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Abstract

ICIMOD’s beekeeping project has been carrying out Apis cerana selection and multiplication programme through adaptive research mechanisms. The main objective of this programme is to improve productivity and behavioural characteristics of Apis cerana through better management and selection. To achieve this objective four different sites; Jumla, Dadeldhura, Kaski and Kathmandu were selected keeping in view the local beekeeping tradition and nectar-flow potentiality. This paper refers to Alital VDC of Dadeldhura district, which was selected as one of the potential sites. This VDC is located in chiuri (Aesandra butyracea) threshold where 53 farmers were identified as prospective partners. This innovative programme of Apis cerana selection is managed, supervised and operated by farmers. The approach calls for farmers' involvement in every stage from colony management, data collection and interpretation to queen rearing and colony multiplication. It embodies 4 basic steps, i.e. formation of beekeepers' group, enhancement of skills and capability, saving, credit and fund raising and involvement of beekeepers in selection process. To initiate the process ICIMOD beekeeping programme advocated the issue and organized local farmers in a dynamic organization. The group of action research farmers was trained in different aspects of beekeeping including colony management, queen rearing, hive making, data recording, data analysis and was provided with the technical assistance. The preliminary data on Apis cerana selection reveal that there are some colonies with exceptionally good characteristics, i.e. honey gathering quality, low swarming tendency and living in the same hive since more than 8 years, which offers potential for selection and further multiplication.
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INTRODUCTION 

Apis cerana, the native hive bee of Asia, is the most valuable natural resource of beekeeping in Nepal. Being native to the country, this bee species is better adapted to the local environment and to its co-evolved flowering plants, and can survive without supplementary feeding and medication. It has been reported as an excellent pollinator of mountain crops which bloom during early spring season such as almond, apple, pear, plum and different vegetable seed crops (Verma & Partap, 1993; Partap & Partap, 1997). However, it produces less honey and has some undesirable behavioural characteristics like frequent swarming, absconding and robbing. For higher honey production, Apis mellifera has been imported in the country and is becoming popular among the commercial beekeepers of terai/plain areas. Surveys conducted by ICIMOD during recent years showed that the population of Apis cerana in the country is declining (Partap, 1999). 

As Apis mellifera beekeeping requires more resources (time, treatment against epidemic diseases and predators) and needs high level of inputs in terms of capital and management, it is unsuitable for subsistent rural farmers (Ahmad et al, 2002; Pechhacker et al, 2001). Keeping this in mind, ICIMOD’s beekeeping project has been carrying out Apis cerana selection and multiplication programme through adaptive research mechanisms in different areas of HKH region. The main objective of this programme is to improve productivity and behavioural characteristic of Apis cerana. This paper presents the three years data and experiences from one of the project sites, Alital VDC of Dadeldhura district in far-western Nepal. This site is located in Chiuri (Aesandra butyracea) threshold, where 74 households are involved in action research process. Selection data are being generated from 91 frame hives and 270 fixed comb log and wall hives. 

MATERIALS AND METHODS

The approach applied by ICIMOD’s beekeeping project calls for people’s involvement in every stage from data recording to colony management, data interpretation and colony selection to queen rearing and colony multiplication. It facilitates the capacity of community based organizations for its sustainability in long run. The project uses participatory approach to enhance local people's awareness and confidence, and to empower their action. In this process, the professionals (ICIMOD’s project staff and NGO staff) have roles as conveyors, catalysts and facilitators. Colony selection and multiplication process embodies four basic steps, i.e. formation of beekeepers' group/association, skill enhancement, saving, credit and fund raising, and improvement in bee management techniques. These four basic steps and their modus operandi is detailed below:

1. Formation of group/association: For the effective selection and propagation of better stock, beekeepers need to have larger apiaries from which to choose more productive colonies. But, most of Apis cerana beekeepers are poor farmers keeping one or a few colonies in traditional fixed comb hives. To generate data from a large number of colonies, it is essential to organize beekeepers. Hence, the project facilitated series of meetings with beekeepers/farmers to discuss the issue and build consensus about the approaches, methodologies and activities to be implemented in the area. Community members were sensitized to the benefits of working collectively and encouraged them to form a community based organization. As a result there is now a very dynamic group known as Alital Mauripalan Samuh (AMS). This group comprises both male and female farmers. 
2. Skill enhancement: Farmers participating in Apis cerana selection programme were trained in different aspects of beekeeping including hive making, colony management, queen rearing, data collection and group mobilization. The main objective of training was to develop knowledge, skills and confidence in strengthening beekeeping activities at community level. 
3. Saving, credit and fund raising: Capital is an essential input for any development intervention. Although currently, many of its activities related to Apis cerana selection and multiplication programme are sponsored by the ICIMOD’s beekeeping project the intention is that AMS will develop over the coming years as a farmer-led self-financing organization. With this intention, ICIMOD provided a revolving fund of Rupees 30,000. AMS has been using this fund as seed money. The project has also been facilitating them in mobilizing local skills and resources. Farmers who have got training on hive carpentry were encouraged to construct hives and sell in the local market. In the long term, we hope that the local farmers will be able to run Apis cerana selection programme on sustainable basis. 

4. Improvement of management techniques: Most beekeepers in the study area keep bees in traditional fixed comb log and wall hives. These hives do not allow for data recording and management practices. Movable comb hives are prerequisite for selection and multiplication programme. Without having bee colonies in movable comb hives it is not possible to inspect colonies thoroughly, control swarms and rear queens. Keeping this in mind, participating farmers were encouraged to raise their colonies in movable frame hives. Farmers are taught how to construct beehives locally and how to manage colonies in movable frame hives. As a result there are now 91 movable frame hives and most of them (about 90%) are occupied with bees. To minimize the risks of colony losses farmers are encouraged to divide their colonies already kept in frame hives rather than to transfer their well-settled colonies from log or wall hives into Newton B hives.

RESULTS

While initiating the Apis cerana selection and multiplication programme in 2000, there were 37 frame hives but now there are 91 frame hives occupied with bees. Each hive is provided with a code number and data on colony age, diseases and honey production is being generated regularly. During last three years diseases were not reported in Alital and hence data on diseases are not presented in this paper. Data on colony age and honey production are presented in Tables 1 and 2, respectively. The average honey yield of Apis cerana colonies is presented in Table 3. 

DISCUSSION

The focus of our Apis cerana selection and multiplication programme is to establish the process that will be owned and carried forward by the farmers themselves rather than to set up the experimental design controlled by the project staff. Participating farmers are encouraged to select better performing colonies, rear queens from them and multiply colonies using these queens. For this purpose simple formats were developed for recording and analysis of data. As shown in table 1 and 2 colonies are categorized into 4 groups. Group 1 consists of weak and less productive colonies and group 4 consists those colonies which are exceptionally good (i.e. living in the same hive for >8 years, producing more than 5 kg of honey and having >9 combs covered by bees).

Table 1: Colony Age

Age
Percentages of colonies (n = 257)

< 1 year
67%

2-4 years
27%

5-7 years
5%

> 8 years
1%

Table 1 shows that a majority (67%) of colonies does occupy the hives for less than one year and 27% of colonies nest in the same hive for 2-4 years. Whereas only 5% of colonies live in the same hive for 5-7 years and remaining 1% live in the same hive for more than 8 years. The colonies, which are living in the same hive for more than 5 years, are considered good, which meant that these colonies are resistant to adversity and have less absconding tendency. If these colonies also produce good amount of honey then such colonies can be selected for queen rearing purposes. 

Three years data on honey production shows that 2 to 9% colonies produced less than 1 kg honey, 42 to 79% colonies produced 1-2 kg honey and 11.5 to 52% colonies produced 3-5kg honey per harvest (Table 2). There are less than 7% colonies of Apis cerana, which produce more than 5 kg of honey/harvest, which is good reason to start selection and multiplication programme. Rearing of queens from colonies that produce more than 5 kg of honey per harvest and replacing the queens of colonies that produce less than 1 or 1-2 kg of honey/harvest will surely increase the production potential of Apis cerana. It has already been reported that honey production of bee colonies can be increased many times by adopting modern methods and selective breeding programme. Wongsiri (1992) has reported that due to adoption of modern management methods and selective breeding programme in Chonghua County, Guandong of China the colony number and honey yield increased year by year. By 1963, honeybee populations expanded from 2,000 to 6, 000 colonies and honey yields increased from 5 kg/year to 50 kg/year (Wongsiri, 1992).

Table 2: Data on Honey Production

Honey Harvested
Percentages of colonies in each category


May/Jun, 2000

(n = 126)
Nov/Dec, 2000

(n = 197)
May/Jun, 2001

(n = 185)
Nov/Dec, 2001

(n = 186)
May/Jun, 2002

(n = 207)
Nov/Dec, 2002

(n = 190)

< 1 kg
8%
9%
2.7%
2%
6%
9%

1-2 kg
79%
41%
44.3%
79%
76%
54%

3-5 kg
11.5%
44%
52.4%
18%
18%
30%

> 5 kg
1.5%
6%
0.5%
1%
Nil
7%

Data on honey production also revealed that the average honey yield of Apis cerana colony varies from season to season. Same colony produces different amount of honey in different seasons and years as honey production of the colony depends up on various factors such as climatic conditions, nectar flow, strength of the colony etc. The average honey yield of Apis cerana colony is recorded as 4.79 kg in year 2000, 6.59 kg in 2001 and 4.37 kg in 2002 (Table 3). The higher honey yield in year 2001 could be because of better weather conditions of the year during both the honey flow seasons. In 2002, there was early monsoon rain during May and low rainfall during September/October, which according to local beekeepers have negatively impacted on honey flow. 

Table 3: Average Honey yield of Apis cerana in Alital (kg/colony)

Year
May/June
Nov/Dec
Total per year

2000
1.15
3.64
4.79

2001
2.36
4.23
6.59

2002
1.69
2.68
4.37

CONCLUSION

The area has productive physical infrastructure and offers great potential for beekeeping development. Farmers are convinced with the concept of Apis cerana selection and multiplication programme and are generating data regularly. However, they are still awaited for real outputs and want to have immediate benefits from the programme, but it is practically not possible to show significant change in colony productivity within one or two years’ time. Selection is a continuous process for which there is a need of long-term participation. The process of Apis cerana selection has just been established. Further strengthening of beekeepers’ capability is essential for sustainability and continuity of selection and multiplication programme. To promote beekeeping as a sustainable option for rural development, there is also a need to link beekeeping with other development activities and bio-diversity conservation programme. 
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