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ABSTRACT. This is a follow-up paper describing experiences gained from the bean (Phaseolus vulgaris L.) seed strategy in Malawi, published in the Journal of Sustainable Agriculture in 2000. The strategy included: informal seed multiplication using smallholder farmers; informal seed distribution using grocery shops, rural traders, extension agents, health clinics, and non-governmental organizations (NGOs); intensified publicity through promotional materials like posters, leaflets, brochures and radio messages; and informal outlets such as farmers, NGOs, extension agencies, village traders and various other institutions. A high rate of success was achieved using this strategy in making bean seeds available to farmers on a pilot scale. Farmers showed considerable interest in purchasing seeds of newly released bean varieties in Malawi. The quantity of seed produced and distributed over the years increased considerably. Introduction of small seed packs helped to improve smallholder farmers’ access to seeds of new bean varieties. The small seed packs sold fast because they were affordable and potable, making it easy to reach many farmers in the rural communities. Farmers were willing to try several varieties with minimal investment. Introduction of color posters helped to create rapid awareness and promoted the new varieties. However, bean as a self-pollinated crop provides limited profit margins, so the private sector has not yet shown the desired interest in seed production and distribution, despite that there is substantial demand for bean seed in Malawi.
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INTRODUCTON

Common bean (Phaseolus vulgaris L.) is an important food crop providing essential amino acids and proteins. As a high value cash crop, it also provides a good source of income for many Malawians. The crop is grown throughout Malawi, in areas between 1000 and 1700 meters above sea level, with annual rainfall ranging from 800 to 1500 mm. It is commonly grown by smallholder farmers, mostly women, and they use various farming systems. The farming systems include: pure crop, mixed crop (usually with maize), relay crop after maize; in 'dimba' gardens on residual moisture, under irrigation after a rice crop, and in alleys of tree crops. According to Famine Early Warning System (FEWS), the total land area put to the bean crop has expanded from 106,300 ha in 1994 to 239,500 ha in 2003, and the yield rose from 237 kg ha-1 to 459 kg ha-1  respectively (Table 1), reflecting increases in both yield and land area under production. However, the average yields remained much lower than the potential yields of the bean crop, which are in excess of 1,500 kg ha-1 under well-managed research station conditions. 

There are many factors that significantly constrain bean production under smallholder farm conditions in Malawi. They include a range of biotic, abiotic and socio-economic factors. Wortmann et al. 1998 cite main biotic constraints as diseases (angular leaf spot, common bacterial blight, halo blight, anthracnose, and common bean mosaic virus) and insect pests (bean stem maggot, aphids, Ootheca bean beetle, and bruchids). The abiotic constraints include low soil fertility and water stress; while the socio-economic constraints cover such issues as lack of seeds of improved varieties, poor pricing policies, lack of affordable farm inputs and poor storage facilities (Mkandawire, 1992). 

The Bean Improvement Project (BIP) made a significant progress in developing improved varieties that combined resistance to important diseases and low soil fertility in the backgrounds of desirable seed and plant characters (BIP Annual Reports, 1995-96, 1996-97, 1997-98 and 1998-99). In 1995, the BIP released six new bean varieties: Napilira, Maluwa, Nagaga, Sapatsika, Mkhalira, and Kambidzi (Chirwa et al., 1997). They represented two gene pools- Andean and Mesoamerican. The first four were large seeded Andean types, and the remaining two were small seeded Mesoamerican type. All of them originated from the Centro Internacional de Agricultura Tropical (CIAT) bean program in Colombia. Prior to the BIP releases in 1995, Bunda College of Agriculture had released six bean varieties in 1980. Out of these, four (Nasaka, Sapelekedwa, Bwenzilawana and Kamtsilo) were of dwarf plant type, and two (Namajengo and Kanzama) were climbers. Bunda College also released three additional varieties in 1993 viz. Bunda 93, a local accession, Chimbamba (from a cross between two local accessions), and an introduced line, Kalima (Saka et al., 2004).  

In spite of a fairly large number of improved varieties available in the country, these varieties were not easily getting into the hands of farmers due to insufficient efforts to multiply, promote and distribute their seeds. Breeders’ seed of Bunda varieties in the beginning was provided to the National Seed Company of Malawi (NSCM) for further multiplication and distribution, but the company's interest in seed multiplication of self pollinated crops declined because of farmers’ ability to recycle the seed from their previous crops for few years before renewing their seed stocks. As a result, the company feared that farmers would not regularly buy seeds of new varieties. This not only discouraged the seed company to continue to produce and distribute seeds, but also affected the ability of the farmers to have access to new varieties. Thus, seed multiplication and distribution became the major bottlenecks in the adoption of new bean varieties. 
To overcome these problems, the BIP developed a seed strategy using informal channels. A research paper outlining this strategy was published in the Journal of Sustainable Agriculture (Chirwa and Aggarwal, 2000). The strategy included informal seed multiplication using smallholder farmers; informal seed distribution using grocery shops, rural traders, extension agents, health clinics, and NGOs; and intensified variety promotion through publicity, using posters, leaflets, brochures and radio messages in close collaboration with farmers, NGOs, extension agencies, village traders and various other institutions. This strategy was used to produce, promote and distribute seeds during the project life of the BIP from 1995-1998, and thereafter. The results reported in this paper relate to experiences gained in implementing this seed strategy in terms of successes, problems and sustainability.
EXPERIENCES IN IMPLEMENTING THE SEED STRATEGY

 The following components were considered important in implementing the seed strategy proposed by Chirwa and Aggarwal (2000). They focused on: multiplication of seeds, promotion and awareness of improved new varieties, and dissemination of seeds. The experiences in implementing them are described hereafter.

Experiences in Seed Multiplication 

Availability of improved seed has been and still remains a major constraint in Malawi. This was confirmed by Phiri et al. (2001) in a survey that was conducted in three districts of Malawi. Similar feedback was given to the BIP by NGOs and Government extension staff operating in various regions of the country, when the BIP initiated its seed related activities in Malawi. Thus, making seeds available to farmers became a major priority for the BIP due to continued lack of interest by the private sector to get involved in bean seed. To achieve that objective, the BIP initiated seed multiplication activities for its new improved bean varieties. Primarily, this was undertaken to make seeds available in a shortest possible time. Six varieties released by the BIP (Chirwa et al., 1997) were selected for this study (Table 2). They represented a wide range of choices in plant and seed characteristics, and tolerance or resistance to important biotic and abiotic constraints.

Primary (breeder or basic) and certified seed production
The breeder’s and or basic seed were mainly produced at the research stations, including some limited quantities of certified seed. The bulk of the certified seed was produced under disease free conditions in the dry season through contracts with smallholder farmers. These farmers were able to produce bean seed under residual moisture conditions created by the receding waters along the flood plains of the shores of Lake Malawi, through a formal agreement between farmers and the BIP. The contract clearly detailed the terms and conditions according to which the BIP agreed to buy all the seed produced from the contract growers. Farmers were offered an attractive price for their seed, which was set to be 10% higher than the grain market price at the time of sale. This price was, jointly set in a participatory manner by the BIP, the government extension staff and the farmers’ monitoring committee. To get the seed multiplications started, the government extension staff based at the Extension Planning Area (EPA), which is at the grass root level in the Malawi Agricultural Extension system, organized interested farmers into smaller groups, each having a monitoring committee. The BIP provided the initial seed and pesticides on loan, which were recovered at harvest. The BIP and the government extension staff jointly trained the farmers. The government extension staff supervised the day-to-day activities, while the seed inspectors, based at the Agricultural Development Division (ADD), which is at a higher level in the Malawi Agricultural Extension system, periodically inspected the seed crop. The constant supervision by the BIP and the ADD staff ensured the quality and purity of the seed 

The seed multiplication scheme using contract growers first started in Zidiyana EPA in Salima district in 1996 with about 200 farmers. The combination of increased demand for seed, commitment of the BIP as intermediary between growers and sellers, and the assured price of seed to growers made the activity very attractive and successful. Because of that, the system operated successfully since 1996 where all the contracted growers sold their seed to the BIP. Seeing the success of the program, many more farmers started showing interest. That resulted in both increased area and number of farmers participating in the seed multiplication exercise. Over the years the program expanded from three clubs of 200 farmers (1996) to 96 clubs with a membership of 2840 farmers in 2002, spreading to two other EPAs- Khombeza and Tembwe. The following quantities of seed (Table 3) have been realized since 1996 when the scheme first started.

Secondary (commercial or non-commercial) seed multiplication
Although the scheme of seed multiplication using smallholder contract growers worked well with the help of BIP, the quantities of seed produced had not been sufficient to meet the bean seed requirements of the nation. For example, in 1999 alone, the national bean seed requirement was projected at over 2000 tones. Thus, there was a need to put in place, a more sustainable mechanism to supply large quantities of seed. This was considered feasible if, in addition to small-scale contract growers, there were other secondary seed producers. A large number of secondary seed multipliers were identified, who either had access to Government of Malawi (GoM) initiative, which focused at empowering individual or farmer groups to take up seed production and distribution as a business, through Action Group II of the Maize Productivity Task Force or were beneficiaries of NGO led seed multiplication programs. These two categories of seed producers filled in the gap to make available large quantities of bean seed to the communities where seed was required. The experiences of their operations are described below. 

1.
Collaboration with the Governmental Organizations

The Action Group II of the Maize Productivity Task Force was part of the Ministry of Agriculture (MoA) and focused on small-scale framers in rural communities interested in seed business, both in production and marketing. Their farmers operated as farmers’ associations, and some of the associations were interested in bean seed. The associations’ interest suited BIP strategy, in this case, to work closely with farmers or groups willing to take up secondary seed multiplication as business. The BIP role was to provide technical backstopping through supplies of breeders’ or basic seed and provision of technical advice. In the 1998-99 growing season, it supplied over 10 tons of basic seed to the Action Group II of the Maize Productivity Task Force for subsequent multiplication. Reports from the farmers associations were not very consistent, such that MoA did not have full details of the bean seed that was realized from the subsequent multiplication. Using part of the data that was available, approximately 26.9 tons of bean seed was realized in seven ADDs where the Task Force had activities during that year (BIP Annual Report, 1998-99). It is important to note here that using a multiplicative ratio of 1:10 for beans one would expect at least 100 tons of seed from the farmers association after planting 10 tons of seed. So there is a lot of missing information from the associations to account for the difference between 100 and 26.9 tons of seed realized in 1998-99.
2.
Collaboration with Non-governmental Organizations 

Various NGOs, such as Action Aid, Christian Services Committee, Concern Universal, Self-Help Development International, Veza International, INTERAID, CPAR, Plan International, World Vision International and Primary Health Care, participated in the seed production and distribution activities in collaboration with the BIP. The BIP's strategy was to work jointly with these NGOs by supplying them with the seed of improved varieties, which they distributed to farmers in their impact areas for further seed multiplication. Under this arrangement, more than 17 tons of seeds in 1998-99 and 30 tons in 1999-01 were supplied to the NGOs. How much subsequent seed was actually produced, by beneficiary farmers working with the NGOs, was difficult to ascertain because each NGO was independent and had no obligation to report to BIP. But using the same multiplicative rate of 1:10 for beans, if all the seed was used for further seed multiplication, it should have produced between 170 tons (1998-99) and 300 tons (1999-00) of seed. 
Experiences in Promotion and Awareness of Improved Varieties

A number of promotion channels were used to create awareness of new varieties across the bean production areas. Among them were print media (color posters, leaflets, brochures) and mass media (radio messages). The print media was done in close collaboration with farmers, extension agencies (government and NGO), village traders and various other institutions (clinics, schools, maize mills). 

Among the color posters were two paper sizes, A-3 and A-4. The A-4 posters showed color photos of individual varieties and their basic seed characteristics, while the A-3 ones showed color photos of all six varieties together and their identities. Both posters were prepared in two widely spoken local languages, Chichewa and Tumbuka. These posters were widely distributed in 1997 to traders, clinics, government extension agents, Ministry of Agriculture (MoA) offices, and to Members of Parliament (MPs) (Table 4). The practice continued thereafter on need basis, mostly through NGOs. This activity generated a lot of awareness and interest among policy makers and farmers. As a result, many farmers traveled to the main research station at Chitedze, near Lilongwe, to purchase the seeds, and to obtain more detailed information on the new bean varieties.

Similarly, two types of radio programs were relayed through the mass media to create awareness. These provided pertinent information on new varieties and places where the seeds were available. The first program was a commercial advert with jingles that was aired three times a day for four weeks, just before planting. The second was through a regular agricultural extension radio program that covered a wide range of new agricultural technologies, including new bean varieties. It ran throughout the year featuring different technologies depending on the time of the year. Farmers responded to these radio announcements and programs and bought seeds from traders located nearest to them. The numbers of agents and traders or merchants involved in seed sale are presented in the section under “dissemination of seeds” (Table 9).

The BIP commissioned a survey in the year 2000 to assess the awareness of new bean varieties by farmers in three districts, which were the pilot areas for BIP interventions in Malawi viz. Dedza (central region- 100 km from Lilongwe, the capital of Malawi), Dowa (Central region- 50 km from Lilongwe) and Rumphi (northern region- 400 km from Lilongwe). From each of these districts, two Extension Planning Areas (EPAs) were purposively selected based on their bean production levels and experience with BIP.  A sample of 100 smallholder farmers was randomly selected from each district (50 per EPA) making a total sample of 300 households and was interviewed using a structured questionnaire. The findings (Phiri et al., 2001) revealed that the majority of farmers, 96% of the respondents in Dedza, 95% in Dowa and 97% in Rumphi, were aware of the presence of new bean varieties. This indicated that the information on new varieties was successfully passed on to farmers in these pilot areas.

The survey went further to document the farmers’ source of information on new varieties. Table 5 presents a list of farmers’ source of information on the new varieties. It was interesting to know that farmers and relatives consistently played a significant role in providing information about the new varieties in all the pilot sites, Dedza (36.5%), Dowa (35.5%) and Rumphi (35.4%). This highlighted the value of farmer-to-farmer technology diffusion within the smallholder farmer settings. Another important source of information was the extension workers, both government and NGO staff. In Rumphi and Dowa districts, the government extension agents dominated the dissemination of information i.e. 41.7% in Rumphi and 23.7% in Dowa, respectively. The Dedza situation was slightly different, where Concern Universal, an NGO, dominated (31.1%) information dissemination over the government extension agents (16.7%). 


The survey also addressed the question of farmers’ knowledge of specific names of new varieties viz. Maluwa, Napilira, Kambidzi, Mkhalira, Nagaga and Sapatsika. The results showed that Napilira was the most commonly known variety by a larger proportion of farmers in Rumphi (76.6%), followed by in Dedza (71.9%) and Dowa (71.9%) districts, respectively. Maluwa was also a well-known variety as indicated by many farmers in the three districts (Table 6).

Farmers were also given the opportunity to express their level of satisfaction or dissatisfaction with the current group of new bean varieties, and why. The results shown in (Table 7) indicated that a good proportion of farmers in all the three districts liked the new varieties for their high yields, early maturity, ease to cook, marketability and taste. This implied that the new bean varieties met the broad spectrum of farmers’ criteria in choosing a bean variety. However, some farmers expressed some elements of dissatisfaction with the new varieties (Table 8). The most notable ones were the inability of some of the new varieties to withstand heavy rains (25%), low yields (25%), poor cooking ability (25%) and shortage of seeds (8.3%) (Phiri et al., 2001). 

Experiences in Seed Dissemination
The BIP tried a number of channels or outlets for bean seed dissemination, which included: research stations, government extension agents, NGOs, rural grocery shops, health clinics, primary schools, maize mills and village centers. Table 9 below shows the type of seed selling outlets used in seed dissemination in Mzuzu, Kasungu, Lilongwe and Blantyre ADDs during the 1997-98 and 1998-99 crop seasons.  

A total of 43 outlets sold seeds in the 1997-98 season and 33 in 1998-99. Mzuzu ADD had the highest number of selling outlets during both years, making it the most active area in seed dissemination. This included the Rumphi district, which had the highest number of grocery shops (14 in 1997-98 and 10 in 1998-99) that sold seeds.

Regarding the manner in which seeds were sold, the BIP sold them to NGOs and to Action group II of the Maize Productivity Task Force in large bulk quantities from its main research station at Chitedze, and to small-scale farmers through various channels in small seed-packs. The small seed packs were used with the assumption that it would be much easier for the resource-poor farmers to buy and test new varieties in small quantities rather than large quantities of seed. The small-packs varied in sizes from 100 g, 250 g, to 500 g. The seed was packed in small polythene bags that contained a simple printed label with the name of the bean variety. The grocery shop owners interested in selling seeds were contacted before hand. Once agreements were reached, the small seed-packs were delivered to their shops with a suggested retail price.  Retailers were allowed to choose the types of varieties and the quantities to sell based on their knowledge of the customers. Private retailers were allowed to keep 20% of the sale as an incentive, while those from public institutions and non-profit making organisations (government extension agents and agricultural research stations) were not allowed to keep part of the proceeds of the sales. The cash and the unsold seeds were collected at the end of the season.

The quantities of the bean seed sold through various channels during the crop seasons from 1996, 1997 and 1998 are given in Table 10. The combined total sales of small packs increased significantly from 5.6 tons in 1996 to 20.7 tons in 1997, but declined to 14.2 tons in 1998. The proportions small packs sold through non-office channels followed a similar trend, starting low  (19%) in 1996, rising to 58% in 1997 and diving down to 24% in 1998.This trend is also reflected in Table 3, which shows the total seed produced over years. This trend is resulting from scaling down of activities as the BIP was phasing out after a 4-year funding for the project by the Department for International Development (DFID). In addition, during the same period the BIP had to ship large quantities of seed to the national bean program in Angola to meet its emergency seed needs under the Seeds of Freedom Project, which was jointly coordinated by a consortium of International Agricultural Research Centres (IARCs) and World Vision International in Angola (Nankam et al., unpublished). Later on, the BIP got other sources of funding to resume seed multiplication, and subsequently the bean seed production increased from 1999 (Table 10).

 
Although seed production and sales progressed well and better than expected, there were several challenges in implementing the strategy. To begin with, it is important to bear in mind that, for any seed program to be successful, the production and delivery system should be able to pay for the cost, and make a profit in order to attract private investment. However, in this particular initiative, the BIP financed the process, primarily to explore ways of multiplying seeds with smallholder farmers, and secondly, to look at the ability of smallholder farmers to purchase seeds of new bean varieties in small-packs through informal seed dissemination channels. The initiative, although part of the research process, tried to recover as much cost of seed production and delivery as possible to demonstrate the strategy’s commercial viability.  

Attempts, thus, were made to calculate the real cost of producing and distributing seed, specifically in small seed-packs. For this study, the costs of 1998-99 crop season were used to generate the estimates. The data given in Table 11 indicated that in order for the BIP to recover all its cost, it needed to charge a retail price of about MK62 (US$2.38) per kg. However, since this was part of the research process, the actual retail price was pegged at MK40 per kg during that year. Thus, the seed was sold at a subsidized price and this was due to certain factors that made it difficult to set a realistic price. Among the factors was the exceptional volatility in bean grain prices that fluctuated from MK25 at the time of harvest to MK40 at the time of planting. 

When the cost of bean seed was compared to that of grain (based on information available for July 1998), the price data (Table 11) revealed that the real cost of bean seed (MK62.00=US$2.38) was about two and a half times the price of grain (MK26.00/kg=US$1.00). That, however, was in many ways, well within the range of expected price for commercial seed of a crop such as bean, and within an acceptable norm for the price of seed versus that of grain. But, in a country like Malawi, where farmers can’t afford high cost of seeds, MK62.00 was probably on the higher side. 

Although the seed in small packs was sold at below cost price, this was still considered a reasonable and worthwhile investment in terms of allowing farmers to test several new varieties with little investment. It also encouraged traders to sell and farmers to buy seeds through informal channels, the practices that both traders and farmers were not accustomed to. 

Can the cost of bean seed be reduced? To answer that question several elements that determined the cost of bean seed were looked at to find out the ways of reducing costs, if any. First of them was the cost of seed multiplication itself. It was actually found out to be admirably efficient. Seed multiplication was carried out by small-scale farmers in a concentrated area, where the production environment, allowed them to produce reasonably high yields and good quality seed. Also, farmers took advantage of free technical support and supervision provided by the government extension staff, without which the costs would have been higher. So, considering these factors, the price paid to the farmers with a 10% premium was considered reasonable. Thus the chances of reducing the production costs of seed may not be possible in the immediate future. 

The other component was the cost of delivering seed that was also relatively high, but was not expected again to be lower in the near future. Rather, this was one of the costs that most likely will continue to rise, particularly in delivering relatively small quantities of seed to dispersed and isolated communities.

Some savings, however, might be possible by lowering the amount of unsold seed. This could partly be accomplished by establishing a policy of ‘no return’ from the merchants, without adversely affecting their interest in the program. In addition, the merchants’ margin could be reduced once a higher demand for seed is created, thus allowing the seed to be sold quickly.  Merchants currently keep 20 percent of the subsidized price. It may be possible to convince them to accept this as an absolute margin and, in return, allow them to set their own prices. This way they might be able to sell the seeds at a higher price than decided by the BIP.

A Follow-up Study on Seed Dissemination Using Small Seed Packs

The BIP adopted a strategy to disseminate bean seeds to small-scale growers using small packs varying in sizes between 100g and 500g. A follow-up study was commissioned by the project to find out how good was the strategy, the experiences of merchants in selling small seed packs and those of farmers buying them. The study was conducted in the Rumphi district, located in the northern part of the country in 1999, a few years after the seed dissemination strategy was implemented (Phiri et al., 2000). People in this area were relatively prosperous and close to trading centres, and had access to better facilities than average for Malawi. The average level of education of farmers in the area was also quite high. The sample size was 13 merchants and 150 farmers. 
Among the merchants, 11 were grocery-shop owners and 2 input-shop owners who had the experience of selling small seed-packs. Five of the 11 grocery-shop owners sold other types of seed than beans, mostly hybrid maize. Four of these grocery shops also sold pesticides, and 2 of them stocked fertilizer as well. The majority of these merchants were relatively new in the business, with a history of 2-3 years, except 4 who had been in business for a longer time, dating back to early 1990s.

The 150 farmers covered in the study were both who purchased the small seed-packs through BIP-registered retailers or outlets and those that did not. It was easy to select the farmers who had purchased the seed packs through BIP-registered outlets, because many merchants had maintained records of the seed buyers. Lists of seed buyers from various merchants were pooled to make a comprehensive list of farmers who purchased the seed packs. Randomly 100 farmers from such lists were interviewed. Since a higher concentration of farmers that bought the seed came from the Mpompha area of the Rumphi district, 40 farmers were selected from that area and the remaining, 20 each, were selected from the Mhuju, Ntchenachena, and Bolero areas. Farmer selection was done with the assistance of government extension agents and merchants who were involved in the seed dissemination process. The remaining 50 farmers, who had not purchased the seed, were also randomly selected. Again, a relatively larger number of them were chosen from the Mpompha area. However, about one quarter of the supposedly ‘non-purchasers,’ turned out to be small seed-pack purchasers as well. They bought these seed packs through a bean seed dissemination program led by an NGO called Primary Health Care, which operated under the umbrella of a church organization, called Livingstonia Synod within the same district. This NGO had links with the BIP way before 1998 in organizing farming communities to participate in on-farm bean variety selection, on-farm seed multiplication and selling small seed packs for a few years. Thereafter, they continued their programs without the involvement of BIP. Thus, some of the people that were sampled as ‘non-purchasers’ turned out to be the ones who knew many characteristics of the new bean varieties. This helps to show the dynamics of information flow in the communities, which is a critical factor in dissemination of new technologies. Obviously, there is a lot more than this study might captured in term of farmer-to-farmer exchange of information and seed of these new varieties.
The follow-up study generated useful information on the price, merchants’ experiences in sales and farmers’ experiences in purchases of the small seed-packs. These experiences are shared hereunder.

1.
Price of Small Seed Pack 

Both the merchants and the farmers provided their views on whether farmers would be willing to buy bean seed at a price ratio 2 or 3 or 4 to that of grain. The results are summarized in Table 12.  Both the merchants (62%) and the farmers (69%) were in agreement when the price of seed was set at twice the price of grain. The merchants, however, were more cautious than farmers when the price ratio rose further. The farmers, on the other hand, continued to show significant interest in buying seeds even if the price of seed was set at 3 or 4 times that of grain.  These views were expressed by both the farmers who purchased the seed and those who did not, indicating that the BIP could have set a higher price for seeds to recover the real cost.

2.
Merchants’ Experience with Sale of Bean Seed Packs

The merchants believed that slightly more than half of their customers knew the small seed packs were available at the shop before they entered, indicating effectiveness of the awareness campaign. They believed that the efforts of the extension service and the availability of the posters were the two major factors that helped farmers learn about the seed.  Roughly half the farmers knew the name of the variety they wished to buy, attributed largely to the extension messages. The merchants estimated that about a third of the small seed packs were purchased by women farmers. The most common questions the farmers asked were about the seed’s agronomic characteristics (yield and disease resistance). Some farmers also asked about the cooking qualities and growth habit of the variety. Only 3 of 11 the merchants recalled farmers asking about seed quality (i.e. germination).

All the merchants expressed interest in continuing with the sale of small packs. In addition, all but one of the merchants also expressed interest in the possibility of selling small seed-packs of other crops such as maize and groundnuts. Most of the merchants (69%) said that they would be willing to pay for the small seed packs at the beginning of the season, rather than wait for the BIP staff to return at the end of the season to collect the money. If implemented, this could simplify the administration of the small seed-packs program (especially if a ‘no return’ policy could be implemented). It would also be an additional step in moving the small seed-pack toward commercial viability. A number of merchants suggested that more emphasis should be placed on the smaller pack sizes, especially 100 g, so that farmers with little cash can at least afford to test the new varieties.

The campaign, both through radio announcements and posters, received the merchants’ full support. They were particularly appreciative of the posters, which were useful for drawing customers’ attention to the seed-packs. In some instances merchants gave copies of the small posters to their customers, and wished to do so more often. This was an indication of farmers’ demand for simple printed information about varieties. In future, more attention might be given to wider distribution of small pamphlets that describe the available varieties.

3.
Farmers’ Experience with Purchase of Small Seed Packs

Of the 150 households interviewed, 19 (13%) were female headed. About half of the households interviewed had at least 10 years of experience in producing beans, but a significant minority (31%) had been growing beans for 3 years or less. 

In about half of the male-headed households, the respondents said that both the husband and the wife participated in choosing the bean varieties for planting, while in 28 percent of them said women chose the bean varieties.
A good proportion of the sample, i.e. 75%, had experience in buying small packs of bean seed in the past. Out of the 113 farmers (75.3%) who had purchased small seed packs, 48 (32%) of them had purchased two types of seed pack sizes and 18 (12%) of them had purchased 3 different seed pack sizes. The majority of the small seed-packs (75%) were purchased from the grocery shops, while much of the remainder sourced through government and NGO extension staff. 

A small proportion, only 14 (9%) of the farmers interviewed, had never seen the small packs, and only 7 (5%) had never heard of them. Of the 37 (25%) farmers who had not purchased the small seed packs, many 13 (8.6%) had however, seen the packs with extension staff or 8 (5.3% %) at the grocery shops. Only 6% of the farmers had complaints about the germination of the seed they had purchased. Although further analyses revealed no obvious pattern of seed source or seed type for such complaints, generally, it turned out that farmers were pleased with the performance of the varieties they purchased in the small seed-packs. The small packs gave them an opportunity to test the new varieties and to see which ones performed best under their conditions and which ones met their consumption or marketing requirements.

Farmers included in the sample planted different bean varieties, including the six new bean varieties under promotion by the BIP (Table 13). The area allocated to the six new bean varieties accounted for about 58 percent of total bean area planted from bean seed purchases. That represented a very significant diffusion of the new varieties in a short time. Farmers were also asked to describe the varieties (but not the area planted) of beans they grew in the previous year. The six new varieties were mentioned as frequently as the other varieties, indicating that the small pack program had been effective during the previous year as well.

Vast majority of purchasers said that they would be interested in further purchasing small packs, and those who had no experience would also be interested in purchasing (Table 14). With the exception of one purchaser, who was not satisfied with the performance of the variety, the other few who indicated their unwillingness to purchase small seed-packs said so because of the high price of the seed.

Comparisons were made between farmers who purchased the small packs and those that did not segregated by various factors: farmers’ land area allocated to maize (a wealth status symbol), gender of head of household, age of farmers, farmers’ gender and level of education (Table 15). The land area allocated to maize was almost the same for farmers who purchased the small seed packs (1.8 acres) as those that did not purchase (2.0 acres), suggesting that the two groups were of the same wealth status. Gender and age tended to influence purchase of the small bean packs. For example, in the female-headed households, there was a tendency for the women who purchased the packs to be somewhat younger and better educated than those who did not, but the difference was not statistically significant. In the male-headed households there was no significant difference in the men’s age or education between purchasing and non-purchasing households. The wives in the male-headed purchasing households appeared to be somewhat younger, and to have slightly less education, but in those male-headed households where the women chose the bean variety, the wives education in purchasing households was significantly higher than in non-purchasing households. In summary, there may be a slight tendency for the small packs to be purchased by somewhat better educated farmers, but it would not appear that this was a serious bias. Masangano and Miles (2004) obtained similar results, in their study of Factors Influencing Farmers’ Adoption of Kalima Bean where farmers’ gender, literacy level, and level of education influenced their willingness to adopt Kalima.

SUSTAINABILITY

In the BIP led seed operations, farmers were organized in clubs although farmers at their own individual farms did production. The contracts were made at the group level, and in turn the groups communicated down to their members in order to meet the production targets. Their links to the market, although temporal through the BIP and the Ministry of Agriculture, worked well. As a result, the off-rainy (dry) season bean seed production system in Salima ADD continued to operate well and showed the capacity to expand. The dry season bean cultivation provides a big advantage in producing disease free seed, which comes out just in time for the November-December summer crop planting in the medium to high altitude areas. Thus, there is a ready market provision for the bean seed produced during the winter season, and the seed farmers don’t have to incur storage costs and face risk damage from post-harvest pests.

Farmers are enthusiastic and interested in bean seed production as an enterprise because it brings in large economic benefits. Many farmers that have participated in winter bean seed production have reported various success stories, mainly relating to financial benefits that have translated into their social benefits such as paying school fees for their children, building permanent brick-walls and iron-roofed houses, owning bicycles, and buying fertilizers for the summer maize crop. On top of that, the government is committed to provide extension support to small-scale seed production and other similar initiatives that can help alleviate poverty at the grass-root level. So adopting seed production as business by smallholder farmers can be a remunerating enterprise. 

However, in spite of the vast potential that exists for making seed multiplication and grain production a profitable and sustainable business enterprise, a lot will still depend on how the farmers link themselves to the private traders, and whether they can continue to get favorable prices for their seeds and grains. Already, some groups have organized themselves to pay for the basic seed and the transport costs from the market (source) to their farms. Such efforts are indications of a process for the farmers to become independent of a project like BIP, thus help them to stand at their own feet. Even though this is a positive and encouraging development, there are other inputs (fertilizers and chemicals) that farmers will also need to get used to buying on their own. They also need to be more proactive in seeking technical advice and support from the government extension service. All this will happen once they feel more confident in their entrepreneurial abilities and skills. 

However, the marketing of their product will remain to be one of the major challenges in the near future. A private trader, RAB Processor, has shown some interest to contract bean grain production within the Salima ADD. If it works well, then the other players in the private sector might follow suit. However, whether this can also be extended to commercial seed production is not yet certain. Considering that the current seed production is not sufficient to meet the needs of the country and the government is encouraging such efforts, there is a strong possibility for the bean production in Malawi to be a success story. That, therefore, will also be the challenge for the sustainability of the system. 

CONCLUSIONS AND COMMENTS

The strategy of bean seed production through small-scale farmers in Salima ADD proved to be very successful. Part of the success is owed to favorable growing conditions to produce a disease free crop, strong and committed extension service that worked directly with the farmers, availability of seed inspection teams at the ADD level, and strong farmers’ links to the BIP and the Ministry of Agriculture that purchased their seed.

Selling bean seeds using small seed packs in Malawi was also quite successful. This showed that it could be an efficient way of introducing and promoting new varieties. In areas where seed packs were available, many farmers purchased them, indicating willingness of farmers to buy good quality seed or to try new varieties. Majority of the farmers were satisfied with the new varieties and were interested in purchasing additional seed packs. The merchants who participated in the scheme were also enthusiastic and wished to continue to sell the small seed-packs.

Part of the success of the program was due to a well-organized promotional campaign. Extension agents helped to inform the farmers about the availability of the small packs, and in some cases sold the packs at their offices. Announcements on the radio helped raise the awareness. Perhaps the most effective element in the promotion campaign was the color posters that described the new varieties. They were widely distributed. Merchants spoke very positively of them and liked to have access to additional such materials in the future. The interest in the posters pointed to the possibility of producing additional descriptive materials that could be distributed directly to the farmers for their effective use.

Even if the widespread commercial uptake of the small pack strategy was not immediately feasible, small seed-packs can be used in the interface between agricultural research and development through NGO and other donor funded seed projects. Many donor-funded projects either distribute seed to their client farmers or try to organize local-level seed multiplications. Often no standard procedure(s) are followed by these projects to acquire seed. It would be useful if such projects become accustomed to buying small packs (or, where appropriate, larger packs) of seed for their activities. This would help to organize and rationalize what is often a last-minute rush for seed. It would also establish the tradition of paying a fair price for the seed that would help build the critical mass of seed demand required for a sustainable seed system.

Finally, there is a great potential to expand the bean seed production and dissemination in Malawi. Additional use of irrigation facilities can help expand it beyond the wetlands. However, to make the seed production and distribution a viable business, it needs to link with the markets- a challenge faced by smallholder farmers in a country like Malawi. To succeed it would need involvement of all important stakeholders in the bean commodity chain. 
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TABLE 1.  Bean production statistics in Malawi from 1994-2003

	Year
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Production (t)
	25100
	30900
	49600
	53100
	60500
	49400
	74900
	108900
	102000
	109800

	Area (ha)
	106300
	112200
	128200
	172200
	170100
	135500
	171800
	219800
	223500
	239500

	Yield (kg ha-1)
	237
	275
	386
	307
	356 
	364
	436 
	496
	437
	459


Source: Famine Early Warning System (FEWS), Ministry of Agriculture and Irrigation, Lilongwe, Malawi

TABLE 2. Bean varieties released by the BIP and their characteristics 

	Characteristics
	Variety

	
	Maluwa

CAL113
	Napilira

CAL143
	Nagaga

A197
	Sapatsika

DRK57
	Kambidzi

A286
	Mkhalira

A344

	Seed color
	Red, speckled
	Red, speckled
	Tan
	Red
	Tan, brown stripes
	Tan

	Seed size
	Medium
	Medium
	Large
	Medium
	Small
	Small

	Growth habit
	Determinate
	Determinate
	Determinate
	Determinate
	Determinate, semi-erect
	Determinate, semi-erect

	Days to maturity
	85
	90
	80 - 90
	85 - 90
	85 - 90
	85 – 90

	General adaptability
	Low fertility
	Low ‘p’
	A range of environments
	Cool environments
	A range of environments
	A range of environments

	Disease resistance/ tolerance
	Average to major diseases
	ALS1, HB2 rust, and PM3
	BCMV4
	Average to major disease
	Average to major disease
	BCMV

	Yield kg/ha
	2000
	2000
	2000
	2000
	2500
	2500


  1ALS=Angular Leaf Spot; 2HB=Halo Blight; 3PM=Powdery Mildew; 4BCMV=Bean Common Mosaic Virus 


  Source: BIP Annual Report, 1995-96

TABLE 3. Bean seed produced in Malawi from 1995-2002.

	Year
	Production (MT)

	1996
	18

	1997
	40

	1998
	25

	1999
	50

	2000
	95

	2001
	90

	2002
	1000*


Source: Chirwa et al., 2004.

* This sharp increase in seed production was made possible through an initiative driven by the MoA using the BIP experience to generate bean seed that the GoM needed to put in agricultural inputs program that distributed seeds and fertilizer in small quantities, ‘the starter packs’, to smallholder farmers. The program was later known as the Targeted Inputs Program (TIP), because it targeted the needy smallholder farmers.

TABLE 4. Number of posters, leaflets and brochures distributed in two main languages, 1997.

	Tumbuka Languaage
	Number Posters
	Number of leaflets per variety
	Number Brochures

	
	
	Nagaga
	Napilira
	Sapatsika
	Kambidzi
	Mkhalira
	Maluwa
	

	ADD 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Karonga
	15
	15
	15
	15
	15
	15
	15
	130

	Mzuzu
	19
	19
	19
	19
	19
	19
	19
	234

	Kasungu
	4
	4
	4
	4
	4
	4
	4
	

	SCA1
	4
	4
	4
	4
	4
	4
	4
	23

	MPs2
	100
	
	
	
	
	
	
	

	Total
	142
	42
	42
	42
	42
	42
	42
	387

	
	
	
	
	
	
	
	
	

	Chichewa Language
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ADD
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Kasungu
	25
	25
	25
	25
	25
	25
	25
	249

	Lilongwe
	35
	35
	35
	35
	35
	35
	35
	400

	Salima
	16
	16
	16
	16
	16
	16
	16
	149

	Machinga
	32
	32
	32
	32
	32
	32
	32
	339

	Blantyre
	66
	66
	66
	66
	66
	66
	66
	277

	Shire Valley
	14
	14
	14
	14
	14
	14
	14
	181

	MPs
	400
	
	
	
	
	
	
	

	Total
	588
	188
	188
	188
	188
	188
	188
	1595


  1MPs = Members of Parliament; 2SCA = Smallholder Coffee Authority

Source: Annual report, BIP. 1997-98

TABLE 5: Source of information about the new varieties

	Source of information
	Number of farmers interviewed in three districts

	
	Dedza (n=96)
	Dowa (n=93)
	Rumphi (n=96)
	Total (n=285)

	
	% Respondents
	% Respondents
	% 
Respondents
	% 
Respondents

	Projects
	
	
	
	

	APIP program
	-
	-
	6.3
	2.1

	Self Help Project
	3.1
	-
	-
	1.1

	PROSCARP
	-
	11.8
	-
	3.9

	NGOs
	
	
	
	

	Christian Group
	2.10
	7.5
	-
	3.2

	Action Aid
	-
	15.1
	-
	4.9

	Concern Universal
	31.1
	-
	-
	10.5

	World Vision-Malawi 
	-
	-
	7.3
	2.5

	Government agencies
	
	
	
	

	Extension workers
	16.7
	23.7
	41.7
	27.4

	Farmers and friends
	
	
	
	

	Farmers’ gardens
	4.2
	2.2
	-
	2.1

	Friends/relatives
	36.5
	35.5
	35.4
	35.8

	Others
	
	
	
	

	Radio
	1.0
	2.2
	3.1
	2.1

	Bean traders
	5.2
	2.2
	6.3
	4.6


Source: Phiri et al., 2001 

TABLE 6. Names of new varieties heard by farmers.

	Variety 
	Dedza

(n=96)
	Dowa

(n=95)
	Rumphi

(n=94)
	Total

(n=285)

	
	% Respondents
	% Respondents
	% Respondents
	% Respondents

	New Varieties
	
	
	
	

	Maluwa
	34.4
	55.8
	59.6
	49.8

	Napilira
	71.9
	63.2
	76.6
	70.5

	Kambidzi
	16.7
	34.7
	46.8
	32.6

	Mkhalira
	28.1
	17.9
	42.6
	29.5

	Nagaga
	13.5
	5.3
	13.8
	10.9

	Sapatsika
	13.5
	36.8
	23.4
	24.6


Source: Phiri et al., 2001 

TABLE 7: Perception of new varieties by farmers

	Character
	Dedza

(n=89)

% Respondents
	Dowa

(n=86)

% Respondents
	Rumphi

(n=71)

% Respondents
	Total

(n=246)

% Respondents

	Early maturity
	43.8
	47.7
	15.5
	37

	Tolerant to little rains
	12.4
	2.34
	1.4
	5.7

	Easy to cook
	36
	37.2
	47.9
	39.8

	Resistant to pest and diseases
	15.7
	12.8
	12.7
	13.8

	High yielding
	83.1
	88.4
	71.8
	82.7

	Very marketable
	24.7
	25.6
	14.1
	22

	Good to eat
	28.1
	15.1
	29.6
	24

	Leaves are more green
	6.7
	2.3
	1.4
	3.7

	Grow easily in irrigated fields
	1.1
	-
	-
	0.4

	Does not creep
	10.1
	7.0
	-
	6.1

	Leaves are large
	1.1
	-
	2.8
	1.2

	Doesn’t need much weeding
	1.1
	-
	1.4
	0.8


  Source: Phiri et al., 2001; NB: Total percentage is >100 due to multiple responses

TABLE 8: Reasons for not being happy with some new bean varieties

	Reason 
	Dedza

(n=5)1
% Respondents
	Dowa

(n=5)

% Respondents
	Rumphi

(n=2)

% Respondents
	Total

(n=12)

% Respondents

	Climbing varieties break maize stems
	40.0
	-
	-
	16.7

	Easily damaged with too much rains
	40.0
	20.0
	-
	25.0

	Does not yield much
	20.0
	40.0
	-
	25.0

	Takes long to cook
	-
	40.0
	-
	16.7

	Nowhere to get seeds
	-
	-
	50.0
	8.3

	No marketing
	-
	-
	50.0
	8.3

	Total %
	100
	100
	100
	100


1 The (n) in this table represents only those respondents who indicated that they were not happy with some characteristics of new bean varieties. This is why n is much smaller here than in Table 7
Source: Phiri et al., 2001.
TABLE 9.  Different seed selling outlets and their locations in the years 1997/98 and 1998/99.

	Seed selling outlets
	Number
	Location

	
	1997/98
	1998/99
	District

	A. Mzuzu ADD:

1. Agriculture research stations

2.  Grocery shops

3.  Primary health care
	1

4

4

14

0

1

4
	1

2

0

10

1

0

2
	Mzuzu

Rumphi

Mzimba

Rumphi Ekwendeni

Mzuzu

Rumphi

	B. Kasungu ADD:

1. Agriculture research stations

2. Grocery shops

3. School

4. Maize mill

5. Village
	2

1

1

1

1
	2

0

1

1

0
	Ntchisi

Ntchisi

Ntchisi

Dowa

Dowa

	C. Lilongwe ADD:

1. Agriculture stations

2. Grocery/shops

3. School

4. Villages

5. NGO
	1

1

3

1

2

0

1

0
	1

2

2

2

1
1

1

1
	Dowa

Dedza

Lilongwe

Dedza

Lilongwe

Dedza

Dedza

Dedza

	D. Blantyre ADD:

1. Agriculture stations

2. Grocery shops
	3

1
	2

0
	Thyolo

Thyolo

	 Total
	47
	33
	


Source: BIP Annual Reports, 1997-98 and 1998-99

TABLE 10. Bean seed sales to individual farmers in small packs during 1996-98 crop seasons. 

	Variety
	Quantity of Seed per Season

	 
	1996
	1997
	1998

	 
	Non-Office
	Office
	Non-Office
	Office
	Non-Office
	Office

	Kambidzi
	163
	981
	1772
	823
	334
	192

	Maluwa
	129
	652
	2157
	1542
	581
	4214

	Mkhalira
	290
	2146
	2330
	1598
	617
	2494

	Nagaga
	295
	592
	639
	1601
	737
	378

	Napilira
	210
	230
	3343
	2736
	659
	3399

	Sapatsika
	0
	0
	1777
	441
	523
	150

	Total
	1087
	4601
	12018
	8741
	3451
	10827

	Combined Total
	5688
	20759
	14278

	% of Combined Total
	19
	81
	58
	42
	24
	76


Source: BIP Annual Reports 1996-97, 1997-98, and 1998-99

TABLE 11. Estimated costs of small pack bean seed

	Item
	MK per ton of seed

	Cost of seed (47.0%)
	

	Direct payment to farmers for seed
	28,600

	Interest on loans of chemicals, foundation seed
	472

	Organising and contracting
	81

	Conditioning and storage (13.5%)
	

	Bagging and transport to research station
	895

	Labour, chemicals, polythene bags, labels
	645

	Interest charges
	6,864

	Quality control (0.2%)
	

	Seed ‘certification’
	117

	Seed testing
	6

	Delivery to shops (11.1%)
	6,900

	Promotion (0.9%)
	557

	Unsold stocks and losses (7.3%)
	4,514

	Merchant’s margin (20%)
	12,413

	Unsubsidized selling price (100%)
	62,064


(Costs are MK/ton in July 1998. US$1=MK26); 
Source: Phiri et al., 2000

TABLE 12. Prices and willingness of farmers to buy and merchants to sell small seed packs.

	Ratio of price of seed to grain 
	Proportion of respondents willing to buy/sell

	
	Farmer’s opinion

(N=150)
	Merchants opinion

(N=13)

	1:1
	96%
	92%

	2:1
	69%
	62%

	3:1
	43%
	23%

	4:1
	35%
	0%


Source: Phiri et al., 2000 

TABLE 13. Bean varieties grown by sample farmers (Purchasers and non-purchasers)

	Variety


	Purchasers (N=100)

Acres
	Non-purchasers (N=50)

Acres

	New Varieties
	
	

	Sapatsika
	9.2
	0.6

	Napilira
	30.9
	3.0

	Maluwa
	15.3
	-

	Nagaga
	4.8
	-

	Mkhalira
	10.8
	-

	Kambidzi
	1.2
	-

	Sub-Total
	72.2 (58.5%)
	3.6 (5.7%)

	Other varieties 
	
	

	Selenje
	29.8
	30.1

	Nyauzembe
	7.6
	8.4

	Saba
	5.3
	8.3

	Others
	8.5
	12.5

	Sub-Total
	51.2 (41.5%)
	59.3 (94.3%)


Source: Phiri et al., 2000

TABLE 14. Interest in buying small packs

	
	Would you buy a small pack (again)

	Farmers’ experience
	Yes
	No

	Previously purchased small pack
	102
	11

	Never purchased small pack
	35
	2


Source: Phiri et al., 2000

Table 15. Crop areas, age, and education related to purchase of small packs

	Factor
	Experience with small packs

	
	Used small packs
	Never used small packs
	Significance

	Maize area (acres)
	1.8
	2.0
	NS

	Female-headed households:
	
	
	

	Age f woman
	39.4
	47.8
	NS

	Years of school of woman
	8.4
	5.0
	NS

	Male headed households:
	
	
	

	Age of man
	42.3
	40.5
	NS

	Years of school of man
	9.1
	7.1
	NS

	Age of woman
	32.1
	39.3
	0.001

	Years of school of woman
	7.5
	9.5
	0.01

	Male headed households where woman chooses bean variety:
	
	
	

	Age of woman
	36.9
	41.8
	NS

	Years of school of woman
	7.4
	4.5
	0.1


Source: Phiri et al., 2000
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