarcity. Crops like coriander (Coriandrum sativum), maize (Zea mays), 
niger (Guizotia abyssinica), Lucerne (Medicago sativa), berseem (Trifolium 
alexandrinum), sunflower (Helianthus annuus), safflower (Carthamus 
tinctorius), sesame (Sesamum orientalis), and different vegetables if included in 
the crop rotation will assist in improving the bee forage potential in the area. 
Crop species suitable to each agro-climatic zone of the State have to be 
identified for this purpose. 

 
5. Optimal utilization of bee faunal resources: The State has a wealth of bee 

species. Besides the hive bee species, Apis cerana, A. mellifera, there are the 
rockbees, A. dorsata, the dwarf or little bee, A. florea and the stingless bees 
belonging to Trigona. A major share of commercial honey in State is provided 
by the rockbees. CBRTI has evolved sustainable and eco-friendly methods of 
harvesting of honey and beeswax from this species. Several tribal groups in the 
State were trained in the scientific harvesting of honey. Similarly there are good 
populations of the little bees and the stingless bees. Honeys from the little bees 
and stingless bees are considered to be medicinal. We recommend a detailed 
survey of the distribution and taxonomy of these wild bee species, as well as 
investigations on their biology and utilization for production of honey and other 
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valuable products. Their contribution of pollination of crops is also known to be 
valuable. Evaluation of the utility of individual species to different crops has to 
be undertaken. 

6. Zonation of the State for beekeeping: Field level experiments have to be 
undertaken to assess the bee species and variety suitable for each agro-climatic 
zone. It is generally believed that A. cerana is suitable for rearing in the forest 
regions. However, the ideal strain or variety of this species for each forest or 
vegetation type needs to be identified and the beekeepers advised accordingly. 

A. mellifera is considered the best in irrigated agricultural areas. While the 
indigenous bees do not prefer to forage on tur (Cajanus cajan) and sunflower, 
the European bees do and produce significant quantities of honey. The trials 
during the last about 20 years by the Apiculture Laboratory, MSKVI Board at 
Latur and adjacent areas showed that this species is ideal for honey production 
in the area. It is suggested that while importing colonies of this species from 
outside the State, consideration should be given to the strain of the bees kept in 
a State like Punjab with agro-climatic conditions similar to Maharashtra. 

We feel that A. cerana beekeeping as of now has to remain as a subsidiary 
occupation. A bee farmer may be able to keep an apiary of about 25 bee 
colonies. A. mellifera on the other hand will be profitably adopted as a 
commercial, full-time, occupation. Under this venture each beekeeper has to 
maintain a minimum of 50 bee colonies. 

We suggest that about a third of bee colonies proposed to be established in 
the State (about 30,000 in the first 5 years and about 40,000 in the next five 
years) may be of A. cerana and the remaining may be of A. mellifera. 

 
7. Rapid multiplication of bee colonies: Both CBRTI and the Apiculture 

Laboratory, Mahabaleshwar have the technologies for rapid multiplication of 
bee colonies. These can be adapted to the different agro-climatic regions of the 
State. It is suggested that for A. mellifera production of mated queen bees in 
addition to bee colonies may be taken up. The former (queen bees) are required 
for requeening of bee colonies once in every two years and the bee farmer can 
improve colony productivity by adopting this management method. 

In view of the large number of colonies proposed to be established, it is 
considered necessary to identify experienced beekeepers and train them in the 
queen rearing and colony multiplication technologies. Such trained beekeepers 
may be encouraged to take up colony multiplication, queen bee production and 
supply. 

The State Agricultural Universities (SAUs) may establish one bee breeding 
centre. This centre will produce stocks of colonies from selected breed of bees. 
These selected colonies are given to bee colony multipliers for further increase 
in colonies. Each SAU will identify at least 50 beekeepers for colony 
multiplication. Each of the trained beekeepers will produce and supply at least 
100 bee colonies each year. 

 
8. Standardization of seasonal management of bee colonies: Investigations have to 

be undertaken to prepare standard bee management schedules for each agro-
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climatic zone of the State for optimal utilization of available resources. This 
information should be passed on to beekeepers. They also need to be regularly 
advised on the new technologies developed. 

It is suggested that an experimental apiary of about 25 bee colonies of A. 
cerana and/or 50 colonies of A. mellifera be established at each SAU. 

 
9. Control of bee diseases and pests: A. cerana bee colonies in the State have one 

serious problem in the form of sacbrood disease. Being a viral disease there are 
no chemical control methods. The only course of action is to breed resistant 
strains of bees. Fortunately, during the past few years a large proportion of 
natural bee colonies found in the State is disease-tolerant. Such disease-tolerant 
bee colonies have to identified and kept in the experimental apiary. After careful 
observation and ensuring their disease-resistant nature, the colonies may be 
multiplied and supplied to trained beekeepers for further multiplication and 
distribution in the field. CBRTI and Apiculture Laboratory, Mahabaleshwar 
have developed technologies to prevent and control pests and diseases of A. 
cerana. These have to be passed on to beekeepers during their initial training. 

A. mellifera has two major problems – Varroa mite infestation and Nosema, 
a protozoan parasite causing debilitating disease in adult bees. Though the latter 
is not yet reported from India, there is a potential threat of infection in the 
Indian A. mellifera colonies. There are two species of Nosema – N. apis and N. 
ceranae. The former is found in A. mellifera, but N. ceranae commonly found 
in A. cerana, is recently found to infect A. mellifera in several South Asian 
countries. 

Both the diseases are at present controlled by chemicals. The chemical 
treatment is costly and the chemicals are not available in the Indian market. It is 
therefore advisable to develop alternative methods of control including hygienic 
management of bee colonies. 

A. mellifera colonies are also affected by the green bee eaters, found in 
large numbers in several parts of the State during the bee colony growth season 
starting in October. Methods have to be evolved to prevent scare the birds away 
from the apiary locations. One of the methods can be use of ultra-sound that is 
harmless to humans and bees. 

 
10. In the proposed plan to develop beekeeping for improving horticulture crops, 

about 80,000 colonies are suggested to be established in the first 5-year plan and 
another 120,000 in the next 5-year plan. This naturally involves provision of a 
similar number of bee boxes, as well as a proportionate number of beekeeping 
implements. Supply of Bureau of Indian Standards (BIS) ‘A’ type bee boxes for 
A. cerana is at present made by the carpentry workshops of the MSKVI Board, 
at Dahanu and Kolhapur. These sources may prove inadequate. For A. mellifera 
bee colonies Langstroth boxes are necessary. At present these are imported from 
northern States entailing high costs. Considering the large demand for these bee 
boxes it may be economical to manufacture them at facilities within the State. 
We propose that at least five carpentry workshops be established at suitable 
locations where bee boxes for both species of bees can be manufactured. 
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We further suggest taking up steps to develop of bee boxes using cheaper 
timber available within the State, to evaluate other material like cement – for 
stationary type of beekeeping with A. cerana, bamboo strips or reeds woven into 
mats and plastered with clay and dung. Expertise already exists with the 
MSKVI Board centre at Latur. 

Trials may also be undertaken on use of Top bar hives (TBH), which can 
reduce the cost of the bee box substantially. TBHs are successfully used in the 
Nilgiri and Palni hill areas. Novice beekeepers may like to use these cheaper 
types of hives initially and switch over to the standard boxes after they get 
sufficient experience in handling bees and are confident of taking up profitable 
beekeeping. 

 
11. Common Facility Centres for Post-Harvest Activities and Production and 

Supply of Bee boxes and related Equipment: We suggest establishment of 
Common Facility Centres (CFCs) in different agro-climatic zones to be 
entrusted to cooperatives, self-help groups and other development agencies. The 
CFCs will establish facilities for processing, storage, packing and marketing of 
honey and other bee products. They can also take up manufacture of bee boxes, 
comb foundation sheets and other equipment and supply these to beekeepers. 
Honey and beeswax from wild bee colonies can be procured by the CFCs and 
after processing, etc. can be marketed. They can also function as service centres 
for beekeepers. 

The CFCs may take up production and supply of bee feeding materials like 
pollen supplements, simple chemicals for control of bee diseases and pests, and 
value-added products from honey, beeswax, etc. 

Government of India has launched in 2005-2006 the Scheme of Fund for 
Regeneration of Traditional Industries (SFURTI) for development of ‘clusters’ 
for village industries sector as well as for Khadi and Coir sectors. It is learnt that 
the Pragati Bahu-Uddeshiya Sanstha, Wardha has recently been entrusted with 
one ‘Cluster’ – Amaravati Beekeeping Cluster – for development of beekeeping 
and rockbee honey in the Melghat region of the State. Proposals for cluster 
development can include establishment of CFCs and can be forwarded by the 
State Government to any Nodal Agency under the SFURTI. 

Production and post-harvest technologies already exist within the State for 
honey and beeswax. For the development of Pollen and Royal Jelly, obtained 
mainly from A. mellifera colonies, however, experienced beekeepers from 
potential areas need to be given training in the production techniques. Post-
harvest handling and treatment of the two products is highly technical and needs 
to be undertaken by a well-equipped centre. CFCs may be upgraded to take up 
these tasks in addition to the above noted activities. 

 
12. Bee Pollination: There are several agricultural and horticultural crops in the 

State which are known to be benefited by bee pollination. Experiences of 
private and public institutions expressed in the Workshop indicate that 
sunflower, melon and onion seed crop are benefited by honey bees kept near 
these crops. CBRTI had earlier undertaken experiments on several crops in 
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Maharashtra and demonstrated the use of honey bees in increasing both the crop 
yields and quality. It is however important to note that the utility of the bees to 
different crops depends upon the variety of the crop, agro-climatic conditions 
and the foraging behavior of the bees. Experiments will have to be undertaken, 
firstly, to assess the need for bee pollination to the specific variety of the crop, 
secondly, to identify the bee species which can be most efficient in this task and 
thirdly, to formulate specific management practices for pollination including 
prevention of damage to pests and agro-chemicals. 

In this context we would also like to point out that world-wide there is an 
increased perception of threat to pollinator populations, of which honey bees are 
the main. In the U.S.A. and in the countries of Europe honey bee populations 
are diminishing at alarming rates, which can adversely affect not only honey 
production, but more importantly pollination of almonds, fruits, vegetables, 
oilseeds and other major food crops. This can result in severe shortage of world 
food production. Considering the severity of the loss of pollinator populations, 
the Global Environment Facility (GEF) launched in August 2008, a 5-year 
project on ‘Conservation and Management of Pollinators for Sustainable 
Agriculture through an Ecosystem Approach” to ensure food security through 
protection of key pollinator species. The United National Environment 
Programme (UNEP) is implementing the project through partnerships with the 
Governments of Brazil, Ghana, India, Kenya, Nepal, Pakistan and South Africa 
in collaboration with stakeholders from different environment and agricultural 
communities at national and international level. It is suggested that suitable 
projects may be formulated under this program on conservation and 
management of the honey bee species available in Maharashtra. 

 
13. Bee Research through Fellowships: In addition to the efforts by established bee 

research centres in the State, different bee research problems can be taken up for 
study by research fellows who can use the results of their research for M.Sc. or 
Ph.D. degrees. Candidates taken up for these Fellowships should be B.Sc. or 
B.Sc. (Agri.) with basic forestry, horticulture and Apiculture as elective 
subjects. They may also be given 6-month Apiculture Diploma Course training 
imparted by the CBRTI, Pune. The aptitude and performance of the Fellows 
may be periodically reviewed and evaluated. Successful Fellows can be taken 
up to lead or execute bee research projects in the Department of Entomology, 
Forestry, Agriculture or Horticulture. 

It is suggested that each State Agriculture University may award 2 
Fellowships to undertake bee research leading to the M.Sc. degree and 1 
Fellowship for Ph.D. degree. 

 
14. We made tentative financial requirements for the above research and 

development program. This is purely of indicative value. According to these 
tentative estimates about Rs. 18 crores will be required for the two plan periods, 
as shown in the attached Statement. 
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Recommendations made by Group - 3 
 

“Training Needs in Beekeeping Industry” 
 
Following were the Members of the Group - 3; 
1) Shri. D.R. Patil, Director, I/c. Beekeeping Centre Mahabaleshwar, MSKVI 

Board. 
2) Shri. M.Y. Mundhe, T.O. Jt. Dir. Agri. Kolhapur 
3) Shri. S.B.Sawant, Central Bee Res. & Trg. Inst. Pune 
4) Shri. P.S.Masurkar, Pragati Bahuuddyshiya Sanstha, Pulgao, Dist. Wardha 
5) Dr. Daisy Thomas, Asst. Director, Central Bee Res. & Trg. Inst. KVIC, Pune 
6) Shri. S.K.Deshmukh, Proj. Coordinator, Krishi Vidyana Kendra, Wasdhim 
7) Shri. Bharat Dawane, SMP (PP) KVK, Bhabaleshwar, Dist. Ahmednagar 
8) Dr. K.K.Kshirsagar, Ex-Sr. Sci. Officer, Cen. Bee Res. & Trg. Inst. Pune 
9) Dr. R.P.Phadke, Ex-Director, Central Bee Res. & Trg. Inst. KVIC, Pune 
 

There are 2300 Beekeepers and 8000 bee colonies in Maharashtra. It is 
proposed to add 80,000 bee colonies during XI th Five Year Plan and another 1.2 
lakh Bee colonies by the end of XII th F.Y.Plan. As beekeeping is a non-traditional 
industry, a new class of beekeepers i.e. Farmer-beekeepers will have to be create in 
each District of Maharashtra to achieve the targets, fixed for each District. 

 
A short-term and long-term measures will have to be taken for (1) Upgrading 

technical skills of the existing beekeepers, (2) rapid multiplication of bee colonies, 
(3) increasing productivity of bee colonies, (4)creating large number of new 
beekeepers, (5) increasing the number of bee colonies per beekeeper and (6) creating 
scientists, research workers, teachers, technicians, extension experts etc. to achieve 
the target and shoulder the future responsibility of establishing 5 lakh bee colonies 
during XIIIth and XIVth F.Y.P. To achieve these targets, the existing training 
facilities available with Khadi and V.I. Commission, State Khadi Board, 
Agricultural Universities, Agricultural Colleges, Agricultural Schools, Forest 
Guards and Rangers Training Centres and KVK should be utilized. Following are 
the recommendations 
 
a) Existing Beekeepers: Technical skills of the existing beekeepers should be 

upgraded to bring about qualitative and quantitative improvement in the 
industry. Summer Camps may be organized for existing beekeepers for transfer 
of technology. Various technologies like rapid multiplication of bee colonies, 
queen rearing, local and distant migration, disease control, health and hygiene, 
diversification of bee products etc. have been developed at the Central Bee 
Research and Training Institute, (KVIC) Pune and Bee Keeping Centre, 
Mahabaleshwar (State Khadi Board). Summer Camps, through Beekeepers’ 
Cooperatives may be organized. A set of literature on these important topics 
should be prepared and distributed to beekeepers. 
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b) Creating New Beekeepers: To establish 2 Lakh bee colonies by the end of XIIth 
F.Y.P. and 5 Lakh bee colonies by the end of XIV th F.Y.P. about 40,000 new 
beekeepers will have to be created. This can be done by utilizing existing 
facilities available with Agricultural Schools and KVKs in Maharashtra. Two 
teachers from each of the Agri. School and KVK should be trained in 
Beekeeping at Central Bee Research and Training Institute, Pune (CBRTI). This 
can be two week’s Teachers Training Programme. Special syllabus should be 
prepared for this training programme. This programme can be completed in one 
year in 5-6 Batches. Details will have to be worked out in consultation with 
CBRTI. 

 
c) Revision of Syllabi: Revision of syllabi of Agri. Colleges, Agri. Schools, Horti. 

Colleges etc. giving emphasis on bee-biology, bee-behaviour and honeybees as 
an essential input in pollinating cross-fertile crops. 

 
d) Demonstration-cum-Training-cum Nursery Units in State Agricultural 

Universities: Each Agricultural University should have on their Campus a 
Demonstration Unit-cum-Training-cum Nursery Unit for both, Apis cerana and 
Apis mellifera bee colonies. Thousands of progressive farmers visit Universities 
every year. This will help bring awareness among farmers importance of 
honeybees in increasing criop productivity and encourage them to become 
beekeepers. 

 
e) Apiculture as a subject for M.Sc. M.Phill, Ph.D. : B.Sc.(Agri.) students may be 

encouraged to opt for Apiculture as a subject for Post-Graduate studied. Bee-
biology, Bee-behaviour, Bee-botany, Mellissopalunology, Bee-genetics, Bee-
breeding, Bee-pathology, Bee-pollination etc. can be the subjects of M.Sc.( 
Partly by papers and partly by thesis), M.Phill or Ph.D. degrees. This will fulfill 
the requirement of scientists, research workers, extension officers etc. in coming 
decades. 

 
In view of above following are the recommendations; 
a) A half-day Workshop on “Honeybees as an Input in Agriculture” may be 

organized for the District level Agricultural, Horticultural and Forest Officers. 
This can be arranged at the Central Bee Research and Training Institute, (Khadi 
and V.I.Commission) Pune 411 016. 

 
b) One week training in beekeeping for Taluka and Circle level staff of the Dept. 

of Agriculture and for staff of the Nurseries of the Horticulture Dept. may be 
organized. This can be arranged at the Beekeeping Centre, Maharashtra State 
Khadi and V.I.Board, Govt. Bungalow No. 5, Mahabaleshwar (Dist. Satara) 

 
c) Two weeks training in beekeeping for Teachers of Agricultural Colleges, 

Agricultural Schools, Forest Guard’s and Ranger’s Schools and In-charges of 
Krishi Vidyan Kendras. This can be arranged at Central Bee Research and 
Training Institute, Pune 411 016. 
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d) Some NGOs with good track record and from the areas suitable for introducing 
beekeeping, may be selected and candidates selected by these NGOs may 
undergo one months training in beekeeping. This can be arranged at Beekeeping 
Centre, Govt. Bungalow No. 5, Mahabaleshwar. 

 
e) Technical skills of existing beekeepers should be constantly upgraded by 

conducting ‘Summer Courses” for them and by transferring technologies 
developed to the beekeepers. 

 
f) Syllabi of Agricultural Colleges and Agricultural Schools should be suitably 

revised including important topics on bees and beekeeping. CBRTI, Pune can 
help in preparing the syllabi. 

 
g) All State Agricultural Universities should have on their Campus “Beekeeping 

Demonstration-cum-Training-cum-Nursery Unit functioning under Entomology 
Department. 

 
h) B.Sc.(Agri.) students may be encouraged to opt for Apiculture as subject for 

Post-graduate studies. Bee biology, Bee behaviour, bee-botany, 
mellissopalynology, bee-genetics, bee-pathology, bee-pollination etc. can be the 
subjects for M.Sc. (partly by papers and partly by thesis), M.Phill and Ph.D. 
degrees. This will fulfill the requirements of scientists, research workers, 
extension officers etc. during coming decades. 
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Estimated Financial Requirements for the suggestions of the Training Group 
  

(In Rs. Lakh) 
 

Sr. 
No. 

Type of 
Training 2009-10 2010-11 2011-12 2012-13 2013-14 Total Who will 

conduct 

1 

Dist. level 
officers’ 
orientatio
n 

0.5 0.5 - - - 1.0 CBRTI, 
Pune 

2 

Two 
weeks 
teachers 
training 
Agril. 
College, 
School 
etc. 

4.5 4.5 - - - 9.0 CBRTI, Pune 

3 

One week 
training 
Dist., 
Tahsil, 
Circle 
level Agri. 
and other 
staff 

9.0 9.0 9.0 9.0 9.0 45.0 

Beekeeping 
Centre, 
Mahabaleshwar, 
(Dist. Satara) 

4 

Agri. 
Univ. 
Demo 
Training 
Nursery 

8.0 6.0 4.0 2.0 - 20.0 4 Agriculture 
Universities 

5 

Fellowshi
ps 
4 Univ. 
M.Sc. & 
Ph.D. 

5.0 5.0 5.0 5.0 5.0 25.0 4 Agriculture 
Universities 

Total 27.00 25.00 18.00 16.00 14.00 100.00  
 
 
Note: 
1. Dist.Level Officers 100 Nos. (2 Batches of 25 each in one year) Fees + TA.DA 

Rs. 3000=00 each. 
2. Teachers Training 300 Nos. (Six Batches of 25 each per year) - DO 
3. Dist.-Taluk-Circle 1500 Nos. (Six Batches of 50 each per year) - 
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Recommendations made by Group - 4 
 

“Marketing of Honeybee Products” 
 
Following were the Members of Group - 4; 
 
1. Shri. S.L.Baviskar, DSAO, Nagpur 
2. Shri. S.R.Patil, DSAO, Thane 
3. Shri. Shevakari, T.O. Directorate of Horticulture, (M.S.)Pune 
4. Shri. S.R.Warale T.O. National Horticulture Mission,(MSH&MPB), Pune 
5. Shri. S.B.Sawant, Central Bee Res. & Trg, Inst.(KVIC) Pune 
6. Dr. R.P. Phadke, Ex-Director, Central Bee Research & Training Institute 

(KVIC), Pune 
 

Though honeybees are best known for the honey they produce, other important 
bee-products are 1) Wax, 2) Bee-collected pollen, 3) Bee-collected Propolis, 4) Bee 
venom and 5) Royal jelly. All the products have applications in Pharmaceutical and 
cosmetics industry. Thus methods of hygienic collection, processing and 
maintaining purity standards, both Indian and FAO standards is very essential. 

 
At present honey production in Maharshtra is about 50,000 Kg. per year and 

there is problem of marketing honey. But the production of honey and other bee-
products is expected to increase year by year and it is necessary to take 
precautionary measures right from beekeepers level to processing, packing and 
marketing level. This is in the interest of all, the producer, the packer and the 
consumer. Following are the recommendations of the Group- 4 on marketing of bee 
products 
 
1. Beekeepers should be well informed about hygienic collection of all be 

products. 
2. Diversification of bee-products and developing value added products may be 

considered 
3. Quality and type of containers for collection and storage should be standardized. 
4. Spraying schedule on crops should be so arranged that not only honeybees but 

the nectar and pollen of the flowers are not contaminated with insecticides. 
5. Folders and Technical Bulletins on all bee-products should be prepared for the 

benefit of producer, packer, seller and buyer. 
6. Development of Testing Laboratory for maintaining quality of bee products as 

per National and International standards 
  
 
Financial Requirements for publishing literature, publicity and propaganda 
and testing facilities: 
Rs. 2.00 Crores for 10 years 
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Summary of Total Financial Requirements for Beekeeping Industry for 10 
years 

For Extension, Research, Training and Marketing 
 
 (Rs. in Crore) 
Total  
1) Extension Programme 35=00 + 40=00 as subsidy 75=00 
2) Research Programme 18=00 18=00 
3) Training Programme 10=00 10=00 
4) Marketing Programme 2=00 2=00 
 ------------- ----------- 
Total 65=00 + 40=00 (Subsidy) 105=00 
  ----------- 
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PART - III 
 

PLENARY SESSION 
 
 
 

1. Observation by Chairman  
 

2. Vote of Thanks by Project Coordinator 
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OBSERVATIONS 
Dr. P.V. Phirke, 
Director, 
Horticulture (M.S.) 
 

Dr. P.V. Phirke, kindly made it convenient to attend the Workshop throughout 
the day. After going through the presentations by the Heads of the Technical 
Committees, he made valuable suggestions and suggested that Proceeding of the 
Workshop may be prepared as early as possible. He observed that based on the 
recommendations of the Technical Committees, a “Core Committee” may be formed 
to implement the recommendations of the Technical Committees and for the 
development of this important agro-based industry to boost up crop productivity. 
 

VOTE OF THANKS 
Project Coordinator, 
MSH & MPB 
 

Shri. A.K. Haral, proposed vote of thanks to Dr. P.V. Phirke for making it 
convenient to attend the Workshop for the whole day and making valuable 
suggestions. Shri. Haral thanked Dr. Phadke for his valuable guidance and 
participation in deliberations of all Technical Committees. Shri. Haral thanked all 
Participants for their active participation in the workshop and the staff of the MSH 
& MPB for making the workshop a grand success. Shri. Haral thanked Sakhar 
Sankul for making available Hall and other facilities for the workshop. 
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ACTION PLAN 
 

Based on the recommendations of the Technical Groups and as suggested by 
Director, Horticulture (M.S.) following tentative Action Plan is prepared and 
formation of Committees is recommended.  
  
Introduction: 

In Maharashtra there are about 10,000 bee colonies, mostly located in Western 
Ghats i.e. in the Districts of Kolhapur, Sangli, Satara, Pune, Ahmednagar, and 
Nashik. There are some colonies in the Districts of Thane, Amaravati, Chandrapur, 
Gadchiroli and Bhandara. 

 
In Maharashtra, 35 lakh hectares of land is under cultivation of crops which are 

entomophilous and hence depend on insects like honeybees for pollination. 
Minimum of 5 to 7 lakh bee colonies is a bare need for pollination of all these crops. 
The forests of Maharashtra also have the potential to support minimum 5 lakh bee 
colonies. With our existing basic stock of 10,000 bee cololonies, addition of another 
80,000 bee colonies during 11th Five Year Plan and 1.2 lakh bee colonies by the end 
of 12th Five Year Plan can be a reasonable target. Out of these, 1.0 lakh Indian 
honeybee colonies should be established in forests and adjacent mixed vegetation, 
i.e mix of .forest and agricultural crops and 1.0 lakh bee colonies mostly European 
honeybees, in agricultural belts. To achieve this target about 40,000 new beekeepers, 
farmer-beekeepers will have to created. 

 
Extension, Research, Training and Diversification of bee-products, their quality 

control, processing etc. should be simultaneously attended. Beekeeping is a newly 
introduced, non-traditional industry and trained artisans are not available in this 
industry. Therefore, special emphasis on training programme will have to be given. 
Action Plan for training, extension, research may be on following lines as per the 
recommendations of the Technical Groups formed during the Workshop. 
 
A) Training:  

1. A half-a-day workshop on “Honeybees as an Input in Agriculture and 
Protection of honeybees from pesticides” may be organized for District-
level Agricultural and Horticultural Officers. This can be arranged at the 
Central Bee Research and Training Institute, (CBRTI) Pune. 

2. A Five Day training programme for Taluka and Circle level staff of the 
depts. of Agriculture and Horticulture may be organized. This can be 
arranged at CBRTI, Pune and Beekeeping Centre, Mahabaleshwar, Dist. 
Satara (M.S.) 

3. Teachers’ Training: Teachers of Agricultural Colleges, Schools, Forest 
Guards and Rangers’ Schools, In-charges of Krishi Vigyan Kendras should 
undergo Two Week’s short training course in Beekeeping. 

4. Syllabi of Agricultural Colleges and Schools should be suitably revised to 
include ‘Honeybees and Beekeeping”. CBRTI can help in preparing the 
syllabi. 
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5. Some NGOs with good track record and from areas suitable for introducing 

beekeeping, may be selected and candidates selected by these NGOs may 
be given one month’s training in beekeeping. 

6. Technical skills of the beekeepers should be constantly upgraded by 
conducting “Summer Camps” 

7. All Agricultural Universities should have on their campus a “Beekeeping 
Demonstration-cum-Training-Cum-Nursery Unit” functioning under Dept. 
of Entomology. 

 
B) Extension: 

1. Census of Beekeepers and creating data-base 
2. Manufacturing and stocking of beekeeping equipment 
3. Formulation of new Patterns of assistance 
4. Strengthening of existing Beekeepers’ Cooperatives 
5. Promoting new Beekeepers’ Cooperatives 
6. Conservation of existing bee colonies and their rapid multiplication 
7. Survey of new potential areas 
8. Participation of NGOs 
9. Promoting migratory beekeeping 
10. Establishing Bee Nursery Units 
11. Coordination between Beekeepers and Farmers 
12. Organising summer camps, Seminars etc. 

 
C) Research: 

1. Standardisation and designing of beekeeping equipment 
2. Standardisation of Bee-management methods for different regions 
3. Standardisation of methods for protection of bee colonies from pesticides 
4. Bee genetics and Bee breeding – Improving strains of honeybees 
5. Studies on Bee-flora, degree of utility of crops to honeybees and vice-a-

versa 
6. Introduction of Multipurpose bee-plants in afforestation, social forestry, 

road-side forestry, agro-forestry etc.  
7. Studies on European honeybees 
8. Diversification of Bee-products, their quality control, development of value 

added products 
9. Development of quarantine control procedures 
10. Studies on diseases, pests and enemies of honeybees, preventive and control 

measures etc. 
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D) Formation of Beekeeping Cells and a Committee: 
1. A special Cell may be created exclusively for beekeeping under (i) Dept. of 

Agriculture, (ii) Dept. of Horticulture and ( iii) Dept. of Forest and iv) 
Social Forestry. 

2. A core Committee may be formed, drawing officers from above 
Departments, Central Bee Research and Training Institute (KVIC), State 
Khadi and Village Industries Board and some Experts in the field for;  
(i) Planning and preparation of Road Map, (ii) Co-ordination, (iii) Review 
and (iv) Monitoring 
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Annexure-I 
 List of Invitees: 
 

1. Principal Secretary (Agri. & Hort.) & President, MSHMPB, Mantralaya, 
Mumbai 

2. Commissioner – Agriculture (M.S.), Commissionerate of Agriculture, 
Central Building, Pune -1 

3. Director – Horticulture (M.S.), Commissionerate of Agriculture, 
Shivajinagar, Pune-5 

4. Director – Agriculture (Inputs), Commissionerate of Agriculture, Central 
Building, Pune-1 

5. Director – Agriculture (Soil conservation), Commissionerate of Agriculture, 
Central Building, Pune-1 

6. Director – Agriculture (Extension), Sakhar Sankul, Shivajinagar, Pune-5 
7. Director – Agriculture (Processing), Sakhar Sankul, Shivajinagar, Pune-5 
8. Director General – Maharashtra Council of Agri. Education and Research, 

132-B, Bhamburda, Bhosalenagar, Pune-7  
9. Divisional Joint Director of Agriculture, Pune Division, Pune 
10. Divisional Joint Director of Agriculture, Nashik Division, Nashik 
11. Divisional Joint Director of Agriculture, Aurangabad Division, Aurangabad 
12. Divisional Joint Director of Agriculture, Kolhapur Division, Kolhapur 
13. Divisional Joint Director of Agriculture, Latur Division, Latur 
14. Divisional Joint Director of Agriculture, Amaravati Division, Amaravati 
15. Divisional Joint Director of Agriculture, Thane Division, Thane 
16. Principal Chief Conservator of Forests, Maharashtra State, Vanbhavan, 

Civil line, Nagpur, Dist-Nagpur 
17. Chief Conservator of Forests – (Teritorial) Old PMT Building, Shankarseth 

Raod, Behind Janki Hall, Pune -37 
18. Chief Conservator of Forests – Research & Education, New PMT Building, 

4th Floor, Swargate, Pune  
19. Chief Conservator of Forests – Education, New PMT Building, 4th Floor, 

Swargate, Pune  
20. Director – Social Forestry (M.S.), Central Building, Pune 
21. Chief Exe. Officer, Khadi and Village Industries Commission, IRNA Road, 

Vileparle Mumbai 400 056 
22. Dy. Director, Central Bee Research and Training Institute (KVIC) Pune 411 

016 
23. Director, Beekeeping Centre, Govt. Bungalow No 5, Mahabaleshwar (Dist. 

Satara) 
24. Managing Director, Tribal Development Corporation  
25. Managing Director, Wasteland Development Corporation, 
26. Managing Director, Command Area Development Agency, Shinchan 

Bhavan, Manalwar Peth, Pune 
27. Shri. Sopanrao Kanchan – Grape Growers’ Association, Market yard, Pune 
28. Dr. Sohoni Bharatiya Agri. Industries Foundation (BAIF), Dr. Manibhai 

Desai Nagar, Warje, Pune-58 
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29. Mr. Vijay Paranjpe, Gomukh, Durga 92/2, Gangote Path, Opp. Kamala 
Nehru Park, Erandavane, Pune-4 

30. Shri. Milind Bhide, Surya Shibir , Plot No. 11, Kaka Halwai industrial 
Estate, Near City Pride, Satara Road, Pune-9  

31. Oil seed specialists, Mahatma Phule Krushi Vidyapeeth, Rahuri  
32. Head, Entomology dept., Mahatma Phule Krushi Vidyapeeth, Rahuri & Dr. 

Panjabrao Deshmukh Krushi Vidyapeeth, Akola 
33. Pulse Breeder, Marathawada Krushi Vidyapeeth, Parbhani 
34. Seed Officers -1 
35. Head, Horticulture Dept, Dr. Panjabrao Deshmukh Krushi Vidyapeeth, 

Akola & Dr. Balasaheb Sawant Kokan Krushi Vidyapeeth, Dapoli, Dist-
Ratnagiri 

36. Director, National Centre for Garlic and Onion, Rajgurunagar 
37. National Research Centre for orange ICAR – Nagpur 
38. Dr. D.R. Bapat, Honorary Secretary, Maharashtra Association for the 

Cultivation of sciences and Retd. Director of Research, MPKV, Rahuri. 
39. Mr. Rajabhau Limaye, President, Coconut Board, Tilak ali, Ratnangiri. 
40. Shri. S.S. Patil, Nirdhar Grammodhog Vikas Sanstha, Alandi, Tal-Khed, 

Dist. Pune 
41. Shri. Darade, Development Officer, District Industries Board, M.S., Khadi 

Village Industry, Latur, Dist- Latur 
42. Shri. Dhanraj Koche, Pragati Bahu-Uddeshiy Sanstha, Athvadi Bajar, At 

post-Pulgaon, Tal-Devli, Dist-Vardha 
43. Dr. Tukaram Nikam, Principal, Bitco College, Nashik 
44. District Superintendent Agriculture Officer, Thane, Dist. Thane 
45. District Superintendent Agriculture Officer, Raigad, Dist. Raigad 
46. District Superintendent Agriculture Officer, Satara, Dist. Satara 
47. District Superintendent Agriculture Officer, Kolhapur, Dist. Kolhapur 
48. District Superintendent Agriculture Officer, Ahmednangar, Dist. 

Ahmednagar 
49. District Superintendent Agriculture Officer, Nanded, Dist. Nanded 
50. District Superintendent Agriculture Officer, Amaravati, Dist. Amaravati 
51. District Superintendent Agriculture Officer, Jalgaon, Dist. Jalgaon 
52. District Superintendent Agriculture Officer, Pune, Dist. Pune 
53. Dr. Bhaskar Gaikwad, Programme Coordinator, KVK, Rahata, Dist-

Ahmednagar 
54. Mr. K.A. Dhapke, Programme Coordinator, KVK, Badnera (Durgapur), 

Dist-Amaravati 
55. Mr. S.V. Sonune, Programme Coordinator, KVK, Kharpudi, Dist-Jalna 
56. Dr. R.B. Patil, Programme Coordinator, KVK, YCMOU, Dnyanagangotri, 

Near Gangapur Dam, Goverdhan, Dist-Nashik-22 
57. Dr. (Mrs.) T.A. Kadarbai, Programme Coordinator, KVK, Baramati, Tal-

Baramati, Dist-Pune 
58. Mr. J.B. Jagtap, Programme Coordinator, KVK, Karada, Dist- Satara 
59. Mr. P.P. Shelke, Programme Coordinator, KVK, RisodLoni Road, Dist- 

Washim 
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60. Managing Director, Maharashtra Agro Industries Development 
Corporation, Krushi Udyog Bhavan, Are Dugdha Vasahat, Goregaon (East), 
Mumbai 400065 

61. Dr. Kshirsagar, 1294 Subhash nagar, Galli No.7, Pune-2 
62. Dr. M.C. Suryanarayan, D-3-10, Suryaprabha garden, Survey 572/8, 

Bibvewadi Kondwa Rd, Pune 411 037 
63. Shri. Kadu Vitthal Birari, Kandhane, Tal Satana, Dist- Nashik M-

9860222511 
64. Shri. Milind Joshi, C/o, Uday Tahuje, Sathri Colony, Vice President, Swami 

Vivekand Samaj Prabodhan Sanstha, Sillod, Dist-Aurangabad M-
9881880844 
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Annexure-II 
 

ÊnùxÉÉÆEò 28/11/2008 ®úÉäVÉÒ ZÉÉ±Éä±ªÉÉ ¡ò±ÉÉäi{ÉÉnùxÉ ´ÉÉføÒ¨ÉvªÉä 
¨ÉvÉÖ̈ ÉÊIÉEòÉ {ÉÉ±ÉxÉ =nùªÉÉäMÉ ´ªÉ´ÉºÉÉªÉÉSÉä ¨É½þi´É ªÉÉ EòÉªÉÇ¶ÉÉ³äýºÉ ={ÉÎºlÉiÉ +ºÉ±Éä±ªÉÉ +ÊvÉEòÉ-ªÉÉÆSÉÒ ªÉÉnùÒ 
 
+.xÉÆ. +ÊvÉEòÉ-ªÉÉÆSÉä xÉÉ´É ½ÖþnùnùÉ ´É EòÉªÉÉÇ±ÉªÉÉSÉÉ {ÉkÉÉ 

1 ¸ÉÒ. xÉÉxÉÉºÉÉ½äþ¤É {ÉÉ]õÒ±É, ¦ÉÉ|ÉºÉä 
|ÉvÉÉxÉ ºÉÊSÉ´É, EÞòÊ¹É ´É ¡ò±ÉÉäi{ÉÉnùxÉ , ¨ÉÆjÉÉ±ÉªÉ, ¨ÉÖÆ¤É<Ç iÉlÉÉ 
+vªÉIÉ ¨É®úÉ¡ò+Éè´É¨ÉÆ. {ÉÖhÉä 

2 ¸ÉÒ. ´½þÒ.B¨É. EòÉäEòhÉä  ºÉ½þºÉÊSÉ´É, ¡ò±ÉÉäi{ÉÉnùxÉ, ¨ÉÆjÉÉ±ÉªÉ, ¨ÉÖÆ¤É<Ç-3 

3 b÷Éì. {ÉÒ.´½þÒ.Ê¡ò®úEäò ºÉÆSÉÉ±ÉEò,¡ò±ÉÉäi{ÉÉnùxÉ, EÞòÊ¹É +ÉªÉÖCiÉÉ±ÉªÉ {ÉÖhÉä  

4 ¸ÉÒ. +ä.{ÉÒ. ¨½þºÉä  ºÉ½þÉ. ºÉÆSÉÉ±ÉEò, ºÉÉ¨ÉÉÊVÉEò ´ÉxÉÒEò®úhÉ, {ÉÖhÉä  

5 ¸ÉÒ. ¨ÉÆ.ÊSÉ. ºÉÚªÉÇxÉÉ®úÉªÉhÉ  ÊxÉ´ÉÞkÉ BºÉ.BºÉ.+Éä. ºÉÒ¤ÉÒ+É®ú]õÒ+ÉªÉ, {ÉÖhÉä  

6 b÷Éì. Eò.EÞò. ÊIÉ®úºÉÉMÉ®ú  
ÊxÉ´ÉÞkÉ ´ÉÊ®ú¹]õ ºÉÆ¶ÉÉävÉxÉ +ÊvÉEòÉ®úÒ, ¨ÉvÉ¨ÉÉ¶ªÉÉ, 
¶ÉÖGò´ÉÉ®ú {Éä`ö, {ÉÖhÉä  

7. b÷Éì.+É®ú.{ÉÒ.¡òb÷Eäò ÊxÉ´ÉÞkÉ ºÉÆSÉÉ±ÉEò, Ê®úºÉSÉÇ +ìxb÷ ]ÅäõËxÉMÉ, 333 ¶ÉÖGò´ÉÉ®ú {Éä`ö {ÉÖhÉä 

8 ¸ÉÒ. BºÉ.B¨É. {ÉÉäEò®äú  A.D.V.(FBI) CBRTI 

9 ¸ÉÒ. BºÉ.¤ÉÒ. ºÉÉ´ÉÆiÉ  CBRTI, {ÉÖhÉä  

10 ¸ÉÒ. Ênù±ÉÒ{É ZÉåbä÷  +.EÞò.+. ( Ê´ÉEÞòºÉºÉÆ ) {ÉÖhÉä  

11 ¸ÉÒ |É¶ÉÉÆiÉ ½þ®úÒ¦ÉÉ>ð ¨ÉºÉÚ®úEò®ú 
|ÉMÉiÉÒ ¤É½Öþ=näù¶ÉÒªÉ ºÉÆºlÉÉ, +É`ö´Éb÷Ò ¤ÉÉVÉÉ®ú, {ÉÖ±ÉMÉÉÆ´É, ÊVÉ±½þÉ 
´ÉvÉÉÇ 

12 ¸ÉÒ. {ÉÒ.¤ÉÒ. ¦ÉÉ±ÉäEò®ú  ºÉ½þÉ. ºÉÆSÉÉ±ÉEò,ºÉÉiÉÉ®úÉ  

13 b÷Éì. MÉVÉÉxÉxÉ ÊEò. ±ÉÉÆbä÷  Dept. of Entomology, Dr. PDKV Akola  

14 ¸ÉÒ. b÷Ò.+É®ú. {ÉÉ]õÒ±É I/c Director M.S.K. & V.I.B. Mahabaleshwar 

15 ¸ÉÒ. B¨É.B¨É. VÉÉä¶ÉÒ º´ÉÉ¨ÉÒ Ê´É´ÉäEòÉxÉÆnù BºÉ.{ÉÒ.¤ÉÒ. ºÉÆºlÉÉ ÊºÉ±±ÉÉäb÷, +Éè®ÆúMÉÉ¤ÉÉnù 

16 ¸ÉÒ. MÉVÉÉxÉxÉ +Éº´É±Éä  ÊnùxÉnùªÉÉ³ý |ÉºÉÉ®úEò ¨ÉÆb÷³ý, ªÉ´ÉiÉ 

17 ¸ÉÒ. +Ê¨ÉiÉ b÷Ò. xÉxÉÉ´É®äú  EÞòÊ¹É ºÉ½þÉªÉEò  

18 ¸ÉÒ. MÉÖ±ÉÉ¤É®úÉ´É ºÉJÉÉ®úÉ¨É ¶Éä´ÉEò®úÒ  iÉÆjÉ +ÊvÉEòÉ®úÒ (iÉ¡ò+) 

19 ¸ÉÒ. BºÉ.Eäò. näù¶É¨ÉÖJÉ  Programme Co-ordinatar, IVK Karda  

20 b÷Éì. MÉVÉÉxÉxÉ +É®ú. ±ÉÉä³ýMÉä  Assist. Prof. Ento Agril. College Pune 

21 ¸ÉÒ. B¨É.VÉÒ. ¶Éä´ÉEò®úÒ  Agril. Officer, Commissionerate of 
Agriculture. 

22 |ÉÉ.+ä.´½þÒ.¨ÉÖÆVÉ Jr. Entomologist Regional Fruit Research 
Centre, Vengurle  
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23. ¸ÉÒ. Ê´ÉEòÉºÉ {ÉÉ]õÒ±É  ÊVÉ±½þÉ +ÊvÉIÉEò EÞòÊ¹É +ÊvÉEòÉ®úÒ +½þ¨ÉnùxÉMÉ®ú  

24 ¸ÉÒ. ¦ÉÉ®úiÉ nùÉ´ÉxÉMÉä  SMS( Plant protection ) KVK 
Babhaleshwar 

25 ¸ÉÒ. +¶ÉÉäEò ±ÉÉäJÉÆbä÷  D.S.A.O. Raigad Alibag  

26 ¸ÉÒ. ¤ÉºÉ´É®úÉVÉ ¨ÉºiÉÉ±É SDAO Karvir Kolhapur 

27 ¸ÉÒ. BºÉ.+É®ú.{ÉÉ]õÒ±É  D.S.A.O., Thane  

28 ¸ÉÒ. BºÉ.B±É. ¤ÉÉÊ´ÉºÉEò®ú  S.A.O, office of the D JDA, Nagpur 

29 ¸ÉÒ. B¨É.BxÉ. nù®úÉbä÷  Ê´ÉEòÉºÉ +ÊvÉEòÉ®úÒ (¨ÉvÉ) ¨É.®úÉ. JÉÉnùÒ ´É OÉÉ¨ÉÉä. ¨ÉÆb÷³ý ±ÉÉiÉÚ®ú 

30 ¸ÉÒ. Eäò.BºÉ.¨ÉÖ³äý  ÊVÉ±½þÉ +ÊvÉIÉEò EòÊ¹É +ÊvÉEòÉ®úÒ +¨É®úÉ´ÉiÉÒ  

31 ¸ÉÒ.B¨É.´ÉÉªÉ. ¨ÉÖÂÆfäø iÉÆjÉ +ÊvÉEòÉ®úÒ,Ê´ÉEÞòºÉ.ºÉÆ. EòÉä±½þÉ{ÉÚ®ú  

32 ¸ÉÒ. ¤ÉÒ.BºÉ.näù¶É¨ÉÖJÉ  ={ÉºÉÆSÉÉ±ÉEò  

33 b÷Éì. bä÷+®úÒ lÉÉì¨ÉºÉ +ìÊºÉ. b÷ÉªÉ®äúC]õ®ú 

34 ¸ÉÒ. b÷Ò.+É®ú. {ÉÉ]õÒ±É,  |É. ºÉÆSÉÉ±ÉEò ¨ÉvÉ ºÉÆSÉÉ±ÉxÉÉ±ÉªÉ, ¨É½þÉ¤É³äý·É®ú 

35 ¸ÉÒ. VÉÒ.BºÉ. ¶Éä´ÉEò®úÒ  iÉÆjÉ +ÊvÉEòÉ®úÒ (BxÉBSÉB¨É ) 

36 ¸ÉÒ. +ä.b÷Ò. xÉxÉÉ´É®äú EÞòÊ¹É ºÉ½þÉªÉEò  

37 ¸ÉÒ.BºÉ.¤ÉÒ. ºÉÉ´ÉÆiÉ ºÉÒ¤ÉÒ+É®ú]õÒ+ÉªÉ/1153/{ÉÖhÉä 16 

38 ¸ÉÒ. BºÉ.+É®ú. ´É®úÉ³äý  iÉÆjÉ +ÊvÉEòÉ®úÒ, BxÉBSÉB¨É {ÉÖhÉä  

39 ¸ÉÒ. +É®ú.¤ÉÒ. MÉÉäºÉÉ´ÉÒ  iÉÆjÉ +ÊvÉEòÉ®úÒ, BxÉBSÉB¨É {ÉÖhÉä 

40 ¸ÉÒ. BºÉ.B. EÖò±ÉEòhÉÔ  iÉÆjÉ ºÉ½þÉªÉEò  
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Annexure- III 
Programme of the Workshop 

EòÉªÉÇGò¨É {ÉÊjÉEòÉ 
 

BEò Ênù´ÉºÉÒªÉ EòÉªÉÇ¶ÉÉ³ýÉ - ‘¡ò±ÉÉäi{ÉÉnùxÉ ´ÉÉføÒ¨ÉvªÉä ¨ÉvÉÖ¨ÉÊIÉEòÉ {ÉÉ±ÉxÉ =tÉäMÉ ´ªÉ´ÉºÉÉªÉÉSÉä ¨É½þi´É’ 
Ênù. 28/11/2008 
 

ºlÉ³ : ºÉÊ¨ÉiÉÒ ºÉ¦ÉÉMÉÞ½þ {ÉÊ½þ±ÉÉ ¨ÉVÉ±ÉÉ, ºÉÉJÉ®ú ºÉÆEÖò±É, Ê¶É´ÉÉVÉÒxÉMÉ®ú, {ÉÖhÉä 

´Éä³ý EòÉªÉÇGò¨É ºÉÉnù®úEòiÉæ 

10.00 iÉä 10.10 º´ÉÉMÉiÉ ¸ÉÒ. +É¤ÉÉºÉÉ½äþ¤É ½þ®úÉ³ý 
|ÉEò±{É ºÉ¨Éx´ÉªÉEò, ¨É®úÉ¡ò+Éè´É¨É 

10.10 iÉä 10.25 |ÉºiÉÉ´ÉxÉÉ ´É ºÉÆEò±{ÉxÉÉ b÷Éì. {ÉÒ.´½þÒ. Ê¡ò®úEäò 
ºÉÆSÉÉ±ÉEò, ¡ò±ÉÉäi{ÉÉnùxÉ

10.25 iÉä 11.00 ¨ÉvÉÖ¨ÉÊIÉEòÉ{ÉÉ±ÉxÉ =tÉäMÉÉSÉä ºÉÉnù®úÒEò®úhÉ 
´É {ÉÖ´ÉÇÊ{ÉÊ`öEòÉ 

b÷Éì. +É®ú. {ÉÒ. ¡òb÷Eäò 
ÊxÉ´ÉÞiiÉ ºÉÆSÉÉ±ÉEò, EåòÊpùªÉ ¨ÉvÉÖÊIÉEòÉ ºÉÆ¶ÉÉävÉxÉ 
+ÉÊhÉ |ÉÊ¶ÉIÉhÉ ºÉÆºlÉÉ, {ÉÖhÉä 

11.00 iÉä 11.20 +xÉÖ¦É´É EòlÉxÉ ¸ÉÒ. BºÉ.BºÉ. {ÉÉ]õÒ±É 
¸ÉÒ. nù®úÉbä

11.20 iÉä 11.30 SÉ½þÉ 

11.30 iÉä 11.50 EÞòÊiÉ +É®úÉJÉb÷É- ºÉÉnù®úÒEò®úhÉ/ iÉÉÆÊjÉEò 
MÉ]õÊxÉ´Éb÷ 

¸ÉÒ. Ê´ÉVÉªÉ PÉÉ´É]äõ 
|ÉEò±{É ´ªÉ´ÉºlÉÉ{ÉEò, ¨É®úÉ¡ò+Éè´É¨ÉÆ 

11.50 iÉä 13.00 

MÉ]õSÉSÉÉÇ 
• MÉ]õ-1 ¨ÉvÉÖ¨ÉÊIÉEòÉ {ÉÉ±ÉxÉ =tÉäMÉÉSÉÉ 

Ê´ÉºiÉÉ®ú 
• MÉ]õ-2 ¨ÉvÉÖ¨ÉÊIÉEòÉ {ÉÉ±ÉxÉ ºÉÆ¶ÉÉävÉxÉ 
• MÉ]õ-3 ¨ÉvÉÖ¨ÉÊIÉEòÉ {ÉÉ±ÉxÉ |ÉÊ¶ÉIÉhÉ 
• MÉ]õ-4 ¨ÉvÉÖ¨ÉÊIÉEòÉ {ÉÉ±ÉxÉ =i{ÉÉnùxÉ, 

MÉÖhÉ´ÉkÉÉ +ÉÊhÉ {ÉhÉxÉ

 

13.00 iÉä 14.00 nÖù{ÉÉ®úSÉä VÉä́ ÉhÉ 

14.00 iÉä 15.20 
¨ÉvÉÖ¨ÉÊIÉEòÉ{ÉÉ±ÉxÉ =tÉäMÉ ´É iªÉÉSÉä EÞòÊ¹É 
´É ¡ò±ÉÉätÉxÉ =i{ÉÉnùxÉ ´ÉÉføÒ¨ÉvªÉä 
ªÉÉäMÉnùÉxÉ 

 

15.20 iÉä 15.30 SÉ½þÉ 

15.30 iÉä 16.40 

EòÉªÉÇ¶ÉÉ³ýÉ ÊxÉªÉÉäVÉxÉ ´É ÊxÉ¹Eò¹ÉÇ 
(Plenary/ Concluding session) 
• {ÉÖføÒ±É Ênù¶ÉÉ `ö®úÊ´ÉhªÉÉºÉÉ`öÒ EÞòÊiÉ 

MÉ]õ ºlÉÉ{ÉxÉ Eò®úhÉä Ê¶É¡òÉ®ú¶ÉÒ 
• ÊxÉªÉÉäVÉxÉ, ºÉ¨Éx´ÉªÉ ´É ºÉÊxÉªÉÆjÉhÉ 

EòÉªÉÇGò¨É  

 

16.40 +É¦ÉÉ®ú ¸ÉÒ. +É¤ÉÉºÉÉ½äþ¤É ½þ®úÉ³ý 
|ÉEò±{É ºÉ¨Éx´ÉªÉEò, ¨É®úÉ¡ò+Éè´É¨É. 
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    Annexure- IV 
Marathi Translation of Lead Paper 
 

cçOçcççM³ççHççuçvçç®çí HçÀç³çoí 
mJç³çbjçípçiççj, cçOççílHççovç DçççÆCç kç=À<ççÇ GlHççovççlç Jçç{ 

- [ç@. j.Hçá. HçÀ[kçíÀ 
çÆvçJç=Êç mçb®ççuçkçÀ, 

cçOçcççM³ççHççuçvç GÐççíiç DçççÆCç 

mçívì^uç yççÇ çÆjmç®ç& Dç@C[ ìí^çÆvçbiç FçqvmììîçÓì, HçáCçí 

(KççoçÇ ûççcççíÐççíiç Dçç³ççíiç, cçábyçF& 400056) 

 

Dçvçá¬çÀcççÆCçkçÀç 
ÒççmlçççÆJçkçÀ 

1) Yççjlçç®ççÇ DççÌÐççíçÆiçkçÀ ÒçiçlççÇ 

2) Yççjlçç®ççÇ kç=À<ççÇ #çí$ççlççÇuç ÒçiçlççÇ 

3) oÓyç&uç IçìkçÀ HçÀç³çÐççHççmçÓvç JçbçÆ®çlç 
4) SkçÀççqlcçkçÀ ûççcççÇCç ³ççípçvçç 

5) SkçÀççqlcçkçÀ ûççcççÇCç ³ççípçvçílç cçOçcççM³ççHççuçvçç®çí mLççvç 

6) cçOçcççM³çç DçççÆCç Jçvçí 

7) cçnçjçä^çlççÇuç cçOçcççM³ççHççuçvçç®çç FçÆlçnçmç 

8) cçOçcççM³ççbHççmçÓvç çÆcçUCççjí HçoçLç& 

9) YççjlççlççÇuç nçÆjlç-¬çÀçblççÇ 

10)cçOçcççM³çç DçççÆCç mçHçá<Hç JçvçmHçlççÇ 

11)HçjçiççÇYçJçvççmççþçÇ cçOçcççM³çç®ç kçÀçb? 

12)cçOçcççM³ççHççuçvç SkçÀ DççÆvçJçç³ç& içjpç 

13)cçOçcççM³çç DçççÆCç HçjçiççÇYçJçvç 

14)cçnçjçä^ç®ççÇ çÆkçÀcççvç içjpç 

15)cçOçcççM³ççHççuçvç J³çJçmçç³ççblç kç=À<ççÇ#çí$ççlççÇuç Dç[®çCççÇ 

16)kç=À<ççÇ#çí$ççlççÇuç Dç[®çCççÇJçj GHçç³ç 

17)cçnçjçä^çlççÇuç MçílççÇ DçççÆCç MçílçkçÀjçÇ 

18)cçOçcççM³ççHççuçvçç®çí HçÀç³çoí 

19)kç=ÀlççÇ kçÀç³ç&¬çÀcç 

20)çÆJççÆJçOç Kççl³ççlç mçcçvJç³ç - cçnçjçä^ jçp³ç KççoçÇ ûççcççíÐççíiç cçb[Uç®çç Hçá{çkçÀçj 
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cçOçcççM³ççHççuçvç çÆJç<ç³ççJçj ®ç®çç&mç$ç 
çÆovççbkçÀ : 28/11/2008 

Òçç³ççípçkçÀ : ¨É½É®úÉ¹]Åõ ®úÉVªÉ ¡ò±ÉÉäi{ÉÉnùxÉ +ÉÊhÉ +Éè¹ÉvÉÒ ´ÉxÉº{ÉiÉÒ ¨ÉÆb÷³ú, {ÉÖhÉä-411005 

mLçU :ºÉÉJÉ®ú ºÉÆEÖò±É, Ê¶É´ÉÉVÉÒxÉMÉ®ú, {ÉÖhÉä-411005 

 
ÒççmlççÆJçkçÀ: 

Yççjlçç®ççÇ uççíkçÀmçbK³çç DççpççÆcçlççÇuçç 110 kçÀçíìçÇ Dççní. mçbK³ççMççm$ç%ççb®³çç DçboçpççÒçcççCçí 2030 

Hç³ç¥lç Yççjlçç®ççÇ uççíkçÀmçbK³çç 140 kçÀçíìçRHç³ç¥lç Hççínçí®çíuç. ³ççcçáUí YççjlççÇ³ç ³ççípçvçç lç%ççbHçá{í ³çíl³çç oMçkçÀçblç oçívç 

DççJnçvçí DçmçlççÇuç. 1) 20 lçí 40 Jç³ççíiçìçlççÇuç mçácççjí 35 kçÀçíìçÇ lç©CççbmççþçÇ jçípçiççj çÆvçcçç&Cç kçÀjCçí. DçççÆCç 

2) mçJçç¥vçç HççíìYçj DçççÆCç mçkçÀmç DçVç HçájçÆJçCçí. 

Yççjlç nç kç=À<ççÇÒçOççvç oíMç DçmçÓvç mçácççjí 70 ìkçwkçíÀ uççíkçÀ ûççcççÇCç Yççiççlç jçnlççlç DçççÆCç l³ççlççÇuç 

yçnámçbK³ç uççíkçÀ kç=À<ççÇ DçççÆCç kç=À<ççÇ DççOççjçÇlç GÐççíiççbJçj DçJçuçbyçÓvç Dççnílç. jçípçiççjçÆvççÆcç&lççÇ DçççÆCç DçVçOççv³ç 

GlHçVçç®³çç Jçç{çÇlçÓvç mJç³çbHçÓlç&lçç ¿çç oçívçnçÇ iççíäçÇ kçíÀJçU kç=À<ççÇ J³çJçmçç³ç®ç mççO³ç kçÀ© MçkçÀlççí. 

HçjHçjçiççÆmçb®çvççÜçjí çÆHçkçÀçb®çí níkçwìjçÇ GlHççovççblç Jçç{ DçççÆCç l³çç®çyçjçíyçj mJç³çbjçípçiççj ³çç oçívnçÇ yççyçlççÇlç 

cçOçcççM³ççHççuçvç J³çJçmçç³ç kç=À<ççÇ J³çJçmçç³ççlç cçnlJçç®ççÇ YçÓçÆcçkçÀç yçpççJçÓ MçkçÀlççí. 

 
1) Yççjlçç®ççÇ DççÌÐççíçÆiçkçÀ ÒçiçlççÇ: 

³çájçíHçcçO³çí DççÌÐççíçÆiçkçÀ ¬çÀçblççÇ nçíTvç, DççÌÐççíçÆiçkçÀjCççvçí ³çájçíHççlç mçcç=OoçÇ DçççÆCç mçbHçÊççÇ çÆvçcçç&Cç PççuççÇ. 

çÆn iççíä vçpçjímçcççíj þíJçÓvç mJççlçb$³ççvçblçj Yççjlççvçí DççÌÐççíçÆiçkçÀjCçç®ççÇ kçÀçmç Oç©vç Hçb®çJçççÆ<ç&kçÀ ³ççípçvçç mçá© 

kçíÀu³çç. ³ççípçvççkçÀl³çç¥®ççÇ DçMççÇ DçìkçÀU nçílççÇ, çÆkçÀ ³çç ³ççípçvççbcçáUí nçíCççjç uççYç çÆPçjHçlç-çÆPçjHçlç 

(Percolation Theory) lçUçiççUçlççÇuç oáyç&uç IçìkçÀçbHç³ç¥lç DççHççíDççHç Hççínçí®çíuç. ³çç ³ççípçvççbcçáUí Yççjlççlç 

DççÌÐççíçÆiçkçÀjCçç®çç Hçç³çç pç©j Iççlçuçç içíuçç DçççÆCç l³çç®ççÇ HçÀUí Dççpç DççHçCççbmç çÆcçUlç Dççnílç. HçjblçÓ 

DççÌÐççíçÆiçkçÀjCççcçáUí nçíCççjí HçÀç³çoí iççÆjyççbHç³ç¥lç DççHççíDççHç çÆPçjHçlç Hççínçí®çlççÇuç çÆn DççMçç HçÀçíuç þjuççÇ. 

GÐççípçkçÀ DççÆOçkçÀ ÞççÇcçblç nçílç içíuçí DçççÆCç DçuHçYçÓOççjkçÀ MçílçkçÀjçÇ, YçÓcççÇçÆnvç MçílçcçpçÓj DçççÆCç Flçj oáyç&uç 

IçìkçÀ DççÆOçkçÀ®ç içjçÇyç nçílç içíuçí. 

 

2) kç=À<ççÇ #çí$ççlççÇuç ÒçiçlççÇ : 
DçVçOççv³çç®³çç lçáìJç[îççcçáUí HçjoíMççlçÓvç DçVçOççv³çç®ççÇ Dçç³ççlç, MçílçkçÀN³ççb®ççÇ oájçJçmLçç DçççÆCç 

YççjlççlççÇuç 70 ìkçwkçíÀ pçvçlçç ûççcççÇCç Yççiççblç jnçlç DçmçÓvç lçí cçáK³çlJçíkçÀ©vç MçílççÇ J³çJçmçç³ççJçj DçJçuçbyçÓvç 

Dçmçu³ççvçí vçblçj®³çç Hçb®çJçççÆ<ç&kçÀ ³ççípçvççbcçO³çí kç=À<ççÇ mçbMççíOçvç, çÆJçmlççj, çÆMç#çCç F. yççyççRJçj pççmlç Yçj oíJçÓvç 

YçjIççímç DçççÆLç&kçÀ lçjlçÓo kçÀjC³ççblç DççuççÇ. vççíyçíuç HççjçÇlççíçÆ<çkçÀ çÆJçpçílçí [ç@. vçç@cç&vç yççíjuçç@iç, [ç@. Scçd. Smçd, 

mJçççÆcçvççLçvç DçççÆCç [ç@. S. yççÇ. pççíMççÇ ³ççb®³çç Òç³çlvççblçÓvç Yççjlççlç HççÆnuççÇ njçÇlç ¬çÀçblççÇ PççuççÇ. içnÓ, pJççjçÇ, 

yççpçjçÇ, Yççlç ³çç lç=CçOççv³ççb®çí GlHççovççblç Yççjlççvçí mJç³çbHçÓlç&lçç iççþuççÇ ³çíJç{í®ç vçJní lçj YçjHçÓj 
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Oççv³çmççþçnçÇ Pççuçç. ³çç®çyçjçíyçj kç=À<ççÇ DççOççjçÇlç HçMçáHççuçvççJçjnçÇ çÆJçMçí<ç kçÀç³ç&¬çÀcç jçyçJçÓvç 

kçáÀkçwkçáÀìHççuçvç, oáiOçJ³çJçmçç³ç, jíMççÇcç GÐççíiç, cçlm³çHççuçvç, cçOçcççM³ççHççuçvç ³çç J³çJçmçç³ççb®ççÇnçÇ ÒçiçlççÇ 

PççuççÇ. HçjblçÓ cçOçcççM³ççHççuçvç J³çJçmçç³ççmç pçíJç{í cçnlJç ÐççJç³ççmç nJçí nçílçí lçíJç{í vç çÆou³ççvçí ³çç 

J³çJçmçç³çç®ççÇ ÒçiçlççÇ OççÇc³çç içlççÇvçí PççuççÇ. 

 

3) oáyç&uç IçìkçÀ - HçÀç³çÐççHççmçÓvç JçbçÆ®çlç: 
DççÌÐççíçÆiçkçÀjCç DçççÆCç kç=À<ççÇ GlHççovççlç Jçç{ ³ççb®çí HçÀç³çoí mçáçÆMççÆ#çlç DçççÆCç p³ççb®çíkçÀ[í mççOçvç-mççcçáûççÇ 

nçílççÇ l³ççbvçç®ç çÆcçUçuçí. Hçjblçá DçuHçYçÓOççjkçÀ, sçíìí MçílçkçÀjçÇ, YçÓçÆcçnçÇvç MçílçcçpçÓj DçççÆCç HççjbHçççÆjkçÀ 

ûççcççíÐççíiççlççÇuç yçnámçbK³ç ûççcççÇCç pçvçlçç ³çç HçÀç³çÐççHççmçÓvç JçbçÆ®çlç jççÆnuççÇ DçççÆCç l³ççcçáUí mçácççjí 40 ìkçwkçíÀ 

ûççcççÇCç pçvçlçç oççÆjê jí<çíKççuççÇ Dççní. 

 

4) SkçÀççqlcçkçÀ ûççcççÇCç çÆJçkçÀçmç ³ççípçvçç: 
JçjçÇuç HççÆjçÆmLçlççÇ Hç#ççlç Içílçç Jçvç DçççÆCç kç=À<ççÇ DççOçççÆjlç KççuççÇuç ûççcççíÐççíiççbvçç ûççcççÆJçkçÀçmç 

kçÀç³ç&¬çÀcççlç cçnlJçç®çí mLççvç Dççní. 1) yçç³ççíiç@mç 2) jí<ççGÐççíiç 3) Jçílç DçççÆCç yççbyçÓ 4) HçÀU-ÒççÆ¬çÀ³çç 

5) DçVç Oççv³ç ÒççÆ¬çÀ³çç 6) DççÌ<çOççÇ JçvçmHçlççÇ 7) çÆ[bkçÀ jçU F. JçvççlççÇuç HçoçLçç&®çí mçbkçÀuçç 8) jíMççÇcç 

GÐççíiç 9) mççcçççÆpçkçÀ JçvççÇkçÀjCç 10) cçOçcççM³ççHççuçvç, ní mçJç& GÐççíiç çÆJçkçWÀçÆêlç DçççÆCç oÓjJçj Hçmçjlç 

Dçmçu³ççvçí kçáÀìábyçç®çí çÆJçmLççHçvç nçílç vççnçÇ. çÆMçJçç³ç MçílççlççÇuç nbiççcççÇ kçÀçcççlç vççbiçjCççÇ, HçíjCççÇ, cçMççiçlç F. 

cçolç kçÀ©vç kçáÀìábçÆyç³ççmç jçípçiççj çÆcçUÓ MçkçÀlççí. 

 

5) SkçÀççqlcçkçÀ ûççcççÇCç çÆJçkçÀçmç ³ççípçvçílç cçOçcççM³ççHççuçvçç®çí cçnlJç: 
Yççjlççlç DçççÆCç cçnçjçä^çlçnçÇ cçOçcççM³ççb®çí ®ççj ÒçkçÀçj GHçuçyOç Dççnílç. ³ççlççÇuç Dççi³çç cççM³çç 

mçJçç¥®³çç HççÆj®ç³çç®³çç Dççnílç. pçiççlççÇuç mçJçç&lç cççíþîçç DççkçÀçjç®³çç YçjHçÓj cçOç iççíUç kçÀjCççN³çç ³çç 

cçOçcççM³çç. mççlçíjçÇ nç oámçjç HççUlçç ³çíC³ççmççjKçç cçOçcççM³çç ÒçkçÀçj. çÆlçmçjçÇ kçÀçìíjçÇ DçççÆCç ®ççÌLççÇ IçáIçájìçÇ. 

³çççÆMçJçç³ç Yççjlççlç ³çájçíçÆHç³ç mççlçíjçÇ cçOçcççM³çç®³çç JçmççnlççR®çç Òçmççj nçílç Dççní. YççjlççÇ³ç mççlçíjçÇ DçççÆCç 

³çájçíçÆHç³ç mççlçíjçÇ cçOçcççM³çç DççOçáçÆvçkçÀ HçOolççÇvçí HçíìîççlçÓbvç HççUlçç ³çílççlç. 

Yççjlççlç cçOçcççM³ççb®çí çÆJççÆJçOç ÒçkçÀçj DçççÆCç l³ççbvçç GHç³çákçwlç DçMçç çÆJççÆJçOç JçvçmHçlççÇ DçmçÓvç oíKççÇuç 

MççðççÇ³ç cçOçcççM³ççHççuçvççblç ®ççÇvç lçmçW®ç ³çájçíHç DçcçíçÆjkçÀç, Dçç@mì^íçÆuç³çç, oçÆ#çCç DçcçíçÆjkçÀç F. oíMççb®³çç 

lçáuçvçílç Yççjlç HçÀçj®ç cççiççmçuçíuçç Dççní. cçnçjçä^çlç Jçvç Jç MçílççÇ çÆJçYççiççblç cçOçcççM³ççHççuçvç J³çJçmçç³ççmç 

YçjHçÓj JççJç DçmçÓvç jçípçiççj çÆvççÆcç&lççÇ DçççÆCç cçOç-cçíCç-Hçjçiç ³çç cçÓu³çJççvç HçoçLçç¥®ççÇ çÆvççÆcç&lççÇ Dçmçç oáníjçÇ 

HçÀç³çoç Dççní. 

 

6) cçOçcççM³çç DçççÆCç Jçvçí: 
Flçj kçÀçíþu³ççnçÇ ÒççCççÇ kçÀçÇìkçÀçbÒçcççCçí cçOçcççM³ççbvççnçÇ DçVç DçççÆCç çÆvçJççN³çç®ççÇ içjpç Dçmçlçí. HçáÀuççblç 

ñçJçCççjç cçkçÀjbo DçççÆCç HçáÀuççlççÇuç HçjçiçkçÀçí<ççlç çÆvçcçç&Cç nçíCççjí Hçjçiç ní®ç kçíÀJçU cçOçcççM³ççb®çí DçVç Dçmçlçí. 

cçkçÀjboç®çí ©Hççblçj cçOççlç kçÀ©vç lççí mççþçÆJçuçç pççlççí. l³çç®çÒçcççCçí HçjçiçnçÇ mççþçÆJçuçç pççlççí. cçOç ní 
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cçOçcççM³ççb®çí G<cççbkçÀ HçájçÆJçCççjí DçVç. lçj Hçjçiç ní ÒççÆLçvçí, çqmvçiOç HçoçLç&, KççÆvçpçí, pççÇvçJçmçlJç HçájçÆJçCççjí 

DçVç DçMçç ÒçkçÀçj®çí cçOç DçççÆCç Hçjçiç çÆcçUÓvç cçOçcççM³ççb®çí HçÓCç& DçVç nçílçí. cççíþîççcççíþîçç Pçç[çblççÇuç 

{çíu³ççbcçO³çí cçOçcççM³çç DççHçuçí Içj yççbOçlççlç. cçOçcççM³ççbvçç l³ççb®çí DçVç, Jçvç çÆJçYççiççlç DçççÆCç Jçvçí-MçílççÇ 

DçMçç çÆcçÞç Yççiççlç çÆcçUlçí. mç¿ççêçÇ®çí pçbiçuççlçÓvç çÆHçmçç, kçÀçJçUç, DçbyçÓUkçÀçÇ, pççbYçÓU, çÆnj[ç, içíUç, 

lçJçmçç, yçín[ç, DççJçUç, Kçíj, Sívç, vççCçç, mççJçj F. DçvçíkçÀ Jç=#ççbHççmçÓvç, lçmçí®ç çÆ®çcçì, çÆ®çuuçj, 

çÆMçkçíÀkçÀçF&, HççbiçU F. Pçá[áHççbHççmçÓvç DçççÆCç lçíj[ç. mççívçkçÀçÇ, mçnoíJççÇ F. lçCçí DçççÆCç içJçlççbHççmçÓvç 

cçOçcççM³ççbvçç DçVç çÆcçUlçí. SkçÀçHççþçíHççþ SkçÀ DçMçç HçáÀuçCççN³çç DçççÆCç YçjHçáj cçkçÀjbo DçççÆCç Hçjçiç 

oíCççN³çç JçvçmHçlççÇ, çÆvçJççN³ççmççþçÇ mçájçÆ#çlç pççiçç, mJç®s nJççcççvç, ³ççíi³ç lççHçcççvç-Dççê&lçç DçMçç pççiçç 

cnCçpçí cçOçcççM³ççb®³çç Jçç{çÇmççþçÇ vçbovçJçvçí®ç nçílç. mç¿ççêçÇ®³çç kçáÀMççÇlç DçççÆCç iç[çÆ®çjçíuççÇ, ®çbêHçÓj ³çíLççÇuç 

Jçvççlç DçMççÇ DçvçíkçÀ mLççvçí Dççnílç. DçMççÒçkçÀçjí Jçvçí DçççÆCç cçOçcççM³ççb®çç mçbyçbOç DçlçÓì Dççní. 

 

7) cçnçjçä^çlççÇuç cçOçcççM³ççHççuçvçç®çç FçÆlçnçmç DçççÆCç mçÐç:çÆmLçlççÇ: 
cçnçjçä^çlç kçÀçíunçHçÓj mçbmLççvççlç mJççlçb$³ç ÒççHlççÇHçÓJçça s$çHçlççÇ MççnÓ cçnçjçpç ³ççb®³çç Òççílmççnçvççvçí 

cçOçcççM³ççHççuçvç J³çJçmçç³ççmç mçá©Jççlç PççuççÇ nçílççÇ. mJççlçb$³çÒççHlççÇvçblçj cçnçyçUíéçj (çÆpç.mççlççjç) ³çíLçí 

cçOçcççM³ççHççuçvç J³çJçmçç³ç mçá© nçíCçí nç SkçÀ DçHçIççlç nçílçç. çÆyç´ìçÇMç DççcçovççÇlç cçnçyçUíéçj®çç HççÆjmçj 

jçKççÇJç pçbiçuç cnCçÓvç pççnçÇj kçíÀuçíuçç nçílçç. cçábyçF& Òççblçç®ççÇ SçÆÒçuç-cçí cççÆnv³ççlç GvnçUçÇ jçpçOççvççÇ 

cçnçyçUíéçj ³çíLçí Dçmçç³ç®ççÇ. ³çç kçÀçUçlç içJnvç&j, DçvçíkçÀ mçjkçÀçjçÇ DççÆOçkçÀçjçÇ, mçbmLçççÆvçkçÀ, cçábyçF& ³çíLççÇuç 

GÐççíiçHçlççÇ cçnçyçUíéçj ³çíLçí ³çç³ç®çí. l³ççcçáUí cçnçyçUíéçj Jç HççÆjmçjçlççÇuç npççjçí MçílçkçÀjçÇ, mçálççj, içJçb[çÇ, 

jbiççjçÇ, mçHçÀçF& kçÀçcçiççj, cççUçÇ F. DçvçíkçÀçb®ççÇ Jç<ç&Yçjç®ççÇ kçÀcççF& 2-3 cççÆnv³ççlç Jnç³ç®ççÇ. mJççlçb$³ç 

ÒççHlççÇvçblçj 1948 cçO³çí cçábyçF& Òççblçç®ççÇ GvnçUçÇ jçpçOççvççÇ cçnçyçUíéçj ³çíLçí vç nuççÆJçC³çç®çç çÆvçCç&³ç 

HççÆnu³çç cçb$ççÇcçb[Uçvçí Içílçuçç. ³çç çÆvçCç&³ççcçáUí cçnçyçUíéçj HççÆjmçjçlççÇuç jçÆnJççM³ççb®ççÇ DçLç&J³çJçmLçç HçÓCç&HçCçí 

kçÀçíuçcç[uççÇ. l³ççbvççÇ pçbiçuçí lççí[Óvç, uççkçÓÀ[ çÆJç¬çÀçÇ kçÀ©vç JçvçKççl³çç®ççÇ pçcççÇvç uççiçJç[çÇKççuççÇ 

DççCçC³ççmççþçÇ pçbiçuçlççí[ mçl³ççûçn mçá© kçíÀuçç. 

 

ÞççÇ. JçÌkçábÀþYççF& cçínlçç cçábyçF& Òççblçç®³çç cçb$ççÇcçb[Uçlç nçílçí. JçjçÇuç mçcçm³çç yçUçvçí vç mççí[çÆJçlçç 

cçlçHççÆjJçlç&vççvçí mççí[JççJççÇ cnCçÓvç l³ççbvççÇ çÆpçunç DççÆOçkçÀçjçÇ (mççlççjç), cçáK³ç Jçvçmçbj#çkçÀ (HçáCçí) DçççÆCç 

l³ççb®çí SkçÀ mçnkçÀçjçÇ-mJççlçb$³çmçÌçÆvçkçÀ ÞççÇ. yççHçÓmççníyç MçW[í ³ççb®ççÇ SkçÀ mççÆcçlççÇ vçícçuççÇ. ÞççÇ. MçWí[í pççJçUçÇ 

lççuçákçw³ççlç çÆnb[Óvç ³ççyççyçlç Òç®ççj kçÀ© uççiçuçí. ní kçÀç³ç& kçÀjçÇlç Dçmçlççvçç l³ççbvççÇ Dççi³çç cçOçcççM³ççb®³çç 

JçmççnlççÇ pççUÓvç cçOç kçÀç{uçç pççlç Dçmçu³çç®çí HçççÆnuçí. mLçççÆvçkçÀ uççíkçÀçbvçç cçOçcççM³ççHççuçvççmççjKçç JçvççbJçj 

DççOçççÆjlç Dçmçuçíuçç J³çJçmçç³ç çÆMçkçÀJçuçç lçj l³ççbvçç SkçÀ Jç<ç&Yçjç®çç pççí[Oçboç çÆcçUíuç DçççÆCç l³ççbvçç pçbiçuç 

lççí[çÇHççmçÓvç HçjçJç=Êç kçÀjlçç ³çíF&uç ³çç çÆJç®ççjçvçí l³ççbvççÇ ³ççípçvçç DççKçC³ççmç mçá©Jççlç kçíÀuççÇ. kçÀçnçÇ 

kçÀç³ç&kçÀl³çç¥vçç ³çç J³çJçmçç³çç®çí çÆMç#çCççmççþçÇ kçÀvçç&ìkçÀ jçp³ççlç HççþçÆJçuçí, Jçvçmçbj#çkçÀçbkçÀ[Óvç mççiçJççvççÇ 

uççkçáÀ[ çÆcçUJçÓvç JççF& ³çíLçí SkçÀ npççj cçOçáHçíìîççb®çí GlHççovç kçíÀuçí. cçnçyçUíéçj ³çíLççÇuç çÆjkçÀçcçí Hç[uçíuçí 5 

mçjkçÀçjçÇ yçbiçuçí çÆcçUçÆJçuçí DçççÆCç cçOçcççM³ççHççuçvç kçWÀê mçá© kçÀ©vç cçOçcççM³ççHççuçvçç®³çç çÆJçmlççjç®çí kçÀçcç 

mçá© kçíÀuçí DçççÆCç mLçççÆvçkçÀ, çÆiçjçÇpçvç, DçççÆoJççmççÇ ³ççbvçç SkçÀ mJç³çbjçípçiççj çÆcçUJçÓvç çÆouçç. mçá©JççlççÇmç ní 
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kçÀç³ç& cçábyçF& ûççcççíÐççíiç mççÆcçlççÇlçHçxÀ Pççuçí. Hçá{í ³çç®ç mççÆcççÆlç®çí cçábyçF& jçp³ç KççoçÇ ûççcççíÐççíiç cçb[U DçççÆCç 

vçblçj cçnçjçä^ jçp³ç KççoçÇ ûççcççíÐççíiç cçb[Uçlç ©Hççblçj Pççuçí. 

 

cçOçcççM³ççHççuçvç nç SkçÀ DçHççjbHçççÆjkçÀ GÐççíiç DçmçÓvç l³ççblç çÆkçÀìkçÀMççñç, JçvçmHçlççÇMççñç, jçíiçMççñç 

F. DçvçíkçÀ MççñçMççKççb®çç mçbyçbOç ³çílç Dçmçu³ççvçí ³çç GÐççíiççmç mçbMççíOçvç DçççÆCç ÒççÆMç#çCç ³çç®ççÇ pççí[ 

çÆou³çççÆMçJçç³ç ³çç J³çJçmçç³çç®ççÇ içáCççlcçkçÀ Jçç{ nçíCççj vççnçÇ ³çç®ççÇ pççCççÇJç PççuççÇ. 1954 mççuççÇ 

cçnçyçUíéçj ³çíLççÇuç SkçÀç yçbiçu³ççlç cçOçácççÆ#çkçÀç mçbMççíOçvç Òç³ççíiçMççUí®ççÇ mçá©Jççlç PççuççÇ. ³çç Òç³ççíiçMççUí®çí 

GodIççìvç l³ççJçíUí®çí cçáK³çcçb$ççÇ ÞççÇ. cççíjçjpççÇ oímççF& ³ççb®³çç nmlçí Pççuçí. ÞççÇ. þkçÀçj ³çç Òç³ççíiçMççUí®çí ÒçcçáKç 

nçílçí. Òçmlçálç uçíKçkçÀçvçí ³çç®ç Òç³ççíiçMççUílç 1954 cçO³çí kçÀçÆvçä mçbMççíOçkçÀ mçnç³³çkçÀ cnCçÓvç kçÀçcççmç 

mçá©Jççlç kçíÀuççÇ. 

 

[ç@. oíJççÆ[kçÀj, cççvço mçuuçiççj ³ççb®çí cççiç&oMç&vççKççuççÇ cçnçjçä^çlç DçççÆCç Yççjlççblç cçOçcççM³ççHççuçvç 

J³çJçmçç³ççlççÇuç çÆJçmlççj, mçbMççíOçvç DçççÆCç ÒççÆMç#çCç ³ççb®çç Hçç³çç cçnçjçä^ jçp³ç KççoçÇ ûççcççíÐççíiç cçb[Uç®çí ³çç 

Òç³ççíiçMççUílç Iççlçuçç içíuçç. 

 

8) cçOçcççM³ççbHççmçÓvç çÆcçUCççjí HçoçLç&: 
cçOçcççM³çç cnCçpçí cçOç ní mçcççÇkçÀjCç yçnálçíkçÀ mçJççb&vçç cçççÆnlç Dççní. lçmçí®ç cçOçcççM³ççbHççmçÓvç çÆcçUCççN³çç 

cçíCçç®çç GHç³ççíiç, ®çcççxÐççíiç, DççílçkçÀçcç, uççkçÀ[çÇ Jçmlçábvçç mçbj#çkçÀ uçíHç oíCçí ³ççmççþçÇ nçílç Dçmçu³ççvçí kçÀçnçÇ 

kçÀçjçiççÇjçbvçç cçíCçç®ççÇnçÇ cçççÆnlççÇ nçílççÇ. 

 

20 J³çç MçlçkçÀçblç GmççHççmçÓvç oçCçíoçj mççKçj çÆvççÆcç&lççÇ mçá© PççuççÇ. çÆHç<ìcç³ç HçoçLçç¥Jçj DççcuççÆ¬çÀ³çç 

kçÀ©vç êç#çMçkç&Àjç (Glucose) çÆvççÆcç&lççÇ®çí lçb$ç Go³ççmç Dççuçí. DçuççÇkçÀ[í cçkçw³çç®³çç HççÇþçJçj SvPççF&cç 

Òç¬çÀçÇ³çívçí mççKçjí®³çç oáHHçì iççí[ DçMçç HçÀuç Mçkç&Àjí®çç (Frutose) HççkçÀ lç³ççj kçÀjC³çç®çí lçb$ç çÆJçkçÀmççÇlç 

Pççuçí Dççní. mç@kçÀjçÇvç mççjK³çç DççÆlçiççí[ Hçoç&Lççb®çínçÇ MççíOç uççiçuçí. ³çç çÆvçjçÆvçjçÈ³çç MççíOççbcçáUí mççKçj, 

êç#çMçkç&Àjç, HçÀuçMçkç&Àjç F. iççí[ Hçoç&LççbvççÇ, DçVçHçoçLçç&lççÇuç cçOçç®ççÇ pççiçç IçílçuççÇ. oámçjçÇkçÀ[í KççÆvçpç 

lçíuçç®çç MççíOç uççiçuçç DçççÆCç l³ççHççmçÓvç çÆcçUCççjçÇ lçíuçí, ûççÇmç, Jn@mçuççÇvç, cçíCç F. HçoçLçç&cçáUí GÐççíiç 

#çí$ççlççÇuç cçOçcççM³ççb®³çç cçíCççuçç Hç³çç&³ç çÆvçcçç&Cç Pççuçí. 

 

³çç Içìvççb®çç cçOçHççUçb®³çç J³çJçmçç³ççbJçj HççÆjCççcç nçíT uççiçuçç. ³çç HççÆjçÆmLçlççÇlçÓvç cççiç& kçÀç{Óvç GlHçVç 

Jçç{çÆJçC³ççmççþçÇ cçOçHççUçbvççÇ cçOçcççM³ççbHççmçÓvç çÆcçUCççN³çç Flçj HçoçLçç¥®ççÇ çÆvççÆcç&lççÇ mçá© kçÀjC³çç®çí Òç³ççíiç mçá© 

kçíÀuçí DçççÆCç l³ççlç lçí ³çMçmJççÇ Pççuçí. ní HçoçLç& ³çájçíHçcçO³çí HççjbHçççÆjkçÀ DççÌ<çOç HçOolççÇlç (Folk Medicine) 

JççHçjuçí pççlç Dçmçlç®ç. Dççlçç cçOç DçççÆCç cçíCçççÆMçJçç³ç, cçOçcççM³ççbvççÇ iççíUç kçíÀuçíuçç Hçjçiç DçççÆCç Òçç@Hçç@çÆuçmç, 

cçOçcççM³ççb®çí çÆJç<ç DçççÆCç cçOçcççM³ççbvççÇ jçCççÇ cççMççÇmççþçÇ yçvççÆJçuçíuçí Kççmç DçVç (Royal Jelly) ³ççb®çí GlHççovç 

DçççÆCç çÆJç¬çÀçÇ Òçiçlç oíMççblç mçá© PççuççÇ Dççní. DççÌ<çOçí yçvççÆJçCççN³çç kçbÀHçv³ççbvççÇ ³çç HçoçLçç&HççmçÓvç cçáu³çJççÆOç&lç 
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HçoçLçç¥®ççÇ çÆvççÆcç&lççÇ mçá© kçíÀuççÇ Dççní. ³ççlçÓvç®ç DççÌ<çOççíHç®ççjç®ççÇ vçJççÇ MççKçç Api-therapy çÆvçcçç&Cç nçíT 

IççlçuççÇ Dççní. FñççbFuçmççjK³çç sçíìç JççUJçbìçÇ oíMçmçáOoç ³çç #çí$ççlç Dçûçímçj yçvçÓ Hçnçlç Dççní. 

 

1 çÆkçÀuççí Hçjçiçç®ççÇ çÆkçbÀcçlç kçÀcççÇlç kçÀcççÇ SkçÀ npççj ©Hç³çí Dççní. cçOç-cçíCç-Hçjçiç, Òçç@Hçç@çÆuçmç çÆJç<ç 

DçççÆCç jçCççÇ DçVç ní SkçÀçHçí#çç SkçÀ cçÓu³çJççvç HçoçLç& Dççnílç. DçcçíçÆjkçíÀlç 5-10 mççÇ.mççÇ., jçCççÇ-DçVçç®ççÇ 

kçáÀHççÇ 10-15 npççj ©Hç³ççbmç çÆJçkçÀuççÇ pççlçí. cçnçjçä^çlç mçJç&®ç HçoçLç& vççnçÇ lçjçÇ cçOç-cçíCç, Hçjçiç ³çç lççÇvç 

HçoçLçç¥HççmçÓvç cçOçHççUçmç lJçjçÇlç DçççÆLç&kçÀ uççYç nçíT MçkçÀlççí. 

 
9) YççjlççlççÇuç nçÆjlç ¬çÀçblççÇ: 

Yççjlççlç nçÆjlç¬çÀçblççÇ PççuççÇ, içJnç®ççÇ Dçç³ççlç LççbyçuççÇ DçççÆCç DçVçOççv³çç®çí GlHççovç kçÀjCççN³çç 

pçiççlççÇuç HççÆnu³çç Hçç®ç oíMççlç Yççjlççvçí mLççvç çÆcçUçÆJçuçí. HçCç nçÇ mJç³çbHçÓCç&lçç HçÀkçwlç lç=CçOççv³çç®çí yççyçlççÇlç®ç 

PççuççÇ. Hçjblçá içUçÇlçç®ççÇ Oççv³çí, kçÀ[Oççv³çí HçÀuççílHççovç ³ççb®çí níkçwìjçÇ GlHççovç DçvçíkçÀ Jç<çx çÆmLçj nçílçí. ³çç 

çÆHçkçÀçb®³çç GlHççovççlç Yççjlç pçiçç®³çç lçáuçvçílç HçÀçj®ç cççiçí nçílçç. DçççÆCç KççÐçlçíuçç®ççÇ Dçç³ççlç kçÀjçJççÇ 

uççiçlç nçílççÇ. 

JçjçÇuç iççíäçÇ®ççÇ oKçuç IçíTvç 1986 cçO³çí “lçíuççÆyç³çç çÆcçMçvmç 1990 cçO³çí“ kçÀ[Oççv³çí çÆcçMçvmç 

DçççÆCç 1992 cçO³çí “HçÀuççílHççovç çÆcçMçvmç mçá© kçÀjC³ççlç Dççuçí. 15 lçí 20 Jç<çx nçÇ çÆcçMçvmç 

DççÆmlçlJççlç Dççnílç DçççÆCç níkçwìjçÇ GlHççovç Jçç{çÇ®çí Òç³çlvç ®ççuçÓ Dççnílç. Hçjblçá ³çç çÆcçMçvçyççyçlç  

[ç@. mJççcççÇvççLçvç ³ççbvççÇ “Towards Hunger Free India” ³çç 2006 cçO³çí çÆuçnçÇuçíu³çç uçíKççblç GOç=lç 

kçíÀuçíuççÇ kçíÀuçíuççÇ cçççÆnlççÇ çÆvçjçMççpçvçkçÀ Dççní. 1996 cçO³çí DççHçCç DççHçu³çç lçíuçç®³çç GlHççovçç®³çç 

(24 uççKç ìvç) kçíÀJçU 10 ìkçwkçíÀ KççÐçlçíuç Dçç³ççlç kçíÀuçí nçílçí. mçvç 2004 cçO³çí DççHçCç IçjiçálççÇ 

lçíuçç®³çç GlHççovçç FlçkçíÀ cnCçpçí 25 uççKç ìvç KççÐç lçíuç Dçç³ççlç kçíÀuçí. HçÀuççílHççovççblçnçÇ Flçj oíMççb®³çç 

lçáuçvçílç níkçwìjçÇ GlHççovç çÆvçc³ççHçí#çç kçÀcççÇ Dççní. içíuççÇ 15-20 Jç<çx nçÇ çÆcçMçvmç DççÆmlçlJççlç DçmçÓvç 

níkçwìjçÇ GlHççovççlç Jçç{ vççnçÇ. DçççÆCç Dçç³ççlççÇJçj ojJç<çça Jçç{lçç Kç®ç& nçílç Dççní. Dçmçí kçÀç? 

 

10)cçOçcççM³çç DçççÆCç mçHçá<Hç JçvçmHçlççÇ : 
Hç=LJççÇJçjçÇuç mçpççÇJççb®³çç Gl¬çÀçblççÇ Òç¬çÀçÇ³çílç, Hç=LJççÇJçj ÒççCççÇ pççÇJçvç çÆvçcçç&Cç nçíC³ççHçÓJçça uççKççí Jç<çx 

DççOççÇ HçáÀuççCçN³çç JçvçmHçlççÇ DçççÆCç HçáÀuçCççN³çç JçvçmHçlççÇJçj KççÐççmççþçÇ HçÓCç&HçCçí DçJçuçbyçÓvç DçmçCççN³çç 

cçOçcççM³ççb®ççÇ çÆvççÆcç&lççÇ PççuççÇ. cçOçcççM³çç l³ççb®³çç KççÐççmççþçÇ HçáÀuçCççN³çç JçvçmHçlççÇJçj mçbHçáCç&HçCçí DçJçuçbyçÓvç 

Dçmçlççlç DçççÆCç 70 ìkçwkçíÀ HçáÀuçCççN³çç JçvçmHçlççÇ HçjçiççÆmçb®çvççmççþçÇ cnCçpçí yççÇpç-HçÀuç OççjCçímççþçÇ 

cçOçcççM³ççmççjK³çç kçÀçÇìkçÀçbJçj DçJçuçbyçÓvç Dçmçlççlç. HçáÀuçCççN³çç JçvçmHçlççÇ DçççÆCç cçOçcççM³çç ³ççb®çí ní 

HçjmHçjçJçuçbçÆyçlJç içíuççÇ uççKççí Jç<çx ®ççuçlç Dççuçí Dççní. SkçÀç®çí DçYççJççÇ oámçN³çç®çí DççÆmlçlJç®ç DçMçkçw³ç 

Dççní Dçmçí cnìu³ççmç DççÆlçMç³ççíçqkçwlç nçíCççj vççnçÇ. 

MçílççÇçÆHçkçÀçbHçÌkçÀçÇ içnÓ, Yççlç, pJççjçÇ, yççpçjçÇ F. lç=CçOççv³çí mJçHçjçiçHçÀçÆuçlç çÆkçbÀJçç JççN³ççcççHç&Àlç 

HçjHçjçiçHçÀçÆuçlç Dççnílç. çÆn çÆHçkçíÀ HçjçiçYçJçvççmççþçÇ DçççÆCç yççÇpçOççjCçímççþçÇ çÆkçÀìkçÀçbJçj DçJçuçbyçÓvç vçmçlççlç. 

HçjblçÓ iççÆUlçç®ççÇ Oççv³çí, kçÀ[Oççv³çí, ®ççN³çç®ççÇ çÆHçkçíÀ, cçmççu³çç®ççÇ çÆHçkçíÀ, HçÀUYççp³çç, çÆyç³ççCçç®ççÇ çÆHçkçíÀ, 



 

96 

HçÀUHçÀUçJçU çÆn çÆHçkçíÀ HçjçiççÇYçJçvççmççþçÇ cçOçcççM³ççmççjK³çç kçÀçÇìkçÀçbJçj DçJçuçbyçÓvç Dçmçlççlç. çÆn çÆHçkçíÀ 

mJçHçjçiççÆmçbçÆ®çlç JççbPç (Self-Sterile) Hçj-HçjçiççÆmçbçÆ®çlç mçHçÀuç (Cross-Fertile) Dççnílç. cçOçcççM³ççb®³çç 

HçáÀuççblççÇuç cçkçÀjbo – Hçjçiç iççíUç kçÀjC³çç®³çç ÒççÆ¬çÀ³çílç SkçÀç HçáÀuççlççÇuç HçÓyççÇpç DçççÆCç oámçN³çç HçáÀuççblççÇuç 

m$ççÇ yççÇpç ³ççb®çí cççÇuçvç nçíTvç yççÇpç-HçÀuç OççjCçç nçílçí DçççÆCç yççÇ³ççCçç®ççÇ ÒçlçnçÇ mçáOççjlçí. 

HçjHçjçiçHçÀçÆuçlç (Cross-Fertile) çÆHçkçÀçbcçO³çí GÊçcç çÆyç³ççCçí, Kçlçç-HççC³çç®³çç ³ççíi³ç cçç$çç DçççÆCç çÆHçkçÀ-

mçbj#çCç ¿çç çÆvççÆJçÿç JççHçju³ççvçblçj çÆn çÆHçkçíÀ pçíJnç HçáÀuççblç ³çílççlç lçíbJnç cçOçcççM³ççbmççjKçí GHç³çákçwlç kçÀçÇìkçÀ 

HçájíMçç mçbK³çívçí GHçuçyOç vçmçlççÇuç lçj HççÆnu³çç ®ççjnçÇ çÆvççÆJçÿç Jçç³çç pççTvç DçHçíçÆ#çlç kçÀcççuç HççÇkçÀ -

GlHççovç çÆcçUCççj vççnçÇ. 

 

11)HçjçiççÇYçJçvççmççþçÇ cçOçcççM³çç®ç kçÀçb? 
MçílççÇ DçççÆCç yççiçç³çlççÇ #çí$ççblç çÆvçmçiçç&lç GHçuçyOç Dçmçuçíuçí DçvçíkçÀ kçÀçÇìkçÀ Dççnílç. Hçjblçá cçOçcççM³çç 

J³ççÆlçjçÇkçwlç Flçj kçÀçÇìkçÀçbcçO³çí SkçÀç®ç pççlççÇ®³çç çÆHçkçÀçJçj mççlçl³ççvçí cçkçÀjbo-Hçjçiç iççíUç kçÀjC³çç®ççÇ ÒçJç=ÊççÇ 

vçmçlçí. ³çç Guçì cçOçcççM³çç SkçÀoç SkçÀç çÆHçkçÀçb®³çç HçáÀuççíN³ççJç©vç cçkçÀjbo-Hçjçiç iççíUç kçÀ© uççiçu³çç çÆkçÀ 

l³çç çÆHçkçÀç®çç HçáÀuççíjç mçbHçíHç³ç¥lç SkçÀçÆvçÿívçí l³çç®ç HçáÀuççíN³çç®çç cçkçÀjbo-Hçjçiç iççíUç kçÀjlççblç. ³çç l³ççb®³çç 

mJçYççJç-JçÌçÆMçä³ççcçáUí (Floral Fidelity) Flçj kçÀçíþu³ççnçÇ kçÀçÇìkçÀçbHçí#çç cçOçcççM³çç pççmlç kçÀç³ç&#çcç DçççÆCç 

YçjJçMçç®³çç HçjçiççÆmçb®çkçÀ mçcçpçu³çç pççlççlç. cçOçcççM³çç ³çç pççmlç kçÀç³ç&#çcç HçjçiççÆmçb®çkçÀ Dçmçu³ççcççiçí 

Flçj DçvçíkçÀ kçÀçjCçí KççuççÇuçÒçcççCçí Dççnílç. 

1) SkçÀç JçmççnlççÇlç 5 lçí 10 npççj cçOçcççM³çç Dçmçlççblç. Flçkçw³çç cççíþîçç mçbK³çívçí HçjçiççÆmçb®çkçÀ Flçj 

oámçN³çç çÆkçÀìkçÀçblç vçmçlççlç. 

2) cçOçcççM³ççb®³çç MçjçÇjçJçj DçmçbK³ç kçíÀmç Dçmçlççlç. ³çç kçíÀmççblç DçvçííkçÀ HçjçiçkçÀCç Dç[kçÀlççblç DçççÆCç 

oámçN³çç HçáÀuççbJçj Hç[Óvç HçjHçjçiççÆmçb®çvç nçílçí. 

3) cçOçcççM³ççcçO³çí cçOç DçççÆCç Hçjçiç mççþçÆJçC³çç®ççÇ Jç=ÊççÇ Dçmçlçí. l³ççcçáUí cçOçcççM³çç cçkçÀjbo-Hçjçiç iççíUç 

kçÀjC³ççmççþçÇ SKççÐçç çÆHçkçÀçJçj çÆoJçmçYçj HçíÀN³çç kçÀjlççblç. ³ççcçáUí HçjçiççÇYçJçvççb®çí kçÀçcç Kçç$ççÇHçÓJç&kçÀ 

DçççÆCç cççíþîçç ÒçcççCççblç nçílçí.  

4) cçOçcççM³çç çÆoJçmçYçj kçÀç³ç&jlç Dçmçu³ççvçí, HçjçiçkçÀçí<ç HçáÀìávç HçjçiçkçÀCç yççníj ³çíC³çç®ççÇ çÆoJçmççlççÇuç 

kçÀçíþuççÇnçÇ JçíU DçmçuççÇ lçjçÇ cçOçcççM³ççb®³çç Hçjçiç iççíUç kçÀjC³çç®³çç ÒççÆ¬çÀ³çílç HçjçiççÇYçJçvç ncçKççmç 

nçílçí. 

5) kçÀçnçÇ kçÀçÇìkçÀ $çÝlçácççvççvçámççj mçáHlççJçmLçílç pççlççlç. cçOçcççM³ççb®³ççlç mçáHlççJçmLçç vçmçlçí. l³çç 

HçjçiççÇYçJçvççmççþçÇ Jç<ç&Yçj GHçuçyOç Dçmçlççlç. 

6) cçOçcççM³ççHççuçvççlç DçvçíkçÀ lçb$çí GHçuçyOç PççuççÇ Dççnílç. HççUçÇJç cçOçcççM³ççb®³çç JçmççnlççR®çí jçlççíjçlç 

100-200 çÆkçÀuççícççÇìj mLçuççblçj kçÀ©vç nákçÀcççÇ HçjçiççÆmçb®çvç kçÀjlçç ³çílçí. 

 

12)cçOçcççM³ççHççuçvç SkçÀ DççÆvçJçç³ç& içjpç: 
DççpçkçÀçuç MçílççÇ yççiçç³çlççÇ HçOolççÇcçO³çí çÆHçkçÀ mçbj#çCççmççþçÇ kçÀçÇìkçÀvççMçkçÀçb®çç JççHçj nçíT uççiçuçç 

Dççní. GHçêJççÇ kçÀçÇìkçÀçb®çç vççMç kçÀjCçí pç©jçÇ®çí Dççní. Hçjblçá DççÆlç lççÇJç´ kçÀçÇìkçÀvççMçkçÀçb®çç DççÆvçyç¥Oç JççHçj 
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Hç³çç&JçjCççmç IççlçkçÀ þjlç Dççní. GHçêJççÇ kçÀçÇìkçÀçbyçjçíyçj mçJç& pççlççÇ®³çç cçOçcççM³çç, kçábÀYççjçÇCç cççM³çç, Yçábiçí 

F. GHç³çákçwlç kçÀçÇìkçÀçb®³çç pççlççÇ MçílççÇçÆJçYççiççlçÓvç vççcçMçí<ç nçíCççN³çç cççiçç&Jçj Dççnílç. HççÆjCççcççÇ 

HçjçiççÇYçJçvççmççþçÇ kçÀçÇìkçÀçbJçj DçJçuçbyçÓvç Dçmçuçíu³çç çÆHçkçÀçb®³çç níkçwìjçÇ GlHççovççlç Içì nçílç Dççní. DçMçç 

HççÆjçÆmLçlççÇlç DççOçáçÆvçkçÀ HçOolççÇ®³çç cçOçcççM³ççHççuçvç J³çJçmçç³ççuçç Hç³çç&³ç vççnçÇ. DçcçíçÆjkçíÀlç DçvçíkçÀ 

J³çJçmçççÆ³çkçÀ cçOçHççU cçOçç®çí GlHçVç IçíC³ççHçí#çç cçOçcççM³ççblçHçxÀ HçjçiççÇYçJçvçç®ççÇ mçíJçç oíC³ççmç HçmçblççÇ oíJçÓvç 

yççiççF&lçoçjçbkçÀ[Óvç SkçÀç JçmççnlççRmççþçÇ SkçÀ cççÆnv³çç®çí 150 [ç@uçmç& Yçç[í çÆcçUJçlççlç. çÆncçç®çuç 

ÒçoíMççlçnçÇ nçÇ HçOolç mçá© PççuççÇ Dççní. mçHçÀj®çboç®çí yççiççF&lçoçj SkçÀç cçOçcççM³çç®³çç JçmççnlççRmççþçÇ 25 lçí 

40 ©Hç³çí ÒççÆlç cççÆnvçç Yçç[í oíJçÓvç HçjHçjçiççÆmçb®çvçç®ççÇ mççí³ç kçÀjlççlç DçççÆCç YçjIççímç GlHççovç çÆcçUJçlççlç. 

®ççjç çÆHçkçÀçb®³çç HçjççÆiçYçJçvççmççþçÇnçÇ cçOçcççM³ççb®çç GHç³ççíiç kçíÀuçç pççlççí. ³ççlç çÆyç³ççCçç®çí níkçwìjçÇ GlHççovç 

Jçç{lçí DçççÆCç çÆyç³ççCççb®ççÇ GiçJçCç #çcçlçç KçÓHç Dçmçlçí. ³çç çÆyç³ççCççbHççmçÓvç lç³ççj nçíCççjç ®ççjç pççmlç HççÌäçÇkçÀ 

Dçmçlççí. GÊçcç çÆyç³ççCçí, Kçlçí, pçuççÆmçb®çvç DçççÆCç çÆHçkçÀ mçbj#çCç ³çç vçblçj çÆHçkçíÀ HçáÀuççlç DççuççÇ Dçmçlçç 

cçOçcççM³ççlçHçxÀ HçjHçjçiççÆmçb®çvç ³çç Hçç®çJ³çç DçççÆCç cçnlJçç®³çç çÆvççÆJçÿímç Hç³çç&³ç vççnçÇ. 

YççjlççÇ³ç kç=À<ççÇ DçvçámçbOççvç mçbmLççvç ³çíLççÇuç kç=À<ççÇ Mççm$ç%ççb®³çç DçnJççuççvçámççj HçjçiççÇYçJçvççmççþçÇ 

kçÀçÇìkçÀçbJçj HçÓCç&HçCçí DçJçuçbyçÓvç Dççnílç DçMççÇ Yççjlççblç yççjç cçnlJçç®ççÇ çÆHçkçíÀ Dççnílç. ³çç yççjç çÆHçkçÀçbKççuççÇuç 

#çí$çHçÀU uç#ççblç Içílçç ³çç çÆHçkçÀçb®çí mçbHçÓCç& HçjçiççÇYçJçvç kçÀjC³ççmççþçÇ kçÀcççÇlçkçÀcççÇ 70 uççKç cçOçcççM³ççb®³çç 

JçmççnlççR®ççÇ içjpç Dççní DçççÆCç Yççjlççblç HçÀkçwlç 15 uççKç cçOçcççM³ççb®³çç JçmççnlççÇ Dççnílç. 

 

13)cçOçcççM³çç DçççÆCç HçjçiççÇYçJçvç: 
cçOçcççM³ççbcçáUí p³çç çÆHçkçÀçbcçO³çí HçjHçjçiççÇYçJçvç nçíTvç çÆHçkçÀçb®çí SkçÀjçÇ GlHççovççlç Jçç{ nçílçí DçMçç 

kçÀçbnçÇ çÆHçkçÀçb®ççÇ ³ççoçÇ Hçá{çÇuçÒçcççCçí: 

lçíuççÆyç³çç : mçá³ç&HçÓÀuç, kçÀj[F&, mççí³ççyççÇvç, lççÇU, kçÀçjUç, pçJçmç 

[çUçÇ : lçÓj, cçÓiç, G[çÇo, cçìkçÀçÇ 

HçÀUçÆHçkçíÀ : mçHçÀj®çbo, mçb$ççÇ, cççímçbyççÇ, çÆuçbyçÓ, Hçí©, kçÀçÆuçbiç[, [çUçRyç F. 

HçÀUYççp³çç : JççbiççÇ, YçW[çÇ, çÆcçj®ççÇ, kçÀçkçÀ[çÇ, YççíHçUí, Hç[JçU, kçÀçjuççÇ F. 

Yççp³çç®ççÇ çÆyç³ççCçí : kçÀçíyççÇ, kçÀç@çÆuçHçwuçç@Jçj, cçáUç, kçÀçboç, uçmçÓCç F. 

®ççjç çÆHçkçíÀ : uçmçÓCç Iççmç, yçjmççÇcç F. 

DçcçíçÆjkçíÀlççÇuç kç=À<ççÇ Mççm$ç%ççb®³çç DçnJççuççÒçcççCçí cçOçcççM³ççblçHçxÀ HçjçiççÇYçJçvç nçíTvç çÆcçUçuçíu³çç 

Jçç{çÇJç kç=À<ççÇ GlHççovçç®çí cçáu³ç ní cçOçcççM³ççbvççÇ lç³ççj kçíÀuçíu³çç cçOçç-cçíCçç®³çç cçáu³çç®³çç 15 lçí 20 Hçì 

pççmlç Dçmçlçí. 

 

14)cçOçcççM³ççb®³çç JçmççnlççR®ççÇ cçnçjç<ì^ç®ççÇ içjpç: 
cçnçjçä^çlç mçácççjí 210 uççKç níkçwìj #çí$ç çÆvçjçÆvçjçÈ³çç çÆHçkçÀçb®³çç uççiçJç[çÇKççuççÇ Dççní. pJççjçÇ, 

yççpçjçÇ, cçkçÀç ³çç lç=CçOççv³çç®³çç HçáÀuççíN³ççHççmçÓvç cçOçcççM³ççbvçç l³ççb®çí KççÐç çÆcçUlçí. cçç$ç nçÇ çÆHçkçíÀ 

HçjçiççÇYçJçvççmççþçÇ kçÀçÇìkçÀçbJçj DçJçuçbyçÓvç vççnçÇlç. Hçjblçá YçáF&cçáiç JçiçUlçç yççkçÀçÇ®ççÇ içUçÇlçç®ççÇ çÆHçkçíÀ, 

kçÀ[Oççv³çí DçççÆCç Flçj çÆHçkçíÀ HçjHçjçiççÇYçJçvççmççþçÇ cçOçcççM³ççmççjK³çç kçÀçÇìkçÀçbJçj DçJçuçbyçÓvç Dçmçlççlç. 
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cçnçjçä^çlç DçMçç lçíuççÆyç³ççbKççuççÇ mçácççjí 30 uççKç níkçwìj #çí$çHçÀU Dççní. kçÀ[Oççv³ççKççuççÇuç #çí$ç 10 

uççKç níkçwìj DçççÆCç HçÀUHçÀUçJçU 8 lçí 10 uççKç níkçwìj nçÇ mçJç& çÆHçkçíÀ HçáÀuççblç DççuççÇ Dçmçlçç, 

HçjçiççÇYçJçvç kçÀ©vç çÆHçkçÀçb®çí GlHççovççlç Jçç{ DçççÆCç çÆHçkçÀçb®çí ÒçlççÇlç mçáOççjCçç Dçmçí oçívnçÇ HçÀç³çoí 

çÆcçUçÆJçC³ççmççþçÇ cçOçcççM³ççb®³çç JçmççnlççR®ççÇ içjpç Dççní. cçOçcççM³ççb®³çç JçmççnlççÇ mLçuççblçj kçÀ©vç KçjçÇHç, 

jyççÇ çÆHçkçÀçbmççþçÇ JççHçju³çç DçççÆCç çÆvçmç&iççlç GHçuçyOç Dçmçuçíu³çç GHç³çákçwlç kçÀçÇìkçÀçb®ççÇ mçbK³çç uç#ççlç IçílçuççÇ 

lçjçÇ cçnçjçä^ç®ççÇ çÆkçÀcççvç 5 lçí 7 uççKç cçOçcççM³ççb®³çç JçmççnlççÇb®ççÇ içjpç Dççní. Dççpç cçnçjçä^çblç 2500 

cçOçHççU DçççÆCç 10 npççj cçOçcççM³ççb®³çç JçmççnlççÇ Dççnílç.  

 
15)cçOçcççM³ççHççuçvç J³çJçmçç³ççlç kç=À<ççÇ #çí$ççlççÇuç Dç[®çCççÇ: 

kç=À<ççÇ#çí$ççlç cçOçcççM³ççHççuçvç J³çJçmçç³ç ©pççÆJçC³ççlç oçívç cçáK³ç Dç[®çCççÇ Dççnílç. 

Dç) oçÇIç& cçáolççÇ®çç oá<kçÀçUçÇ kçÀçU: kç=À<ççÇ #çí$ççblç cçOçcççM³ççbvçç KççÆjHç DçççÆCç jyççÇ çÆHçkçÀçb®çí HçáÀuççíN³çç®³çç 

nbiççcççlç KççÐç çÆcçUlçí. yççkçÀçÇ®³çç cççÆnv³ççblç l³ççbvçç Hçájímçí KççÐç çÆcçUlç vççnçÇ. 

yç) kçÀçÇìkçÀvççMçkçÀçb®çç JççHçj: DççOçáçÆvçkçÀ MçílççÇ HçOolççÇlç kçÀçÇ[-jçíiççbHççmçÓvç çÆHçkçÀçb®çí mçbj#çCç kçÀjC³ççmççþçÇ 

kçÀçÇìkçÀvççMçkçÀçb®çç JççHçj kçÀjCçí pç©jçÇ®çí Dççní. Hçjblçá lççÇJç´ kçÀçÇìkçÀvççMçkçÀçb®³çç DççÆlçJççHçjçcçáUí GHçêJççÇ 

kçÀçÇìkçÀçbyçjçíyçj cçOçcççM³ççmççjK³çç GHç³çákçwlç kçÀçÇìkçÀçb®ççnçÇ mçbnçj nçílç Dççní. HççÆjCççcççÇ 

HçjçiççÇYçJçvççmççþçÇ kçÀçÇìkçÀçbJçj DçJçuçbyçÓvç Dçmçuçíu³çç çÆHçkçÀçb®çí (lçíuççÆyç³çç-[çUçÇ) níkçwìjçÇ GlHççovç 

Içìlç Dççní. 

 

16)Dç[®çCççÇJçj GHçç³ç ³ççípçvçç: 
JçvççÆJçYççiççlççÇuç cçOçcççM³ççHççuçvçç yçjçíyçj kç=À<ççÇ çÆJçYççiççlççÇuç cçOçcççM³ççHççuçvççJçjnçÇ çÆJçMçí<ç uç#ç 

ÐççJç³ççmç nJçí. ³ççcçáUí cçOçcççM³ççHççuçvç J³çJçmçç³ç Jç=OoçÇ DçççÆCç çÆHçkçÀçb®çí GlHççovççlç cçOçcççM³ççblçHçxÀ nçíCççN³çç 

HçjçiççÇYçJçvççcçáUí Jçç{ Dçmçç oáníjçÇ HçÀç³çoç Dççní. mçJç& Dç[®çCççÇJçj cççlç kçÀjC³ççlç KççuççÇuç cçnlJçç®çí GHçç³ç 

Dççnílç. 

Dç) JçvççÆJçYççiççlççÇuç JçmççnlççR®çí HççJçmççUçÇ mLçuççblçj: JçvççÆJçYççiççblç cçOçcççM³ççbvçç oçÇIç&kçÀçU KççÐç 

çÆcçUlç Dçmçlçí. lçjçÇ HççJçmççÈ³ççlççÇuç lççÇvç cççÆnvçí oá<kçÀçUçÇ Dçmçlççlç. l³ççlç®ç cçíCççÆkçÀ[í, yçájMççÇ, 

ÒççÆlçkçáÀuç yçç¿ç JççlççJçjCç ³ççcçáUí DçvçíkçÀ JçmççnlççÇ HççJçmççÈ³ççlç vççMç HççJçlççblç. mçáoÌJççvçí ³çç®çJçíUçÇ 

vçpççÇkçÀ®³çç MçílççÇçÆJçYççiççblç KççÆjHç çÆHçkçíÀ, içáuçcççínçíjçmççjKçí Jç=#ç, ®ççN³çç®çç cçkçÀç HçáÀuççblç ³çílççblç DçççÆCç 

cçOçcççM³ççbvçç YçjHçÓj KççÐç çÆcçUlçí. MçílççÇçÆJçYççiççlççÇuç HçáÀuççíjç mçäWyçj DçKçíj mçbHçu³ççvçblçj 

JçvççÆJçYççiççÇlç, içJçlçí, lçCçí, lçíj[ç, mççívçkçÀçÇ, pçbiçuççÇ Dççmìj DçççÆCç l³çç HççþçíHççþ Flçj Jç=#ç HçáÀuççblç 

³çílççlç. ³çç iççíäçÇ®çç HçÀç³çoç IçíTvç JçvççÆJçYççiç DçççÆCç vçpççÇkçÀ®çç kç=À<ççÇçÆJçYççiç ³ççblç JçççÆ<ç&kçÀ mLçuççblçj 

kçÀ©vç, cçOçcççM³çç®³çç JçmççnlççR®çí mçbj#çCç, l³ççb®ççÇ mçbK³çç Jçç{çÆJçCçí DçççÆCç HçjçiççÇYçJçvççlçHçxÀ çÆHçkçÀçb®çí 

GlHççovççblç Jçç{ Dçmçç çÆlçníjçÇ HçÀç³çoç nçíT MçkçÀlççí. 

 
yç) mççcççÆpçkçÀ JçvççÇkçÀjCç DçççÆCç cçOçá JçvçmHçlççÇ Òçmççj: cçOçcççM³ççbcçáUí cçOç-cçíCç-Hçjçiç ³ççb®çí GlHçVç 

çÆcçUlçí®ç DçççÆCç HçjçiççÇYçJçvç nçíTvç çÆHçkçÀçb®çí SkçÀjçÇ GlHççovç Jçç{lçí ³ççb®ççÇ pççCççÇJç nçíTvç MçílçkçÀN³ççbvçç 
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oíKççÇuç DççHçCç cçOçcççM³çç HççUÓvç SkçÀ pççí[Oçboç kçÀjçJçç DçççÆCç cçOçcççM³ççblçHçxÀ HçjçiççÆmçb®çvç kçÀ©vç 

IçíTvç çÆHçkçÀç®çí GlHççovç Jçç{JççJçí Dçmçí Jççìlçí. HçjblçÓ MçílççÇmç GHç³çákçwlç Dçmçç nç J³çJçmçç³ç kçÀjC³ççlç 

SkçÀ Dç[®çCç ³çílçí, lççÇ cnCçpçí MçílççÇ çÆJçYççiççlççÇuç oçÇIç& cçáolççÇ®çí oá<kçÀçUçÇ cççÆnvçí. çÆHçkçÀçb®³çç Jçç{çÇmççþçÇ 

cçOçcççM³ççb®çç GHç³ççíiç nçílç Dçmçu³ççvçí MçílçkçÀN³ççbvççÇ cçOçcççM³ççbvçç Jç<ç&Yçj kçÀçnçÇlçjçÇ HçáÀuççíjç çÆcçUlç 

jçnçÇuç DçMçç ÒçkçÀçjí MçílççÇ®çí J³çJçmLççHçvç kçíÀuçí HçççÆnpçí. yççbOççJçj cçOçcççM³ççbvçç GHç³çákçwlç DçMççÇ Pçç[í 

uççJççJççÇlç. HççÆ[kçÀ pçcççÇvççÇlç JçvçMçílççÇ kçÀjlççbvçç yççíj, MçíJçiçç, nçoiçç, kçÀJçþ, pççbYçÓU, Sívç, çÆnj[ç, 

çÆ®çb®ç, pçbiçuççÇ yçoçcç, MçcççÇ, kçÀ[áçÆvçbyç, içáuçcççínj, HçíCìçHçÀçíjcç DçMççÇ yçnáGÎíMççÇ³ç Pçç[í uççJççJççÇlç. 

l³çç®çyçjçíyçj kçÀçíLçbçÆyçj, cçkçÀç, kçÀçjUç çÆlçU, uçmçáCç Iççmç, yçjmççÇcç, mçá³ç&HçáÀuç, kçÀj[F&, lççÇU, 

HçÀUYççp³çç DçMççÇ çÆcçÞç çÆHçkçíÀ Içílçu³ççmç Jç<ç&Yçj cçOçcççM³ççb®³çç JçmççnlççÇ HççUlçç ³çílççÇuç. JçvççÇkçÀjCç, 

mççcçççÆpçkçÀ JçvççÇkçÀjCç, JçvçMçílççÇ, kç@Àvç@çuç Jç jml³ççuçiçlç®çí mçáMççíçÆYçkçÀjCç Fl³ççoçÇ kçÀç³ç&¬çÀcç cççíþîçç 

ÒçcççCççlç nçlççÇ IçíC³ççlç ³çílç Dççnílç. l³ççb®³çç O³çí³ç-OççíjCççbvçç yççOçç vç DççCçlçç DçMççÇ Pçç[í-Pçá[Hçí, 

DççÌ<çOççÇ JçvçmHçlççÇ, MççíçÆYçJçblç HçáÀuçí, çÆvçJç[lçç ³çílççÇuç kçÀçÇ l³ççcçáUí cçOçcççM³ççbvçç Jç<ç&Yçj kçÀçíþu³ççlçjçÇ 

Pçç[çb®³çç HçáÀuççbHççmçÓvç KççÐç çÆcçUíuç DçççÆCç MçílçkçÀN³ççuçç ³çç JçvçmHçlççR®³çç HçÀUçHççmçÓvç, HççvççHççmçÓvç 

DçççÆLç&kçÀ uççYç çÆcçUíuç. 

JçvççÆJçYççiççlçnçÇ Dçmçç cçOçá-JçvçmHçlççR®çç Òçmççj kçÀ©vç JçmççnlççR®ççÇ mçbK³çç Jçç{çÆJçCçí Mçkçw³ç Dççní. 

mç¿ççêçÇ®çí JçvççblçÓvç HçíÀyç´áJççjçÇ – cçç®ç& cççÆnv³ççlç HçáÀuççCççN³çç pççbYçUç®³çç Pçç[çbHççmçÓvç cçOçHççUçmç cçOçç®çí 

cçáK³ç GlHççovç çÆcçUlçí. pççbYçUç®ççÇ Pçç[í HçáÀuçC³çç®çí DççOççÇ HçáÀuççCççN³çç Goç. çÆHçmçç, lçJçmçç, DçbyçáUkçÀçÇ, 

Dçç¬çÀç F. JçvçmHçlççR®çç Òçmççj kçíÀu³ççmç JçmççnlççR®ççÇ mçbK³çç Jçç{çÆJçCçí DçççÆCç pççmlççÇ®çí cçOççílHççovç kçÀjCçí 

Mçkçw³ç Dççní. 

 

17)cçnçjçä^çlççÇuç MçílççÇ DçççÆCç MçílçkçÀjçÇ: 
cçnçjçä^çlççÇuç mçácççjí 310 uççKç níkçwìj YççÌiççíçÆuçkçÀ #çí$ççHçÌkçÀçÇ 210 uççKç níkçwìj #çí$ç 

uççiçJç[çÇKççuççÇ Dççní. 15 ìkçwkçíÀ #çí$ç JçvççbKççuççÇ Dççní DçççÆCç HçÀkçwlç 15 ìkçwkçíÀ #çí$ç çÆmçb®çvççKççuççÇ Dççní. 

Kçç$ççÇMççÇj Hçpç&v³çç®çí #çí$ç JçiçUlçç mçácççjí 50 ìkçwkçíÀ #çí$ç DçJç<ç&CçÒçJçCç Dççní. 

cçnçjçä^çlç mçácççjí 95 uççKç YçÓOççjkçÀ Kççlçíoçj DçmçÓvç SkçÀ níkçwìjHçí#çç kçÀcççÇ pçcççÇvç Dçmçuçíuçí 34 

uççKç DçççÆCç SkçÀ lçí oçívç níkçwìj pçcççÇvç Dçmçuçíuçí 29 uççKç Kççlçíoçj Dççnílç cnCçpçí®ç mçácççjí 63 uççKç 

MçílçkçÀjçÇ ní DçuHç YçÓOççjkçÀ çÆkçbÀJçç sçíìí MçílçkçÀjçÇ Dççnílç. l³ççlç®ç cçnçjçä^çlççÇuç pçJçUpçJçU 50 ìkçwkçíÀ 

#çí$ç DçJç<ç&Cç ÒçJçCç Dçmçu³ççvçí DçuHçYçÓOççjkçÀ DçççÆCç sçíìí MçílçkçÀjçÇ ³ççb®³çç [çíkçw³ççJçj mçlçlç ìçbiçlççÇ lçuçJççj 

Dçmçlçí. DçMçç MçílçkçÀN³ççlç Dççlcçnl³çí®çí ÒçcççCç Jçç{lç ®ççuçuçí Dççní. 

MçílçkçÀN³çç®³çç Dççlcçnl³çç LççbyççJ³ççlç cnCçÓvç cçnçjçä^ Mççmçvççvçí MçílççÇ Mççm$ç%ç [ç@. mJççcççÇvççLçvç 

³ççb®³çç DçO³ç#çlçíKççuççÇ mççÆcçlççÇ mLççHçvç kçÀíuççÇ nçílççÇ. ³çç mççÆcçlççÇ®çç DçnJççuç JççmlçJçlçí®çí oMç&vç Iç[JçCççjç 

Dççní. [ç@. mJççcççÇvççLçvç cnCçlççlç“ YççjlççlççÇuç 60 kçÀçíìçÇ uççíkçÀ kç=À<ççÇ#çí$ççlç Dççnílç. HçjblçÓ kç=À<ççÇ J³çJçmçç³ç 

nç YççjlççlççÇuç mçJçç&lç cççíþç KççpçiççÇ GÐççíiç Dççní ³çç®ççÇ Mççmçvç DçççÆCç pçvçlçç HçáCç&HçCçí oKçuç Içílç vççnçÇ. 

oámçjç SkçÀ çÆJçjçíOççYççmç cnCçpçí oíMççlççÇuç 60 kçÀçíìçRHçí#çç pççmlç uççíkçÀ kç=À<ççÇ J³çJçmçç³ççlç Dçmçlççvçç 

l³ççlççÇuç 40 kçÀçíìçÇ uççíkçÀ ní YçÓcççÇnçÇvç MçílçcçpçÓj Dççnílç. cççÇ pçíJnç kç=À<ççÇ J³çJçmçç³ç cnCçlççí lçWJnç lççí çÆHçkçíÀ, 
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HçMçáOçvç, cçlm³çHççuçvç, cçOçcççM³ççHççuçvç, Jçvçmçbj#çCç, kç=À<ççÇcççuççJççjçÇuç ÒççÆ¬çÀ³çç Dçmçç mçJç&kçÀ<ç Dçmçlççí. 

mçbHçÓCç& pçuçðççílç, pçuççMç³ç DçççÆCç pçcççÇvç DççOçççÆjlç GÐççíiç cnCçpçí kç=À<ççÇGÐççíiç” çÆHçkçÀçb®çí IçìCççN³çç çÆkçbÀJçç 

DçuHç GlHççovççbJçj lçí cnCçlççlç “HççÆnu³çç nçÆjlç ¬çÀçblççÇvçblçj Oççv³ççvçí kçÀçíþçjí YçjuççÇ DçççÆCç Dççcç®³ççlç 

Dççlcçmçblçáälçç DççuççÇ. DççcnçÇ DççlcççÆvçYç&j Pççuççí DçMççÇ YççJçvçç PççuççÇ. Hçjblçá kçÀçíþçjçlç Oççv³çç®³çç jçMççÇ 

DçççÆCç uç#ççJçOççÇ uççíkçÀ GHççMççÇ DçMççÇ HççÆjçÆmLçlççÇ çÆvçcçç&Cç PççuççÇ Dççní.“ DçVçOççv³çç®³çç Dçç³ççlççÇJçj lçí 

cnCçlççlç, “DçVçOççv³çç®ççÇ DçççÆCç DçVçOççv³ççJçj ÒççÆ¬çÀ³çç kçíÀuçíu³çç cççuçç®ççÇ kç=À<ççÇÒçOççvç Yççjlççvçí Dçç³ççlç 

kçÀjCçí cnCçpçí yçíjçípçiççjçÇ Dçç³ççlç kçÀjC³ççmççjKçí Dççní.“ 

cçnçjçä^çlç lçíuççÆyç³ççb®çí mçjçmçjçÇ GlHççovç níkçwìjçÇ 811 çÆkçÀuççí Dççní DçççÆCç kçÀ[Oççv³ççb®çí GlHççovç 

níkçwìjçÇ 537 çÆkçÀuççí Dççní. nçÇ kç=À<ççÇ GlHççokçÀlçç pççiçlççÇkçÀ kç=À<ççÇ GlHççokçíÀ®³çç 40 lçí 50 ìkçwkçíÀ®ç 

Dççní. lçíuççÆyç³çç DçççÆCç [çUçÇ ³ççb®ççÇ Dçç³ççlç ojJç<çça Jçç{lç Dççní. ³çíl³çç onç Jç<çç&lç kç=À<ççÇGlHççokçÀlçç oáHHçì 

nçíCçí kçÀçUç®ççÇ içjpç Dççní. kç=À<ççÇ GlHççovç oj 2.2 Jç©vç 4.0 ìkçwkçw³ççJçj vçíC³çç®çí kç=À<ççÇ Kççl³çç®çí GçÆoä 

Dççní. ³ççblç HççjbHçççÆjkçÀ çÆvççÆJçÿç, çÆJçmlççj, ÒççÆMç#çCç, DççOçáçÆvçkçÀ MçílççÇ-HçOolççÇ ³ççb®çyçjçíyçj HçjçiççÇYçJçvççmççþçÇ 

cçOçcççM³çç nçÇ iççíä vçpçjíDçç[ kçÀ©vç ®ççuçCççj vççnçÇ. 

 

18)cçOçcççM³ççHççuçvçç®çí HçÀç³çoí: mJç³çbjçípçiççj, cçOççílHççovç DçççÆCç kç=À<ççÇ GlHççovççlç Jçç{: 
DççHçu³çç mçáoÌJççvçí cçnçjçä^çlç mç¿ççêçÇ®³çç HçJç&lçjçbiççlççÇuç mçoçHçCçça, çÆvçcçmçoçHçCçça Jçvçí DçççÆCç 

iç[çÆ®çjçíuççÇ, ®çbêHçÓj, DçuuççHçuuççÇ ³çíLççÇuç ocçì HççvçPç[çÇ®ççÇ Jçvçí nçÇ YççjlççÇ³ç mççlçíjçÇ cçOçcççM³ççb®ççÇ 

kçÀç³çcç®ççÇ JçmçlççÇmLççvçí Dççnílç DçççÆCç lçíLçí YçjHçÓj vçÌmççÆiç&kçÀ cçOçcççM³ççb®³çç JçmççnlççÇ GHçuçyOç Dççnílç. nç 

çÆJçYççiç cçOçcççM³ççb®³çç JçmççnlççR®çç kçÀç³çcç®çç ñççílç Dççní. ¿çç JçvççblçÓvç DçççÆCç l³çç YççíJçlççuç®³çç Kçç$ççÇMççÇj 

HççJçmçç®³çç kç=À<ççÇ#çíb$ççlç YççjlççÇ³ç mççlçíjçÇ cçOçcççM³ççHççuçvçç®çç Òçmççj, çÆmçb®çvççKççuççÇ Dçmçuçíu³çç cçÌoçvççÇ 

kç=À<ççÇ#çí$çbçlç ³çájçíçÆHç³ç mççlçíjçÇ cçOçcççM³ççHççuçvçç®çç Òçmççj DçççÆCç kçÀçíj[JççnÓ kç=À<ççÇ #çí$ççlç mLçuççblçj DççOçççÆjlç 

YççjlççÇ³ç DçççÆCç ³çájçíçÆHç³ç cçOçcççM³ççHççuçvçç®çç Òçmççj DçMçç çÆlçníjçÇ jCççÆvçlççÇvçí cçnçjçä^çblç cçOçcççM³ççHççuçvç 

J³çJçmçç³ç Jçç{Óvç mçO³çç®³çç 10 npççj cçOçcççM³ççb®³çç JçmççnlççRJç©vç ³çíl³çç onç Jç<çç&lç cçOçcççM³ççb®³çç 

JçmççnlççR®ççÇ mçbK³çç oçívç uççKççbJçj vçíCçí DçMçkçw³ç vççnçÇ. DçççÆCç KççuççÇuç HçÀç³çÐççmççþçÇ kçÀçnçÇnçÇ kçÀ©vç ní GçÆoä 

iççþçJç³ççmç mçJç&kçÀ<ç Òç³çlvç kçÀjçJç³ççmç nJçílç. 

1) mçácççjí 1 uççKç DçuHçYçÓOççjkçÀ, YçÓçÆcçnçÇvç MçílçcçpçÓj, DçççÆoJççmççÇ F. oáyç&uç IçìkçÀçmç mJç³çbjçípçiççj. 

2) SjJççÇ HçáÀuççlçÓvç mçákçÓÀvç Jçç³çç pççCççjç cçkçÀjbo, Hçjçiç cçOçcççM³ççblçHçxÀ iççíUç kçÀ©vç kçÀçíìîççJçOççÇ ©Hç³çí 

çÆkçÀcçlççÇ®³çç uççKççí çÆkçÀuççí cçOçç®ççÇ, cçíCçç®ççÇ DçççÆCç Hçjçiçç®ççÇ çÆvççÆcç&lççÇ. 

3) mçáçÆMççÆ#çlç lç©Cç yçíjçípçiççjçbvçç, cçOç, cçíCç DçççÆCç Flçj HçoçLçç¥®çí mçbkçÀuçvç l³ççJçjçÇuç Òç¬çÀçÇ³çç l³ççHççmçÓvç 

cçáu³çJççÆOç&lç HçoçLçç¥®ççÇ çÆvççÆcç&lççÇ Dçmçç jçípçiççj. 

4) HçjHçjçiçHçÀçÆuçlç çÆHçkçÀçbcçO³çí HçjçiççÇYçJçvç kçÀ©vç çÆHçkçÀçb®çí níkçwìjçÇ GlHççovççlç YçjIççímç Jçç{. 

5) cçOçcççM³ççHççuçvç nç mJç³çbjçípçiççj çÆvçcçç&Cç kçÀjCççjç cçOç-cçíCç F. HçoçLçç¥®çí GlHççovç kçÀjCççjç, 

MçílççÇçÆHçkçÀçb®çí GlHççovç Jçç{çÆJçCççjç, MçílçkçÀN³ççbvçç Içj®³çç IçjçÇ HçÀçJçu³çç JçíUçblç mçá© kçÀjlçç 

³çíC³ççmççjKçç, çqðç³çç, ÒççÌ{ cçáuçí, Jç³çmkçÀ cççCçmçí ³ççbvççÇnçÇ kçÀjlçç ³çíC³ççmççjKçç Hç³çç&JçjCççMççÇ cçÌ$ççÇ 

jçKçCççjç SkçÀ GÊçcç pççí[Oçboç Dççní. 
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19)kç=ÀlççÇ Jç kçÀç³ç&¬çÀcç: 
JçjçÇuç GçÆoä mççO³ç kçÀjC³ççmççþçÇ Hçá{çÇuç 5-10 Jç<çç&mççþçÇ çÆJçmlççj ³ççípçvçç DçççÆCç kç=ÀlççÇ kçÀç³ç&¬çÀcç 

çÆvççÆ½çlç kçÀjçJçç uççiçíuç. kç=ÀlççÇ kçÀç³ç&¬çÀcççblç KççuççÇuç iççíäçRvçç ÒççOççv³ç ÐççJçí uççiçíuç. 

Dç) cçOçáHçíìîçç çÆvççÆcç&lççÇ - cçOçcççM³ççb®³çç JçmççnlççR®ççÇ mçbK³çç Jçç{çÆJçC³ççmççþçÇ cçÓU içjpç cçOçá-Hçíìîççb®ççÇ 

Dçmçlçí. cçOçá-Hçíìîçç uçIçá cçOçá-Hçíìîççb®ççÇ çÆvççÆcç&lççÇ, mççþJçCç DçççÆCç HçájJçþç ³ççyççyçlç kçÀç³ç&JççnçÇ kçÀjCçí. 

vçJççÇvç cçOçHççUçbmççþçÇ pçvçlçç cçOçáHçíìçÇ lç³ççj kçÀjçJççÇ.  

yç) pçávçí cçOçHççU : cçnçjçä^çlç mçácççjí 2500 cçOçHççU DçmçÓvç lçí HççUlç Dçmçuçíu³çç 10000 

JçmççnlççÇ Dççnílç. ní cçOçHççU DçççÆCç l³çç®³çç JçmççnlççÇ nçÇ cçnçjçä^ç®ççÇ mçbHçÊççÇ Dççní. ní cçOçHççU mçO³çç 

mçjçmçjçÇvçí 4-5 JçmççnlççÇ HççUlç Dççnílç. ³çç cçOçHççUçbpçJçU lçbb$ç%ççvç Dççní. l³ççbvçç Òççílmççnvç oíTvç 

l³ççbvççÇ mçjçmçjçÇ 8 lçí 10 JçmççnlççÇ HççUu³çç lçj cçnçjçä^çlççÇuç JçmççnlççR®ççÇ mçbK³çç lJçjçÇlç DçççÆCç 

kçÀcççÇ Kç®çç&lç oáHHçì kçÀjCçí DçMçkçw³ç vççnçÇ. l³ççmççþçÇ 1) cçOçHççUçb®çí lççbçÆ$çkçÀ kçÀçÌMçu³ç Jçç{çÆJçCçí 2) 

l³ççbvçç cçOçá-Hçíìîçç mçnpç mçJçuçlççÇ®çí ojçvçí GHçuçyOç kçÀ©vç oíCçí 3) cçOç-cçíCç-Hçjçiç ÒççHçççÆuçmç F. 

HçoçLçç¥®çí GlHççovç kçÀjCçí DçççÆCç 4) JçvççÆJçYççiç DçççÆCç vçpççÇkçÀ®³çç MçílççÇ çÆJçYççiç ³ççblç mLçuççblçj 

kçÀjC³ççmç Òççílmççnvç oíCçí ³çç iççíäçÇ kçÀjCçí DççJçM³çkçÀ Dççní. 

kçÀ) vçJççÇvç cçOçHççU : mçO³çç®çí onç npççjçJç©vç JçmççnçlççR®ççÇ mçbK³çç 1-2 uççKççbHç³ç¥lç vçíC³ççmççþçÇ vçJççÇvç 

cçOçHççU lç³ççj kçÀjCçí pç©j Dççní. Jçvç DçççÆCç kç=À<ççÇ çÆJçYççiççkçÀ[í GHçuçyOç Dçmçuçíu³çç Hçç³ççYçÓlç mççí³ççÇ 

JççHç©vç nçÇ iççíä mççO³ç kçÀjCçí Mçkçw³ç Dççní. ³ççmççþçÇ 1) cçnçjçä^çlç mçácççjí 80 MçílçkçÀçÇ MççUç 

Dççnílç. l³ççb®³çç DçY³ççmç¬çÀcççbvçç cçOçcççM³ççHççuçvç nç çÆJç<ç³ç DçmççJçç. 2) cçnçjçä^çlç kç=À<ççÇ çÆJç%ççvç 

kçWÀêí Dççnílç. ³çç kçíÀêçb®çí cççO³ççcççlçÓvç cçOçcççM³ççHççuçvçç®ççÇ GHç³çákçwlçlçç DççOçáçÆvçkçÀ lçb$ç%ççvç, 

kçÀçÇìkçÀvççMçkçÀçb®çí oá<HçjçÇCççcç F. cçççÆnlççÇ MçílçkçÀN³ççbHç³ç¥lç Hççín®ççÆJçlçç ³çíF&uç. 3) MçílçkçÀçÇ 

cçnççÆJço³ççuç³ççlçÓvç cçOçcççM³çç DçççÆCç HçjççÆiçYçJçvç ³çç çÆJç<ç³çç®çç çÆMç#çCç¬çÀcççblç DçvlçYçç&Jç kçÀjçJçç. 

lçb$ç%ç, mçbMççíOçkçÀ DçççÆCç Mççm$ç%ççb®ççÇ YççJççÇ kçÀçUçblççÇuç içjpç ní kç=À<ççÇ HçoJççÇOçj YççiçJçÓ MçkçÀlççÇuç. 4) 

Jçmççnlç-HçájJçþç kçWÀêç®ççÇ mLççHçvçç. 

[) cçOçácççÆ#çkçÀçHççuçvç çÆMç#çCç:  
1. kç=À<ççÇ #çí$ç: cçnçjçä^çlç ®ççj kç=À<ççÇ çÆJçÐççHççÇþí, 20 kç=À<ççÇ cçnççÆJçÐççuç³çí DçççÆCç 80 kç=À<ççÇ 

çÆJçÐççuç³çí Dççnílç. kç=À<ççÇ çÆJçÐççuç³ççb®çí çÆMç#çCç¬çÀcççblç “cçOçcççM³ççHççuçvç“ çÆJç<ç³çç®çç mçcççJçíMç 

kçÀjçJç³ççmç nJçç. ³ççcçO³çí Òççl³ççÆ#çkçÀ çÆMç#çCççJçj Yçj ÐççJç³ççmç nJçç. kç=À<ççÇ cçnççÆJçÐççuç³çç®çí 

çÆMç#çCç¬çÀcççblç cçOçácççÆ#çkçÀçHççuçvçç®çí çÆJççÆJçOç HçÌuçÓ Goç. cçOçáJçvçmHçlççÇMççm$ç, DçvçáJçbMç - 

pçvçvçMççm$ç, jçíiçMççm$ç, jçCççÇ HçÌoçmç, pççÇJçvç¬çÀcç, cçOçcççM³ççbHççmçÓvç çÆcçUCççjí HçoçLç&, l³ççb®ççÇ 

MçáOolçç ³çççÆJç<ç³ççÇ ÒççLççÆcçkçÀ cçççÆnlççÇ DçmççJççÇ. çÆJçÐççHççÇþç®çí mlçjçJçj M. Sc.mççþçÇ Apiculture 

nç Kççmç çÆJç<ç³ç DçmççJçç. ³çç HçOolççÇcçáUí vçJççÇvç cçOçHççU lç³ççj nçílççÇuç lçmçí®ç cçOçácççÆ#çkçÀçHççuçvç 

J³çJçmçç³ççmç YççJççÇ kçÀçUçlç uççiçCççjí lçb$ç%ç, mçbMççíOçkçÀ DçççÆCç Mççm$ç%çnçÇ lç³ççj nçílççÇuç. 
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2. Jçvç#çí$ç: JçvçKççl³çç®ççÇnçÇ cçnççÆJçÐççuç³çí DçççÆCç jWpçjmç& çÆJçÐççuç³çí Dççnílç. lçíLçínçÇ çÆMç#çCç¬çÀcççblç 

cçOçcççM³çç DçççÆCç HçáÀuçCççN³çç JçvçmHçlççÇ ³ççb®çí HçjmHçjçJçuçbçÆyçlJç, JçvççÆvççÆcç&lççÇ, JçvçHçávçjdçÆvççÆcç&lççÇ 

cçO³çí cçOçcççM³ççb®çí cçnlJç nç çÆJç<ç³ç DçmççJçç. 

3. cçnçjçä^ jçp³ç KççoçÇ ûççcççíÐççíiç cçb[U: JçjçÇuçÒçcççCçí Jçvç DçççÆCç kç=À<ççÇ Kççl³ççb®³çç 

çÆMç#çCç¬çÀcççblç yçouç kçÀjC³ççmççþçÇ cçnçjçä^ jçp³ç KççoçÇ ûççcççíÐççíiç cçb[Uçvçí Hçá{çkçÀçj IçíJçÓvç 

çÆMç#çCç¬çÀcç lç³ççj kçÀjCçí DçççÆCç cçnçyçUíéçj ³çíLçí kç=À<ççÇ DçççÆCç Jçvç çÆJçÐççuç³ççblççÇuç çÆMç#çkçÀçbvçç 1 

lçí 2 DççþJç[îççb®çí çÆMç#çCç oíCçí cçnlJçç®çí Dççní. ³çç kçÀç³ç&¬çÀcççblç KççoçÇ ûççcççíÐççíiç Dçç³ççíiçç®ççÇ 

HçáCçí ³çíLççÇuç mçívì^uç yççÇ çÆjmç®ç& Dç@C[ ì^íçÆvçbiç FçqvmììîçÓì ³çç mçbmîçímçnçÇ mçnYççiççÇ kçÀ©vç I³ççJçí.  

 
20)JççÆJçOç Kççl³ççlç mçcçvJç³ç: 

içíuççÇ npççjçí Jç<çx HçáÀuçCççN³çç JçvçmHçlççRcçO³çí HçjçiççÇYçJçvç kçÀ©vç l³ççb®çí Hç=LJççÇJçjçÇuç DççÆmlçlJç 

çÆìkçÀçÆJçC³çç®çí cçnçvç kçÀç³ç& cçOçcççM³çç MççblçHçCçí kçÀjçÇlç Dççnílç. Hçjblçá cçOçcççM³ççbcçáUí kç=À<ççÇ GlHççovççblç DçççÆCç 

JçvççÆvççÆcç&lççÇmççþçÇ nçílç Dçmçuçíuçç HçÀç³çoç oáuç&çÆ#çuçç pççlç Dççní. ojJç<çça npççjçí Dççi³çç cçOçcççM³ççb®³çç 

JçmççnlççÇ pççUÓvç l³ççb®³çç HççíkçÀ[îçç çÆHçUÓvç ¬çÓÀj HçOolççÇvçí cçOç kçÀç{uçç pççlç Dççní. Dçmçç cçOç kçÀç{C³ççmç 

çÆuçuççJç kçÀ©vç HçjJççvçiççÇ oíCçí cnCçpçí DççHçu³çç®ç Hçç³ççJçj DççHçCç kçáÀNnç[ cççjC³ççmççjKçí Dççní. Jçvçmçbj#çCç 

DçççÆCç çÆHçkçÀçb®çí GlHççovç Jçç{çÇmççþçÇ mçJç&®ç pççlççÇ®³çç cçOçcççM³çç GHç³çákçwlç Dççnílç DçççÆCç l³ççb®çí mçbj#çCç kçÀjCçí 

cççvçJçç®³çç çÆnlçç®çí Dççní. pçiççlççÇuç DçvçíkçÀ Mççm$ç%ç DçççÆCç Hç³çç&JçjCç lç%ç Oççíkçw³çç®ççÇ Içbìç JççpçJçÓvç mççbiçlç 

Dççnílç kçÀçÇ Òçoá<çCç, kçÀçÇìkçÀvççMçkçÀçb®çç mJçÌj JççHçj, SkçÀ - JçvçmHçlççÇ uççiçJç[, çÆHçkçÀ HçOolççÇlç yçouç F. cçáUí 

GHç³çákçwlç kçÀçÇìkçÀçb®çç vççMç nçílç Dççní DçççÆCç l³ççcçáUí pçiççlççÇuç kç=À<ççÇ GlHççovç 30 lçí 35 ìkçwkçw³ççvçí 

IçìC³çç®ççÇ çÆYçlççÇ çÆvçcçç&Cç PççuççÇ Dççní. 20 J³çç MçlçkçÀçlççÇuç mçJçç&lç Lççíj Mççm$ç%ç Dçuyçì& DççFvçmìçFvç ³ççbvççÇ 

cnbìuçí Dççní çÆkçÀ pçiççlççÇuç mçJç& cçOçcççM³ççb®çç vçç³çvççì nçíF&uç lçWJnç kçíÀJçU 4 Jç<çç&lç Hç=LJççÇJçjçÇuç cççvçJçç®çí 

DççÆmlçlJç mçbHçáäçlç ³çíF&uç. çÆn Lççí[çÇ DçççÆlçMç³ççíkçwlççÇ Dçmçí pçjçÇ iç=çÆnlç Oçjuçí lçjçÇ JçvççblççÇuç JçvçmHçlççR®çí 

HçávçjdpççÇJçvç DçççÆvç MçílççÇçÆHçkçÀçbcçO³çí mçbK³ççlcçkçÀ DçççÆCç içáCççlcçkçÀ yççÇpç – HçÀuçOççjCçç ³ççcçO³çí cçOçcççM³ççb®çí 

Dçv³çv³çmççOççjCç cçnlJç Dççní. 

cçOçcççM³çç DçççÆCç HçáÀuçCççN³çç JçvçmHçlççÇ DççHçu³çç DççÆmlçlJççmççþçÇ SkçÀcçíkçÀçbJçj DçJçuçbyçÓvç Dçmçlççlç. 

cnCçpçí®ç cçOçcççM³ççHççuçvç J³çJçmçç³ç DçççÆCç kç=À<ççÇ J³çJçmçç³ç SkçÀcçíkçÀçbJçj DçJçuçbyçÓvç Dççnílç. SkçÀcçíkçÀçb®³çç 

mçnkçÀç³ç&-mçcçvJç³ççvçí ³çç oçívnçÇ GÐççíiçç®ççÇ ÒçiçlççÇ nçíCççj Dççnílç. cçnçjç<ì^ jçp³ç KççoçÇ ûçcçççíÐççíiç cçb[U içíuççÇ 

50 Jç<çx ³çç J³çJçmçç³çç®çç Òçmççj kçÀjçÇlç Dççní. cçb[Uç®ççÇ cçnçyçUíéçj ³çíLçí mJçlç:®ççÇ mçbmLçç Dççní. HçáC³ççlç 

KççoçÇ ûççcççíÐççíiç Dçç³ççíiçç®ççÇ cçOçcççM³ççHççuçvç mçbMççíOçvç DçççÆCç ÒççÆMç#çCç mçbmLçç Dççní. cçnçjçä^ jçp³ç KççoçÇ 

ûççcççíÐççíiç cçb[Uçvçí Hçá{çkçÀçj IçíTvç kç=À<ççÇ, Jçvç, pçuççÆmçb®çvç, mççcçççÆpçkçÀ JçvççÇkçÀjCç, DçççÆoJççmççÇ çÆJçkçÀçmç 

cçb[U, KççoçÇ ûççcççíÐççíiç Dçç³ççíiç ³çç mçjkçÀçjçÇ lçmçí®ç cçOççílHççokçÀ mçnkçÀçjçÇ mççímçç³çìîçç ûççcççÇCç Yççiççlç kçÀçcç 

kçÀjC³çç®³çç çÆyçiçj mçjkçÀçjçÇ mçbmLçç ³çç mçJçç¥®³çç mçnkçÀç³çç&vçí, cçnçjçä^çlççÇuç cçOçcççM³ççHççuçvççmç SkçÀ vçJççÇ 

çÆoMçç oçKçJççJççÇ. 
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