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Using Improved Pulse Crop Productivity to Reinvigorate Smallholder 

Mixed Farming Systems in Western Kenya 

 
Principle Investigator 
 

Julie Lauren, Cornell University, USA    
 

Collaboratoring Scientists 
 

John Ojiem,  KARI,  Kenya 

Beth Medvecky,  Cornell,  USA    Martins Odendo,  KARI,  Kenya 
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Rebecca Stoltzfus,  Cornell,  USA    James Muthomi,  UNairobi,  Kenya 

Christopher Barrett,  Cornell,  USA    Robin Buruchara,  CIAT,  Uganda 

 
 

Abstract of Research Achievements and Impacts 

A second Short Rains-Long Rains cropping cycle was completed in the South Nandi 

region of Western Kenya focusing on crop vigor enhancing strategies that improve 

production of staple crops, maize and bean, while also introducing a new multipurpose 

grain legume Lablab purpureus with good potential for improving household food 

security and addressing soil degradation. Major activities in FY10 have included: 

participatory evaluation of vigor enhancing strategies by 70 collaborating farmers across 

a soil fertility gradient; training and on-farm testing of the strategies by 175 farmers 

associated with NGO/CBO groups in Busia, Teso, Butula and Vihiga districts; facilitating 

exchange visits to promote farmer learning & knowledge sharing; implementation of 

researcher managed replicated experiments at 4 sites across the gradient; and 

technical/financial support for 6 students (3 women, 3 men) pursuing Masters degrees at 

Kenyan universities. 

 

Short Rains 2009-10 results were consistent with those obtained last year, despite higher 

than normal rainfall due to El Nino climate conditions and intense disease/pest pressure. 

Averaged across all verification trials, farmers were able to realize a 15% yield increase 

by substituting improved bean variety KK8 for their own variety. By substituting KK8 

and adding TSP fertilizer, farmers were able to achieve a 41-71% yield gain. Lablab grain 

production in 2010 was variable due to the climate and severe halo blight (replicated 

experiments). Nevertheless at 3 of the sites, unfertilized lablab grain yields ranged from 

677 to 1200 kg/ha and were 1.4 to 2.2x greater than farmersô local bean varieties. 

Phosphorus fertilizer increased lablab grain and biomass productivity, although the effect 

was not as pronounced as with beans. 

 

During the Long Rains season, farmers were able to make substantial gains in maize 

productivity by utilizing the alternative fertilization strategies particularly incorporated 

lablab residues or ½ compost +½ DAP.  Maize yield gains relative to farmer practices 

were greatest at the low soil fertility site (25-59%) and smallest at the high soil fertility 

site (-2-10%). In the replicated experiments incorporated lablab increased intercropped 
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bean yields by 22% but in most of the farmer verification trials, lablab residues did not 

increase yields relative to farmer practices. We hypothesize that residue 

management/placement differences explain these results.   

 

During the 2010 exchange visits, farmers reported using some or all of the vigor 

enhancing strategies on other parts of their farms. Within the Kapkerer-Koibem exchange 

group, 32% of the participants had upscaled boma compost, 40% were using KK8 beans 

instead of local varieties, 75% were growing lablab and 8% were following improved 

spacing/seed rate strategies. Boma compost was being used by 42% of farmers from the 

Kiptaruswo-Bonjoge exchange group; KK8 bean and lablab were being grown by 38% 

and 80% of the farmers, respectively. 

 

Five Masters students enrolled at either Moi University or Egerton University have 

completed their Masters degrees or are in the process of finalizing their thesis write-ups. 

Two new students were recruited for Masters degrees at Moi University and the 

University of Nairobi with FY10 HC Capacity Building funds support.  
 

Project Problem Statement and Justification 

Many rural households in the East African highlands are no longer self-sufficient in 

beans, a critical source of food and income. Farmersô inability to afford fertilizer inputs, 

coupled with continuous cropping on ever shrinking land holdings, has led to degraded 

and infertile soils and a concomitant decline in crop vigor, pest and disease tolerance and 

overall system productivity. 
 

Low bean and maize productivity in Western Kenya is related to both soil fertility and 

biological constraints. Legumes can be important options for rebuilding soil fertility but 

poor utilization of applied P fertilizers, conflicts between soil renewal and immediate 

food and income needs and low fixed nitrogen returns from many grain legumes have 

limited expected returns. Additional production constraints and risks for beans in Western 

Kenya are presented by diseases and pests. We hypothesize that practices that promote 

vigorous establishment of pulse crops leads to increased pest/disease resistance, 

improved N fixation, and nutrient accumulation, which ultimately reduces risk, benefits 

system productivity, food security and human nutrition. 
 

Consumption of pulses is essential for addressing iron deficiency, anemia and stunting 

caused by inadequate intakes of zinc. Recent national or regional level food composition 

data on the mineral nutrient content of staple food products, including iron and zinc, are 

often unavailable forcing researchers and policy makers to rely on international databases 

that do not adequately represent local environmental conditions, varieties, etc. Mineral 

nutrient contents of major foods grown under a representative range of smallholder 

farmer conditions are needed to develop local food composition tables and to determine 

food system nutrient outputs. 
 

Determining how to effectively increase productivity of seriously degraded soils and to 

maintain the fertility of still productive lands is of paramount importance to all farmers 

living in the East African Highlands. To achieve this outcome, farmers and scientists 

need to form genuine learning partnerships. Providing opportunities for current and future 

scientific leaders to gain experience and expertise with participatory research and 

development approaches also are an essential part of the education process. These 
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experiences will help students and research scientists to understand that adoptable and 

sustainable technologies are those that reduce risk and effectively address farmer 

constraints and resource levels. 

 

Planned Project Activities for April 1, 2009 - September 30, 2010 
 

Objective 1: :   To develop and assess farmer capacity for improving vigor and growth of 

pulse crops on nutrient accumulation, pest/disease resistance and system productivity 

across a soil degradation gradient. 
 

Approaches and Methods: 

1.  In Community Farmers Meetings/Training Sessions 

2.  On Farm Verification Trials 
 

Results, Achievements and Outputs of Research: 

1.  In community meetings/trainings ï During both the Short Rains (SR) and Long Rains 

(LR) seasons of  FY10, KARI field staff conducted numerous meetings in the South 

Nandi project area to educate farmers within the initial core groups and interested farmers 

in the surrounding communities on the use of vigor enhancing strategies (seed priming, 

root rot tolerant bean germplasm, boma compost, Triple Super Phosphate (TSP) & 

Minjingu Rock Phosphate (MRP) fertilizers, combining inorganic + organic fertilizers 

and multipurpose lablab); to facilitate farmer testing of these strategies (supplying seed & 

fertilizers, hands-on demonstration) and to promote farmer learning through exchange 

visits and knowledge sharing with scientists, university faculty  and students. KARI 

scientists also attended and led similar programs with the three NGO/CBO organizations 

(REFSO, ARDAP, AVENE) and their lead farmers (see Objective 2, Activity 1 below). 

 

2.  On farm verification trials ï During FY10, the project continued support for on farm 

verification trials across the established soil fertility gradient sites of Kapkerer (low soil 

fertility), Kiptaruswo (low-medium soil fertility), Bonjoge (medium high soil fertility) 

and Koibem (high soil fertility).  

 

A total of 70 farmers participated in lablab and common bean verification trials during 

the Short Rains 2009-10 including an additional 20 farmers from the surrounding 

communities. Farmers selected root rot tolerant KK8 bean and/or lablab treatments 

according to their interests and available resources. Fifty-eight farmers compared their 

own bean varieties and planting practices to the following treatments: unfertilized KK8 

beans, bean seed priming, KK8 fertilized with 20 kg/ha P fertilizer MRP or TSP, or a 

combination treatment that included both priming and P fertilization. Fifty-six farmers 

experimented with various strategies for growing lablab. Farmers compared a control plot 

of unfertilized and unprimed lablab to various treatments including lablab seed primed, 

lablab planted with 20 kg/ha P fertilizer (TSP, MRP), and lablab primed and planted with 

P fertilizer. The 3 treatments that were tested by the largest numbers of farmers were TSP 

(55 farmers), priming (44 farmers) and TSP+priming (43 farmers).  

 

During LR 2010, 58 farmers conducted a final round of verification trials on alternative 

fertilization strategies for their main maize-bean intercrop -- 13 farmers in Kapkerer, 14 
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in Kiptaruswo, 19 in Bonjoge and 12 in Koibem. Farmers tested the following treatments, 

according to their interests and resources:  (1) a more targeted and concentrated 

application of DAP (1 level soda cap /plant); (2) compost applied in the planting furrows 

(three - two kg cooking fat containers/6 m row); or (3) a half dose of compost mixed with 

half the amount of the DAP applied in treatment #1; (4) a lablab residue treatment that 

consisted of all lablab residues (less any harvestable grain and pod) produced in situ the 

previous season, incorporated into the soil several weeks before planting;  and (5) a half 

lablab DAP treatment with half the quantity of residue used in treatment #4  combined 

with  half the quantity of DAP used in treatment #1. Farmers compared the above 

treatments to their own fertilization strategies which mostly consisted of low application 

rates of diammonium phosphate (DAP) fertilizer spread thinly over a larger area. Several 

farmers used compost, manure or no fertilizer at all. Each farmer used his or her own 

maize and beans spacing method in their farmer practice plot, while both maize and 

beans were sown at the recommended spacing in all of the verification plots. 

 

Farmers used their own seed of their preferred bean and maize varieties in the LR trials. 

For beans, 89% of the farmers preferred KK8 beans. For maize, farmers chose either 

early or late-maturing hybrids or their own local landraces, depending on the community.  

Late maturing hybrids were most important at Koibem (92% of farmers) and Kiptaruswo 

(72%), the two communities that have a more market-oriented agriculture. In contrast, 

local landraces were more important in Kapkerer  (60%) and Bonjoge (62%). At 

Kapkerer, approximately 20% of the participating farmers chose to plant early maturing 

maize hybrids, possibly because this is a community where farm sizes are small and 

households are more food insecure. 

 

The results from the SR and LR farmer verification trials are detailed below (Objective 2, 

Activity 2). 
 

Objective 2:  To disseminate and evaluate through participatory approaches simple, low 

cost strategies for vigorous establishment/growth of pulse crops leading to increased 

system productivity and sustainability. 
 

Approaches and Methods:  

1.  Collaborations with NGO and farmer groups 

2.  Crop performance evaluation and in season exchange visits 

3.  Develop and distribute project-related training materials 

4.  Complete socioeconomic survey and continue to monitor technology diffusion trends 
 

Results, Achievements and Outputs of Research: 

1.  Collaborations with NGO and farmer groups ï The project continued to support two 

NGOs (ARDAP and REFSO) and one CBO (AVENE) working with farmers to scale-up 

and disseminate vigor enhancement strategies and monitor farmerôs reaction and crop 

responses to these strategies in Busia, Teso, Butula and Vihiga districts of Western 

Province.  During FY10, ARDAP conducted farmer verification trials and seed bulking 

activities, while REFSO concentrated on bulking bean and lablab seed in readiness for 

farmer testing. AVENE activities mainly consisted of farmer verification trials. In all 



 

Dry Grain Pulses CRSP       Technical Reports 

FY2010 

7 

 

cases, treatments for the verification trials were selected by the farmers according to their 

interest and available resources and were limited to those that showed the greatest 

promise. The project supplied sufficient quantities of KK8 bean and lablab seed to 

ARDAP, REFSO and AVENE for seed bulking and dissemination activities, and 

fertilizers (TSP, MRP) to ARDAP and AVENE for verification trials. Where possible, 

participating farmers were encouraged to use their own seed saved from previous 

harvests. Collaboration with these three organizations enabled us evaluate the 

performance of the vigor enhancing strategies in other agro-ecological zones and to 

confirm that these approaches can be successfully used in different environments. In 

addition, the activities served to build the capacity of the NGOs and provided a platform 

for future scaling up activities. 

 

ARDAP - A total of 20 farmers were initially recruited to participate in verification trials 

which compared the performance of different vigor enhancement strategies with farmersô 

production practices. Strategies evaluated by ARDAP farmers included seed priming, 

MPR, TSP, compost and lablab. Later the number of farmers increased from 20 to 60 

farmers and all installed verification trials. The project provided the new farmers with 

starter KK8 and lablab seed and P fertilizers. An additional root rot tolerant bean variety, 

KK71 was also introduced by KARI for evaluation by farmers alongside KK8 variety.   

 

At the conclusion of the Long Rains, participating farmers attended and participated in a 

result sharing workshop which was organized to provide an opportunity for farmers to 

discuss and compare results of the previous season along with ARDAP and KARI staff. 

Farmers continued to be impressed with priming and MRP, and a majority settled on 

MRP as the preferred choice of fertilizer. Despite severe diseases & pests (especially 

aphids), all the tested crop vigor enhancement options substantially outperformed farmer 

practices. 

 

Initially a 1 acre KK8 bean bulking plot was established to produce seed for future use. 

During the Long Rains, seed bulking of KK8 and lablab was enhanced by increasing the 

size of the bulking plot from 1 to 2 acres. 

 

REFSO - worked with Agro-Farmers, a CBO in Busia district to bulk KK8 bean seed for 

distribution to farmers during the Long Rains season. A total of 19 farmers participated in 

this activity.  REFSO also organized KK8 bean bulking plots on 2 acres in Ngelechom 

village during the Long Rains in order to target farmers in Teso district.  Heavy rains 

adversely affected seed production at both sites, so the bulking activity is being repeated 

during the current Short Rains season with 12 farmers at Busia and on 2 acres at 

Amukara in Teso district. The plots are currently doing well and KK71 seems to be doing 

much better than KK8. REFSO also bulked lablab seed during the Long Rains 2010.  

 

AVENE is working with a total of 65 farmers in 5 locations of Sabatia and Chavakali 

divisions of Vihiga district, Western Province. Farmers tested a variety of crop vigor 

enhancement options on bean, lablab or both, depending on land availability and 

preference. Farmer verification trials were established during the Short Rains and Long 

Rains seasons. The treatments farmers found promising and wanted to verify further 
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were: i) KK8 beans +TSP, ii) KK8 Beans primed+compost and iii) KK8 beans+lablab 

residue. These were compared to farmer practice in demonstration plots.  The project 

supplied TSP fertilizer, while the farmers supplied KK8 bean and lablab seed (saved from 

previous seed bulking activities). Farmers also made compost manure which was used in 

the verification trials, having been trained by the project on how to prepare high quality 

compost.  

 

Figure 1 shows the results of bean and maize grain yields in response to the vigor 

enhancing options tested by AVENE farmers during the Long Rains 2010.  Plots planted 

with KK8 bean plus compost or DAP outperformed farmer practice on most of the farms 

that were involved in the trials. The superiority of compost and lablab residues was 

especially found on farms with low soil pH and lower soil fertility. Farmers were 

generally reluctant to use these fields due to poor crop performance; however, the 

excellent performance shown by compost and lablab residue incorporation proved to 

farmers that these plots could be rejuvenated with organic inputs and improved bean 

germplasm.     

 

 

 

AVENE also works with two womenôs groups namely Givudianyi Womenôs Group in 

Wodanga and Kulala Womenôs Group from Busali East in Vihiga district. Givudianyi 

Womenôs Group has 40 members with the objective of promoting small scale 

entrepreneurship through table banking, small scale farming and adult education. During 

FY10, the group was trained on high quality compost making and management. All 

group members participated in this activity and about 48 farmers have constructed 

compost piles. Some have used the compost on their farms and found it extremely useful 

and economical compared to chemical fertilizers. Members have also been given lablab 

and KK8 bean seed for bulking to use in subsequent seasons. Two members of the Kulala 

Womenôs Group were trained on compost manure making and educated about crop vigor 

enhancement strategies. These women are now involved in the training of the other 22 

group members on compost making and crop vigor enhancement. The group also has 

been provided with lablab and KK 8 bean seeds for bulking. 

  

2.  Crop performance evaluation & in season exchange visits - Data from the farmer 

Figure 1   
Maximum, 

minimum and 

average bean 

& maize grain 

yields 

obtained with 

vigor 

enhancing 

strategies by 

40 AVENE 

farmers 

during Long 

Rains 2010 
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verification trials for 2009-10 Short and Long Rains crops have been collected, compiled 

and shared amongst the farmers and scientists. Datasets include plant emergence and 

mortality, nodule counts, pods per plant as well as grain and biomass yields of lablab (SR 

only), beans (SR & LR) and maize (LR only). Pest/disease incidence/severity data for 

bean root rot, bean stem maggot (Ophiomyia spp.) and aphids (Aphis fabae) were also 

collected. 

 

The following sections summarize the findings from the second year of farmer validation 

trials: 

A.  Short Rains 09-10 crop performance results 

Beans - Farmers were most interested in comparing: (a) how unfertilized KK8 performed 

relative to their own unfertilized varieties and (b) how KK8 performed with or without 

TSP fertilizer. The results of these comparisons are the focus below. 

 

Site effects: Bean productivity did not follow the gradient this season due to more intense 

disease pressure at Kiptaruswo and Bonjoge.  Mean bean yields moving from low fertility 

to high fertility site were 754 kg/ha in Kapkerer, 586 kg/ha in Kiptaruswo, 637 kg/ha in 

Bonjoge and 1117 kg/ha in Koibem. 

 

Treatment effects: Yield trends by treatment were similar to previous seasons. They were 

also consistent across the gradient (Figure 2). Mean yields by treatment were (i) 635 

kg/ha for unfertilized farmer varieties; (ii)728 kg/ha for unfertilized KK8; and (iii) 958 

kg/ha for KK8 fertilized with TSP. Thus, on average, farmers were able to realize a 0-

31% yield increase (going across the fertility gradient from Kapkerer to Koibem) simply 

by substituting improved germplasm for their own variety. By substituting KK8 and 

adding TSP fertilizer, farmers were able to achieve a 41-71% yield increment. Additional 

data, collected this season, helps to explain some of the factors that contribute to these 

yield effects: 

 

 

Germplasm contribution When we compare trends in the difference between the average 

numbers of pods/plant for KK8 versus the average numbers for farmersô own varieties 
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Figure 2   Mean bean 

yields (kg/ha) at the four 

sites for unfertilized 

farmer bean varieties 

(FP), unfertilized KK8 

beans (KK8 only) and 

KK8 beans planted with 

TSP (KK8 + TSP), Short 

Rains 2009-10 
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(i.e. planted in the FP plot), the data show that KK8 plants have consistently more pods at 

harvest across sites (Figure 3) and farmer varieties. Thus, KK8 appears to have a higher 

yield potential than the varieties farmers are currently growing. 

 

 

 

TSPôs contribution: Making the same type of comparison used above for the difference 

between average numbers of KK8 pods with and without fertilizer,  the results showed 

that, at the lower fertility sites, applying TSP fertilizer increased the numbers of pods per 

plant even further relative to unfertilized KK8 (Figure 4). Moreover, TSP application also 

enhanced the survival of plants to harvest. Across farms, an average of 43 more KK8 

plants/plot survived to harvest when they were fertilized compared to those not fertilized. 

 

Thus, both increased pod production and increased numbers of plants per plot help to 

explain the substantial bean yield increments that farmers realized using improved 

germplasm and phosphorus fertilization. 

 

 

-15

-10

-5

0

5

10

15

0 1 2 3 4 5D
if
fe

re
n

c
e
 in

 P
o

d
 #

 P
e

r 
P

la
n

t
 

Site 
1=Kapkerer; 2= Kiptaruswo; 3=Bonjoge; 4= Koibem 

Difference  KK8 versus FP varieties 

-15

-10

-5

0

5

10

15

0 1 2 3 4 5D
if
fe

re
n
c
e
 in

 P
o
d
 #

 P
e

r 
P

la
n
t 

 

Site 
 1=Kapkerer; 2= Kiptaruswo; 3=Bonjoge; 4= Koibem 

Difference KK8 With or Without TSP 

Figure 3   Differences in 

numbers of pods per plant 

between KK8 beans and 

farmer bean varieties 

grown on Nandi farms 

during the Short Rains 

2009-10. (Difference = the 

average numbers of pods 

(3 plants/variety) of plants 

in the unfertilized KK8 

beans treatment on an 

individual farm ï the 

average numbers of pods 

for the farmer variety 

grown in the FP treatment 

on the same farm).  
 

Figure 4   Differences in 

numbers of pods per plant 

between unfertilized KK8 

beans versus fertilized 

KK8 grown on Nandi 

farms during the Short 

Rains 2009-10. 

(Difference = the average 

numbers of pods (3 

plants/treatment) of the 

fertilized KK8 bean 

treatment on an individual 

farm ï the average 

numbers of pods from the 

unfertilized KK8 treatment 

on the same farm). 
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Lablab - As in previous seasons, lablab grain yields followed the fertility gradient, with 

yields increasing from the lowest to highest fertility sites (Figure 5A).  Mean grain yields 

were 437 kg/ha in Kapkerer, 730 kg/ha in Kiptaruswo, 1025 kg/ha in Bionjoge and 1288 

kg/ha in Koibem. Aboveground biomass yields did not show the same fertility level-

response pattern, although they were also highest at the highest fertility site (Figure 5B). 

 

Generally, treatment effects were inconsistent across sites for most of the variables 

evaluated (emergence, stand counts, pest infestation incidence and yield). However, using 

the difference method for evaluating óimproved practiceô versus its counterpart treatment 

in the same farmerôs experiment, several potential trends were detected. These included: 

(i) that P fertilization and/or priming enhanced plant survival (by decreasing both root rot 

and bean stem maggotïrelated mortality) at the two lower fertility sites; and (ii) TSP 

application increased lablab productivity, although these effects were not as pronounced 

as with common beans, possibly due to lablab characteristics (extensive root system, long 

period to maturity and its ability to establish strong mycorrhizal associations). 

 

 

 
 

 

B.  Long Rains 09-10 crop performance results  

Across the communities, the most popular alternative Long Rains fertilization strategies 

evaluated were the concentrated application of DAP, incorporated lablab residues and the 
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Table 1   Numbers of Nandi farmers electing to test alternative fertilization strategies during the Long 

Rains 2010. 

½  lablab - ½DAP mixture (Table 1). At individual communities, plant composts were 

popular at Kapkerer and composted manure at Koibem. 

 

 

Fertilization 

Strategy 

Kapkerer 

(n=13) 

Kiptaruswo 

(n=14) 

Bonjoge 

(n=19) 

Koibem 

(n=12) 

DAP 

 

11 12 19 11 

Compost  

 

9 6 7 6 

Half compost  DAP 

 

6 7 4 4 

Lablab 

 

8 10 12 8 

Half lablab DAP        8 10 11 9 

 

Stand count data were collected at 2 and 3 weeks after planting (WAP). Because counts 

were still increasing between 2 and 3 WAP (i.e. due to non-uniform/delayed germination) 

the crop establishment results presented are from the 3 WAP stand counts.  Data were 

also collected separately on the numbers of bean plants dying from post-emergence 

damping-off at 2, 3 and 4 WAP. 

 

Bean seedling mortality at 2 WAP - The bean seedling mortality data show extremely 

similar mortality trends to those observed last year (Figure 6). The highest post-

emergence damping off tended to occur on the lower fertility soils (Kiptaruswo and 

Kapkerer) and in those treatments with either the lowest level of nutrients (i.e. farmer 

practice or compost) or in the incorporated lablab residue treatment, which is 

characterized by imperfectly understood nutrient decomposition and/or disease 

interactions, as discussed in last yearôs report. 
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Plant populations/stand establishment at 3 WAP - We have noted that Nandi farmers sow 

greater quantities of both maize and bean seed than needed for recommended plant 

populations for these crops. In a year such as this, when weather conditions were not 

conducive to rapid, uniform germination, farmer oversowing meant that the farmer 

practice maize stands came closer (an average of 98% of the target, across communities) 

to achieving the target stand (i.e. 100% of seeds sown) than the maize stands in the 

alternative fertilization strategy plots, which were on average, only 69% of the target 

stand across communities and alternative treatments (Figure 7). This suggests that, on 

average, farmer sowing rates are around 30% greater than the recommended rate.  Also of 

note was the inferior germination of farmersô local maize seed compared to the hybrid 

maize seed; there were 6 farmers who achieved stands with less than 50% of the target 

population present across treatments, using their local seed. Perhaps high incidences of 

poor stand establishment and/or poor seed viability are factors that motivate farmers to 

oversow. 

 

 

 

Overall, bean stand establishment was better at Bonjoge (66% of target stand) and 

Koibem (63%) than at Kapkerer (57%) and Kiptaruswo (59%) (Figure 8). These trends 

were the opposite of those for maize stand establishment but may be related to the 

differences in bean seedling mortality explained above. Also notable was that the two full 

organic treatments (compost; lablab) had a higher % stand establishment - 67% compared 

to an average of 58% for the other fertilization strategies, including the farmersô practice. 

This result suggests that the residues may have been important for helping to retain 

moister conditions more suitable for seed germination. 
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Maize and bean yields - Overall, mean yields of the bean intercrop were slightly higher in 

2010 than in 2009 (157 vs 120 kg/ha). Bean performance was best at Kapkerer (mean 

yield 216 kg/ha) and worst at Kiptaruswo (63 kg/ha), likely due to differences in weather 

and late season disease pressure. As in 2009, the 2010 bean performance varied 

substantially by treatment. Moreover, the same general yield trends were observed in 

both years (Figure 9); bean productivity was poorest in farmer practice, lablab, and 

compost and best in the half DAP and full DAP treatments.  

 

Yields of the companion maize crop were also higher in 2010 than in 2009 (overall 

means, 3261 vs 2398 kg/ha). Maize yield gains relative to the farmer practices were 

greatest at the lowest fertility site and smallest at the highest site (25-59% higher than the 

farmer practice at Kapkerer vs. -2-10% higher at Koibem). 

 

 
 

Across communities, mean maize yields in the alternative fertilization treatments were 

consistently higher than mean farmer practice maize yields (17 out of 20 comparisons) 

despite the fact that maize stands in these treatments were, on average, 30% lower than 

the target stand (Figure 7). The productivity trends by fertilization treatment, averaged 
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across communities, were, like beans, similar to those observed in 2009 (Figure 10). 

These results demonstrate that farmers can make fairly substantial gains in maize 

productivity simply by utilizing improved agronomic practices and alternative 

fertilization strategies. Moreover, the trials have shown farmers that they have multiple 

options for achieving increased maize productivity, depending on the type and amounts 

of purchased and/or locally available inputs they might have available in a particular 

season. This enables farmers to respond to dynamically changing conditions more 

effectively than if they were shown a single, fixed package of improved maize production 

practices.  

 

 
 

C.  Farmer-to farmer exchange visits 

Exchange visits during the 2009 Short Rains season did not take place because the 

farmers were engaged in traditional ceremonies and were not available for the visits. 

Exchanges were resumed in 2010 during the Long Rains season. Discussions about the 

previous Short Rains season were included.   

 

Farmer exchange groups were switched in 2010 to expose the participants to different 

agro-ecological conditions. In particular we wanted to create awareness with the Koibem 

farmers (high soil fertility group) about the effects of soil fertility degradation. As a result 

Kapkerer farmers (low soil fertility) exchanged with Koibem farmers; and Kiptaruswo 

farmers (medium low soil fertility) swapped with Bonjoge farmers (medium high soil 

fertility).  A total of 25 farmers attended the Kapkerer visit and 30 came for the Koibem 

visit. At Kiptaruswo 27 farmers participated and 26 farmers attended the Bonjoge tour. 

An equal number of men and women attended across all sites. Two KARI field staff and 

a scientist from the Socieconomics unit participated in all the visits.  

 

At each site, groups toured 4 farmer verification trials and the researcher managed 

replicated experiment under maize cultivation. Host farmers explained the alternative 

fertilization options being tested in their verification experiments. Question & discussion 

periods after each presentation provided a forum for farmers to discuss benefits and 

constraints. Farmers were then asked to rate the performance of the Long Rains 
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treatments on maize using colored ribbons. After the field tour, there was a further 

discussion and ranking focused on the Short Rains treatments. 

 

Incorporated lablab residues (lablab only) were ranked highest at Bonjoge and 

Kiptaruswo sites, while ½ boma compost+½ DAP was given the highest rating at 

Kapkerer and Koibem. Lower rankings were given for other alternative fertilization 

treatments but all were greater than the farmer practice which was uniformly ranked 

poorest. Some of the Kiptaruswo-Bonjoge group commented that the process of cutting 

and incorporating lablab was too laborious, but others felt that with sharp tools the work 

was easy. Two of the Kapkerer host farmers noted that after using lablab, the incidence of 

Striga was substantially less and that they expected higher maize yields as a consequence.   

 

Intercropped beans had been harvested by the time of the exchange visits, but all 

participants recalled that bean yields were generally poor. At Kiptaruswo, farmers 

observed that beans did better in the Short Rains season than in the Long Rains.  Despite 

the poor performance of beans, participants noted that KK8 performed consistently better 

than local bean varieties Rosecoco, Kaangumu or Nyayo. No treatment stood out as 

having a positive effect on bean yields, although at Koibem, some farmers perceived that 

beans did not perform well where lablab had previously been cultivated. 

 

Across all sites, farmers reported using some or all of the vigor enhancing strategies on 

other parts of their farms. Within the Kapkerer-Koibem exchange group, 32% of the 

participants had upscaled boma compost, 40% were using KK8 beans instead of local 

varieties, 75% were growing lablab and 8% were following improved spacing/seed rate 

strategies. Boma compost was being used by 42% of farmers from the Kiptaruswo-

Bonjoge exchange group, and KK8 bean and lablab were being grown by 38% and 80% 

of the farmers, respectively.  Only one farmer in the Kiptaruswo-Bonjoge group reported 

using the improved spacing/seed rate on his farm. Seed priming was considered too labor 

intensive by Bonjoge participants and only one farmer was using the technique to 

improve bean germination. 

 

All the exchange visit participants preferred lablab first for soil fertility, but had 

somewhat different preferences for its other uses. Market sales, grain and fodder uses 

were equally favored by the Kapkerer-Koibem exchange group; but lablab was least 

preferred as a vegetable because of its ñbeanie smellò and different shape. In the 

Kiptaruswo-Bonjoge group, lablab for grain was only slightly less popular than lablab for 

soil fertility, 20% of the farmers liked lablab as a vegetable and 15% used the biomass for 

fodder.  Lablab for market sale was of least importance since no markets have been 

identified outside of the Kiptaruswo-Bonjoge communities where local demand is still 

growing. 

 

3.  Project-related training materials ï Simple, pictorial training materials for farmers and 

development workers have been prepared.  These materials focus on: (i) how to grow 

lablab and its multipurpose benefits (Figure 11); (ii) use of boma compost, 

organic/inorganic fertilizer mixtures, and lablab residues as alternative fertilization 

strategies for intercropped maize and beans; and (iii) P fertilizer use to improve 
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productivity of grain legumes. The materials will be distributed through KARI to NGO, 

CBOs and other extension trainers in Kenya.   

 

 
 

4.  Socioeconomic survey completion and technology diffusion trends ï Ms. Eunice 

Onyango completed individual household surveys in early FY10 as part of her Masters 

research program.  This activity was a follow-up to the Focal Group Discussions reported 

in the FY09 Annual Report.  

 

A total of 130 households were surveyed in the South Nandi project area focusing on the 

four core communities of Kapkerer, Kiptaruswo, Bonjoge and Koibem. Overall, 55% of 

the respondents were women. All 65 households who had participated in the initial 

farmer workshop and 2008-09 verification trials were interviewed along with an equal 

Figure 11    Example of training 

materials on growing lablab and its 

multipurpose benefits 
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number of farm households in the same communities who had not directly participated in 

the project activities. Project participants were asked to indicate which of the vigor 

enhancing strategies they preferred and which they planned to scale up.  They were also 

questioned about the extent of labor involved with the lablab residue incorporation. 

Survey questions for the non-project participants focused on farmer to farmer knowledge 

dissemination. 

 

Project participants indicated that ½ compost+½ DAP and incorporated lablab residues 

(lablab only) were most preferred, but seed priming was not mentioned by many of the 

farmers. There was no significant correlation between the ranking of the various vigor 

enhancing strategies and household socio-economic factors e.g. age, education, gender.  

However preference responses differed across the soil fertility gradient.  For example at 

the high soil fertility site (Koibem), lablab only was least preferred compared to the other 

strategies but at the lower soil fertility sites (Kapkerer, Kiptaruswo) lablab only was 

highly ranked.  Improved maize seed rates/plant spacing was highly ranked at Koibem 

but not at the other sites. Strategies for upscaling tended to follow the household 

preferences. When questioned about the amount of labor needed for incorporating lablab 

residues, most respondents recognized the level of work was more, but felt the outcomes 

were worth the extra effort. Only 17% of respondents felt that incorporating lablab 

residues was too much work. 

 

Farmers who had not participated in the DGPCRSP project were quite aware of the 

various strategies and a number were either using the approaches or planning to use them 

in the upcoming season. Forty-three percent (43%) of the non-project participant 

households were aware of lablab with 5% already growing the crop and 34% planning to 

grow lablab in the next season. KK8 beans, boma compost and improved seed rate/plant 

spacing were known by 26-29% of respondents and 1-3% were already practicing these 

strategies on their farms.  Only 3-14% of the non-project participants were aware of the 

½ compost+½ DAP, ½ lab+½ DAP, TSP and MRP strategies. 

 

Diffusion trends ï Farmers associated with NGO/CBO groups REFSO, ARDAP and 

AVENE were monitored by the NGO/CBO and KARI staff during FY10. Objective 2, 

Activity 1 (above) details their perceptions about the impacts/constraints encountered 

with the vigor enhancing strategies. 
 

Objective 3:  To research factors (nutrients, pest/diseases and their interactions) affecting 

pulse productivity across a soil degradation gradient 

 

Approaches and Methods:  

1.   Implement replicated experimental trials 

2.   Data collection and evaluation 

3.   In-season field visits and annual meeting review of results 

4.   Germplasm testing 

5.   Nutrient analysis of grain and edible leaf samples  

6.   Publication preparation 
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Results, Achievements and Outputs of Research:  

1.  Implement replicated experimental trials ï KARI staff repeated the Main replicated 

experiment during the Short Rains 2009-10 and Long Rains 2010 seasons at the same 4 

sites across the soil fertility gradient.  The factorial design for the Short Rains season 

evaluated the effect of seed priming and TSP fertilizer application on lablab productivity 

and disease/pest severity.  Bean control plots (with and without TSP) were also included. 

During the LR2010 season, plots were split to evaluate the individual and combined 

impacts of lablab residues from the previous SR season (no lablab, lablab removed - only 

roots remaining, lablab incorporated - aboveground biomass incorporated); ½ boma 

compost+ ½ DAP or no fertilizer and bean variety (root rot susceptible (GLP2) and 

tolerant (KK8 lines) on maize-bean intercrop productivity as well as bean pests and 

diseases. 

 

2.   Data collection and evaluation ï Data from 2009-10 Short and Long Rains crops have 

been collected, compiled and shared amongst all collaborators. Datasets include plant 

emergence and mortality, nodule counts as well as grain and biomass yields of lablab (SR 

only), beans (SR & LR) and maize (LR only). Pest/disease incidence or severity data for 

bean root rot, bean fly maggot (Ophiomyia spp.) and aphids (Aphis fabae) are included 

for both seasons, while chafer grubs (Schizonycha spp), maize lodging, common bean 

blight and bean common mosaic virus incidence were only recorded during the Long 

Rains season. 

 

The following sections summarize our findings from the second yearôs results: 

SR0910 Replicated Experiment (Lablab or Bean) ï Higher than normal rainfall in 2009-

10 associated with the El Nino phenomenon depressed lablab and bean yields compared 

to 2008-09.  Nevertheless at Bonjoge and Koibem, average lablab yields were greater 

than 1000 kg/ha and either outperformed or gave comparable grain yields as bean (Figure 

12).  The Bonjoge and Koibem results were similar to the farmer verification plots in the 

same clusters, but at Kapkerer and Kiptaruswo halo blight reduced the replicated 

experiment lablab grain yields to very low levels compared to the farmer plots in the 

same communities. Likewise, bean yields from the replicated plots at all sites except 

Koibem were 50% less than those obtained on the farmer trials (305 kg/ha versus 659 

kg/ha). Koibem bean yields were good (1046 kg/ha) and comparable to the farmer plot 

yields (1117 kg/ha).  Such high variability within soil fertility clusters is a constant 

challenge and points to the need for a number of replicated experiments per site rather 

than a single replicated experiment. 
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Lablab plant populations were similar between sites and with an average stand loss of 

only 12% over the course of the season (Figure 13A). Emergence plant populations were 

less than optimal (82% of seed sown) due to heavy rains shortly after planting. Halo 

blight was the dominant disease found at Kapkerer (80% of stand) and Kiptaruswo (27% 

of stand), but was less severe at Bonjoge (13%) and Koibem (19%).  Root rot incidence 

ranged from 7% to 19% of the stand across the sites. Aphids were found on 28 -71% of 

the lablab stands at Kiptaruswo, Bonjoge and Koibem, but no aphids were observed at 

Kapkerer. 

 

The Short Rains treatments had little/no impact on pest-disease incidence or survival of 

lablab plants in 2009-10.  The TSP treatment had significantly reduced aphid incidence 

across all sites (Figure 14A) and reduced halo blight at Kapkerer (Figure 14B), but had 

no effect on plant stand or root rot. Seed priming significantly reduced plant stands by 

5% across all sites; however, there were no priming treatment impacts on lablab pests or 

diseases. 
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At Kiptaruswo, Bonjoge and Koibem bean populations dropped dramatically over the 

season with stand losses between 47% and 62% (Figure 13B).  At Kapkerer bean stands 

were higher and relatively stable with a decline of only 19% over the season which was 

caused primarily by beanfly.  Root rot incidence was very low at Kapkerer (1.6% of 

stand) and no aphids were observed.  A combined effect of root rot, aphids and beanfly 

were the main causes of the bean stand declines at Kiptaruswo, Bonjoge and Koibem.  

Bonjoge had the highest incidence of aphids (44% of stand) and root rot (35% of stand).  

Beanfly severity scores were on average 16 pupae/larvae per plant at Bonjoge and 

Koibem.  The TSP treatment did not have significant impact on bean plant populations, 

root rot, aphid incidence or beanfly pupae/larvae; however the results indicated slight 

reduction trends in root rot and beanfly pupae/larvae with TSP. 
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El Nino climate conditions also reduced lablab biomass yields in 2009-10 compared to 

2008-09. Biomass yields were highest at Kapkerer but there was no pattern with respect 

to soil fertility as previously observed in FY09 (Figure 15). The devastating impact of 

halo blight particularly at Kapkerer and Kiptaruswo obscured any potential impact of the 

TSP treatment on lablab grain yields; however, TSP significantly increased lablab 

biomass yields by 18% across all sites (Figure 15). The seed priming treatment did not 

translate into an effect on either lablab biomass or grain yields despite the negative 

effects of seed priming on lablab plant stand. The Unlike the strong response to TSP 

found in the farmer verification plots, TSP had no impact on bean biomass or grain yields 

in the replicated experiments. 

 

 
 

LR 2010 Replicated Experiment (Maize-Bean Intercrop) ï At all sites bean yields were 

substantially higher than 2009 yields and were comparable with typical intercropped bean 

yields in Western Kenya (Odhiambo and Ariga, 2001).  Across all sites and treatments, 

bean yields averaged 237 kg/ha, with peak yields occurring at the low fertility site, 

Kapkerer (356 kg/ha), which we attribute to lower seasonal rainfall and diseases/pests 

compared to the other sites. Maize yields in 2010 were similar to 2009 despite a 
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substantial amount of lodging due to high winds just after cob set. Across all sites and 

treatments, maize yields averaged 4087 kg/ha with the highest found at the high fertility 

site, Koibem (5552 kg/ha). 

 

The lablab residue treatments alone produced a 22% increase in bean yield, but the effect 

was dominated by Kapkerer and Bonjoge, while at Kiptaruswo and Koibem lablab 

residues had a slight negative or negligible effect on bean yields (Figure 16). 

Consequently the lablab residue treatment effect was not statistically significant across all 

sites.   

 

 

 

Both the fertilizer and bean variety treatments had large and significant impacts on bean 

yield at all sites. The ½ compost-½ DAP fertilizer treatment increased bean yields on 

average 37% compared to the no fertilizer treatment (Figure 17A). The greatest response 

was at Bonjoge (96%) while at the other sites ½ compost-½ DAP increased bean yields 

12%-44% over no fertilizer. Yields from the root rot tolerant bean variety, KK8 were on 

average 84% higher than the root rot susceptible bean variety, GLP2 (Figure 17B).  This 

was particularly the case at Kapkerer, where there was a 3 fold increase in bean yield 

with KK8 compared to GLP2.  Responses to KK8 relative to GLP2 were substantial but 

lower at Kiptaruswo (26%), Bonjoge (20%) and Koibem (68%). 
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Due to timely planting and low pest/disease incidence, bean plant populations at 2 weeks 

were high averaging 91% of seeds sown across all sites (Figure 18).  Stands remained 

relatively stable up to flowering; however, by harvest a substantial amount of plant 

mortality reduced average populations to 63%.  We can infer from the high plant 

populations that the incidence of root rot, chafer grubs, common bean blight and bean 

common mosaic virus must have been low early in the season, but that the severity of 

these diseases, pests plus late season maize lodging combined to substantially reduce 

plant stands later in the season.  The plant population results did not support our earlier 

assertion that lablab residues may increase seedling mortality. Only the bean variety 

treatment had a significant impact on plant populations.  Over the course of the season, 

plant populations with KK8 were higher than GLP2 (3% to 11.5% difference). 
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Figure 14   Mean aphid (A) and halo blight (B) incidence in lablab by P treatment across sites in 

replicated experiments, Short Rains 2009-10 

 

Figure 18   Mean bean plant populations by lablab residue, fertilizer and bean variety treatments 

from replicated experiments, Long Rains 2010  
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In addition the lablab residue treatments did not appear to exacerbate root rot severity in 

2010. Data from all sites combined indicated that lablab residues had a slight but 

insignificant impact in reducing root rot severity (Figure 19A). Root rot severity was 

highest at Kiptaruswo, but only at Kapkerer was there an indication that root rot severity 

was increased with lablab residues. Substantial reductions in root rot severity across all 

sites explain the observed yield benefits associated with the fertilizer and bean variety 

treatments (Figure 19B). 

 

 

 

 
 

The impacts of lablab residues on seedling mortality and root rot severity in the replicated 

experiments were quite different from those observed in the farmer verification plots. We 

believe differences in management of the residues explain the results. In the replicated 

experiments, lablab residues were cut, windrowed and then incorporated in the soil to a 

depth of ~ 6 inches. Maize and bean seeds were planted to the side of the incorporated 

residues. Once the lablab was cut, farmers incorporated shallowly (~ 2-3 inches) and 

planted the maize and beans directly on top of the incorporated residue.  Planting the 

maize and bean seeds directly into the decomposing lablab residues appeared to improve 

stand establishment compared to the other fertilization practices by assuring moist soil 

conditions.  However the farmer results indicated that this management practice also 

increased post-emergent damping off in the lablab only treatments. No negative effects 

on seedling mortality were observed in the replicated experiments where seeds were 

planted to the side of the incorporated residue. Lablab residue placement in the replicated 

experiments may have also contributed to the negligible impacts of the residue treatments 

on root rot severity. 

 

As we observed last year, no chafer grubs (Schizonycha spp.) were recorded at Kapkerer, 

presumably because of the drier soil conditions.  At Kiptaruswo, Bonjoge and Koibem 

there was a consistent increase in chafer grubs associated with the lablab residue 

incorporation treatment (Figure 20) but no impact of the ½-½ fertilizer treatment or the 

bean variety treatments on chafer grub counts.  A similar impact of lablab residues on 

chafer grubs at Trans Nzoia district was reported by Medvecky et al. (2006) along with 

increased bean seedling mortality and potential productivity loss. Despite the grub-

residue treatment association found in our experiment, the grubs did not affect early 

season plant populations of bean or maize, presumably because the grub populations 
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Figure 19   Mean bean root rot severity scores per plot by lablab residue (A) and fertilizer - bean 

variety (B) treatments across sites from replicated experiments, Long Rains 2010  
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were fairly low and possibly due to the position of the lab residues relative to the 

bean/maize seedlings. The impact of chafer grubs on seasonal bean mortality or bean 

yields in 2010 was inconsistent. At Kiptaruswo, increasing chafer grubs were associated 

with greater bean mortality and lower bean yields. However at Koibem, chafer grubs 

were not correlated with either bean mortality or yield. At Bonjoge chafer grubs 

correlated negatively with bean mortality and positively with yield which is not 

consistent with our model. So while the replicated experiment data to date have not 

demonstrated a negative impact of chafer grubs in association with incorporated lablab 

residues; the lower bean yields in the farmer verification trials with incorporated lablab 

residues does suggest that chafer grubs may be a contributing factor that needs continued 

monitoring. 

 

 
 

Lablab residue treatments had the biggest impact on maize grain and stover yields.  

Averaged across all sites, lablab treatments increased maize grain yields 52% (lablab 

removed) to 78% (lablab incorporated), while stover yields were increased 34% (lablab 

removed) and 46% (lablab incorporated) (Figure 21). Also a significant impact of the ½-

½ fertilizer treatment on maize yields was found across all sites, but the increase was 

only an additional 13-17%.   
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Figure 21   Mean maize grain (A) and stover (B) yields by lablab residue - fertilizer treatments 

from replicated experiments, Long Rains 2010 
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3.   In-season field visits & annual meeting review of results ï Cornell, KARI and the 

university partners made field visits to the replicated experiments and farmer plots in 

October 2009, March 2010 and July 2010.  Dr. Irv Widders, from the DGPCRSP 

Management Office and Dr. Ndiaga Cisse from the Technical Management Advisory 

Committee accompanied the Cornell, KARI and University team during the October 

2009 field visits. 

 

KARI staff, University faculty and students and Cornell partners participated in the 

annual project meeting September 14-15, 2010 in Kisumu. Experiences and results from 

the farmer verification trials were summarized along with results from the replicated 

experiments. Four of the Masters students also made presentations on their research 

findings.  

 

4.   Germplasm testing  

A.  Cowpea materials from UCR - Silvester Odundo, a Masters student at Moi University 

worked with cowpea cultivars obtained from the Univ. of California Riverside in order to 

identify varieties with the most potential for cowpea grain production in the wet, cool and 

higher elevation environments of Western Kenya. During the Short Rains 2009-10 

season, Mr. Odundo compared the agronomic responses of cowpea lines ICV6, ICV12, 

CB46, IT90K-284-2, IT83D-442 and local check Khaki at each of the four project sites 

across the soil fertility gradient.  

 

Mean cowpea grain yields at Bonjoge (316 kg/ha) were 65% greater than at Koibem (192 

kg/ha) which is at a higher elevation and generally cooler than Bonjoge. The warmer and 

drier environments of Kapkerer and Kiptaruswo should have favored cowpea grain 

production over that of Bonjoge and Koibem. Thus it is particularly disappointing that no 

grain yields were obtained at Kapkerer and Kiptaruswo because of poor management, 

especially in controlling thrips. Despite the disappointing results, Mr. Odundo was able to 

identify some promising cowpea varieties for future grain production research at the 

higher elevation sites. This is a significant step because up to now farmers in Western 

Kenya have been limited to the traditional varieties (Khaki, Enzegu, Ilanda) which are 

grown primarily for leaf harvest for making a cooked vegetable (mboga). 

 

Variety CB46 produced the highest yield (434 kg/ha) at Bonjoge, but the result was not 

statistically different from IT83D-442 (322 kg/ha), Khaki (305 kg/ha) or ICV12 (272 

kg/ha) due to high variability.  IT90K-284-2 (217 kg/ha) and ICV6 (205 kg/ha) had 

significantly lower yields than the other varieties at Bonjoge.  While CB46 also 

performed well at Koibem (215 kg/ha), ICV12 produced the highest yield (342 kg/ha). 

IT83D-442 and Khaki appeared to be more sensitive to the cooler temperatures of 

Koibem and produced the lowest yields (127 kg/ha). 

 

B.  P efficient bean varieties from Zamorano-PSU program - During the 2009-10 Short 

Rains season, the KARI Grain Legume Program did further evaluation and selection with 

23 nutrient efficient bean lines from the Zamorano-PSU program:  XRAV 187-3, XRAV 

40-4, Amadeus 77, Carrizalito, MER 2222-48, XRAV 68-1, IBC 308-15, MER 2226-12, 

MER 2226-35, MHR 311-17, MHR 312-13, IBC 302-29VR, MHR 314-3, MER 2226-29, 
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MHC 2-11-33, IBC 309-23, MER 2226-36, MER 2226-34, MER 2221-20, IBC 308-81, 

MER 2212-28, IBC 305-6 and IBC 306-95. A local, small seeded, red variety GLP585 

and medium seeded, mottled variety GLP-2 were also included as checks. Varieties were 

planted in a completely randomized design with 3 replications. Seeds of each line were 

sown in 2 m long rows without any added P fertilizer. The soil used for the evaluation 

was tested and found to be deficient in phosphorus (Olsen P = 8.4 mg/kg).  Stand counts, 

days to flowering, disease/pest rankings, days to maturity and yield were recorded. 

 

Days to flowering and days to maturity did not vary much across the introduced lines 

(42.7-44.5 days; 80.7-82.7 days), and were not strikingly different from the local checks 

(43 days; 81 days). Plant mortality was quite variable ranging from 21.9% to 77.1% 

across the introduced lines and 49.6% to 53% by the local checks.  Mortality was most 

strongly associated with bean common mosaic necrotic virus (BCMNV). In particular 

IBC 306-81, IBC 309-23, MER 2212-28 and MER 2221-20 had the highest incidence of 

BCMNV and mortalities of 77.1%, 53.9%, 75.7% and 61.1%, respectively. Introduced 

lines XRAV 68-1 and XRAV 187-3 had the lowest BCMNV incidence and mortalities of 

only 24% and 34%, respectively. The incidence of angular leaf spot, rust and common 

bean mosaic virus was generally low across all lines including the local checks. 

 

Yields from the introduced bean varieties ranged from 133 g/plot to 1000 g/plot and the 

local check yields averaged 467 g/plot (GLP585) and 458 g/plot (GLP2). The top five 

highest yielders were: XRAV 187-3, MER 2226-35, MER 2226-36, Amadeus-77 and 

IBC 308-15.  Seven of the lines tested in SR09-10 were selected for utilization in future 

breeding efforts by the KARI Grain Legume program. The lines selected were: MER 

2226-12, XRAV 40-4, IBC 308-15, IBC 309-23, MER 2226-36, IBC 308-81 and IBC 

305-6.  KARI is currently seeking bc-3 breeding materials to cross with the selected lines 

to protect against BCMNV. 

 

C.  Germplasm screening for resistance to BCMV and BCMNV - Ms. Roselyne Juma is a 

bean breeder at KARI-Kakamega who was recently recruited to do a Masterôs degree at 

Moi University with FY10 HC Capacity Building funds from the DGPCRSP.  Ms. 

Jumaôs Masters research was initiated during the Long Rains 2010 season with 4 

screening trials distributed across the project soil fertility gradient sites: (i) to characterize 

commercial and advanced breeding bean germplasm for its reaction to BCMV and 

BCNMV; and (ii) to verify the prevalence of BCMV and BCMNV in Western Kenya. 

 

A total of 32 breeding lines from the KARI-Kakamega breeding program were tested at 

each site using an alpha lattice design with 3 replications. Three lines from the 

Zamorano-PSU program were included in the testing:  XRAV 187-3, MER 2226-34 and 

MHR 314-3. Stand counts, number of plants with BCMV and BCMNV symptoms and 

severity of BCMV and BCMNV symptom scores were collected along with grain yields 

at maturity. 

 

Ms. Juma is currently analyzing her data, but preliminary results indicated that both 

BCMV and BCMNV were prevalent across all sites within the South Nandi project area. 

In addition, she observed that there is sufficient genetic variation for manipulation to 
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develop bean varieties with multiple disease tolerance to BCMV and BCNMV. Varieties 

showing tolerance to BCMV that were common across all sites were: BCO-05/07 and 

KK-8. Varieties with tolerance to BCMNV that were common across all 4 sites were: 

BCO-05/10, BCO-05/32, BCO-05/18, BCO-05/137, BO-05/25, BCO-05/49, BO-05/35, 

BCO-05/03, BCO-05/09 and KK-RR 05/23. 

 

5.   Nutrient analysis of grain and edible leaf samples ï Our objective with this activity 

was to document the nutrient content of bean and lablab food products generated from 

local varieties and under farm environmental conditions in order to obtain accurate 

assessments of potential food nutrient intakes by smallholder farm households in Western 

Kenya.  Bean and lablab grain as well as lablab leaf samples were collected from 10 

farms per cluster across the soil fertility gradient after 2008-09 harvests. Farmersô local 

bean varieties and KK8 were collected as well as bean and lablab grain from TSP and no 

P treatments. Young leaves of lablab were plucked just before flowering representing the 

common household practice of leaf harvest for mboga.   

 

All samples were oven dried at 60°C and sent to Cornell University for nutrient analysis.  

The grain and leaf materials were ground and microwave digested with nitric acid.  

Nutrient concentrations (except N) in the digests were determined by ICP analysis. 

Nitrogen was analyzed directly on dried, ground samples via a combustion-gas 

chromatograph unit. NBS tomato and apple standards were included to assess accuracy.  

Standard recoveries averaged 91% for macro/micro nutrients and 93% for total N. 

Results summarized by site and plant products are presented in Table 2.   

 

 

 

 

Bean Grain
Site Nitrogen Boron Magnesium Phosphorus Sulfur Potassium Calcium Manganese Iron Copper Zinc

% µg/g % % % % % µg/g µg/g µg/g µg/g

Kapkerer 3.07 ± 0.52 9.84 ± 1.970.183 ± 0.0230.409 ± 0.0760.182 ± 0.031 1.39 ± 0.190.165 ± 0.040 17.09 ± 3.16 52.82 ± 8.95 8.34 ± 1.46 31.26 ± 4.55

Kiptaruswo 2.88 ± 0.23 9.32 ± 1.670.195 ± 0.0160.420 ± 0.0780.196 ± 0.016 1.56 ± 0.120.157 ± 0.035 16.33 ± 4.34 45.52 ± 6.38 8.30 ± 1.93 33.93 ± 3.41

Bonjoge 3.01 ± 0.22 7.82 ± 2.140.163 ± 0.0170.349 ± 0.0530.181 ± 0.018 1.29 ± 0.110.133 ± 0.026 13.51 ± 2.47 46.12 ± 11.09 7.99 ± 1.57 29.46 ± 3.19

Koibem 2.77 ± 0.2210.74 ± 1.290.189 ± 0.0200.381 ± 0.0280.173 ± 0.011 1.50 ± 0.080.157 ± 0.035 17.96 ± 2.17 49.47 ± 5.45 8.76 ± 0.80 30.31 ± 3.34

Average 2.93 ±  0.33 9.42 ± 2.050.182 ± 0.0220.389 ± 0.0660.183 ± 0.021 1.44 ± 0.160.153 ± 0.035 16.19 ± 3.51 48.33 ± 8.52 8.35 ± 1.48 31.24 ± 3.93

CV 11% 22% 12% 17% 12% 11% 23% 22% 18% 18% 13%

Lablab Grain
Site Nitrogen Boron Magnesium Phosphorus Sulfur Potassium Calcium Manganese Iron Copper Zinc

% µg/g % % % % % µg/g µg/g µg/g µg/g

Kapkerer 3.77 ± 0.28 9.47 ± 1.160.165 ± 0.0160.423 ± 0.1200.178 ± 0.025 1.20 ± 0.100.093 ± 0.012 25.68 ± 4.93 51.16 ± 13.2313.28 ± 2.05 31.96 ± 4.85

Kiptaruswo 3.61 ± 0.26 8.67 ± 1.660.188 ± 0.0160.492 ± 0.0840.195 ± 0.024 1.44 ± 0.150.084 ± 0.015 24.30 ± 3.75 57.61 ± 12.15 8.24 ± 1.58 35.73 ± 4.32

Bonjoge 3.38 ± 0.39 9.63 ± 1.740.180 ± 0.0130.413 ± 0.0630.207 ± 0.014 1.32 ± 0.130.081 ± 0.018 23.87 ± 2.09 59.11 ± 6.58 8.52 ± 1.12 33.03 ± 1.72

Koibem 3.68 ± 0.29 9.96 ± 1.820.188 ± 0.0130.418 ± 0.0580.201 ± 0.012 1.38 ± 0.100.082 ± 0.014 31.24 ± 8.83 57.42 ± 9.3710.09 ± 1.81 34.45 ± 3.42

Average 3.60 ± 0.32 9.41 ± 1.680.183 ± 0.0160.440 ± 0.0830.197 ± 0.020 1.36 ± 0.140.084 ± 0.015 26.51 ± 6.34 56.94 ± 10.21 9.63 ± 2.34 34.27 ± 3.67

CV 9% 18% 9% 19% 10% 11% 18% 24% 18% 24% 11%

Lablab Leaf
Site Nitrogen Boron Magnesium Phosphorus Sulfur Potassium Calcium Manganese Iron Copper Zinc

% µg/g % % % % % µg/g µg/g µg/g µg/g

Kapkerer 4.56 ± 0.7328.42 ± 9.960.313 ± 0.0830.361 ± 0.1590.295 ± 0.046 1.95 ± 1.03 1.55 ± 0.56187.05 ± 75.87320.97 ± 101.37 8.67 ± 1.5538.26 ± 10.63

Kiptaruswo 4.13 ± 0.3322.40 ± 5.210.277 ± 0.0800.266 ± 0.0380.256 ± 0.022 1.37 ± 0.33 1.47 ± 0.25126.67 ± 47.14 210.57 ± 37.82 6.63 ± 0.86 27.10 ± 5.52

Bonjoge 4.00 ± 0.4633.66 ± 5.820.391 ± 0.1330.217 ± 0.0420.249 ± 0.034 1.31 ± 0.37 2.08 ± 0.49213.75 ± 53.59382.14 ± 157.71 6.54 ± 0.79 26.84 ± 4.55

Koibem 4.21 ± 0.2731.59 ± 6.400.315 ± 0.0880.320 ± 0.0620.279 ± 0.019 1.64 ± 0.34 1.47 ± 0.55187.58 ± 79.23 194.84 ± 30.89 7.64 ± 0.84 26.50 ± 3.28

Average 4.22 ± 0.5129.02 ± 8.060.324 ± 0.1040.291 ± 0.1030.270 ± 0.036 1.57 ± 0.63 1.64 ± 0.53178.76 ± 70.71277.13 ± 121.87 7.37 ± 1.34 29.68 ± 8.10

CV 12% 28% 32% 35% 13% 40% 32% 40% 44% 18% 27%

Table 2   Macro- and micronutrient content of bean grain, lablab grain and lablab leaves from 

South Nandi farms 
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Bean grain nutrient contents at Kapkerer, Kiptaruswo and Koibem were not significantly 

different from each other, but Bonjoge samples had consistently lower bean nutrients 

(except N, Ca, Fe, Cu).  This may be explained by the particularly high pest and disease 

severity observed at the site during the SR 2008-09 season. Despite the differences seen 

at Bonjoge, our nutrient results were within the ranges observed in the large CIAT bean 

accession nutrient analysis study of Beebe et al. (2000).  Surprisingly there were no 

differences in nutrient content between the farmersô local bean varieties or KK8 which 

suggests similarity in genetic potential between these bean varieties in terms of nutrient 

content. There were no significant effects of the TSP treatment on bean grain nutrient 

contents.  

 

Lablab grain nutrient contents were statistically similar across the sites, except for Cu, 

Mg and K.  Kapkerer samples were lower in Mg and K than the other sites, but had the 

highest Cu of all sites. The lower Mg and K results are consistent with the depleted soil 

conditions at this site compared to the others, but it surprising that we did not see a 

similar response with bean grain.  There was no impact of the TSP treatments on the 

lablab grain nutrient contents. 

 

Significant site differences were found in lablab leaf P, S, Ca, Mn, B, Fe, Cu and Zn 

content results, but there were no consistent patterns to help in explaining why these 

differences arose. There were no effects of the TSP treatments on the nutrient content 

results for lablab leaf. 

 

Very little nutrient content data for lablab is found in the literature, making these results 

for lablab grain & leaf the most comprehensive dataset available to date. Our results 

indicate that with the exception of Ca, lablab grain is generally more nutrient dense than 

bean with 8 to 23% more of macro nutrients N, P and S and higher micronutrients (64% 

more Mn, 18% more Fe, 15% more copper, 10% greater Zn).  Calcium, however, was 

81% less in lablab grain than in bean grain.  Lablab leaves were also high in important 

human nutrients (especially Ca, Mg, Fe) but the level of intake of leaf materials is much 

less than for grain, so the potential impact on diets would only be supplemental to the 

grain. Crude protein levels derived from the total N contents were: 18% in bean grain, 

23% in lablab grain and 26% in lablab leaf. 

 

6.   Publication preparation - It has taken us a bit longer than expected to key in and 

check all the data from the Replicated Experiments. All data is now in electronic form, 

statistical analysis is complete and work is ongoing to develop draft manuscripts for 

publication. 
 

Objective 4:  To facilitate and support on-farm participatory research opportunities for 

Kenyan agricultural scientists and graduate students 
 

Approaches and Methods:  

1.   Implementation of student research projects 

2.   Masters theses 

3.   Sharing of results in annual meetings 

4.  Publications/Conference presentations 
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Results, Achievements and Outputs of Research:  

1.   Implementation of student research projects ï The field research of Silvester Odundo, 

Eunice Onyango and Belinda Weya was completed during FY10.  All students who 

entered the program in FY08 or FY09 (with one exception) have completed their Masters 

degrees or are in the process of finalizing their thesis write-ups (see below). Caren Oloo 

at the University of Nairobi had to withdraw and was unable to complete the degree 

program. 

 

FY10 HC Capacity Building funds were obtained to support field research for two new 

students to undertake Masters research within the project: 

¶ Roselyne Juma is employed at KARI-Kakamega in the Plant Breeding Division and is 

enrolled at Moi University in the Department of Plant Breeding. She completed her 

field research during the Long Rains 2010 season to characterize bean germplasm 

reaction to BCMV and BCNMV.  Ms. Juma is finalizing her data analysis and will 

present her complete thesis for review by the end of 2010. 

¶ Stanley Onyango is enrolled in the Department of Food Technology & Nutrition at 

the University of Nairobi. His Masters research focuses on the human nutrition 

outcomes/ opportunities of lablab grain. During the Long Rains 2010, Mr. Onyango 

completed a field survey of South Nandi households to assess consumptive patterns 

of grain legumes and to determine the various methods that woman used to prepare 

lablab grain for eating. In addition lablab grain samples were collected for proximate 

analysis and determining antinutrient content changes with soaking & cooking.  Mr. 

Onyango will complete all the laboratory analysis this Fall and will submit his final 

thesis for review by March 2011. 

 

2.   Masters theses ï The following summarizes student progress to date: 

¶ Crispus Njeru successfully defended his Masters thesis in Soil Science at Moi 

University during FY10.  Mr. Njeru studied the productivity of lablab during the 

Short Rains across the soil fertility gradient and the impact of lablab residue 

incorporation on soil fertility and productivity of maize-bean intercrop during the 

Long Rains. 

¶ Eunice Onyango has finalized her thesis and submitted it for review by the Dept. of 

Applied Environmental Social Sciences at Moi University.  Ms. Onyangoôs thesis 

documented South Nandi farmersô reactions to the introduced crop vigor enhancing 

strategies. 

¶ Belinda Weya has completed analysis of her Short Rains 09-10 experimental data and 

is currently finalizing her thesis on the use of seed priming with added nutrients to 

address soil deficiencies of molybdenum or phosphorus. The final document will be 

submitted for review by the Department of Soil Science at Egerton University by 

December 2010. 

¶ Silvester Odundo has completed analysis of his data from Long Rains 2009 and Short 

Rains 09-10 on the response of improved cowpea germplasm to P fertilizer and the 

potential to produce grain in the suboptimal growing environments of Western 

Kenya.  Mr. Odundo is currently finalizing  his thesis write-up and will submit it for 

review by the Department of Soil Science at Moi University by December 2010. 
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3.   Sharing of results in annual meetings ï Silvester Odundo, Belinda Weya, Roselyne 

Juma and Stanley Onyango gave presentations on their Masters research at the annual 

project meeting September 14-15, 2010 in Kisumu, Kenya. 

 

4.  Publications/Conference presentations ï During FY10, three of the Masters students 

presented their thesis research at professional conferences/congresses in Kenya (3
rd
 

National Conference on Dissemination of Research Results & Exhibition of Innovations), 

Tanzania (25
th 

Conference of the Soil Science Society
 
of East Africa) and Senegal (5

th
 

World Cowpea Research Conference 2010). Another presentation is forthcoming at the 

12
th
 KARI Biennial Scientific Conference in Nairobi.  See section VII for citations. 

 

Explanation for Changes 

No changes 
 

Networking and Linkages with Stakeholders 

1. USAID Mission Nairobi - Courtesy visit on November 1, 2009 accompanied by Dr. Irv 

Widders (DGPCRSP-MO); met with the Regional Agricultural Advisor for the Regional 

Economic Growth & Integration Office and Director of the Agriculture, Business & 

Environment Office. Dr. Lauren discussed project progress to date, while Dr. Widders 

presented on overview of the Global Pulse CRSP Program's research and technology 

dissemination activities in Central and Eastern Africa. 

 

2. Collaborations with 2 NGOs (REFSO, ARDAP) and one CBO (Avene) continued in 

FY10 (see Objective 2, activity 1). 
 

3. Collaboration with Leldet, Inc., a private seed company based in Nakuru, Kenya 

continued in FY10.  Lablab, KK8 and KK15 bean seed were produced from materials 

sourced by the project. Dr. Lauren along with Dr. Widders and Drs. Mwonga & Tabu 

(Egerton Univ.) visited the Leldet farm and seed production operation on October 30, 

2009. 

 

4.  The project provided farmer contact information to Syngenta East Africa Ltd. who 

was interested in purchasing lablab seed.  One farmer from the Koibem site sold 4 kg of 

lablab to Syngenta in 2010. 

 

Leveraged Funds 

Name of PI Description of Project Dollar Amount  Donor Agency 

Christopher Barrett 

& Beth Medvecky 

Food Systems and Poverty 

Reduction Integrative Graduate 

Education and Research Training 

Program 

3.5 million 
National Science 

Foundation 
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List of Scholarly Activities and Accomplishments 

Master Theses: 

Njeru, C.M. 2010. Effect of different soil fertility improving practices on productivity of 

a cereal-legume cropping system in low and high soil fertility areas in Western Kenya. 

M.Sc. Thesis. Dept. Soil Science, Moi University. Eldoret, Kenya. 96 p. 

Odundo, S.N. 2011. Effect of phosphorus on survival, biomass, P accumulation and yield 

of cowpea [Vigna unguiculata (L.) Walp]. across a soil fertility gradient in Western 

Kenya.  M.Sc. Thesis. Dept. Soil Science, Moi University. Eldoret, Kenya. 

Onyango, E.M. 2010.  Perception of farmers on crop vigour enhancing strategies for soil 

fetility management in Nandi South District.  M.Sc. Thesis. Dept. Applied Environmental 

Social Sciences, Moi University. Eldoret, Kenya.  118 p. 

Weya, B.A. 2011. Effect of seed priming on growth and yield of common bean 

(Phaseolus vulgaris L.) and lablab (Lablab purpureus (L.) Sweet) along a soil fertility 

gradient in Nandi South District, Western Kenya. M.Sc. Thesis. Dept. Soil Science, 

Egerton University. Nakuru, Kenya.  

 

Conference Presentations: 

Njeru, C.M., R.O. Okalebo, J.O. Ojiem, C.O. Othieno, J. Lauren and B. Medvecky. 2009. 

Effect of seed priming and phosphorus application on growth and production of Lablab 

purpureus L. in low and high fertility areas in Nandi South District of Western Kenya. 

25
th 

Conference of the Soil Science Society
 
of East Africa.  Moshi, Tanzania. 7-11 

December 2009.  

Njeru, C.M., R.O. Okalebo, J.O. Ojiem, C.O. Othieno, J. Lauren and B. Medvecky. 2010. 

Maize-bean intercrop response to sole and combined organic and inorganic fertilizers 

applications in low and high fertility areas of Nandi South district. 12
th
 KARI Biennial 

Scientific Conference. Nairobi, Kenya. 8-12 November 2010. 

Odundo S.N., J. R. Okalebo, J.O.
 
Ojiem, J.G. Lauren and B. A. Medvecky. 2010. 

Productivity response of cowpea [Vigna unguiculata (L.) Walp] to phosphorus 
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Contribution of Project to Target USAID Performance Indicators 

A total of 5 female students have been supported by the project to obtain Masters 

degrees, but only 4 will complete their degrees. Five students are mid-career 

professionals working at either KARI or in the Ministry of Agriculture-Extension.  

Collaborations with local NGO/CBO groups more than doubled our goal for short term 

training with the 175 households benefiting from this intervention.  All of the 8 project 

vigor enhancing strategies continue to be under field testing by farmers. Five cowpea 

varieties obtained from the University of California Riverside and 10 nutrient efficient 

bean lines obtained from Zamoranao-Pennsylvania State are under research for grain 

production (cowpea), response to BCMV/BCNMV (bean) or performance under low soil 

P conditions (bean).  

 

We are providing technical assistance to 2 womenôs groups through the CBO AVENE. 

All four HC partner organizations: KARI, University of Nairobi, Moi University and 

Egerton University continue to benefit from the project.  

 

After 2 years experimenting with our vigor enhancing strategies, farmers have started to 

scale up within their farms:  approximately 32-42% have upscaled boma compost, 38-

40% were using KK8 beans instead of local varieties 75-80% were growing lablab and 

8% were following improved spacing/seed rate strategies. However, due to the small size 

of these farms, this only constitutes a cumulative area of 10 hectares compared to the 

projected 20 hectares. 

 

Two public-private partnerships were achieved through linkages with the Leldet Seed 

Company and Syngenta East Africa Ltd. 

 

Contribution to Gender Equity Goal 

Women have been a major target of trainings, on-farm verification trials and exchange 

visits.  To date a total of 180 women have participated in the project from the core South 

Nandi farmers and interested neighbors in surrounding communities plus clients with the 

NGO/CBO groups. Women comprise 59% of the lead participants to date. 

 

Three female KARI staff members have participated on the project to date. One is a Post 

Harvest-Value Addition specialist; another is a social scientist, who undertook 

socioeconomic surveys as part of her project sponsored Masters degree program. The 

most recent recruit is a plant breeder working on BCMV and BCMNV characterization 

 

Three mid-career, professional women working at the Ministry of Agriculture as 

Extension Officers have been sponsored for Masters degrees at the University of Nairobi 

and Egerton University. One student has completed her degree and has resumed work and 

one is currently finalizing her thesis.  Unfortunately the student at University of Nairobi 

was not able to complete her degree 
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Progress Report on Activities Funded Through Supplemental Funds 

Host country capacity building activities undertaken during FY10: 

Additional MSc students - HC Capacity Building funds supported the Master research 

projects of Roselyne Juma and Stanley Onyango (see report under Objective 4 above). 

All field research activities have been completed and both students are now completing 

analysis and thesis write-up. 
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Abstract of Research Achievements and Impacts 

Significant progress in addressing research and development objectives has been made by 

the project team. Activities to improve bean yields and quality (first objective) involve 

refresher trainings on improved management practices for production, harvesting, drying, 

and sorting; experiments with hermetic storage; a farmer led field day to demonstrate and 

explain practices and technologies; and sharing knowledge gained with other farmers. 

Field experiment data for three cropping seasons have been quantified and analyzed in 

relation to seed variety and methods and techniques of soil fertility enhancement (manure 

and phosphorus). This includes assessing some new early maturing (60-65 days), drought 

tolerant and anthracnose resistant NaCRRI bean lines. Extension training materials have 

been updated to reflect research results. Experiments at ISU focused on physiological 

bases for accretion and partitioning of iron and zinc in bean seed, and drought tolerance. 

We increased seed quantities at ISU for processing and nutritional studies. 

 

Regarding the second objective, enhancing the nutritional value and appeal of beans 

through appropriate handling and processing, there are several important research 

accomplishments. We analyzed effects of soaking, malting and steaming on protein and 

starch digestibility, and polyphenol and phytate content. Optimizing the bean flour 

processing protocol for production of porridges and sauces was followed by sensory 

evaluation for consumer acceptance. Optimization involves Nutreal, a private company 

collaboration with Makerere Universityôs Technology Business Incubation Centre which 

provides technical support to refine, brand and market bean-based composite flour. Given 

the focus in Rwanda on processing methods designed for application in rural 

communities, research focused on development and organoleptic evaluation of composite 

flour for cold extruded snacks. Extrusion demonstrated in two rural communities was 

enthusiastically received. Additional experiments on processed bean flour examined oil 

absorption, wettability, emulsion capacity, and foaming capacity ï characteristics useful 

in community-based and commercial applications. In Ugandaôs Kamuli district, recipe 

competition and the óbean cook dayô identified popular new methods of bean preparation 
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that can promote increased consumption. A rapid market survey of diverse market 

channels in Kampala focused on nutrient enhanced flours for porridges, weaning foods, 

supplementary feeding for children, ready-to-eat snacks and foods, and bread. This 

identified market opportunities for bean products. 

 

Collaborative work to increase marketing and consumption of beans and bean products 

(third objective) involved weekly updating of public market price boards in all VEDCO 

operation areas in Kamuli and disseminating market prices for crops via cell phone 

messages. VEDCO organized the first value chain stakeholder workshop in Kamuli that 

identified marketing constraints in the bean value chain and strategies for collaboration to 

overcome them. 

 

Project Problem Statement and Justification 

Agriculture in East Africa is characterized by women and men working in small scale, 

rainfed production, averaging 2 hectares per household. Erratic bimodal rainfall patterns 

in recent years further challenge cropping results. Farmers have limited access to 

extension, training for improved agronomic practices, inputs, new technologies, and 

credit. Producers are not well linked with profitable markets, especially to emerging 

sectors of domestic and regional markets. Private traders operate on a small scale with 

limited investment capability. Availability and use of processed products at present 

remain very modest. As a result of low production levels, hunger is widespread and the 

vast majority of the rural population lives in absolute poverty. 

 

Our recent efforts to introduce new agronomic practices and technologies demonstrate 

encouraging progress. Ongoing collaboration since 2004 of Iowa State University (ISU), 

Makerere University (MAK), and Volunteer Efforts for Development Concerns 

(VEDCO) in Ugandaôs Kamuli District using a sustainable livelihoods approach 

increased food security and market readiness from 9% to 77% among 800+ farm 

households. The main crops are maize, beans, sweet potatoes, cassava, bananas, rice and 

coffee. Most (90%) of participating households produce beans, but few (20%) sell some. 

The SL approach focuses on understanding and supporting individual and community 

capabilities, assets (natural, physical, human, financial, social, cultural and political 

capital), goals, strategies and activities. Diversification of livelihood opportunities and 

activities is crucial to sustainability. In combination with SL approaches, scientific 

knowledge, improved technologies, financial assistance, and changes in government 

policies can have significant positive local impacts. Participatory research methods can 

generate knowledge that people can apply to improve their individual and collective well-

being. 

 

Beans provide a strategic opportunity to help meet the Millennium Development Goal 

targets of reducing hunger and poverty. Improved beans production in Uganda and 

Rwanda offers unique opportunities to address the deteriorating food security situation 

there and elsewhere in sub-Saharan Africa. The short growth period and two growing 

seasons offer great opportunities to contribute to rural poverty alleviation - playing an 

essential role in sustainable livelihoods of small scale farmers and their families, 

providing food security and income to the most vulnerable group, the women and 
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children. Testing whether yield improving technologies result in beans with better 

nutritive value (Objective 1) or processing characteristics (Objective 2) is an important 

under-researched issue in this region. Improved linkages to emerging markets are also 

essential (Objective 3).  

 

Central problems limiting production of quality beans and higher yields 

¶ Declining soil fertility and inefficient cropping systems unable to utilize available 

resources effectively and efficiently 

¶ Limited accessibility and affordability of quality seeds, non-seed inputs and other 

yield improving technologies 

¶ Effects of drought and other weather related factors compromise productivity and 

quality 

¶ Diseases (root rot, anthracnose, angular leaf spot, common bacterial blight, viruses, 

rust, ascochyta blight) and insect pests (bean stem maggots, aphids, bruchids)  

Central problems relating to nutritional value and processing of beans 

Pre- and post-harvest losses for beans are very high throughout the value chain, mostly 

due to poor harvest and post-harvest practices and poor on-farm storage facilities. Poor 

pre- and post-harvest handling also results in the majority of beans on the market being 

characterized by mixed varieties and poor quality with high levels of foreign matter, 

rotten or shriveled beans, and infestation. The lack of value-added bean products having 

reduced preparation times makes bean preparation laborious with high fuel requirements; 

consumers also tire of monotonous flavor, which may be improved by processing and 

creation of value-added bean-based food products. As a result, an increasing number of 

people are abandoning or reducing their bean consumption despite its documented high 

nutrient content and health benefits. 

 

The nutritional value of beans may be affected by phytates, trypsin inhibitors, 

polyphenols, lectins, saponins, oligosaccharides and hemaglutinins. Phytates and 

polyphenols limit iron uptake, and optimizing bean processing to improve iron 

bioavailability is a key need. Treatments such as de-hulling, soaking, milling, 

fermentation and germination (malting) and cooking enhance the digestibility and 

nutritional value by lessening some of the above constituents, but optimizing bean 

processing for nutritional value is needed. 

 

Central problems inhibiting increased marketing of beans and derived food products 

Prospects of marketing increased quantities of beans and new agro-processed bean 

products within the Ugandan and regional markets require carefully examining 

production and marketing constraints (increased farm productivity, producer incentives, 

and access to better markets). Equally important is examining prospects for increasing 

demand for beans and agro-processed products (understanding consumersô tastes and 

preferences, increased consumer awareness of benefits of consuming beans and other 

value-added products, increasing consumer choices of value-added products, etc.). 
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Planned Project Activities for April 1, 2009 - September 30, 2010 
 

Objective 1: To Improve Harvested Bean Quality and Yields 
 

Approaches and Methods:  
Obj. 1a. Determine and Prioritize Key Production Constraints of Six Priority Bean Varieties  

Quantify the effects of abiotic stresses on physiology and yield formation of priority bean 

varieties  

¶ Meta-analysis of the effect of the biotic and abiotic factors on the yield of common 

beans. The methodology will involve collecting data on yield from all published papers 

and subjecting them to meta-analysis to determine major constraints and trends in bean 

yields. 

¶ Controlled environment (greenhouse) experiments conducted to compare the 

physiological responses of five priority varieties to limited water supply during grain 

filling.    

¶ Controlled environment (growth chamber) experiments to compare the physiological 

responses of five priority varieties to high temperature stress during grain filling.  

¶ Document impacts on seed number, seed size, and seed nutrient composition.  
  

Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ Meta-analysis report on the effect of water stress. 

¶ Relative sensitivity of varieties to water stress documented 

¶ Impact of stress on seed nutrient composition documented 

Apr. 2010 ï Sept. 2010 

¶ Relative sensitivity of varieties to high temperature stress documented 

¶ Impact of stress on seed nutrient composition documented 
  

 Obj. 1b. Improve Quality and Yields of Beans through Evaluation of Better Production 

Practices 

¶ Repeat season 1 in 2009 replicated field trials with 6 cooperating farmer groups (30 

locations) to compare the yield of  (NABE 6 [white dry bean, small seeded] and K 

131 [carioca dry bean] and K 132 and NABE 4 [red mottled beans] in Kamuli 

district)    

¶ Repeat season 1 in 2009 assessment of benefits of improved soil fertility by 

comparing the yield of manure fertilized vs. non-fertilized treatments on K 132 [red 

mottled bean] in Kamuli district in Uganda.   

¶ Establish irrigation/fertization demonstration at VEDCO office garden in Kamuli.  

Document benefits for production, nutrient value, and economic returns on beans.   

¶ Document and analyze location x genotype effects on yield, yield components, and 

seed nutrient composition.  

¶ Compare impact of timely harvesting on initial seed quality (germination, fungal and 

insect infestation, physical damage) and maintenance during storage. 

¶ Compare storage techniques and their impact on germination.  
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Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ 2009 yield data collected and analyzed  

¶ 2009 seed composition analyzed 

¶ Impacts on bean quality from improved harvest and storage techniques documented 

¶ Irrigation/fertigation demonstration established 

Apr. 2010 ï Sept. 2010 

¶ 2010 trials conducted using improved production practices  

¶ Yield and nutritional profile of priority varieties confirmed  

¶ Optimum response and economic return on irrigation determined 

 

Obj. 1c. Strengthen Farmersô Collective Capabilities to Learn and Share Innovative 

Practices  

¶ Promote adoption of recommended practices to increase yield of quality beans 

through RDE and farmer training, and facilitating access to superior varieties and 

priority inputs 

¶ Train cooperating farmers in bean production practices, including pre- and post-

harvest handling, and marketing, and the importance of careful record keeping for 

research and demonstration activities using the production manual prepared for this 

project. 

¶ Conduct field days at research/demonstration sites for farmers outside of VEDCO 

cooperator groups. 

  
Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ All cooperating farmers and farmer group members trained in research methods 

¶ Open field days conducted at selected variety trial and fertilizer trial sites 

¶ Irrigation/fertigation techniques demonstrated to RDEs and CNHWs 

Apr. 2010 ï Sept. 2010 

¶ Farmer knowledge on participatory research methodologies/designs put into practice 

for improved field trial implementation 

¶ Trainee follow-up conducted to reinforce implementation of recommended practices 

¶ Recommended research results incorporated into training procedures and promotion 

protocols RDEs in other VEDCO operational areas and beyond (NaCRRI can use the 

ólessons learnedô to apply to their other areas of operation) 

¶ Field days conducted for other NGOs, international agencies, and foundation 

representatives interested in the farmer-to-farmer approach to achieve sustainable 

food security ï include other researchers from NARO institutes and other relevant 

organizations 

¶ Results from objectives 1a and 1b (above) to be applied to other bean producing 

districts by NaCRRI and other research units or institutions 
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Results, Achievements and Outputs of Research:  

Determine and Prioritize Key Production Constraints of Five Priority Bean Varieties 

Meta-analysis of the effects of water and temperature stress on yields is underway.  The 

literature review is completed, and analysis is focusing on yield and its components. 

Previous research provided limited information on seed composition. Preliminary 

experiments on sensitivity of varieties to water stress have been completed. There was 

difficulty is controlling the level of stress due to aggressive plant growth with adequate 

fertility. Morphological plasticity and varietal differences to stress were determined. Two 

varieties (K131 and NABE2) were more tolerant to stress, while NABE4 was the most 

prone to water stress, probably due to its luscious growth under the adequately fertilized 

greenhouse soil mix. Initial research to documented impact of stress on seed nutrient 

composition has involved assessing commercial varieties from Uganda (K131, K132, 

NABE2, NABE4 and NABE6) in the greenhouse. 

 

At present, results are inconclusive because we could not sufficiently control the stress 

due to the wide plasticity in plant growth. Varieties from NaCRRI selected as stress 

tolerant currently in our studies include K131 and NABE2. These have undergone 

preliminary trials for drought tolerance in the greenhouse at ISU. Water stress studies at 

ISU will be completed this winter following replication in the greenhouse. Nitrogen free 

soil has been obtained for studies which will enable better management of vegetative 

germination. 

 

Collaboration has been initiated and a Material Transfer Agreement (MTA) signed 

between CIAT-Colombia and Iowa State University. With this agreement, we shall 

receive germplasm from breeders that reflects variation in drought and seed nutritive 

composition. Recombinant Inbred Lines and their parents will be very useful in 

understanding the physiology of seed nutrient composition. Use of RILs will enable us to 

compare lines with the same growth habit. 

 

We are also working to increase the quantities of seed for processing and nutritional 

studies. A total of 60 kg of clean bean seed was produced at ISU (NABE6 - 40 kg, 

NABE2 - 10 kg and K131 ï 10 kg). Other varieties (NABE4, K132 and Kanyebwa) 

planted at ISU were destroyed by flooding and residual herbicides. Land has been 

secured for multiplication of more seed on organically managed land at the ISU 

horticulture farm in 2011. 

 

The National Crops Resources Research Resource Institute (NaCRRI) at Namulonge has 

developed early maturing varieties of lines that are drought tolerant and resistant to 

anthracnose. These lines are being evaluated in Kamuli. In the coming season, they will 

be included in physiology studies at ISU. NaCRRI recently received over 200 nutri-bean 

lines (lines high in iron, zinc and protein) from the University of Nairobi through our 

CIAT partners for multiplication this season. The seeds planted at NaCRRI for 

multiplication will facilitate evaluation next season. ISU will use some of the seeds for 

physiological studies once the multiplication increases the quantity of seeds available. 
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Improve Quality and Yields through Evaluation of Better Production Practices 

In 2009, 30 trial sites were established for both season 1 and season 2. Data were 

collected from planting through harvest. After harvesting, samples were taken to NaCRRI 

where measurements of seed total weight, clean seed weight, 100 seed weight and 

moisture contents were taken. 

 

These results represent combined data of two seasons carried out in 2009. Four improved 

varieties (K132, NABE4, K131, NABE6) developed at NaCRRI, and a popular local 

variety (Kanyebwa) were evaluated at each site. The fertility trial involved application of 

10 T/ha organic manure applied at planting. Plots were 5m x 5m, arranged in a 

randomized complete block design with two replications. Seed yield per plot was 

quantified on ócleaned seedô (shriveled seed removed) and adjusted to kg/ha. 

 

Only K131 yielded significantly more than the local variety - Kanyebwa (Figure 1). The 

yield of all varieties was far below the potential yield of 1500-2000 kg/ha [meaning 600-

800 kg/acre] observed on NaCRRI research station fields. Manure application increased 

seed yield of all varieties except NABE4. Yield increases up to 34% for K131, 53% for 

K132, and 70% for Kanyebwa were observed (Figure 2). Yield increases were due to 

corresponding increases in the number of pods and seeds per plant (data not shown). 

However, even the best yields with manure were less than 50% of the yield potential. 

This could be due to insufficient and unbalanced nutrient supply as well as diseases and 

pests. 

 

Based on these results, other sets of experiments have been initiated to assess on farm the 

effect of phosphorous, manure and the interaction between manure and phosphorous on 

the yield of common beans. Further, pest and disease incidence and severity, as affected 

by soil fertility treatments and intercropping, will be assessed. Intercropping beans with 

maize and other crops is a common practice in Uganda. Performance in terms of yield 

and ease of management in a crop mix is one of the criteria that farmers use in selection 

of varieties. On farm trials will assess the yield advantages that accrue from a bean-maize 

intercrop on farm.  Important pests and diseases will be assessed during pod filling to 

determine how the incidence and severity relates to the fertility treatments and its 

relationship to yield. 

 

 
 

 

Figure 1: Genotypic variation in 

yield of common beans under 

farmersô conditions.  Data are the 

mean for two growing seasons. 

Means with the same letters are not 

significantly different at p < 0.10. 
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Seed samples were obtained from each of the harvested trial plots during the first season 

of 2010. The seeds were fumigated to prevent them from becoming infested with weevils. 

Once the phytosanitary certificate papers were obtained for export to the U.S., seed 

samples were sent to ISU for analysis. 

 

To determine the effect of soil fertility on seed composition, seed samples from Kamuli 

were analyzed for mineral composition, total carbon and percentage protein content. 

Mineral analysis was done using inductively coupled plasma (ICP) mass spectrometry. 

The percentage total carbon and percentage total nitrogen were determined by 

combustion technique (TruSpec CN, LECO). Seed protein concentration was estimated 

by nitrogen concentration x 6.25. Nitrogen content was determined by combustion.  

 

There were no significant effects of manure application on seed composition for 

Phosphorous (P), Potassium (K), Zinc (Zn), Copper (Cu), Iron (Fe), Manganese (Mn), 

Aluminum (Al), Calcium (Ca), Magnesium (Mg), % total carbon (TC) and protein 

content. Significant manure effects were only documented for Sodium (Na). Significant 

variety differences in composition were only present for K, Fe, Mg and protein content. 

In all cases, the Variety x Manure interaction was not significant. Correlation analysis 

showed that Fe content was positively correlated with Mn (0.58, p<0.001), Ca (0.82, 

p<0.001), Na (0.71, p<0.001), TC (0.37, p<0.05) and protein concentration (0.40, 

p<0.05). Protein concentration was also positively correlated with Mg (0.50, p<0.001). 

Zinc had no significant correlation with all the other seed components analyzed.  

Figure 2: Response of common bean yields 

to 10T/ha manure application 

Part A:  Comparisons between K131, 

Kanyebwa and NABE4 

Part B: Comparisons between K132, 

Kanyebwa and NABE6 

Data are the mean for two seasons. 

Means with the same letters are not 

significantly different at p < 0.10. 
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The first season 2010 trials were established April 7-25. A total of 30 sites were 

established. Three out of the five sites for each group were for variety trials, and the 

remaining two were for fertility trials. However, the fertility trials this time consisted of 

24 plots compared to 18 during the last season. Before planting the trial plots, soil 

samples were collected and taken to Kawanda Agricultural Research Institute for 

analysis. The amount of phosphorous applied depended on the soil test results. 

Phosphorous levels used were 60, 40 and 20 kg/ha. In plots where Phosphorous x Manure 

interaction was used, half of the corresponding levels of phosphorous were added. Both 

farm yard manure and phosphate were applied to the different plots this time. For this 

report, results from plots where 60 kg/ha of Phosphorous was applied are reported. For 

the other Phosphorous levels, the number of farms was insufficient for statistical 

comparisons. 

 

Farmers conducted germination tests before planting of the trials, as learned during 

project training. Planting was done with spacing of 50 cm between rows and 10 cm 

between plants within each row. Each plot was 5m x 5m. Weeding of the trials varied 

from group to group, depending on the planting dates. Overall, weeding was carried out 

two to three weeks after planting. Harvesting occurred before mid-day, as recommended, 

to avoid shattering and losses. 

 

Results showed that the there was a significant effect of Location x Variety interaction 

for total seed yield, clean seed yield and seed size (100 seed weight inherently varies 

among the varieties due to differences in seed size, though soil fertility treatments could 

have some effect). However, there were no significant differences in the total yield 

among varieties (see Table 1). K131 had the highest clean yield, while NABE4 had the 

lowest clean yield, with 48% of the seed classified bad seed (poorly filled, diseased). 

Drought and heavy rain affected growth and yield in some locations. 

 

Table 1: Variety Differences in the Mean Yields of Five Common Bean Genotypes 
 

Variety 
Total Yield 

(kg/ha) 
 Variety 

Clean  Yield 

(kg/ha) 
 Variety 

Seed Wt. 

(g) 

K132 567A  K131 372A  K132 46.4A 

Kanyebwa 527A  K132 351A  NABE4 39.7B 

K131 526A  Kanyebwa 341AB  Kanyebwa 35.8C 

NABE6 522A  NABE6 319AB  NABE6 17.8D 

NABE4 517A  NABE4 270B  K131 17.0D 

Means values with the same letter are not significantly different (pÒ0.10) 

 

In this trial, three varieties, K131, NABE4 and Kanyebwa were compared in 3m x 3m 

plots. The on-farm trials were arranged in Randomized Complete Design with two 

replicates per treatment. Soil fertility treatments included:  (1) Farm Yard Manure 

(10T/ha), (2) Single Super Phosphorous (60 kg/ha), (3) Farm Yard Manure (10T/ha) and 

Super Single Phosphorous (30 kg/ha), and (4) Control. For seed collection, boundary 

rows were excluded and the equivalent to 6 m
2
 was harvested. Yields per plot were then 

standardized to 13% moisture content and to kg/ha. 
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There were significant differences in yields among farmers, but no significant effect of 

soil fertility treatments, variety and soil fertility x variety interaction on the total and 

clean seed yields. The limited response could be due to insufficient soil fertility 

amendment levels or unbalanced nutrients during the flowering and seed filling. The 

climate in Uganda is warm, such that any applied organic manure quickly decomposes 

and therefore nitrogen (N) becomes available early in growth, while the excess is leached 

or volatilized. The beans may therefore have had insufficient levels of N during the 

critical stages of flowering and seed filling. Further, in Phosphorous (P) deficient soils, P 

applied as fertilizer is quickly fixed by the Iron and Aluminum oxides prevalent in 

Kamuli soils. Thus, only a small amount is left in the available form for plant uptake. 

These factors could partly explain the lack of significant effects of N and P on the yield 

of common beans. 

 

Despite the overall lack of significant differences, the fertility treatments generally 

yielded higher than the control, with higher yields where phosphorous was part of the 

treatment (see Table 2). Application of phosphorous alone led to a 32% increase in clean 

yield compared to the control. The response to phosphorous shows that it is needed for 

higher bean yields.  Analysis of the 100 seed weight showed significant differences 

among varieties, as expected, and a significant soil fertility treatment effect on seed 

weight. However, the variety by soil fertility interaction was not significant.  Farm yard 

manure application seemed to lead to a bigger seed size. Other experiments should 

compare increasing rates of phosphorous to determine the most appropriate range for the 

soils in Kamuli. 

 

Table 2: Effect of Manure (M), Phosphorous (P), and Manure by Phosphorous (M x P) by 

interaction on the yield of common beans  

Treatment 
Total Yield 

(kg/ha) 
 Treatment 

Clean  Yield 

(kg/ha) 
 Treatment 

Seed Wt. 

(g) 

Control 633B  Control 415B  Control 31.0B 

Manure 747A  Manure 509A  Manure 33.7A 

Phosphorous 787A  Phosphorous 552A  Phosphorus 31.0B 

M x P 752A  M x P 516A  M x P 32.3B 

Means values with the same letter are not significantly different (pÒ0.1). 

 

Seed samples for all three seasons completed in Kamuli have been received at ISU for 

processing and nutritional studies. The following quantities of seeds have been received:  

K131 = 20.4 kg, K132 = 18.15 kg, NABE4 = 20.55 kg, NABE6 = 17.65 kg, and 

Kanyebwa = 14.8 kg. 

 

Drought is becoming increasingly common in Uganda, including Kamuli district. 

Farmers are in no position to time planting as they used to as weather has become 

unpredictable. Farmers noted that they used to plant in June and July to take advantage of 

the second, albeit shorter, rainy season; now, however, the reliability of efforts to 

successfully ótimeô planning has become very difficult or impossible. NaCRRI has 

identified eight early maturing lines, with two already released for farmer use. These 

varieties/lines mature in 60-65 days, which can help farmers to produce beans in the 
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context of unpredictable variation in the timing and duration of the rainy season. These 

lines are currently being evaluated in Kamuli for their performance. Data from those 

trials will soon be sent to ISU for analysis. 

 

Evaluate and Reduce Post-Harvest Losses 

Members of the six farmers groups were mobilized in their respective sub-counties for 

this training. NaCRRI research technicians Richard Sekabembe and John Sulume trained 

70 farmers (59 women and 11 men) on proper methods of harvesting seeds as soon as 

they reach physiological maturity. To avoid losses, farmers were shown how to use string 

or banana fibers to tie bunches of harvested beans and to use sacks for transport to their 

homes. Using tarpaulins for a clean drying environment was emphasized, as were sorting 

and re-drying of seeds to achieve and maintain the recommended moisture content. 

Farmers were shown that using less violent methods of threshing avoids splitting the 

seeds. They were also trained on proper storage, with sacks on a raised platform and not 

touching the wall of the house. For seeds, proper use of fungicides and pesticides was 

demonstrated to minimize losses during storage and maintain seed quality. For 

consumption, regular drying and use of preservatives from the neem tree and ash can be 

used. Farmers indicated that adoption of recommended post-harvest management 

practices (harvesting, transporting, drying, threshing, sorting and storage) resulted in loss 

reductions. 

 

Materials for post-harvest training 

materials for use by extension agents 

and farmers have been developed with 

input from a consultant from Mango 

Tree, a non-governmental organization 

specializing in education and 

communication. These materials cover 

crop production (land selection, land 

preparation, planting, weeding, and soil 

fertility management), pest and disease 

management, and pre- and post-harvest 

handling. The training materials were 

pre-tested in the field, followed by 

workshops with farmers to incorporate suggestions into the process of revision. Each 

group was subsequently given one set of charts for use during their training sessions. 

 

An experiment was conducted in rural Kamuli during July-August, 2010, to determine 

the effectiveness of hermetic storage in controlling insects in beans and corn. Heavily 

infested beans (bruchids) and corn (weevils) were purchased in the local market and 

stored in used but clean edible oil 10L plastic containers under two conditions: (1) 

hermetically sealed (airtight) and (2) open to air infiltration but closed to insect migration 

in or out of the container. The containers were stored at ambient conditions 

(approximately 22ęC) for four weeks.  The weight, quality characteristics and degree of 

infestation (live and dead insects) were determined before and after storage. After four 

weeks of storage, the total number of insects approximately doubled in the hermetically 
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sealed containers and tripled in the open containers. However, the hermetically sealed 

containers resulted in 100% insect mortality. In the open containers, approximately 50% 

of the insects were alive and actively feeding on the beans and corn beans which resulted 

in significant quality deterioration compared to hermetic storage. The CRSP project team 

is currently investigating the feasibility of replicating this experiment using larger 

containers, such as 200L plastic barrels typically used for water storage. 

 

Strengthen Farmersô Collective Capabilities to Learn and Share Innovative Practices  

Continuing training on research methods and procedures to be used for the 2010 field 

trials involved all six farmer groups. NaCRRI research technicians conducted this 

training in March prior to the onset of the first season trials. The topics covered included 

farmers roles and benefits, site selection, plot layout, treatments and randomization. It 

helps farmers understand why and how treatments and activities are involved, the outputs 

that are expected, and how they can internalize and institutionalize these actions. This 

enhances farmersô confidence in trial management and their sense of ownerships of the 

process and the results. 

 

Improved and non-improved seeds were planted near each other for comparison 

purposes. During the field trials, farmers observed that their local variety has a shorter 

maturity period compared to the other varieties, though it can be significantly affected by 

diseases and attacked by pests. In response to this, the NaCRRI technical team introduced 

a new variety, similar to the farmersô own Kanyebwa. Farmers observed the crop 

performance. When the four original improved varieties did not perform as expected, 

farmers identified a local variety that is similar to NABE6 (white in color) and planted it 

near the established trials. When harvested, it yielded better than NABE6. NaCRRI 

researchers are examining these results and determining appropriate action for future 

field trials. Research results have been incorporated in subsequent trainings sessions. 

 

Trainee follow-up was conducted by VEDCO and NaCRRI staff immediately after the 

training and thereafter VEDCO follow-up the trainees on a regular basis. Through these 

follow-ups, VEDCO has been able to note that the adoption rate was high. Farmers 

practice what they have learned on their own fields share with their neighbors. Project 

recommended practices are already being informally disseminated to non-project 

households and areas, Project team members are also incorporating other innovative 

practices, such as improved bean recipes, to help farmers increase consumption and 

improve nutrition. 

 

The first CRSP field day was held on July 2, 2010, in Butansi sub-county. CRSP and 

non-CRSP farmers were mobilized and all the partners in the CRSP project took part. 

Approximately 150 farmers (two-thirds of them women) and other stakeholders 

participated. The objectives of this field day were to enable farmers to share with others 

the knowledge that they have acquired through research, demonstrate and explain new 

management practices and technologies (germination testing, site selection, land 

preparation, row planting and spacing, timely weeding, pest management, harvesting 

methods, post-harvest handling, moisture content, seed preservation), storage 

technologies and methods (triple bagging, airtight plastic containers), and community-
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based seed production. In addition to demonstrations and discussions both in-field and at 

óstationsô regarding management practices and technologies, CRSP farmers used ópeoples 

theatreô to communicate ï often with greatly appreciated humor ï to field day attendees. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The field day enabled the project team and participating farmers to obtain suggestions 

from other farmers and stakeholders to improve practices or approaches which will be 

useful in dissemination and scaling up. Agronomic management practices (soil fertility 

enhancement, planting, management of diseases and pests, etc.) are being applied on 

other crops, by non-project households, and in other communities. We have been 

informally exploring approaches for hope when disseminating recommended practices 

and technologies within the next year to non-CRSP households in Kamuli and 

subsequently beyond, once ongoing experimentation and application are completed. 
 

Objective 2:  To Enhance Nutritional Value and Appeal of Beans through Appropriate 

Handling and Processing 
    

Approaches and Methods:  

Obj. 2a. Evaluate and Reduce Post-Harvest Losses 

¶ Development of post-harvest training materials and adoption of existing ones 

¶ Training of farmers in pre and post-harvest handling of beans for minimal 

deterioration 
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¶ Evaluation for extent of adoption of innovations from training  

¶ Evaluation of influence of farmer innovation uptake on post-harvest losses 

 

Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ Materials for post-harvest training developed 

¶ Farmers training in pre- and post harvest handling completed  

Apr. 2010 ï Sept. 2010 

¶ Evaluation of extent of adoption completed  

¶ Influence of innovations on post-harvest losses evaluated  

  

Obj. 2b. Analyze Influences of Agronomic Conditions and Processing on Nutritional 

Qualities of Beans 

¶ Five bean varieties (NABE 2, NABE 4, NABE 6, K 131 and K 132) harvested from 

experimental farms in Wakiso district in central Uganda have been obtained.  These 

varieties will be subjected to various processing techniques, performed according to 

procedures developed by Dr. Nakimbugwe at MAK and Drs. Hendrich and Murphy at 

ISU.  They will be assessed for nutrition quality.  Nutritional quality analysis will 

focus on nutrient and mineral content (done in collaboration with Dr. Westgateôs 

laboratory in Agronomy at ISU), protein and starch digestibility, iron bioavailability, 

bean ferritin and anti-nutritional factor (phytate, polyphenols) contents as key 

determinants of iron bioavailability. 

¶ Iron bioavailability will be determined according to methods proposed by Garcia et 

al. (1996) and Au and Reddy (2000), with bean ferritin done by ELISA according to 

methods in Dr. Reddyôs laboratory at ISU. Starch digestibility will be determined 

using official AACC method 32-40 (AACC, 2000), Protein digestibility, phytate 

content according to AOAC Official Method 986.11 and polyphenolic compounds 

according to AOAC Official Method 965.31, as well as by HPLC methods to be 

developed in Dr. Murphyôs laboratory. 

  

Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ Nutritional analysis of harvested beans from Season 1 in 2009 will be completed 

¶ Nutritional analysis of effects of processing (first round of improvements) will be 

completed  

Apr. 2010 ï Sept. 2010 

¶ Nutritional analysis of harvested beans from Season 2 in 2009 will be completed 

¶ Nutritional analysis of effects of processing (second round of improvements) will be 

completed  
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Obj. 2c. Develop Processing Techniques with Improved Efficiency, Feasibility and 

Consumer Acceptance of Bean-Based Food Products 

¶ Based on the results of Mar.-Sept. 2009 bean flour protocol development research, 

the best approach (combination of processing methods) for developing the bean flour 

will be refined and later promoted for uptake. Nutritional analysis of the bean flour 

will  be done to determine the shelf-stability of the bean flour with time.  

¶ Members of a Kamuli community will be involved in developing acceptable 

protocols that utilize the developed bean flour and the most acceptable recipes using 

the bean flour will be promoted within the community. The potential of the bean flour 

to contribute to improved nutrition will be assessed based on existing dietary patterns 

and intake data that CSRL affiliates have been collecting since 2006. 

¶ The protocol for processing products based on the bean flour will be promoted for 

uptake.  
 

Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ Protocols for products utilizing bean flour developed  

¶ Potential contributions of developed bean-based products to nutrition assessed  

Apr. 2010 ï Sept. 2010 

¶ Assessment of the shelf-stability of the developed bean flour-based products 

completed 

¶ Processing protocols for bean flour-based products promoted 

¶ Assessment of consumer acceptability of products utilizing bean flour determined 

¶ Follow-up on community adoption of promoted practices undertaken 
 

Results, Achievements and Outputs of Research:  

Determine the Influence of Agronomic Conditions on Nutritional Quality of Beans  

We tested the hypothesis that implementation of improved farming practices would 

increase yield and the nutritional value of the beans. It also sought to determine the most 

effective processing parameters to maximize nutritional value of beans with respect to 

decreasing anti-nutritional factors and increasing protein and starch digestibility. 

Application of farm yard manure over two growing seasons had no significant effect 

(p<0.05) on anti-nutritional factors (phytate and polyphenols), though significant 

differences existed between varieties and between harvests. Difference between harvests 

could have been due to locations and soil conditions since paired data were received from 

different farmers. Total polyphenol content ranged from 0.31 to 1.58 and from 0.33 to 

1.37 mg/100g in the control and farm yard manure treatment, respectively. The total 

polyphenol content was lowest in NABE 6 (small white) and highest in Kanyebwa 

(medium sized, mottled) (see Table 3). Phytate content varied from 0.49 to 0.81 and from 

0.31 to 1.38 in the control and farm yard manure treatment, respectively. The phytate 

content was lowest in NABE 4 and highest in the K131 variety. Studies on the effect of 

agronomical practices on iron bioavailability using a Caco-2 cell culture model are 

ongoing. 
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Table 3: Total polyphenol and phytate content of bean varieties over the two growing 

seasons 

Variety 

Total Polyphenols 

(mg/100g) 

Phytate 

(g/100g) 

Control FYM*  Control FYM*  

K131 1.08 1.37 0.65 1.38 

K132 0.84 0.85 0.65 0.58 

Kanyebwa 1.58 1.37 0.75 1.09 

NABE4 1.49 1.01 0.49 0.31 

NABE6 0.31 0.33 0.81 1.23 

*FYM=Farm yard manure 

 

Determine the Influence of Processing on the Nutritional and Sensory Quality of 

Beans 

The effect of soaking, malting and steaming on protein and starch digestibility, as well as 

on polyphenols and phytic acid, were determined using K131 and NABE6 varieties. 

Individual processing techniques had significant effect on total polyphenol and phytate 

content. However, the magnitude of these effects was variety and factor specific, ranging 

from 15-38% reduction (both polyphenol and phytate) in K131 to 22-39% (polyphenol) 

and 73-83% (phytate) reduction in NABE6. The combined effects of these processing 

techniques were evaluated using K131, and optimized for minimizing polyphenol and 

phytate contents and maximizing starch and protein digestibility. 

 

In Uganda, the protocol initially developed for processing bean-flour, using K131 as the 

model variety, involved the following steps:  

Soaking (12 hours) Ą malting (48 hours) Ą de-hulling Ą steaming (15 minutes) 

Ą roasting (15minutes). It was then refined to: soaking (12 hours) Ą malting (24 

hours) Ą steaming under pressure (20 minutes) Ą oven drying (at 65°C for 8 

hours) Ą fine milling. The malting time was reduced from 48 to 24 hours because 

the beans were sufficiently sprouted after that time.  Steaming replaced roasting, 

followed by oven drying; the reason for this is that when the flour was used for 

porridge, it tasted burnt. 

 

Since soaking, malting and steaming times have greater influence on nutritional quality 

and sensory acceptability of the processed bean flour, they were selected for 

optimization. Three levels of each of the three processes were tested as shown in Table 5 

below. 

 

Table 5: Criteria used for optimizing bean flour processing protocol 
 Processes and Duration 

Level Soaking (hours) Malting (hours)  Steaming (minutes) 

Low 6 0 0 

Middle 15 24 10 

High 24 48 20 
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The influence of different levels of the independent variables on starch digestion, protein 

digestion and polyphenol/phytate contents were optimized using Statease software. 

Optimal levels of the three sets of variables were 24 hours soaking, 48 hours malting, and 

18.7 minutes steaming. These processes resulted in optimal starch and protein 

digestibility values of 91.16 and 87.73, respectively, and phytate and total polyphenol 

levels of 0.22% and 0.58 mg/100g, respectively. Processing also lowered the viscosity of 

the porridge prepared from the bean-based flour to 3.4 times (70%) less than that maize 

flour and 5 times (80%) less than the viscosity of millet flour, based on same proportions 

of the flours in the porridge, on dry matter basis. The sensory acceptability of the product 

made with bean based flour was also improved by processing, particularly by steaming 

compared to non-steamed beans. Based on the sensory evaluation studies for consumer 

acceptance using a nine point hedonic scale, the overall acceptability was found to be of 

7.67. Studies are ongoing to validate this protocol for all the other varieties covered by 

the project and to correlate reduction in anti-nutritional factor content to iron 

bioavailability. 

 

While the bean flour can be consumed solely as a sauce to accompany staple dishes, it 

has also been incorporated into a composite flour that can be consumed either as porridge 

or sauce. The composite flour was developed with 40% bean, 30% grain amaranth, and 

30% rice flours. Grain amaranth was oven roasted at 220°C for 8-10 minutes followed by 

fine milling, while the rice flour is just fine milled. The combination was adopted after 

several combinations were tested consumer acceptability. The potential contribution of 

bean-based products to nutrient intake for children will be determined based on serving 

size and the nutrient requirements for that specific age group. Similar estimations will be 

made for other vulnerable groups that are at risk for nutritional deficiencies. 

 

Studies on development of extruded flour as well as an extruded snack were scheduled to 

be carried out at ISU. However, this depended on the ability to multiply seed material in 

quantities necessary for product development experiments at the pilot plant. The harvest 

from the Summer 2009 multiplication trials did not produce enough material, so a larger 

area was planted in Summer of 2010. The latter harvest has generated sufficient raw 

material for use in developing extruded products, and the trials are scheduled for late Fall 

2010. 

 

Once the extruded snack and flour have been developed, their nutritional and sensory 

characteristics will be evaluated. Plans to assess the effect of bean consumption on 

nutritional status in humans were eliminated due to logistical constraints and cost. 

Implementation would have required performing the activity in Uganda where the 

population is already consuming beans and is the target of new developed products, but 

the equipment and facilities required to collect primary data are not available in-country. 

 

Develop Processing Techniques with Improved Efficiency, Feasibility and Consumer 

Acceptance of Bean-Based Food Products 

In Rwanda, beans were soaked in water (ratio 1:1) for 16 hours at ambient temperature. 

The beans doubled their weight upon soaking and were subjected to germination for 4-6 

days at ambient temperature. They were de-hulled and dried at 105°C for 5 hours. The 
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de-hulled beans were milled and made into flour. The flour was made into dough (1:0.4 

flour to water ratio) and fermented for 8 hours at ambient room temperature. It was dried 

in a mechanical drier at 105°C for 3 hours and then milled to obtain uniform flour. This 

treatment can be applied in the development of processed weaning foods for children. 

 

The effect of thermal processing methods on the functional properties of bean flour was 

also studied.  The thermal processing treatments were boiling, roasting and autoclaving. 

In the boiling method, 2 kg of dry common beans were boiled in a closed pan for 2 hours, 

until soft to touch when pressing between the fingers. The samples were oven dried 

overnight at 70°C followed by sun drying. In the roasting method, 1 kg of dry beans was 

mixed with clean fine sand and stirred frequently to prevent burning of the seed coat and 

to ensure uniform distribution of heat. The materials were roasted for 30 minutes. The 

sand was thereafter separated from the seeds (sorting) and allowed to cool. In the 

autoclaving method, 2 kg of bean seeds were autoclaved at 121°C for 30 minutes and 

then sun dried. All the processed samples and the raw seeds were mechanically milled. 

 

Bulk density (net weight of the flour divided by the volume of the container), water 

absorption capacity (Beuchat 1977), oil absorption capacity (Beuchat 1977), emulsion 

capacity (Beuchat 1977), foam capacity and stability (Coffman & Gracia 1991) of raw, 

boiled, roasted, and autoclaved common bean flours were determined. The results 

showed that there was no change in bulk density of bean flours. The bulk density values 

reported are slightly higher than the value (0.29 g/ml) observed by Glami et al. (1992) for 

full fat winged bean flour but lower than 0.93 g/ml reported (Bello & Okesie 1982) for 

winged bean protein isolated. The value 0.55 g/ml obtained for common beans compares 

favorably with 0.55 g/ml reported for African bread fruit kernel flour but lower than 

0.7g/ml reported for wheat flour (Akubor & Badifu 2004). For a reduction of paste 

thickness, a high bulk density is desirable; this in an important factor in convalescence 

and child feeding. 

 

Water absorption was higher in roasted common bean flour and no difference was 

observed between raw, boiled and autoclaved bean flours. Water absorption represents 

the ability to process beans under conditions where water is limiting, e.g., dough and 

pastes. Proteins are capable of binding large quantities of water due to their ability to 

form hydrogen bonds between water molecules and polar groups on the polypeptide 

chains. These properties enable bakers to add more water to dough and, as such, improve 

on the handling qualities and maintain freshness in the bread. The higher water uptake by 

the processed seed flours compared with their raw form could be due to the more exposed 

active surface area in the latter. The increased absorption capacity of heat processed 

flours is due to heat-induced dissociation (denaturation) of proteins, gelatinization of 

carbohydrate in the flours, and swelling of crude fiber. 

 

The results obtained suggest that common bean flour can be an important functional 

ingredient in bakery products.  Oil absorption was high in autoclaved bean flour and low 

in raw bean flour. The oil absorption capacity determines whether the protein material of 

the flour will perform well as meat extenders or analogs. Fats improve flavor and 

increase the mouth feel of foods. Fat absorption is therefore a significant factor in food 
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formulations (Eke & Akobundu 1993). In this research, fat absorption capacities were 

higher in processed common bean samples than in the raw one. The increase in oil 

absorption of processed samples over the raw one could be due to both the heat 

dissociation of the proteins and denaturation. The oil absorption capacity of protein is 

required in ground meat formulations, meat replacers and extenders, doughnuts, 

pancakes, baked foods and soups. Less oil absorption components are lower flavor 

retainers (Narayania & Narasing 1982). The lower oil absorption capacity might be due 

to low hydrophobicity proteins which show superior binding of lipids (Kinsella 1976). 

 

Wettability among the samples varied according to the dispersability. It is important in 

food formulations. Wettability of protein is affected by surface polarity, texture, and area 

and microstructure of the protein particles. In this research, the flours were very stable 

and there was no quick movement of water through bean flours; the most stable flour was 

from boiled common beans. 

 

Emulsion capacity was high in raw bean flour and low in boiled bean flour.  The 

emulsion capacity of the raw common bean flour is higher than that of processed bean 

flours. Protein modification associated with heat was responsible for the reduction in the 

value obtained from the processed common bean samples. The reduction in values is 

attributed to protein denaturation and similar to the results of steeped, malted, and roasted 

African yam bean flours (Eke & Akobundo 1993). From our research results, it is evident 

that boiling as a processing method is less effective when compared to autoclaved and 

roasted beans for which emulsion capacity of the flour is required for spread formulation. 

 

Differences between foaming capacity of flour from unprocessed beans and those from 

beans processed before blending were identified: foam of raw bean flour after whipping = 

49 ml, boiled bean flour = 12 ml, autoclaved bean flour = 4 ml, and roasted bean flour = 

7ml. These differences in functional properties showed that there was denaturation of 

proteins which affect the reactivity, attraction and binding capacity of common bean 

flours with other food compounds. From the study, it is recommended that boiled and 

roasted bean flours can be used as thickeners and in child feeding because they are 

denser. It is also recommended that raw bean flour be used as aerating agents in food 

systems such as whipped toppings and ice cream mixes which require the production of 

high stable foam volumes when whipped. 

 

In Uganda, the optimized protocol for producing bean flour, using variety K131 as the 

model, has been up-scaled to semi-commercial level. Clean dry beans are soaked for 24 

hours in large plastic bins, malted for 48 hours between moist sisal mats, roasted at 200-

220°C for 40-60 minutes with constant stirring, and then milled into a fine flour. 

Roasting was selected because of its practicality compared to steaming under pressure. 

The optimization was done in collaboration with Nutreal Limited, a private company 

partnering with the business incubation program of the Department of Food Science & 

Technology (DFST) at Makerere University. DFST is providing technical support for 

production, product branding, acceptability and shelf-life studies, all of which are 

currently underway. 
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In Rwanda, formulation of composite flour of bean and maize was carried out after 

appropriate pre-treatments. They were blended in different combination and the cold 

extruded snack was processed and subjected to organoleptic evaluation (Kamala 2009; 

Ramasamy & Suseelama 2005). The combinations indicated in Table 4 were acceptable. 

These combinations were subjected to proximate analysis in the laboratory. 

Simultaneously, storage stability studies were conducted, and results indicated that the 

product was shelf stable for a period of four months. 

 

Table 4: Organoleptically Acceptable Combinations of Bean Composite Flour 
Bean Variety Composite Flour 

Colta 100% Bean flour 

Decelaya 70% Bean, 30% Maize 

RWR 22-45 100% Bean flour 

White beans 60% Bean, 40% Maize 

 

In Rwanda, a metallic hand operated extruder was used to cold press the dough before 

frying in oil. The extruder consists of a die, dough holder and dough presser. The dies 

used were of different shapes: star, round, rectangle, etc. The selected die was placed and 

screwed in the die holder of the dough 

holder. The dough made out of the blended 

flour was placed in the dough holder. The 

dough presser was placed on the dough and 

squeezed by pressing the handles of both 

the dough holder and the dough presser. 

This resulted in the extrusion of the snack. 

The extruded product was directly placed 

into hot cooking oil and deep fried. The 

cooked snack food was then cooled, since 

the cooling process improves the crispness 

of the product. Finally, the product was 

vacuum packed and placed in a plastic 

container. 

 

Objective 3:  To Identify Solutions for Constraints to Increased Marketing & 

Consumption. 

 

Approaches and Methods:  

Obj. 3a. Identify Solutions to Production and Marketing Constraints Faced by Bean  

Producers 

¶ Identify strategies to address barriers and challenges in market access faced by 

farmers/producers.  This work builds on the óBaseline Data for Participating 

Households in Kamuli Bean Production and Marketingô questionnaire in 2009. A 

follow up household survey will be conducted in Feb.-Mar. 2010. 

¶ Identify strategies and approaches to strengthen value chain and returns to producers 

through value-added marketing efforts. This work builds on the óBusiness and 
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Tradingô questionnaire in 2009. A follow up survey will be conducted in Feb.-Mar. 

2010. Case studies of successful marketing efforts will be developed. 

¶ Help farmers and farm groups to more successfully market beans by developing chain 

partnerships.  This involves improving market information systems, building farmersô 

entrepreneurial and negotiation skills, and training them to participate effectively in 

decision making.  

  

Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ Value chain and marketing analyses completed 

¶ Successful producer marketing strategies identified 

Apr. 2010 ï Sept. 2010 

¶ Market information system improved 

¶ Farmers and farmer organizations trained in improved bean marketing 

Obj. 3b. Characterize Consumer Demand and Preferences for Beans and Agro 

Processed Products  

¶ Determine market values of bean varieties and products. Collect market price 

information on bean varieties sold in market and at different stages in the value chain. 

This analysis will be used to identify opportunities for improved marketing, as well as 

confirm values attached to different bean varieties by consumers and by processors. 

¶ Develop and evaluate marketing information and marketing plans that incorporating 

market values and production traits in marketing plan. 

  

Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ Identify value of various bean varieties and value-added products in the market. 

Apr. 2010 ï Sept. 2010 

¶ Train farmers in developing marketing plans by incorporating market and production 

information.  

  
Obj. 3c. Increase Awareness of Benefits of Consuming Beans and Value-Added Products  

and their Access to New Products  

¶ Investigate the role of nutritional awareness in consumer choice and valuation of 

beans and bean products. This follows up nutrition education efforts.  

¶ Develop and evaluate marketing strategies that take account of consumersô enhanced 

nutritional awareness. 

¶ Assess emerging opportunities for processors and others in the bean value chain 
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Benchmarks 

Oct. 2009 ï Mar. 2010 

¶ Identification of successful marketing approaches to consumers and for value added 

products 

¶ Training of producers on effective bean marketing 

Apr. 2010 ï Sept. 2010 

¶ Training of producers on successful marketing methods for beans and new products 

¶ Training of processors and others in value chain on successful marketing methods for 

beans and new products 

 

Results, Achievements and Outputs of Research:  

Identify Solutions to Production and Marketing Constraints Faced by Bean Producers 

Research by MSc. agricultural economics student Simon Okiror found that although there 

has been an increase in bean market participation (42%) among households compared to 

2005 when only 20% of the surveyed households in rural Kamuli had sold some beans, 

bean production has tended to be for domestic consumption rather than for commercial 

purposes. The average farm-household markets a relatively small quantity of beans (33 

kg). Price is positively associated with the probability of selling beans. Barriers to market 

participation by smallholder farmers include the transaction costs of marketing, 

especially market distance and searching for market information. The marketing 

information system for VEDCO assisted farmers has been improving throughout Kamuli 

district. Market price boards in all VEDCO operation areas publicly display market prices 

for crops that are updated on a weekly basis. In addition, farmers are being informed 

about market prices for crops through cell phone messages. 

 

VEDCO has recently invested in a new text-based information technology system that 

will enable messages to be sent and received in both English and Luganda. During the 

first phase, VEDCO can send text messages to the mobile phones of registered farmers or 

other units. Messages can contain current market prices and/or óextensionô information, 

targeting specific crops and/or regions. During the second stage, VEDCO could receive 

questions, comments, etc. from farmers. The system could be used to systematically 

collect questions about farmersô concerns and then disseminate responses to them. It 

could also be used to collect trend data to inform field activities.  Further, it is possible 

that farmersô remarks could be posted adjacent to messages from VEDCO extension staff 

(this could be done on a text-based system by simply labeling the origin of the message). 

This system takes advantage of existing technology available to the small farmers and 

conveys market information rapidly and at times when farmers are making critical 

production and marketing decisions. 

 

Costs associated with the process by which farmers obtain and submit information needs 

to be changed before this initiative moves ahead. Currently, farmers must pay when they 

send a text message to obtain or submit information. They do not pay to receive 

messages.  Given scarce resources, farmers might initiate a text message only when 

having net positive value or perhaps only when necessary. Similarly, it would cost 
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VEDCO $1,000 per message if 10,000 farmers signed up and current billing rates ($0.10 

per message) continue to apply to send a text message to all of them. 

 

To enhance its capacity to monitor the new information system users and design 

appropriate messages for them, VEDCO is currently planning to hire a communication 

manager who would work with field staff to assess needed messages, and then help 

design messages for delivery via the new system (as well as other appropriate channels). 

It is expected that this new person will start working by March 2011 or earlier. 

 

There is recognized value in encouraging and strengthening associations for collective 

marketing among farmers. In addition, proper management of the crop will result in 

higher quality grain, thereby stimulating participation in the market. The improved 

management through collective marketing efforts effectively increases the quantity 

harvested and enables farmers to obtain higher prices for higher quality produce. Schools, 

hospitals and central markets are some of the channels that farmers have identified for 

marketing their beans. They also identified establishment of storage facilities as 

important to enable them to earn more by controlling the timing of sales, and further 

stimulate production increases. 

 

VEDCO organized the first value chain stakeholder workshop in Kamuli on September 

22, 2010, and is committed to playing a facilitative role to achieve success in value chain 

development. The focus of the collective efforts of the 25 participants from 15 

organizations (farmer marketing groups and associations, government agencies, non-

governmental organizations, private sector traders, transporters, distributors, and 

processors) is development of the maize and bean value chains. Participants committed 

themselves to coordinate efforts to accomplish these intermediate and long terms goals: 

¶ Establish a forum for stakeholders to meet regularly and share information regarding 

production and marketing practices and strategies 

¶ Strengthen the role of business principles and profit orientation in producer 

organizations 

¶ Facilitate the development of farmer-trader associations and build strong networks 

¶ Increase the expertise and capacity of all stakeholders in the value chain 

¶ Develop an accessible and effective market information system 

¶ Invest in the value chain (attract private sector businesses to invest in finance, 

extension and related services, storage facilities, transportation infrastructure, product 

development) 

¶ Advocate for governance along the value chain (self-regulation, price stabilization, 

etc.) 

¶ Advocate for a food reserve agency 
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Characterize Consumer Demand and Preferences for Beans and Agro-Processed 

Products  

The MSc. agricultural extension student George Jjagwe carried out a rapid market survey 

to establish the extent to which nutrient enhanced foods are present in different types of 

market channels in Kampala. He surveyed a range of outlets, including small retail 

outlets, medium and large supermarkets. The survey focused on flours used for preparing 

nutrient-dense porridges, e.g., weaning foods and supplementary feeding for children, 

ready-to-eat foods, and snacks such as bread, made with nutrient enhanced flours. A very 

limited range of such nutrient-enhanced products was observed, implying that there is 

great potential to increase the range. A more detailed survey to establish the consumer 

levels of nutrition knowledge as well as their criteria for buying nutrient enhanced foods 

(influencing factors) among others is needed. 

 

Flour for porridge is in 1-2 kg packages that sell for U.S. $1-2, depending on the size and 

locality of the retail outlet. In a planned consumer survey, the consumers' values 

regarding product frequency usage as well as perceived nutritional and health 

benefits awareness will be determined. The survey tool for assessing consumer 

knowledge and preferences has been developed and is under review. Both qualitative and 

quantitative consumer considerations will be determined. The market channels identified 

during the rapid market assessment include processors who also function as wholesalers 

and transporters of products, delivering them directly to retail outlets where consumers 

access them.  

 

Increase Awareness of Benefits of Consuming Beans and Value-Added Products and 

their Access to New Products  

On September 22-23, 2010, in Nyagatare in Rwandaôs Eastern province, farmer 

community extension was carried out by Dr. Hilda Vasanthakaalam four 3
rd

 and 4
th
 year 

undergraduate students from KIST (3 male and 

1 female). The demonstrated the cold extrusion 

method to rural community members in 2 

villages with 15 farmer participants in each 

village. Ingredients used for processing the cold 

extruded snack food: composite flour (150g), 

rice flour - for binding (15g), black pepper 

powder (2.5g), oil (5g), turmeric (a pinch), salt 

(to taste), Asofoetida powder - used to decrease 

flatulence (a pinch), water, and oil for frying. 

The farmers were excited to see this 

demonstration and learn about this process. 

Farmers also indicated their interest to mobilize 

100 farmers the following month so that many 

more could benefit. One farmer expressed 

interest in becoming a bean flour processing 

entrepreneur. 
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In September, 2010, recipes developed by NaCRRI were used for training 68 CRSP 

farmers in six groups in Ugandaôs Kamuli district in the preparation of a variety of bean 

recipes. An experienced NaCRRI trainer, Hellen Ayedu, was facilitated by Makerere 

University while VEDCO organized and oversaw the training. Recipes included cakes, 

cookies, shortcakes, bean fingers, half cakes, bean pie, and ódaddiesô ï snacks 

traditionally made with wheat flour and eggs, and then fried. Some of these recipes were 

identified by participants as potentially very useful for generating household income. A 

video recording, to be used in future community training, was also made. 

 

A óbean cook dayô was later organized in Naluwoli parish in Kamuli district, during 

which the farmer group members in the CRSP project participated in a cooking 

competition using beans. A quick-cooking bean flour, developed at Makerere 

Universityôs DFST, was available for farmers to utilize and evaluate. The participating 

farmers/farmer groups were evaluated on knowledge of the nutritional benefits of beans, 

ways of combining beans to have a balanced diet, importance of hygiene in food 

preparation and appropriate of different bean dishes for different age groups and 

individuals. Members of the community, from different backgrounds and age groups, 

tasted and evaluated the prepared food their overall acceptance as well as attributes like 

taste, flavor and appearance. Following the bean cook competition, winning recipes will 

be promoted in the community. 

 

The Technology Business Incubation Centre in the 

Department of Food Science & Technology at Makerere 

University is currently working with a private sector 

company (Nutreal Limited) to refine, brand and market 

bean-based composite flour, suitable for use both in 

porridge and sauces. The product was based on the 

composite flour developed by Catherine Ndagire as part of 

her MSc. work for the project. Packaging has been 

designed; nutrient composition of the products determined 

and shelf-life studies are underway. The product has 

appeared in several exhibitions, including the Uganda 

Manufacturersô Association Annual Exhibition and 

received promising feedback. 
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Objective 4: To Increase the Capacity, Effectiveness and Sustainability of  

Agriculture Research Institutions that Serve the Bean Sector in Uganda and  

Rwanda 

 

The training programs of two M.Sc. Ugandan students at Makerere, Simon Okiror in 

Agricultural Economics & Agribusiness, and Aisha Nakitto in Food Science & 

Technology, are essentially completed. Simonôs thesis is in final review and a manuscript 

is in preparation. Aisha is conducting her final experiments and writing her thesis. 

Training of the student from KIST, Cyrille Sinayobye, was terminated when he withdrew 

from the university.  

 

Two new MSc. students at Makerere University are making contributions to the project. 

Catherine Ndagire in the Department of Food Science & Technology is pursuing a 

specialization in human nutrition. George Jjagwe in the Department of Agricultural 

Extension / Education officially registered in May 2010. 

 

Another student from KIST, Ms. Rose Kambabazi, wrote an initial research proposal and 

helped with KIST B.S. students in their research. The Co-PI at Makerere submitted and 

followed up Roseôs application documents and facilitated her trip to Uganda for an 

interview. However, Makerere Universityôs Graduate School required evidence that the 

university that she attended in Algeria is chartered / certified; such evidence has not been 

received to date. 

 

In Rwanda, the four undergraduate student projects are in progress. They are continuing 

analysis and write up; their reports are expected to be ready by early December 2010.  

Their findings will inform ongoing research and community-based dissemination 

activities in the coming year. 

 

Gerald Sebuwufu is making good progress in courses required for his Ph.D. in Crop 

Production and Physiology, with a minor in Sustainable Agriculture. Recent courses 

covered plant growth and development, protein techniques, plant transformation organic 

agriculture, foundations of sustainable agriculture, and program development and 

evaluation. In 2011, Gerald will finish with courses in sustainable agriculture and seed 

science.  His dissertation research focus is on understanding the physiological basis for 

accretion of iron and zinc in the common bean seed and assessing the effect of genotype 

and soil fertility interactions on  seed yield and seed composition. Experiments at ISU 

aimed at understanding the basis for partitioning of Fe and Zn to the seed are ongoing and 

collaboration has been initiated with CIAT - Colombia for provision of germplasm 

needed for the study. In Uganda, the focus is on understanding the physiology of 

genotype x soil fertility effects on the yield of common beans. Three seasons have been 

planted and more experiments on soil fertility and inter-cropping are planned for 2011. 

 

Martin Mutambuka is making good progress in courses required for his Ph.D. in Food 

Science and beginning to write up his dissertation on the effects of processing 

technologies on phytate/polyphenol content and iron bioavailability and development of 

nutritional and consumer acceptable bean products. Content of the first three chapters 
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have been discussed and approved by his advisors. Research is ongoing to address the 

two principal research questions. Partial results are available but not yet conclusive for 

publication of manuscripts.  

 

Project collaborators in VEDCO, Makerere, and NaCRRI communicate regularly and co-

organize events and activities in Kamuli. Most prominent during the past year have been 

the farmersô field day, training and experimentation with bean recipes, and the bean cook 

day completion. Occasionally, Ugandan collaborators visit the Rwandese collaborator 

and vice versa. Four ISU collaborators visited and participated in project activities in 

Uganda. In addition, ISU specialists in development communication and agricultural and 

biosystems engineering traveled to Uganda to contribute to CSRL program and CRSP 

project activities. Similarly, Co-PIs from VEDCO, Makerere (along with the M.Sc. 

student in Food Science & Technology), and KIST, visited ISU to work and plan 

activities with the Lead PI and Co-PIs based at ISU. 

   

Catherine Ndagire, MSc. in Food Science and Technology, disseminated her research 

findings on bean storage to the farmers in Kamuli District as did Simon Okiror, MSc in 

Agricultural Economics / Agribusiness, regarding his findings about marketing. 

 

During the farmersô community field day, Co-PI Dorothy Nakimbugwe (Makerere 

University) and research technicians from NaCRRI staff made presentations on issues 

related to research findings to date. Proceedings of the day were video recorded and will 

be used in developing or refining training materials. 

 

KIST Co-PI Hilda Vasanthakaalam has worked with the Centre for Communication and 

Extension of the Ministry of Agriculture. Several processing and value addition methods 

for selected bean varieties in Rwanda have completed in the Food Science & Technology 

lab at KIST. The results are being assembled in book form for publication. In addition, 

reports for three of the seven research projects carried out this year at KIST are being 

prepared for publication. 

 

Degree Training: 

Trainee #1 

First and Other Given Names:   Gerald 

Last Name:   Sebuwufu 

Citizenship:   Ugandan 

Gender:   Male 

Degree:   Ph.D. 

Discipline:   Agronomy 

Host Country Institution to Benefit:  National Crops Resources Research Institute, Uganda 

Training Location:   Iowa State University 

Supervising CRSP PI:   Mark Westgate 

Start Date of Degree Program:   August 2008 

Program Completion Date:   August 2012 

Training Status during Fiscal Year 2010:   full-time student 

Type of CRSP Support (full, partial or indirect):   Partial 
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Trainee #2 

First and Other Given Names:   Martin 

Last Name:   Mutambuka 

Citizenship:   Ugandan 

Gender:   Male 

Degree training:   Ph.D. 

Discipline:   Food Science and Human Nutrition 

Host Country Institution to Benefit:   Makerere University, Uganda 

Training Location:   Iowa State University 

Supervising CRSP PI:   Patricia Murphy 

Start Date:   January 2009 

Projected Completion Date:    May 2012 

Type of CRSP Support (full, partial or indirect):   Partial 

 

Trainee #3 

First and given names:   Catherine Tamale 

Last name:    Ndagire 

Citizenship:   Ugandan 

Gender:   Female 

Degree:   M.Sc.  

Discipline:   Food Science & Technology 

Host Country Institution to benefit:   Makerere University, Uganda 

Training Location:   Makerere University and Iowa State University 

Supervising CRSP PI:   Dorothy Nakimbugwe 

Start date:   August 2009 

Project completion date:   May 2011 

Type of CRSP Support (full, partial or indirect):  Partial 

 

Trainee #4 

First and given names:   George 

Last name:   Jjagwe 

Citizenship:   Ugandan 

Gender:   Male 

Degree:   M.Sc.  

Discipline:    Agricultural Extension & Education 

Host Country Institution to benefit:   Makerere University, Uganda 

Training Location:   Makerere University 

Supervising CRSP PI: Dorothy Nakimbugwe (Co-PI Paul Kibwika) 

Start date:  August 2010 

Project completion date:   August 2012 

Type of CRSP Support (full, partial or indirect):  Partial 
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Short-Term Training: 

Type of Training:   Mentored refinement and implementation of lab experiments 

Description of Training Activity:   Development of nutritious, quick-cooking composite 

flour 

Status of this Activity as of September 30, 2010:   Completed 

When did the Short Term Training Activity occur?   May 18 ï August 18, 2010 

Location of Short Term Training:   Iowa State University 

If Training was not completed as planned, provide a rationale:   N/A 

Who benefitted from this Short Term Training Activity?   Makerere University 

Number of Beneficiaries by Gender: Male - 0 

     Female - 1 

     Total - 1 

 

Explanation for Changes 

Plans to assess the effect of bean consumption on human metabolism were eliminated 

due to logistical constraints and cost. Implementation would have required performing 

the activities in Uganda and Rwanda where the population is already consuming beans 

and is the target of new developed products, but the equipment and facilities required to 

collect primary data are not available in-country. 

 

Networking and Linkages with Stakeholders 

¶ NaCRRI recently received over 200 nutri-bean lines (lines high in iron, zinc and 

protein) from the University of Nairobi through CIAT for multiplication. 

¶ Collaboration has been initiated and a Material Transfer Agreement (MTA) signed 

between CIAT-Colombia and Iowa State University. With this agreement, ISU will 

receive germplasm from breeders that reflects variation in drought and seed nutritive 

composition. Recombinant Inbred Lines and their parents will be very useful in 

understanding the physiology of seed nutrient composition. 

¶ NaCRRI researchers Michael Otim (entomologist) and Pamella Paparu (pathologist) 

are developing research activities that will involve advanced training of farmers to 

identify insect pests (bean aphids, thrips, bean stem maggot and flower beetles) and 

diseases (bean root rot, web blight, and bean rust) and participatory evaluation of 

biological and cultural control for key pests and diseases, to reduce crop losses and 

diseases. 

¶ VEDCO organized the first value chain stakeholder workshop in Kamuli in 

September, 2010, and is committed to playing a facilitative role to achieve success in 

value chain development for beans and maize. The initial workshop involved 25 

participants from 15 organizations (farmer marketing groups and associations, 

government agencies, non-governmental organizations, private sector traders, 

transporters, distributors, and processors). 

¶ Visits to ISU by Co-PIs from Makerere University (Uganda) and KIST (Rwanda) 

resulted in useful learning about parallel and complementary research interests, and 

discussions regarding bases for long term collaboration 
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¶ ISU faculty members visited Uganda ï bringing expertise in agricultural and 

biosystems engineering, agronomy, development communications, human nutrition, 

and sociology. 

¶ VEDCO holds biannual community review meetings in its areas of operation; CRSP 

project partners and farmers participate in these review and planning meetings. 
 

Leveraged Funds 

Name of PI receiving leveraged funds:   Mark Westgate  

Description of leveraged Project:   Partial support for Ph.D. student from Uganda in 

Agronomy  

Dollar Amount:   $46,089  

Funding Source:   ISU  

 

Name of PI receiving leveraged funds:   Robert Mazur  

Description of leveraged Project:   Partial support for Ph.D. student from Uganda in Food 

Science & Human Nutrition  

Dollar Amount:   $46,089  

Funding Source:   ISU  

 

List of Scholarly Activities and Accomplishments 

Bikorimana, Alexis.  2009. ñEffect of germination and fermentation on the nutritional 

composition.ò Final project report for B.S. degree.  Department of Food Science & 

Technology. Kigali, Rwanda: Kigali Institute of Science and Technology. 
 

Habanabakize, Telesphore. 2010. "Processing and product development of orange flesh 

sweet potato and dry beans blended flours for weaning foods.ô Final project report for 

B.S. degree.  Department of Food Science & Technology. Kigali, Rwanda: Kigali 

Institute of Science and Technology. 
 

Habiyaremye, Idrissa. 2010. "Potential utilization of improved dry bean in the processing 

of cereal-legume weaning flour". Final project report for B.S. degree.  Department of 

Food Science & Technology. Kigali, Rwanda: Kigali Institute of Science and 

Technology. 
 

Karuhanga, William. 2010. " Processing of extruded snack food products using decalaya 

and colta varieties of bean based flour.ò Final project report for B.S. degree.  Department 

of Food Science & Technology. Kigali, Rwanda: Kigali Institute of Science and 

Technology. 
 

Kasabiiti, Annet. 2009. ñDevelopment of modified atmosphere to create an environment 

lethal for the survival of insects in stored beans.ò Final project report for B.S. degree.  

Department of Food Science & Technology. Kigali, Rwanda: Kigali Institute of Science 

and Technology. 
 

Mugabo, Emmanuel. 2009. ñEffect of combined treatments on the nutritional 

composition of beans.ò Final project report for B.S. degree.  Department of Food Science 

& Technology. Kigali, Rwanda: Kigali Institute of Science and Technology. 
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Mulinda, Noel Valentin. 2010. "Effects of thermal processing techniques on the 

functional properties of dry common bean flours.ò Final project report for B.S. degree.  

Department of Food Science & Technology. Kigali, Rwanda: Kigali Institute of Science 

and Technology. 
 

Musaazi, Aisha Nakitto. 2010. ñDeveloping a quick-cooking bean flour.ò Final thesis for 

M.S. degree.  Department of Food Science & Technology. Kampala, Uganda: Makerere 

University. 
 

Mutambuka Martin, Murphy PA, Hendrich S, Reddy MB (2010). ñValidation of ferritin 

assay protocol for screening high iron bioavailability Phaseolus vulgaris varieties.ò 

Poster presented at the Eighth Annual Norman Borlaug Lectureship Poster Competition.  

Ames, Iowa: Iowa State University.  Oct. 11, 2010. 
 

Nkundabombi Marie Grace. 2010. "Processing of cold extruded deep fat fried snack food 

from bean (RWR22-45 and white variety) based composite flour.ò Final project report for 

B.S. degree.  Department of Food Science & Technology. Kigali, Rwanda: Kigali 

Institute of Science and Technology. 

 

Nyirabunani, Felecite. 2009. ñInfluence of different processing (soaking, germination, 

fermentation and puffing) on the bioavailability of selected amino acids in dried beans.ò 

Final project report for B.S. degree.  Department of Food Science & Technology. Kigali, 

Rwanda: Kigali Institute of Science and Technology. 

 

Okiror, Simon. 2010. "Analysis of Factors affecting market participation of smallholder 

bean farmers in Kamuli district, Uganda.ò Thesis for M.S. degree.  Department of 

Agricultural Economics & Agribusiness. Kampala, Uganda: Makerere University. 

 

Contribution of Project to Target USAID Performance Indicators 

Our project has a strong record of achieving performance indicators/targets: 

We have been mentoring 12 students for degree training, of whom 5 are women.  

Exceeding our original estimate is due to the efforts of Co-PI Nakimbugwe and Co-PI 

Vasanthakaalam who actively involve B.S. students in the CRSP project while they 

undertake research for their 4
th
 year projects at Makerere University and KIST, 

respectively. 

 

With regard to short term training, 58 women and 9 men have participated in a series of 

short-term training for farmers in Kamuli. Other members of their six farmer groups 

(which average 20-25 members each) have also participated in some of the training 

sessions, according to their respective interests. 

 

As planned, we have progressed well in terms of the number of technologies and 

management practices that are under research (7), and under field testing (4), and ready to 

be made available for transfer (3). 

 

The number of farmers receiving training and participating in the projectôs set of field 

trial experiments is 67, as planned.  However, management practices and technologies are 
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already being informally disseminated within the farmersô communities.  The field day 

and community recipe extension demonstrations are benefitting an additional 200 

households. Since CSRLôs Kamuli program is now providing assistance to 1,200 farm 

households, we plan to utilize this opportunity in FY11 to begin disseminating applicable 

management practices and technologies to more farmers, monitoring and evaluating the 

process and impacts to identify any barriers and most effective strategies.  In FY12, we 

expect to be able to reach even more farmers. Moreover, VEDCOôs network of 30,500+ 

farm households in eleven other districts (VEDCO 2010) and NaCRRIôs nationwide 

network will greatly facilitate even wider dissemination as project work continues and 

lessons are learned.  Two farmers marketing associations are directly benefitting from 

project activities. We are providing technical assistance directly to six community based 

organizations (CBOs) and indirectly to an additional eight, as planned. Women constitute 

the majority of members in these CBOs.  There are four host country partner 

organizations benefitting, as planned. 

 

The number of additional hectares under improved technologies or management practices 

(15) corresponds to what was originally anticipated. 

 

The public-private sector partnership between Makerere University and Nutreal Limited 

is being established as a result of this USAID-funded project. Others may emerge as the 

bean value chain stakeholder forum in Kamuli continues and effectively realizes its goals. 

 

Contribution to Gender Equity Goal 

Among the team of research scientists and professional practitioners, there are 7 women 

and 5 men.  

 

During the recently completed year, there are 2 female and 4 male students receiving 

graduate level training and mentorship in research at Makerere and ISU. There have been 

4 female and 4 male undergraduate students involved in project research at KIST. 

 

Of the 30 farmers participating directly in the field experiments, 24 are women; similarly, 

the majority (58 of 67) of farmers participating in project training sessions are women. 

Approximately two-thirds of the 150 participants in the farmer field day are women, as 

were the majority of those involved in the rural recipe training and óbean cook day.ô 

 

Progress Report on Activities Funded Through Supplemental Funds 

Supplemental funds were provided to cover travel and research expenses at Iowa State 

University for Catherine Ndagire, MSc student in Food Science & Technology at 

Makerere University, whose work focuses on development of a nutritious, quick-cooking 

composite bean-based flour. During her period of research at ISU (May 18 ï August 18, 

2010), Catherine received training and mentoring from ISU Co-PIs regarding refinement 

and implementation of a series of lab experiments and sensory evaluation. All planned 

research activities were completed on schedule.  She also made a presentation of her 

research question, methodology, and results in early August before returning to Uganda. 
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Supplemental funds provided to KIST for the purchase of a single screw extruder and 

supplies have helped strengthen the research capacity in food extrusion methods in the 

Department of Food Science & Technology. 

 

Literature Cited  
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Bello AA & BO Okezie (1982) Effect of extraction conditions on the extractability of 
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Combining Conventional, Molecular and Farmer Participatory 

Breeding Approaches to Improve Andean Beans for Resistance to Biotic 

and Abiotic stresses 
 

Principle Investigators 
James D. Kelly, Michigan State University, USA Augostine Musoni, ISAR, Rwanda 

Eduardo Peralta, INIAP, Ecuador 
 

Collaboratoring Scientists 
George Abawi, Cornell University, USA   Sieglinde Snapp, MSU, USA   

 
 

Abstract of Research Achievement and Impacts 

The bean breeding program at MSU recently released a new black bean variety Zorro.  

The variety was the highest yielding black bean grown across six locations in statewide 

trials in Michigan in 2010. Zorro produced an average yield of 3tons per hectare and top 

yields exceeded 3.7 tons at two locations. 2010 was the first major production year for 

Zorro and it would appear to have exceeded expectations of growers in terms of yield, 

suitability for direct harvest and excellent uniform dry down when mature. In trials 

conducted by Dr. Abawi at Geneva NY, Zorro had the highest level of resistance to the 

root rot complex at that location.  In 2010, the first vine cranberry bean variety Bellagio 

was released by MSU. The variety has improved plant structure, uniform maturity, 

excellent seed quality for canning and resistance to anthracnose and bean common 

mosaic virus. In statewide trials in 2010 it outperformed the commercial variety Chianti. 

The program continues to evaluate black, navy, red, pink, pinto, great northern and 

kidney lines for resistance to common bacterial blight, rust, white mold, virus and 

anthracnose; and drought tolerance. In NY, root rot screening of new germplasm from 

MSU and Puerto Rico was conducted in the field and selections were made and returned 

to the research programs for use in breeding; greenhouse screening of lines from Ecuador 

against Rhizoctonia was also conducted. In Ecuador two new bean varieties were 

released to farmers in the Choto Valley. INIAP 481 Rojo del Valle is a large-seeded red 

mottled type and INIAP 482 AfroAndino is a small black-seeded variety released for 

canning industry. The varieties were released through the process of evaluation and 

participatory selection with members of the CIALs in the provinces of Carchi and 

Imbabura. The program expanded grower participatory variety selection to seven new 

CIALs in 2010 and continues to refine its non-conventional seed production in the Mira 

and Chota Valleys with specialized seed growers. Over 17 tons of basic seed of seven 

varieties was produced for distribution to growers in the region. The expansion of the 

Portillo red mottled variety into a broad area of the Intag Valley supports the substantial 

outreach component of the program and the interest and need for new bean varieties in 

the region.   In Rwanda, the breeding dramatically expanded crossing program and 

successfully produced 24 ton of breeder seed that was distributed to NGO partners who 

multiplied over 100 tons of bean seed for distribution to farmers in small quantities.  

Seven climbing bean varieties -for mid to high altitude zones; three semi-climbers and 

four bush bean varieties-for low to mid altitude zones and one snap bean variety were 

officially released in 2010. 
 



 

Dry Grain Pulses CRSP       Technical Reports 

FY2010 

84 

 

Project Problem Statement and Justification 

Common bean (Phaseolus vulgaris L.) is the most important grain legume (pulse) 

consumed in Ecuador, and the most important protein source in Rwandan diets. Around 

120,000 hectares of beans are cultivated annually in Ecuador, and common bean is the 

most widely grown pulse in Rwanda on 300,000 hectares. Both bush and climbing beans 

constitute an important economic income for farmers, and staple food for thousands of 

Ecuadorian families, and the vast majority of small scale farmers in Rwanda. 

Improvement of bean genotypes for Ecuador environments has a potentially significant 

spinoff in terms of the high potential for adaptation to Rwanda upland farming systems, 

which is one of the most bean-dominated production areas in the world. Smallholder 

farmers, many of them widows supporting families, are keenly interested in rebuilding 

their bean genetic stocks and expanding into new market opportunities as stability has 

returned to their country. Building on international bean germplasm, but particularly on 

the Ecuador experience and germplasm, a valuable opportunity is present to develop and 

deploy improved bean varieties in Rwanda, using the latest molecular and client-oriented 

plant improvement techniques. An improved understanding of plant traits and genotypes 

with resistance to multiple stresses from abiotic (e.g. drought) and biotic (root rot and 

foliar pathogens) sources will provide unique materials for small-scale farmers, while 

providing insights into plant tolerance mechanisms for enhanced plant breeding methods. 

Results of this project should contribute to improved yield, farm profitability and human 

resources in the host countries and indirect benefit to participating U.S. Institutions and 

bean producers. 

 

Planned Project Activities for April 1, 2009 - September 30, 2010 
 

Objective 1: Develop through traditional breeding and marker-assisted selection (MAS) in 

a range of large-seeded Andean bean germplasm with differing combinations of 

resistance to major foliar diseases in contrasting bean growth habits for distribution and 

testing in the highlands of Ecuador, Rwanda and the Midwestern U.S. 
 

Approaches and Methods: 

1. Continue to select parental breeding materials for crossing in Ecuador, Rwanda and 

U.S. 

2. Identify select group of lines from Rwandan breeding for crossing with new 

introduced differential lines from Ecuador and CIAT. 

3. Cross advanced lines back to resistance sources of bean common mosaic virus 

(BCMV) and angular leaf spot (ALS) to fix resistance which appears to lack stability 

in Rwanda. 

4. Cross Rwandan sources of resistance for ALS, rust, anthracnose, Fusarium wilt and 

Pythium and major foliar pathogens into large seeded lines with contrasting colors. 

Confirm resistance of selected parental lines to target root pathogen(s) in a 

screenhouse/greenhouse test, if needed in Rwanda or at Cornell. 

5. Utilize markers in early-generation selection for major disease resistant traits in 

Ecuador and conduct inheritance studies in the greenhouse for anthracnose in 

Yunguilla and rust resistance in JE.MA. 

6. Initiate marker-assisted selection at one central lab (Ruhengeri) in Rwanda.  
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7. Yield evaluation of advanced lines in range of seed types in Ecuador, Rwanda and 

U.S. Exchange of most promising materials among the three breeding programs 

8. Continue seed increase of most promising lines in all three countries 

9. Expand on farm trials with advanced lines in Rwanda and Ecuador  

10. Release four climbing beans and four bush bean varieties in three commercial types 

across agro-ecological zones in Rwanda; and a bush bean variety with broad disease 

resistance for production in Ecuador 

 

Results, Achievements and Outputs of Research: 

¶ The MSU breeding program released a new vine cranberry bean variety, Bellagio. 

The plant type is less decumbent than the current vine varieties, and its produces a 

large (55g) round seed with excellent canning quality. Bellagio is full-season variety 

with resistance to anthracnose and mosaic virus. The seed type would have 

commercial appeal in both Ecuador and Rwanda.  

¶ The new black bean variety Zorro was the highest yielding bean grown across six 

locations in statewide trials in Michigan in 2010. Zorro produced an average yield of 

3tons per hectare with top yields exceeded 3.7 tons at two locations. 2010 was the 

first major production year for Zorro and it would appear to have exceeded 

expectations of growers in terms of yield, suitability for direct harvest and excellent 

uniform dry down when mature. Performance and acceptance of new Santa Fe pinto 

and Fuji tebo bean in different production states in 2010 was encouraging. 

Approximately 3000 yield trial plots were harvested and 2600 single plant selections 

were made as part of the MSU breeding program activities in 2010. 

¶ Research continues to develop a stable transformation system for common bean. 

Progress has been slow and the research is no longer a student project and has been 

fully assigned to the Plant Transformation Center. 

¶ In Rwanda, 191 crosses multiple crosses were made to improve commercial and new 

varieties, mostly of the Andean types in diverse seed color types such as G2331 

(Yellow) CAB 19 (Navy), Ngwinurare (Red kidney), MAC 9, MAC 44, MAC 49 

(Calimas), RWR 1180, RWR 2245 (Red mottles), RWR 1668 (Dark red), CAB 2, 

Decelaya, MAC 28, RWV 2357, RWV 2070, Gasirida, G2333, RWK 10, UBR 96 

and RWV 3006 among others. The full set of differential materials for angular leaf 

spot, anthracnose, bean rust and BCMV that were received from Ecuador, USA and 

Puerto Rico were maintained and were used in additional crosses to create new F1 

Andean recombinant populations during 2010 A. The harvested F1 populations were 

evaluated and about 100 individual plant selections were made and were advanced for 

further screening at Rubona site during 2010 B.  A total of 130 new crosses were 

made during 2010B in the Rubona screenhouse to generate 3- and 4-way crosses to 

incorporate anthracnose in the newly released climbing and bush varieties. 

¶ Selection for micronutrient rich lines from advanced populations (F6 to F8) that were 

introduced from CIAT continued in 2009A. The parents for the breeding populations 

included: G14519 * SEL 1416; G 14519 * SEL 1457; G 14519 * CAB 19. All 

together 282 advanced lines were selected in the three mid or high altitude stations of 

Rubona (121 lines), Rwerere (107) and Musanze (54 lines). Of these 77 F8 or F9 

homozygous lines were introduced into preliminary yield trials, while individual plant 

selections will be made among the remaining segregating populations in 2010B.  
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¶ In the past, the bean program has used the existing rich diversity of bean germplasm 

and land races in Rwanda in breeding and selection of new varieties such as 

Ngwinurare (climber) and Urugezi (bush). More recently, Gasilida and Mwirasi are 

among the landrace varieties that have been released by ISAR. As part of routine 

collections, 289 local bean accessions were collected across the country during 

2009/2010. They were classified by growth habit, seed types as well as by region of 

adaptation. They were also sent to Waite Analytical Services in Australia for 

determination of micro-nutrients (Fe and Zn) content. They are being further 

evaluated for adaptive agronomic traits in different ecologies in the country. 

¶ Under regional and international collaboration, more than 600 breeding or pure lines 

were received from partner research institutions, notably CIAT Colombia, Ecuador, 

Puerto Rico and MSU. They represented different market classes (navies, red kidney, 

red mottles, large white, carioca, zebra) or sources of different constraints (diseases 

and nutritional deficiencies). The lines were introduced in the breeding scheme under 

adaptation and yield trials or as donor parents to improve commercial cultivars (Table 

1). CIAT also contributed more than 500 new lines, including NUA, NUV, MAC and 

MAB lines as well advanced breeding populations that were bred for high 

micronutrients content, BCMV or for adaptability to different agro-ecological 

regions. Evaluation and selection among the different nurseries is ongoing.  

¶ Two newly released bush bean varieties of red-mottled and black seed types from the 

bean breeding program in Ecuador were introduced in the advanced yield trial at 

Nyagatare research station. Approximately 33 advanced lines bred for drought 

tolerance were received from CIAT for evaluation in drought environment sites at 

Karama and in Nyagatare this season. 

¶ Following the traditional variety selection scheme, different promising advanced lines 

were selected from previous trials in 2009B after evaluation in the preliminary, 

intermediate, advanced and multi-location trials. These include bush and climbing 

beans in the low (1000 -1400 masl: Nyagatare, Karama and Ngoma), mid (1400 ï 

1700 m: Rubona, Muhanga, Nyamagabe and Ntendezi) and high altitude (1700 ï 

2300 masl: Rwerere and Musanze) stations and on-farm zones. Farmer participatory 

approaches were used to select for high yield, tolerance to diseases, general 

adaptability as well as for farmer and market preferences criteria among the advanced 

lines for eventual release to farmers.  

¶ By building on the previous breeding work and selection and leveraged funding from 

the Alliance for a Green Revolution in Africa (AGRA), advanced multi-location yield 

trials and farmer participatory selection were expanded on a wider scale. The final 

selection and characterization resulted in the release of 15 new bush, semi climbing, 

climbing and snap bean varieties. The major achievement was the release of three 

new climbing and two semi-climbing bean varieties that were earlier maturing and 

heat tolerant and were adapted to the semi-arid conditions in Nyagatare and Bugesera 

regions of eastern Rwanda. They were selected from 56 and 41 entries that were 

introduced from CIAT, respectively. The new climbing varieties (MAC lines) 

matured earlier relative to the traditional climbers and had mean on-station yields of 3 

to 4 tons per hectare and on-farm yields of 2.2-2.5 tons per hectare, ranging in yield 

from 141-198% over the local checks. The semi-climbers had potential yields of 

between 2-2.5 ton ha
-1

, about one-and-half tons more than the local checks.  
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¶ The names and characteristics of the 15 new varieties officially released in Rwanda in 

2010 are shown on table 1. These included seven climbing bean varieties for mid to 

high altitude zones; three semi-climbers and four bush bean varieties for low to mid 

altitude zones and one snap bean variety. The climbing beans MAC 9, MAC 49, 

MAC 44 are the first climbers developed for mid-low altitude zone and three semi-

climbers SER16 and SER 30 are red-seeded, highly efficient early season lines with 

high levels of drought tolerance; the determinate types have excellent seed 

characteristics. The new varieties represent a diversity of seed color and with 

exception of SER lines are mainly from the Andean gene pool.  

¶ In April 2010, the National Program in Ecuador initiated the release of two new bean 

varieties: red mottled INIAP 481 Rojo del Valle and black seeded variety INIAP 482 

Afroandino in the Chota Valley. The varieties were released through the process of 

evaluation and participatory selection with members of the CIALs in Tumbatú 

(Carchi) and Juncal (Imbabura).  The actual event coincided with the visit to Ecuador 

of PULSE CRSP scientists from the US, Africa and other LAC countries. A climbing 

bean type with a cargamento seed type for green shell was also released for the region 

of Pallatanga. 

¶ The newest red mottled bush bean variety with type II growth habit originates as the 

breeding line TP6 with the pedigree (SEL1308/*Red Hawk//JeMa/3/*Paragachi). 

Crossing was initiated at MSU to introduce anthracnose resistance (Co-4
2
 gene) into 

red kidney seed types. In Ecuador the resistant line was further crossed to local 

varieties JeMa and backcrossed to Paragachi and the TP6 line was identified in 2004. 

From 2005-07 the line was evaluated at the Tumbaco research farm and was selected 

for resistance to rust, root rots, yield and seed quality; from 2007-08 the line was 

evaluated using participatory research in CIALs in the valleys of Chota y Mira 

(Imbabura y Carchi) where growers recognized its favorable plant vigor, yield and 

seed quality traits; seed multiplication was initiated in 2008 and in 2010 it was 

released as the improved variety INIAP-481 known as Rojo del Valle for production 

as a green shell or dry bean variety. The seed is red mottled with a longer kidney 

shaped seed. It carries intermediate resistance to rust (3.5 vs. 6.0=S) and high levels 

of resistance to root rot caused by (F. oxysporum; 1.8 vs 7.0=S) which is threatening 

the expansion of the new stress tolerant Portillo variety into specific production 

regions.  The average yield of Rojo del Valle is 1.8 t/ha over 13 locations compared 

to 1.2 t/ha for the widely grown parental variety Paragachi. 

¶ The variety INIAP 482 ï Afroandino is a small seeded black bean that originates as 

the CIAT line A55.  The line was introduced to Ecuador in 1998 and from 2005-08 

was evaluated in Tumbaco for resistance to different root rot diseases (F. solani and 

F. oxysporum). In 2008 the line was evaluated by growers in CIALs and chosen for 

its adaptation, yield and seed quality. In 2010 it was released to growers as the first 

black bean variety released by INIAP for direct consumption or for use in the local 

canning industry.  The variety is resistant to anthracnose, root rots (2.1 vs 6.1=S), and 

yield averaged 1.6 t/ha over seven locations compared to 1.3 t/ha for the local check.  

¶ In Ecuador crosses were made using parents principally for rust, anthracnose, angular 

leaf spot-ALS, and Fusarium wilt caused by Fusarium oxysporum. Sources of 

resistance came from both gene pools that have been previously evaluated to confirm 

resistance. These include most of the anthracnose resistance genes from the 
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differential series, rust genes including Ur-11 and Ur-13 and sources for resistance to 

wilt in which the genes have not been characterized. In the second cycle these F1 

were used to make 3-way crosses with commercial varieties like INIAP Concepción, 

INIAP Portilla, TRM1 y RMC 59. In the same cycle F1 from crosses for resistance to 

Fusarium wilt were selfed and single plant selections were made in the F2. Resistance 

sources included RMC 27, RMC 20 y TP6, and were combined with susceptible 

commercial varieties, Portilla, Concepción and INIAP Paragachi Andino. In addition 

19 new single crosses were made with resistance sources for rust, ALS and 

anthracnose to genotypes with commercial seed types, red mottled solid reds, whites 

and pink mottles known as Uribe types. Crosses were also made to study the 

inheritance of rust and anthracnose in local varieties Je.Ma, Portillo and Yunguilla. 

The first materials with resistance to all three major diseases (rust, anthracnose and 

angular leaf spot) have been identified. 

¶ Seed increases were initiated on the research farm at Tumbaco of promising lines 

RMA 26, RMC 59, (Yunguilla x POA 10)-3, ARME2 and Concepción x (G916 x 

Concepción)-1. Further increases were made in the Intag Valley of two lines 

Concepción*/G916-1 and ARME2 selected through participatory research program. 

Future increases of these lines are planned in the Intag Valley with the intention that 

they be released as new varieties in this production region. In June 2010 100 kg of 

seed of Portilla, 45 kg of INIAP Rocha and 20 kg of Paragachi Andino were planted 

with CIAL in Pallatanga (Chimborazo) to increase seed of these new varieties in this 

important production region. 

¶ In the first cycle of 2009-2010, field studies were planted in six new CIALs to test 

new materials in different seed types, red mottled, White, yellow, red kidney and 

blacks. Selected of the best adapted materials was made with members of the CIALs.  

Selection parameters included plant vigor, yield and seed quality. Selection was 

continued for the same traits in the next growing cycle.  
 

Objective 2: Develop inbred backcross lines in a range of commercial seed types for 

testing under drought and root rot pressure in Ecuador, Rwanda and the U.S. 
 

Approaches and Methods: 
1. Four inbred backcross line (IBL) populations will be evaluated in growers field under 

conditions of drought in Ecuador  

2. Evaluate specific populations at two sites for reaction to drought  and non-stress in 

Rwanda  

3. Advance other IBL populations with specific drought and root rot resistance traits that 

are under development.  

4. Evaluate sub-set of best drought tolerant lines from thesis study of Louis Butare at 

two locations in Rwanda. 

5. Complete characterization of 141 new local traditional lines (bush, climbers) 

collected from growers in Ecuador to determine level of drought tolerance under 

rainfed conditions in highlands. 

6. Preliminary characterization and seed multiplication of 90 accessions (bush, climbers) 

collected in province of Bolivar, Ecuador. 

7. Trials will be conducted for root rot resistance sources in Ecuador each season and  
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8. Validation studies will be conducted of markers linked to sources of root rot 

resistance and drought tolerance.  

9. Identify field site for root rot evaluation (Pythium, Fusarium wilt and 

Macrophomina), and initiate screening of promising germplasm in Rwanda. Field 

identification will be accomplished by surveys or bioassay of soil samples with beans 

(known to be susceptible to target pathogens) in greenhouse/screenhouse tests. 

10. Characterize germplasm for reaction to individual root pathogens at Cornell using 

selected promising germplasm for Rwanda and Ecuador. 

 

Results, Achievements and Outputs of Research: 

¶ During this year, 137 inter gene pool Recombinant Inbred Lines (RILs) from a cross 

between SEA 5 (Middle American gene pool) and CAL 96 (Andean gene pool) were 

sent to Rwanda for future field studies. The population was obtained from CIAT for 

QTL study of drought resistance in Rwanda and will be part of the doctoral studies of 

Gerardine Mukeshimana.  This population will be evaluated under both irrigated and 

no irrigated conditions in Rwanda starting in early 2011. Currently, genotyping of the 

parental lines with SSR markers has been initiated. To date, 268 SSR primers were 

run on the parents SEA5 and CAL 96 of which 103 (39%) showed polymorphisms 

between the two parents.  

¶ Preliminary and on-farm participatory trials evaluation and selection identified small 

red seeded SER 12, SER 13, SER 14, SER 16, and SER 30 lines were among the new 

bush types well adapated to the semi-arid conditions of Umutara and Bugesera zones 

of eastern Rwanda. Their potential yields range from 2.0 to 2.5 ton per ha. The small 

red seed types are associated with good taste and red broth color, important in mixed 

diets with tubers and cereals. The variety SER 16 was the most appreciated by both 

the male and female participating farmers, traders and consumers. It was released as 

ISAR-SCB-101, while SER 30 was released as ISAR-SCB-102 (Table 1). 

¶ Greenhouse experiments at MSU were conducted by Gerardine Mukeshimana to 

identify bean lines with higher levels of drought tolerance. Eight cultivars will 

varying levels of drought tolerance were tested in the study. These included 

Blackhawk, Jaguar, Phantom, Zorro, TARS-SR05, L88-63, and B98311, and 

RAB651. Three experiments were conducted in 9-cm square plastic pots in the 

greenhouse where moisture is withheld. Since the root is constrained in this system, 

we were able to investigate shoot mechanisms underlying drought resistance in bean 

seedlings. Various variables including wilting, leaf abscission, maintenance of stem 

greenness, recovery after resuming irrigation, pod number yield, and biomass were 

recorded.  For wilting, leaf abscission, and stem greenness traits, the cultivar Jaguar 

showed less wilting as well as less leaf senescence and stem greenness followed by 

Phantom in all cases. Cultivar B98311 which has a deep tap root that sustains it 

through intermittent droughts was the more susceptible in this study based on the 

above variables.  The capacity of seedlings to set pods after the recovery from the 

drought was determined.  Cultivars Jaguar, Phantom, and Blackhawk did not show 

any difference in pod number under both stress and no stress while Jaguar and TARS-

SR05 did not show a significant loss of biomass under both treatments. It is hoped to 

better separate root and foliage responses to drought so that these can be combined 

into a single cultivar to further enhance tolerance to drought.  
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¶ An attempt to increase seed of the mapping population (CONCEPCIÓN * 

2/RAB651) in Michigan was moderately successful in 2010, due to problems with 

photoperiodism.   The population will be evaluated under moisture stress in Rwanda 

in 2011 to identify QTL for drought tolerance.  Meanwhile, genotyping of the 

parental lines with SSR markers continues. 

¶ Replicated field evaluation trials consisting of a total of 40 bean materials were 

established in the experimental bean root rot field at the Vegetable Research Farm of 

the NYSAES near Geneva, NY. Twenty six of the entries came from MSU, whereas 

the other 14 entries were selected from the 2009 bean evaluation trials conducted at 

the same location with bean germplasm provided by Drs. Porch, USDA/P.R. and 

Kelly, MSU; and the NY bean Breeding Program. Root rot development was only 

moderate due to the dry and warm weather conditions that prevailed during the early 

part of the 2010 season. However, the tested materials differed considerably in their 

reaction to root rot diseases that prevailed at this location, primarily those caused by 

Fusarium solani f. sp. phaseoli, Pythium ultimum and Rhizoctonia solani. Root rot 

severity rating ranged from 3.1 (Zorro) to 5.3 (Red Hawk) on a scale of 1 (no disease 

symptoms observed, healthy) to 9 (most severe symptoms with roots at a late stage of 

decay).  Among the other bean materials with root rot severity score <4.0 were MSU 

breeding lines #P07863, R08516, S08419, B09175, and B09135. In addition, a severe 

epidemic development of common bacterial blight occurred naturally at this location. 

MSU line #B09135 exhibited an immune reaction (a rating of 1 on a 1 to 9 scale), 

whereas B09197, P07863, R09508, K08222, and N09056 were among the most 

tolerant (a rating score <3.0). In contrast, great northern breeding lines #G08263, 

G08256, G09320 were among the most susceptible (a rating > 7.0). Among the 

materials selected from the 2009 trial, the bean line code 16 (P.R. #TARS09-PR016) 

had the lowest root rot rating (a score of 3.3) and exhibited an immune reaction to 

CBB.  Only a low incidence of Bean Yellow Mosaic Virus was observed in 2010, in 

contrast to the severe infection of several viruses that occurred in 2009 at the same 

location.   

¶ Other activities include greenhouse test to characterize selected bean lines/germplasm 

for reaction to Cucumber Mosaic Virus (CMV).  The work conducted collaboratively 

with Dr. Marc Fucks and a total of 15 lines were the most tolerant, as they exhibited 

mild mosaic symptoms and/or yellowing in comparison to the susceptible checks 

(CLRK and Hystyle).  In addition, three greenhouse tests were conducted to 

determine the most effective inoculum pressure for assessing the reaction of 

promising bean germplasm against infections by Rhizoctonia solani (Rs).   Pinto 

Zapata and Cornellôs 2114-12 have exhibited the highest tolerance to Rs in these 

tests. This work is on going with large number of promising lines of various seed 

types. Finally, we are currently testing a modification of a protocol for assessing the 

reaction of bean lines to infection by the Fusarium-wilt pathogen, Fusarium 

oxysporum f. sp. phaseoli. Two weeks after inoculation in an ongoing test, only 

Montcalm and BAT 477 showed a susceptible reaction, whereas all other materials 

included (Fanesquero Blanco, Paragachi, A 211, Black Turtle 03T-3092, Red Kanner, 

Pink Panther, Concepcion, Je.Ma. and Caprice) have exhibited no disease symptoms. 

This information will be provided to the program in Ecuador to assist them in their 

screening efforts of resistance to Fusarium wilt.   
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¶ Other research projects on beans being conducted by Dr. Abawi include the effect of 

reduced tillage (zone-till vs. plow-till) on dry bean yield and root rot severity; 

prioritizing cover crops for improving root health and yield of vegetables using beans 

as the bioassay crop. Average yield of beans was highest in the field with the highest 

soil health parameters and the lowest root rot severity ratings. The cover crop 

treatments also greatly affected root rot severity development and yield of beans, but 

varied among the four fields. However, yield of beans was lowest and root rot 

severity ratings were highest in plots with buckwheat as the cover crop. Root rot 

severity ratings were also high in plots planted to cover crops of red clover, forage 

radish and rapeseed in all fields. The cover crop treatments were re-established in the 

same plots in late August ï early September 2010 for another cycle of evaluation in 

2011. 

¶ In Ecuador drought tolerance from the best Middle American sources L88-63 black 

and RAB651 red lines, was introgressed into six inbred backcross IBL F8 lines from 

this program. White, yellow (canario) and red mottled seed types were selected under 

conditions of terminal drought at the research farm in Tumbaco. In the same cycle 44 

RILs with potential resistance to root rots were evaluated and 13 lines were selected 

for drought tolerance, yield and seed quality in red mottled types. In the second cycle 

(Jan-2010) the same lines were evaluated under terminal drought and seven high-

yielding lines were identified with resistance to rust superior to Portillo and 

Concepcion check varieties. 

¶ In the earlier cycle (Oct 2009-Jan 2010), a group of 123 F2 and F3 black-seeded types 

were planted as plant rows. At maturity 53 lines were selected for drought tolerance 

and yield. The lines were further evaluated with an addition 23 lines from Honduras 

for yield and drought tolerance and a total of 16 lines were selected. In the March-

June 2010 cycle, 20 lines were evaluated for resistance to F. oxysporum at the 

Tumbaco station.  Seven lines were resistance and 14 were susceptible in pathogen 

infested soil.  

¶ Eighteen cranberry lines developed at MSU were evaluated for resistance to F. solani 

in the greenhouse at the Santa Catalina station. The lines were developed from inbred 

backcross population where Negro San Luis black bean was the donor parent. Only 

one line C03108 was resistant along with NSL parent and Negro Bola Pallatanga.  

This represents a major advance as the resistance was effectively moved from small-

seeded black bean to larger seeded cranberry bean.  
 

Objective 3: Collect and characterize pathogenic and genetic variability of isolates of 

root and foliar pathogens in Ecuador and Rwanda. 

 

Approaches and Methods: 

1. In Rwanda conduct surveys to diagnose major root diseases and collect isolates of 

root pathogens for characterization. The survey will be expanded to western 

production region. These surveys will be continued throughout 2009 and completed 

in 2010.  

2. In Ecuador complete characterization of root rot isolates collected previously in both 

Northern and Southern production regions at Cornell and/or Ecuador, following 

discussion among collaborators during a visit in 2009. 
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3. Access potential for germplasm/root rot isolate interactions in greenhouse at Cornell. 

4. Phenotypic evaluation of Rwandan germplasm for resistance to root rot(s); and local 

isolates of anthracnose, ALS and BCMV. 

5. Continue the collection of isolates of anthracnose, and ALS in Rwanda and Ecuador 

from diverse agro-ecological zones for race typing  

6. Initiate genetic characterization/race typing of rust, ALS and anthracnose isolates and 

maintain and increase seed of the differentials for anthracnose, ALS and rust in 

Rwanda; and initiate characterization of ALS in Ecuador. In addition, race 

characterization of Fusarium wilt pathogen and the aggressiveness of isolates of 

Macrophomina, Rhizoctonia, and F. solani will be conducted on selected bean 

germplasm. 

7. In Rwanda, plan to document and summarize past studies on mapping and/or 

variability of Fusarium wilt, Pythium, ALS, anthracnose by CIAT/ISAR and MS 

theses since many of the studies are in French. 

8. Continue to document and publish results of recent and on-going breeding activities 

in Rwanda. 
 

Results, Achievements and Outputs of Research: 

¶ Anthracnose was a problem in Michigan in 2010. Isolates were collected from 

growersô fields and all typed out as race 73. Adequate levels of resistance to this MA 

race are present in current cultivars, but farmer continue to plant óbin-runô seed of 

susceptible varieties with having it verified to be disease free. The problem is most 

obvious on white beans as the anthracnose lesions are quite noticeable but is less 

obvious on black beans where the problem continues to persist.  

¶ Rust was collected again from bean fields in Michigan, but it was more widespread 

and severe in 2010. The strain is similar to that collected over the last three seasons. 

The new strain characterized as race 22-2 defeats many of the current resistance 

genes deployed in MI. A similar race 20-3 was recently detected in North Dakota. 

Resistance has been identified in elite MSU black and navy bean germplasm and 

crossing has been initiated to transfer resistance. Given the persistence of this race an 

extensive screening of all MSU germplasm is being conducted in the greenhouse this 

winter. 

¶ The collection of new samples of leaves, roots infected with major pathogens 

(angular leaf spot, bean rust and anthracnose) has been a continuous activity in 

Rwanda since 2009. This activity has been ongoing mainly in the east and southern 

Rwanda. Fresh and more extensive sample collection is expected in the current 

season and their characterization by conventional and molecular means is planned in 

collaboration with MSU and Cornell.   

¶ Fusarium wilt is becoming increasingly serious disease in many bean production 

areas of Ecuador. In addition some of the most recently released varieties have proven 

to be susceptible to the disease in certain localities. The program initiated the 

collection of isolates of Fusarium oxysporum in the localities de Urcuquí, Pablo 

Arenas and Intag.  Some of these isolates did not prove to be pathogenic so additional 

collections will be made in order to have a virulent isolate for greenhouse screening. 

Dr. Abawi is assisting the local pathologist with the process of isolate identification 

and screening methodologies, as field screening at Tumbaco is limited to specific 

region of the farm where the pathogen currently is localized.   
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¶ Four new races of anthracnose (293, 261, 391 and 389) from five samples collected in 

the localities of Caldera, Pallatanga, Urcuquí and the research farm in Tumbaco. 

Eleven monosporic isolates of ALS previously collected and stored back in 2004 

were revived and lyophilized again for long term storage.  

¶ Efforts were made to develop and standardize inoculation methods for screening for 

ALS using detached trifoliate leaves in Petri dish. Symptoms develop in 15 days after 

inoculation compared to delayed symptoms of 30 days on the intact plant. In order to 

standardize the protocol advanced lines with known resistance were inoculated to test 

the protocol. Additional work is needed to satisfactorily standardize the method 

which shows considerable promise for saving both time and resources.   
 

Objective 4: Employ participatory plant breeding and agroecological methods to assist 

the breeding process in Ecuador and Rwanda to enhance productivity and market quality 

of beans under development. 

 

Approaches and Methods: 
1. Design and validate sustainable farming practices including integrated crop 

management systems for smallholder farmers in Rwanda. Prepare and distribute a 

report by the end of 2009 on the cropping system survey and literature review outputs 

from prior workplan, as a foundation for participatory on-farm bean cropping system 

assessment. 

2. Compare and contrast advanced line selection practiced by breeders and farmers in 

mid-altitude and high agroecological regions in Rwanda 

ü Plan genotype by environment farmer participatory assessment of advanced 

lines within intercrops and sole crops, start planning in October, 2009. 

ü On-farm assessment at pilot basis start during main growing season of 2009 

with baseline and set up of one set of station and on-farm trials for first  

season in 2010, expanded on-farm trials in September 2010 

3. Evaluation of 12 tests with 10 CIALs each growing cycle in Ecuador.  

4. Strengthen non-conventional seed production in Ecuador and both conventional and 

non-conventional seed production in Rwanda.  

5. Release one bush bean and one climbing bean in Ecuador using farmer participatory 

approach.  

6. Evaluate both in field and lab promising lines suited for canning (processing) in 

Ecuador.  

7. Organize a visit of scientists from Rwanda to Ecuador to interchange experiences on 

population management, germplasm bank, evaluation of early generation materials at 

different stations; interchange of experience on farmer participatory and seed 

production for local use by small farmers and members of CIALs in Choto and Mira 

valleys.  

8. Initiate interchange of experience in Rwanda on participatory methods and seed 

production for local community use with smallholder farmer members anticipated 

date August 2010. Training of trainers (extension, research technicians, NGO staff, 

expert farmers, seed company technicians) on seed and farming system production, 

and work with progressive farmers. This activity will be coordinated with root health 

workshop planned for late 2010.  
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Results, Achievements and Outputs of Research 

¶ Several on-farm sites were planted to demonstrate the performance of improved 

varieties versus the local ones in Rwanda. In particular, trials were conducted on the 

effect of different combinations of fertilizers on yield of an improved variety, RWR 

1668 and a local mixed variety (LM ï Local Mixture) at nine locations Cyabayaga; 

Gakirage and Rukomo in the Nyagatare district where livestock farming is common. 

Farmers toured the sites and rated the performance of the varieties under the different 

treatments. Overall, combinations of organic (farm yard manure-FYM) and inorganic 

(NPK) amendments produced the best effects. Improved variety RWR 1668 had 

better yield than the check local variety across sites and fertilizer treatments. 

¶ In each of the last two growing seasons at least 10 tons of breeder and pre-basic seed 

of old, pre-released and released bush or climbing bean varieties were produced on 

different research stations. In 2010B alone, 13.9 tons of seed was produced in seven 

stations. Climbing beans were mainly multiplied in the north and south of the 

country. While the bush beans dominated in numbers, there was deliberate effort to 

promote the new heat tolerant climbing bean varieties in the East. Seed was sold and 

distributed to farmers and farmerôs cooperatives; NGOs such as ADRA and to 

RWASECO, IMBARAGA, DERN, COAMV, RADA partners for secondary seed 

multiplication and distribution to more farmers. Under this arrangement, more than 

100 tons of basic and certified seed was produced by these partners and thousands of 

households were expected to be reached under the strategy of small seed packages 

(0.5 kg, 1.0 kg, 2kg, 5, 10, 50 kg) for distribution. 

¶ Evaluation and participatory selection of bush bean germplasm with local CIALs 

continued in Ecuador. In the two growing cycles different colored breeding lines were 

evaluated in six new CIALs in the Salinas and Choto valleys. During the same two 

growing cycles at the end of 2009 and beginning of 2010, over 17 ton of seed of the 

following bush bean varieties, Portilla, Rojo del Valle, Rocha, Canario de Choto, 

Afroandino, Concepción, and Paragachi Andino was multiplied by eight specialized 

seed growers in CIALs in the Choto and Mira Valleys.  

¶ In a new CIAL in the Mira Valley, four red kidney beans and six black bean varieties 

were planted with the intention of providing beans for industrial canning market. The 

farmers selected BRB 195 and DRK 105 red kidney types and three black bean lines 

G21212, L88-63 and Negro San Luis. These lines will continue to be tested to 

confirm their suitability to this region and their potential for the canning industry. 

This work is being conducted in the nutrition lab at Santa Catalina where preliminary 

canning tests are being conducted on the suitability of five red kidney, five black and 

two canario (yellow) lines for canning.  

¶ In June 2010, 14 bean producers and members of the CIALôs of Urcuqu² and Pablo 
arenas del Valle de Salinas visited the research farm at Tumbaco to see the research 

plots, and seed production lots of basic seed of new varieties.  
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Objective 4: Degree Training. 

¶ Gerardine Mukeshimana, Citizenship: Rwandan ï Major Professor ï Kelly; Program 

started August 2008; Research focus will be on the development and study of drought 

tolerance in beans and part of the work will be conducted in Rwanda.(Research 

progress reported herein) During May 2010, Gerardine was invited to attend a 

workshop at CIAT and she spent additional time at CIAT visiting scientists and 

becoming familiar with research programs. In July she attended a workshop on 

breeding for drought tolerance at Colorado State University. She is currently 

preparing for her comprehensive examination in December 2010. Upon the successful 

completion of that examination she will go to Rwanda in January 2011 to initiate field 

studies.  

¶ Krista Isaacs, U.S. - Major Professor ï Snapp; Program started August 2008; 

Research focus is on agrodiversification of bean-based cropping systems and 

nutrition, and part of the research work will be conducted in Rwanda. Krista Isaacs is 

in similar stage in her studies as Gerardine- preparing for her comprehensive 

examination. Since she secured a Fulbright Fellowship to work in Rwanda so she has 

been required to take a course and tutoring in Kinyarwanda language, which has been 

time consuming. Upon the successful completion of that examination she will go to 

Rwanda in January to initiate field studies based on findings from a prior visit to 

Rwanda in 2009 as part of pre-dissertation grant. 

¶ Louis Butare returned from PhD training and assumed new leadership of the project 

in Rwanda. Augustine Musoni, the co-investigator in Rwanda attended two short 

course training workshops on Scientific Writing and Publications (July, 2010) and 

Statistical Analysis using R software package (October, 2010) under ASARECA 

support. 

 

Engagement of USAID Field Missions  

Kelly has visited the Agricultural Officer, Ryan Washburn in the USAID Mission in 

Kigali on two occasions to discuss the role and work of the PULSE CRSP in Rwanda and 

introduce HC partners Mr. Musoni and Ms. Mukeshimana. The Mission in Quito is aware 

of CRSP activities in Ecuador and publications of project on variety releases and bean 

production practices prepared by INIAP were provided to the Mission Director during 

visit made by PI in 2006 and again in 2010. 

 

Networking and Linkages with Stakeholders 

¶ Networking was seen as critical in technology development and reaching out to the 

intended target of beneficiaries of the project. ISAR and the bean program 

strengthened its collaboration with internal, regional and international partners in 

order to carry out participatory research, demonstration and in the dissemination of 

new innovations to farmers and other end users.  In the country, there was increased 

support from government funding. Stronger linkages and collaboration were built 

with more than thirty partners under the government extension services (Rwanda 

Agriculture Development Authority, RADA), local and international NGOs such as 

Rwanda Development Organization- RDO, DERN, CRS, AFRICARE, ADRA; seed 

companies such Rwanda Seed Company- RWASECO, farmers cooperatives such as 

One Acre Farm (TUBURA), COAMV, GFRWACO and many other cooperatives 
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under umbrella federation URUGAGA IMBARAGA, spread across the country.  

¶ The project also forged closer collaboration with Kigali Institute of Science and 

Technology (KIST). ISAR provided KIST with four additional newly released 

varieties for post harvest and processing studies under CRSP MSU/ISU collaboration. 

In the current October - December quarter, ISAR is providing additional 10 new 

varieties to assess the nutritional and culinary traits. This is intended to build synergy 

between the KIST lead PULSES CRSP ISU and the current project in integrating 

agronomic and market traits with the nutritional and quality attributes of new bean 

varieties released and being developed by ISAR.  

¶ The program shared sets of elite bush and climbing bean lines including RWR 2244, 

BOA 5-7, RWK10, RWR 2340, RWR 2372, RWR 2091 and RWR3042 with the 

national bean research program in Burundi (ISABU). Two of these varieties: 

RWR2091 and RWR2244 were selected by local farmers.  

¶ The project leaders in Rwanda (Louis Butare and Augustine Musoni) attended and 

gained valuable contacts at the Pulses CRSP Global Meeting that was held in Quito, 

Ecuador in April, 2010. In addition, Augustine Musoni attended the first AGRA 

General Meeting that was held in Bamako, Mali in October, 2009. 

¶ Two seminars were organized in Bujumbura (April) and in Serena Hotel in Rwanda 

(June) bringing together all actors in the research, training (University of Rwanda) 

and seed chain (NGOs, seed companies, private) in Burundi and Rwanda, and in 

Rwanda respectively. Mutual action plan for seed production and dissemination were 

made and is currently being implemented by all the partners. 

¶ Five posters and more than 500 brochures, technical notes were made and were used 

to disseminate information about varieties and integrated agronomic management 

practices. A technical booklet was written in English and translated into the local 

Kinyarwanda language for mass production and distribution to farmers. National, 

regional and international press was used to disseminate information about new 

varieties that were released in January, 2010. Radio, television broadcasts were also 

used.  

¶ The program interacts with the following NGOs in Ecuador; PRODECI, PRODER, 

CRUZ ROJA, Agricultural Organizations; COPCAVIC, 10 CIALs, Grupo de 

Evaluadores de Frijol de Bolivar, Assoc. de Productores de Frejol de INTAG. 

Government Organizations; MAGAP, INIAP, Univ. Tecnia del Norte, and Univ. 

Catolica de Ibarra.  

¶ The INIAP bean program hosted international PULSE CRSP meeting in Quito in 

April 2010 where scientists from the US, LAC and Africa participated. The group 

attended field day at El Bermejal in the Chota Valley and participated in the release 

of two new bean varieties, red mottled and black seeded types developed through the 

CRSP project.   

¶ J. Kelly and G. Abawi participated in the PULSE CRSP meeting in Ecuador.  Both 

Kelly and Abawi returned to Ecuador in June 2010 to visit new CIALs and trials in 

two new regions in the Salinas and Intag Valleys.   

 

Leveraged Funds 

¶ In addition to the government, bean breeding research funds are principally leveraged 

from AGRA, The Alliance for a Green Revolution in Africa. The Bill and Melinda 
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Gates Foundation (B&MGF) through CIAT funds the Bean Biofortification Project. 

Others are The Association for Strengthening Agriculture Research in East and 

Central Africa (ASARECA) and The Pan African Bean Research Alliance (PABRA).  

More prospects of funding research and dissemination are underway under AGRA, 

ASARECA, B&MGF and COMESA under institutional and regional projects 

arrangements. 

¶  In Ecuador, the national government approved the project entitled: ñInvestigation and 

development of edible grain legumes (bush and climbing bean, peas, broad beans and 

lentils) to aid in the food security and safety in Ecuadorò. The project will strengthen 

research being conducted by INIAP for a four year period to increase and improve the 

activities in edible grain legumes as part of the strategy of food security and safety. 

The project started in 2008 but due to the global recession, funding has been 

rescinded.  
 

List of Publications  
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Heilig, J.A. 2010. Evaluation of dry bean genotypes for performance under organic 

production systems; Evaluation of early nitrogen fixation in dry bean.  M.S. thesis, 

Michigan State University, East Lansing MI. 139pp. 
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Extension publications were published on new varieties in the US; in Spanish in Ecuador 

and in Kinyarwanda in Rwanda.  
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Professional Recognition, Awards and Accomplishments  
Dr. Sieglinde Snapp was recognized as Fellow of the American Society of Agronomy ï 

2010. 

 

Target Outputs 

1. The development and release of locally adapted, acceptable and disease resistant bean 

cultivars for the major production regions in Rwanda, Ecuador and Michigan. 

2. Increased sustainable productivity and profitability of bean production due to 

increased yield and reduced inputs. 

3. Improved grower income and stability of bean production will contribute to better 

nutrition and health of farm families. 

4. Increased awareness and knowledge of participatory breeding methods, root health 

and soil health issues will further improve bean productivity, long-term land 

management, environmental risk, thus contributing to sustainability of bean 

production and agricultural communities. 

5. Identification of germplasm sources that are of benefit in the improvement of selected 

bean traits for the U.S. market. 

6. Enhanced human resource development, gender equity and improved infrastructure 

capacity of participating institutions in Rwanda and Ecuador.  
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Tables Cited 

 

Table 1. High yielding climbing and bush beans varieties released by ISAR bean program in January 2010. 

Variety release 

name 

Research 

code Zone (masl) 

Maturity 

(months) 

Yield 

(t/ha) Special characteristics 

ISAR-CB-101 RWV 2070 1600 -2010 3.0 - 4.0 4.5 - 5.0  Resistant to Anthracnose and BCMV 

ISAR-CB-102 RWV 1129 1600 - 1800 3.0 - 3.5 3.5- 4.0 Early, marketable seed type; BCMV & Root Rot resistant 

ISAR-CB-103 Gasirida 1600 -2200 3.0 - 3.2 4.5 - 5.0 

Marketable large purple; early maturing climber with high 

yield and wide adaptation 

ISAR-CB-104 CAB 2 1800 - 2200 3.5 ï 4.0 4.5 - 5.0 

Navy with canning quality and high urban market; Root 

Rot, Ascochyta & Anthracnose resistant 

ISAR-CB-105 MAC 49 1400 - 1600 2.7 ï 3.0 2.5 ï 3.0 Heat & drought tolerant; extra early; Rust & CBB resistant  

ISAR-CB-106 MAC 9 1400 - 1600 2.7 - 3.0 3.0 - 3.3 Heat & drought  tolerant; extra early; ALS, RR resistant 

ISAR-CB-107 MAC 44 1400 - 1600 2.8 - 3.0 3.0 - 3.5 Heat & drought tolerant; extra early; BCMV, Rust resistant 

ISAR-SCB-101 SER 30 1000 - 1400 2.0 - 2.5 2.0 - 2.2 Drought tolerant 

ISAR-SCB-102 SER 16  800 -  1400 2.0 - 2.5 2.0 - 2.5 Drought resistant 

ISAR-SCB-103 RWR  2245 1000 - 1600 2.0 - 2.5 1.5 - 2.0 Highly marketable red-mottled grain type 

ISAR-BB-101 RWR 1180 1000 ï 1400 2.0 - 2.3 1.2 - 1.5 Highly marketable red-mottled grain type 

ISAR-BB-102 RWR 2154 1400 - 1700 2.5 - 2.6 1.5 - 2.0 ALS tolerant; sugar grain type with export potential 

ISAR-BB-103 RWR  3042 1500 - 1800 2.5 - 3.0 2.0 - 2.5 Multiple tolerance to diseases; red-kidney for high market 

ISAR-BB-104 RWR 2076 1200 - 2000 2.5 - 2.7 1.5 - 2.0 Plastic adaptability marketable red-kidney 

ISAR-SB-101 Pyramide 1500 - 1700 1.5 - 1.6 5.0 - 7.0 Snap bean variety for export 

CB = Climbing; SCB = Semiclimbing; BB = Bush; SB = Snap bean varieties 
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Expanding Pulse Supply and Demand in Africa and Latin America: 

Identifying Constraints and New Strategies 
 

Principle Investigator 
 

Richard H. Bernsten, Michigan State University, USA 

 

Collaboratoring Scientist 
 

Duncan Boughton, Michigan State University, USA 

Cynthia Donovan, Michigan State University, USA  

David Kiala, Universidade Agostinho Neto, Angola 

Feliciano Mazuze, Instituto de Investigação Agrária Moçambique, Mozambique 

Juan Carlos Rosas, Escuela Agricola Panamericana-Zamorano, Honduras 

 
 

Abstract of Research Achievements and Impacts 

Angola. MS student Chavesô visits to Luandaôs market are pending his field research in 

2011. Chavesô U. Vicosa advisor recommended more time for studies before he develops 

a thesis proposal. World Vision will provide price data for beans in the Planalto. A 

national parastatal marketing chain has been identified as a buyer of local beans with 

expansion potential. Two UAN students, who conducted surveys in 2 zones of Huambo 

Province to better understand smallholder production/marketing systems, completed their 

thesis--based on interviews with traders/farmers. The baseline document from the small 

holder survey with World Vision ProRenda project was finalized and results were 

presented to stakeholders & USAID. About 60% of households produce beans--almost 

none cultivate cowpeas. Beans are a major income source for farmers in the ProRenda 

target zones. Donovan conducted a class on agricultural policies, focusing on price policy 

for 35 UAN undergraduates/faculty. 

 

Mozambique. Traders visited during the Windshield market information survey indicated 

higher use of cell phones, less waiting time for transit & demand for 24-hour bank 

machines. A preliminary bean/cowpea report was drafted, but will be revised to 

incorporate maps based on recent GIS training/price analysis. CRSP researchers were 

unable to bring together the stakeholders Task Force, but this is a key objective for 2011. 

The SABREN & PSU projects have been contacted about collaborating with MSU. The 

MS studentôs U Pretoria advisors requested delaying developing her research proposal 

until she completes research methods/econometrics courses.  The 2002-2008 TIA 

(household) data are available. Combined with information from rapid appraisals & price 

data collected through the market information system (SIMA), the student will have 

access to an excellent data set. SIMA data continue to be collected weekly for  beans & 

cowpeas. 

 

Honduras. The project was refocused to produce third party certified fairtrade (FT) beans. 

Whole Foods Market prefers FT certification via IMO and agreed to buy 20 mt of beans 

for delivery in late 2011. Based on the results of ECOFRIJO trials (organic vs. 

conventional beans), CIALs from Yojoa Lake implemented organic fertilizer production. 

While the trial results varied, organic practices are a good optionðgiven increasing input 
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costs & similar yields. Organic fertilizer was produced using compost and/or bokashi 

techniques. Practices to control diseases/insects are being used by these farmers. 

Previously, 2 farmer groups expressed interest in organic bean production. Both groups 

participated in training activities & the ECOFRIJOL trial, but during the current year we 

continued to interact only with the Yojoa Lake CIALs. Data were collected to estimate 

the supply-chain related costs for marketing beans. We determined that the farmer 

association is able to process the beans and a broker has agreed to provide export-related 

services.  

 

Capacity Building included MS training in South Africa and MS training in Brazil.  Short 

term training was conducted in and in Mozambique. 

 

Project Problem Statement and Justification 

Markets are critical to farmer adoption of new technologies and management practices, as 

they offer farmers an opportunity to specialize and take advantage of comparative 

advantage opportunities to capture gains from trade. Market-oriented pulse production 

depends on many factors in addition to technology, including the level of pulse prices and 

price risk, quantity premia/discounts, and the cost of bringing products to market. These 

factors are influenced by the level of market infrastructure and public and private 

institutions, including enforceable contracts (to reduce risk), formal grading systems, the 

availability of price information, the ability of farmers to reduce transaction costs via 

membership in an association, and the physical proximity of markets. Pulse markets in 

Angola, Mozambique, and Honduras present a continuum in terms of the level of market 

infrastructure. Angola is characterized as having minimal price information, low 

yields/production, unpredictable market channels, and poor quality although improving 

infrastructure. Mozambique is characterized by a relatively effective market information 

system, low yields/production, and some farmer organizations, but minimal production 

for markets (market participation) due to a lack of information on quantity/demand. In 

contrast, Honduras is characterized by an effective market information system, strong 

farmer organizations, widespread adoption of improved bean varieties, market-oriented 

production, and a potential to produce for specialty/niche markets. The proposed action 

research will help to better understand how different levels of market development affect 

incentives for technology adoption--a ladder of learning. A key priority of the research is 

to expand market opportunities and accelerate the transformation from semi-subsistence 

to commercial farming.  

 

Minimal research has been conducted to identify constraints and opportunities to 

expanding market participation in the three countries, which is the focus of this project.  

 

Angola. Improving smallholder productivity and marketed surplus is a key element of the 

Government of Angolaôs (GOA) poverty reduction strategy. Expanding bean/cowpea 

production is key to the strategyôs success, since they are the countryôs most important 

legume crops (370,000 ha), are grown throughout the country, and have been identified 

by the government as high potential crops. Currently, imports are required to meet 

demand, as demand exceeds domestic production. Smallholders are in the process of 
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shifting from subsistence to more market-oriented production and the GOA is making 

investments in developing markets. This project contributes to these efforts.  

 

Mozambique. Beans/cowpeas, the most important legume crops after peanuts, have 

considerable production potential. The Ministry of Agricultureôs (MINAG) development 

strategy recognizes the importance of strengthening value chains for market-led 

development. Bean/cowpea production flow into different marketsheds, each with 

different consumer preferences, although consumer preferences of the different markets 

are not well documented. To date, little work had been done to improve the market 

performance and the sustainability of dry pulse value chains, which are the foci of this 

proposal. 

  

Honduras. Common beans, the second most important food crop (95,000 ha) after maize, 

are an important source of cash income for smallholders. However, typically most 

smallholders sell their surpluses to traders at the farmgate and receive low prices. With 

the recent ratification of CAFTA, bean imports are expected to increase, thereby reducing 

bean prices and farmersô incomes. Smallholders need new markets that will add value to 

their crop. This project focuses on developing a new market opportunity for 

smallholders--producing and exporting organic fair trade beans (small reds) to the US 

market.                                                      

Planned Project Activities for April 1, 2009 - September 30, 2010 

Objective 1: Angola - This project component has 3sub-objectives: sub-objective 1.1: 

summarize secondary data on bean/cowpea production and marketing, including the 

identification of gaps to guide future research; sub-objective 1.2: identify production 

areas, marketing channels, and marketing margins; and sub-objective 1.3: Identify 

constraints, opportunities, and potential pilot interventions to improve competitiveness  
 

Approaches and Methods:  

Objective 1.1: Summarize secondary data on bean/cowpea production and marketing, 

including the identification of gaps to guide future research. Visit key informants to 

identify information and data sources. 

 

Objective 1.2: Identify production areas, marketing channels, and marketing 

margins/value chain diagnosis and capacity building. Interview key subsector participants 

(e.g., agricultural scientists, traders, processors, importers/exporters, NGOs) to develop a 

value chain diagnosis, plus information needed to improve performance and identify 

constraints to subsector growth.  

 

Objective 1.3: Identify constraints, opportunities, and potential pilot interventions to 

improve competitiveness/Conduct smallholder survey.  

 

Undertake a smallholder survey under the World Vision Smallholder Horticultural Value 

Chain Development project. The survey included information on farmer characteristics 

and practices, including marketing strategies, trade, and transportðthereby documenting 

linkages between farmers and markets.  
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Results, Achievements and Outputs of Research:  

Objective 1.1: Summarize secondary data on bean/cowpea production and marketing, 

including the identification of gaps to guide future research. Market visits in Luanda for 

the major consumption market are pending Chavezôs field research in 2011. World 

Vision will provide price data for common beans in the Planalto, but there is no price 

dataset for cowpeas in the country.  The national parastatal marketing chain Nosso 

Supermercado has been identified as a buyer of local beans with expansion potential. 

 

Objective 1.2: Identify production areas, marketing channels, and marketing 

margins/value chain diagnosis and capacity building. Based on interviews with farmers 

and traders in two key markets areas of the Planalto, the two undergraduate students from 

UAN have successfully completed their theses.  Robertinho Txocaineôs thesis was titled 

ñIdentifica­«o de circuito de comercializa­«o a Londuimbaleò  (Identification of 

marketing channels for Londuimbale) and Adolfo Catutiôs was ñIdentifica­«o de circuito 

de comercializa­«o a Bailunduò (Identification of marketing channels for Bailundo).  

Txocaineôs research identified constraints in both input provision and output marketing in 

Londuimbale, resulting in low profitability of beans for farmers.  Catuti found that 

farmers could profit by transporting and selling their beans directly in the Huambo 

market, but market uncertainty and transport scarcity constrains farmer access to the 

Huambo market.  Instead, the majority sell to traveling traders in the closest market.  The 

students are currently working on draft articles from their thesis work.   

 

The MS thesis proposal of Chaves has yet to be developed for his program at the 

University of Vicosa. His advisors recommended greater time be allowed for studies 

before developing the thesis.  While not ideal, we respect his professorsô assessment in 

Brazil.  

 

Objective 1.3: Identify constraints, opportunities, and potential pilot interventions to 

improve competitiveness/Conduct smallholder survey. The baseline document from the 

small holder survey with World Vision ProRenda project was finalized in early 2010 and 

the data are available for student research.  The results were presented to various 

stakeholders, primarily World Vision staff members and UAN faculty member Kiala.  

Donovan talked about the diagnostics on farmer marketing, identifying potential 

problems, which were then discussed by participants, related to World Vision extension 

activities with farmers. The sales strategies used suggest dependence on itinerant farmers 

in the region as well as on local markets, with basically no information systems in place, 

a gap that World Vision is seeking to fill through extension agents.  

 

About 60 percent of the households in the zones under study produce common beans, but 

almost no households cultivate cowpeas, according to the survey.  Common beans are a 

major income source for farmers in the ProRenda target zones. Women farmers tend to 

get higher prices for the beans that they sell, resulting in higher total revenues, even 

though they produced an average of only 112 kilograms, selling 75% of production 

compared to 314 kilograms produced among males, and 86% is sold. The basic results of 

the survey were also discussed with USAID colleagues when Donovan was in Luanda 

with Kiala.  
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Two students at UAN conducted limited household surveys in two zones of Huambo 

Province, to understand smallholder production and marketing systems in depth, while 

gaining greater experience in field survey data collection. Their research results are 

briefly discussed above.  The CRSP funded their field research through funds to UAN. 

As an additional training activity during July 2010 travel to Angola, Donovan conducted 

a class on agricultural policies, focusing on price policy for 35 undergraduates and 

faculty at UAN in Chianga. 

 

Objective 2: Mozambique - This project component has 3 sub-objectives: Sub-objective 

2.1: Analyze spatial and temporal patterns of bean/cowpea production and marketing,  

using national survey data (TIA), disaggregated by gender; Sub-objective 2.2: Map 

marketsheds for bean/cowpea production areas, document market preferences and work 

with breeders to test varieties with desirable market characteristics to improve 

competitiveness and spur adoption of improved bean/cowpea varieties; and Sub-objective 

2.3: Capacity building with MS student undertaking econometric analysis of the 

determinants of market participation by producing households, including sex of 

household head as an explanatory variable.  

 

Approaches and Methods:  

Objective 2.1: Analyze spatial and temporal patterns of bean/cowpea production and 

marketing, using national survey data (TIA), disaggregated by gender. Spatial and 

temporal analysis of existing national agricultural survey databases will be carried out 

and the production and marketing data will be presented tables and in the form of maps 

using GIS. The tables for the descriptive analysis will be specified jointly by PI from 

MSU and IIAM/CESE with the participation of the staff from SIMA. The PI/IIAM will 

be responsible in carrying out the statistical analysis. The GIS mapping will be led by the 

PI from MSU with on the job training of CESE staff. Report write-up will be led by the 

PI from MSU with participation of PI from IIAM. Production of the policy brief will be 

under the responsibility of the PI from IIAM  

 

Institutional capacity building will take the form of on-job training of two staff from 

CESE and two from SIMA to gain skill in using statistical package STATA for 

descriptive analysis of survey data and in the use of GIS to present results in maps. The 

on-job training will be provided by MSU staff.  

 

Objective 2.2: Map marketsheds for bean/cowpea production areas, document market 

preferences and work with breeders to test varieties with desirable market characteristics 

to improve competitiveness and spur adoption of improved bean/cowpea varieties. This 

objective will be met using the previously described multidisciplinary action research 

approach with the task force--including focus group discussions with smallholders and 

field observations in the main agro-ecologies, as well as a rapid appraisal of markets 

during the major marketing season. Focus group discussions will also solicit detailed 

information about bean/cowpea production and access to input and output markets. The 

rapid appraisal will focus on marketing channels and margins. Through focus group 

discussions with producers and traders, relevant constraints and opportunities will be 

identified; and potential pilot interventions will be identified and prioritized to improve 
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competitiveness of beans and cowpeas in the principal production agro-ecologies. 

Existing marketing channels and marketing margins will be documented.  

 

The focus group discussion will be facilitated by staff from IIAM/CESE with 

backstopping from PI from MSU. The rapid appraisal of markets will be led by staff from 

SIMA with backstopping by the PI from MSU. 

 

Institutional capacity building will take the form of in-service training on focus group 

discussion methods and rapid appraisal and will benefit staff from CESE, SIMA and 

IIAM Zonal Research Centers.  

 

Objective 2.3: Capacity building with MS student undertaking econometric analysis of 

the determinants of market participation by producing households, including sex of 

household head as an explanatory variable. During the first 18 months of the project, it 

was initially proposed that: a) a participant trainee (IIAM/CESE staff member) would be 

enrolled at MSU to pursue MS degree program in Agricultural Economics at MSU. 

During his/her degree program s/he would acquire skills to undertake sophisticated 

econometric analysis using appropriate and relevant statistical packages; and b) the 

participant trainee would organize existing household survey data and, if needed, conduct 

fieldwork to gather additional data to perform the econometric analysis (MS thesis).  
 

Results, Achievements and Outputs of Research:  

Objective 2.1: Analyze spatial and temporal patterns of bean/cowpea production and 

marketing, using national survey data (TIA), disaggregated by gender.  

 

Key market traders were visited again during the Windshield survey of the market 

information system in 2010, but no special bean/cowpea section was added to the survey 

this time.  The Windshield survey indicated higher use of cell phones by all traders, less 

waiting time for transit, and continued demand for 24-hour bank machines, compared to 

the 2008 survey.   

 

Use of the Ministry of Agriculture TIA data has enabled researchers to have a secondary 

database across the years of survey which is representative down to the Provincial level.  

A preliminary bean/cowpea report has been drafted, but will be revised by SABREN 

collaborator Alda Tomo, incorporating maps based on a recent GIS training and price 

analysis.  The SIMA price data analysis is included in the report, as the data are already 

compiled for the various markets.  Both TIA and SIMA datasets are public access 

datasets and are available to bean and cowpea researchers upon request.   

 

Objective 2.2: Map marketsheds for bean/cowpea production areas, document market 

preferences and work with breeders to test varieties with desirable market characteristics 

to improve competitiveness and spur adoption of improved bean/cowpea varieties  

 

As has been noted before, stakeholders in Mozambique are more likely to organize 

around concrete substance, such as varietal release, market information, and policy 

decisionmaking.  In 2009/2010, the Pulse CRSP researchers were not able to bring the 

stakeholders together.  This objective, including the Task Force implementation, remains 
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a key one for all the parties involved, and with the increasing emphasis on value chains, 

in part due to Pulse CRSP Value Chain training in 2009, the Bean/Cowpea Task Force 

will be convened in early 2011.  The SABREN and Penn State Pulse projects have both 

been contacted about collaborating to move this forward, with the MSU project.  

 

Objective 2.3: Capacity building with MS student undertaking econometric analysis of 

the determinants of market participation by producing households, including sex of 

household head as an explanatory variable  

 

The MS student was delayed in her studies at the University of Pretoria, and is only now 

developing the analytical skills necessary to conduct the econometric analysis.  As is the 

case of Chaves in Brazil, her advisors have requested that the development of the 

research proposal await her completion of the research methods and econometrics 

courses in early 2011.  Donovan met with one of her research advisors in September 2010 

and confirmed that they will be incorporating Mozambican bean/cowpeas research into 

her plan.   The 2002-2008 TIA (household) data are available and combined with 

information from rapid appraisals and the price data collected through the market 

information system, SIMA, she will has an excellent set of data for her research. The 

SIMA data continue to be collected on a weekly basis in several relevant markets for 

common beans and cowpeas, and so the dataset evolves. 

 

Objective 3: Honduras. This project component has 4 sub-objectives for this period. The 

sub-objectives in the current workplan are to: 3.1) put in place arrangements for 

exporting small-red beans from Honduras to US retailers, which are certified as organic 

and produced using sustainable production practices: 3.2) validate via field trails existing 

agronomic recommendations for growing organic small-red beans; 3.3) recruit interested 

smallholders and train the farmers to produce organic small-red beans that meet the 

grades and standards required by US retailers; 3.4) establish local market linkages 

required for small-scale small-red bean farmers to export organic/sustainably-produced 

beans to US markets. 

 

Available evidence indicates that there is a demand for fair trade, organic small beans in 

the US. A recent study (DeVilla, Lara. 2008. ñAssessing the Potential of Marketing air 

Trade Beans of Central American Origin in the United Statesò. Unpublished MS. Thesis, 

Department of Agricultural Economics, Michigan State University, East Lansing, MI) 

found that there was considerable interest among US retailers (who market 

organic/ethical food product) in purchasing/selling fair trade organic small-red beans. 

Regarding the capacity of Honduran bean-farmers to supply the demand of this market, at 

meetings in 2008 and 2009, leaders and farmer-members of the cooperative ARSAGRO 

expressed strong interest in growing small-red beans for export to the US, which met 

USDA organic and Rainforest Alliance standards for sustainably produced/fair trade 

beans. Currently, approximately 500 members of this cooperative plants over 1,000 

hectares of beans in the Primera season. Supplying the initially projected export quantity 

of 20 mt of small-red beans would require the participation of only 20-30 farmers.  
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Approaches and Methods:  Objective 3.1: Put in place arrangements for exporting 

beans from Honduras to US retailers. Contact US retailers to confirm their interest in 

purchasing beans from Honduras, possibly visiting selected forms to negotiate purchase 

agreements  

 

Objective 3.2:  Validate via field trails organic bean production methods 

Researchers at EAP will test methods that meet international standards for organic 

production via on-farm trials in collaboration with farmers. Organic fertilizers and 

amendments to enhance soil fertility and IPM practices will be included. 

 

Objective 3.3: Recruit interested smallholders and train the farmers to produce organic 

beans.  EAP researchers will recruit and train farmer groups (CIALs) and collaborating 

NGO interested in growing organic beans on organic bean production methods.  

 

Objective 3.4: Establish local market linkages required for small-scale bean farmers to 

export organic/sustainably-produced beans to US markets. Researchers at EAP and MSU 

will contact market chain participants to finalize their roles in the project. 
 

Results, Achievements and Outputs of Research: Objective 3.1: Put in place 

arrangements for exporting small-red beans from Honduras to US retailers, which are 

certified as organic and produced using sustainable production practices.  

 

Due to the costs and difficulties in obtaining organic certification and insure that the 

farmers comply with organic standards, the project was refocused to produced third party 

certified fair trade beans.  

 

Initially, the project planned to obtain fair trade certification through the FairTrade 

Labeling Organization (FLO), based in Germany. Several attempts were made to clarify 

several points, including if standards existed for beans and if FLO has established a 

fairtrade price for beans from Central America. Also, while FLOôs representative for 

Central America promised several time to visit the farmer association in Honduras, he 

was unable to meet with the farmers.  

 

During discussions with the bulk commodity buyer at Whole Foods Market (our target 

US retail market), we learned that Whole Food Markets preferred that we seek fairtrade 

certification through the IMO, rather than FLO. Subsequently we contacted IMO to 

obtain information on their certification process. IMO provided clear information on how 

to obtain certification and provided an invoice detailing the costs of certification. Thus, 

we will now obtain fair trade certification through IMO.                

 

The bulk commodity buyer at Whole Food Marketsô headquarters in Austin, TX has 

agreed to purchase 20 mt of fairtrade beans from the farmer association at the price that 

the farmers requested. The agreed to date of delivery is August 2011. Whole Food 

Market agreed to provide the farmers a formal purchase agreement by December 

2010/January 2011. Typically, farmers plant their postrera bean crop in September and 

harvest it in December/January. However, due to extremely heavy rains, by the end of 

September farmers had not yet begun to plant their postrera crop. The heavy rains are 
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expected to continue into October. Thus, farmers may not plant a postrera bean crop 

because if they plant late in the season, it is likely that the postrera rains will end before 

the crop maturesðresulting in significant yield losses. Consequently, we are now 

planning to produce the beans for export to Whole Food Markets during primera 2011 

(May-August).    
   

Objective 3.2: validate via field trails existing agronomic recommendations for growing 

organic small-red beans. 

 

Based on the results of ECO Frijol field trials comparing organic vs. conventional bean 

production  conducted in 2009-10, several Local Farmer Research Committee (CIAL, in 

Spanish) from the Yojoa Lake have implemented organic fertilizer production in their 

communities. The results of these trials varied depending on the level of fertilizers and 

pesticides used as conventional practices by farmers. In those sites were farmers use very 

low inputs, the organic practices gave better yield resulting on increase of bean 

productivity. In those sites were farmers use some inputs (chemical fertilizers and 

pesticides) yield was rather similar or less than conventional practices; however, organic 

practices are considered as a good alternative because of the increasing costs of fertilizers 

and pesticides and the similar productivity observed in organic plots.  Farmers aware of 

the effect of the use of chemical products on the environment, and express a serious 

concern about it, and are in favor of the organic alternatives.  

 

Most organic fertilizer are produced in the farm using the compost and/or bokashi 

techniques and including crop residues, chicken or cow manure, household garbage and 

other organic waste materials in their preparation. Organic fertilizers are manually 

applied in bands and incorporated before planting the seeds. Similar approaches are being 

used by CIAL in other regions where Zamorano conduct other collaborative bean 

research activities under the DGP-CRSP and other projects. Additional practices to 

control diseases and insects that affect the bean crop are also being used by these farmers. 

Some of these natural pesticides include the use of solutions prepared with extracts of hot 

pepper, onions, garlic, and the use of leaves or seeds extracts from neem, madreado 

(Gliricidia sepium), basil, mint, nettle, marigold  and many other plants available and 

household materials such soap or detergent, ash and lime. The use of  insect trap plants 

such as sunflower, eggplant and others, to facilitate the control of the bean pests that are 

attracted to these plants is also recommended. 

 

Several farmers from CIAL and NGO technical personnel that assist them were trained 

under the project in practices for organic production of beans in previous years. This 

training has been offered in collaboration with the Organic Agriculture Unit from 

Zamorano. The project has facilitated the construction of modest shaded spaces for 

preparation of organic fertilizer and natural pesticides.  

 

Objective 3.3: recruit interested smallholders and train the farmers to produce organic 

small-red beans that meet the grades and standards required by US retailers. 
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In previous years, two farmer groups were identified as potential candidates to get 

involved in the production and export of bean produced under project assistance. 

Meetings were held with the leaders and farmer members of ARSAGRO--one of the 

largest bean farmer association in Honduras, based in Danli, El Paraiso. The PIs outlined 

the goals of the project, including the requirements that the beans be grown in accordance 

with organic and sustainable production practices. The association members noted that 

Danli was a good place to grow beans and expressed interest in participating in the 

project. In addition to the area being a good bean-growing environment, the association 

recently built a new processing/bagging facility. The association is a major player in 

domestic bean marketing (previously making large sales to Horti Fruti/Walmart-

Honduras) and has previous made export sales to traders.  We have also met with CIALs 

(farmer groups involved in participatory plant breeding activities) which have expressed 

a good level of interest in getting involved in organic bean production. 

 

Two contrasting issues depending of the type of farmer group and its members were 

encountered last year with the farmer groups. Small and poor farmers from the hillsides 

of the Yojoa Lake and Yorito, with very small plots to cultivate or landless farmers that 

have to rent land season by season, are interested in using organic practices to improve 

bean productivity with some practices being implemented by some farmers. In contrast, 

farmers from the large organization ARSAGRO with better land and access to fertilizer 

and pesticides, were less interested in getting involved in organic farming of beans unless 

the process is facilitated by the project, which would require a larger investment of funds. 

Both groups have participated in training activities offered by the project and in 

conducting the organic bean ECOFRIJOL trial. During the current year, we have 

continued to interact only with the CIALs from the Yojoa Lake.   
 

Objective 3.4: Identification of Private Sector Agents 

Data were collected to estimate the supply-chain related costs associated with marketing 

the beans under several alternative arrangements (e.g.,  contracting various parties to 

clean the beans, transporting a container to the village and then to Puerto Cortez, 

fumigate the beans, clear the beans through Honduran and US customs, and ship the bean 

to a US port. We determined that the farmer association is able to process (clean, polish) 

the beans themselves and have contacted a broker who has agreed to provide export-

related services (e.g., transporting a container to the village, transporting the packed 

container to Puerto Cortez, fumigating the shipment, completing US customs paperwork, 

making sea transport arrangements with a export/shipping company) and ship the beans 

directly to Whole Food Markets. Thus, based on analysis of these alternatives, it was 

decided to contract IMO to certify the beans as fairtrade, have the farmers clean/polish 

the beans themselves, contract a Honduran broker to provide local services (i.e., transport 

a container to the village and then to Puerto Cortez, clear the shipment through customs). 

The project will obtain permission from the Honduran government to export the beans 

and make arrangements with a broker for shipping the beans to a US port for delivery to 

Whole Food Markets.  
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Objective 4: Capacity Building 

Angola: Short-term in-service training was conducted on data analysis using the 

household survey data. Chianga, Huambo, Angola, November 2009. 

  

Mozambique: Follow up training on statistical analysis was conducted in Maputo, 

Mozambique, October 2009, and training of Simple GIS tools with survey data was 

conducted in Maputo, Mozambique, November 2009. 

 

Degree Training:  

    Trainee #1 

    First and Other Given Names: Ana Lidia 

    Last Name: Gungulo 

    Citizenship: Mozambican 

    Gender: Female 

    Degree: M.S. 

    Discipline: Agricultural Economics 

    Host Country Institution to Benefit from Training: IIAM 

    Training Location: University of Pretoria, South Africa 

    Supervising CRSP PI: Donovan, Cynthia 

    Start Date: 2/09 

    Project Completion Date: Dec 2011 

    Training Status: Active  

    Type of CRSP Support (full, partial or indirect): Full (Category 1)  

  

    Trainee #2 

    First and Other Given Names: Estevao 

    Last Name: Chaves 

    Citizenship: Angolan 

    Gender: Male 

    Degree: M.S. 

    Discipline: Agricultural Economics 

    Host Country Institution to Benefit from Training: UAN 

    Training Location: University Federal Vicosa, Brazil 

    Supervising CRSP PI: Donovan, Cynthia 

    Start Date: 2009 

    Project Completion Date: June 2011 

    Training Status: Active  

    Type of CRSP Support (full, partial or indirect): Full (Category 1)  
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Short Term Training 

Training #1 

Type of Training: Basic survey analysis using STATA 

   Description of training activity: The training will refresh participants' skills in using 

the national household surveys for data analysis.  

      Status of this activity as of September 2010? Completed 

When did the Short Term Training occur? 

Location of Short Term Training: Maputo, Mozambique 

    Who benefited from this Short Term Training Activity?: Analysts of the National       

Agricultural Research  Institute (IIAM) and the Directorate of Economics of the 

Ministry of Agriculture 

Number of Beneficiaries: 10  

     

Training #2 

Type of Training: Basic GIS tools with survey data 

   Description of training activity: The training will introduce participants to basic 

mapping skills in using the national household surveys 

Status of Short Term Training Activity as of September 2010? Completed     

Location: Maputo, Mozambique 

When did the Short Term Training Activity occur?: April 2010 

 Who benefitted from this Short Term Training activity?: Analysts of the National 

Agricultural Research Institute (IIAM) and the Directorate of Economics of the 

Ministry of Agriculture 

Number of Beneficiaries: 7  

 

Training #3 

Type of Training: Statistical analysis 

  Description of Training Activity: The training will refresh participants' skills in 

analyzing recent household surveys.  

   Status of Short Term Training Activity as of September 2010?   

Location of Short Term Training: Huambo, Angola 

When did this Training Activity occur?:  

Who benefitted  from this activity?: Students and faculty members of the Agricultural 

Sciences Faculty at the University of Agostinho Neto 

Number of Beneficiaries: 8   
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Training #4 

Type of Training Activity: Short practical learning by doing training. 

Description of training activity: Training on construction of solar facilities for seed      

drying using local materials. 

Status of this activity as of Sept 30, 2010: completed  

When did the activity occur?:  24-25 April, 2010  

Location: Rural Development Program, Zacapa, Santa Bárbara, Honduras          

Duration: 24 days 

Who benefited from this activity?: Farmers and technicians collaborating in the   

production of organic beans.   

Number of Beneficiaries: 8 

Males: 7       Females: 1 

 

Training #5 

Type of Training Activity: Short course offered by ECOPOL (Ecology and Population,  

A.C., México). 

Description of training activity: Workshop on Sustainable agriculture on small scale: Bio-

intensive cropping.  

Status of this activity as of Sept 30, 2010: completed  

When did the activity occur?:  13-15 September, 2010  

Location: Zamorano, Honduras          

Duration: 3 days 

Who will benefit from this activity?: Farmers and technicians collaborating in the   

production of organic beans   

Number of Beneficiaries: 3 

Males: 3       Females: 0 

 

Explanation for Changes 

Angola: UAN emphasized the need to have the MS student begin his studies in Brazil 

and researchers worked hard to ensure those studies. The transaction costs were high, 

however, and took time away from the research for Donovan, Kiala and Bernsten.  There 

have been continued problems ensuring the funding for the studies, due to coordination 

problems in South Africa. Combined with this is that the studentôs program has been 

delayed and he has not been available to assist with field work. Short-term training for 

UAN students has been delayed.   

 

Note that Donovan and Kiala worked to coordinate travel with the UCR and UPR teams 

in June.  Unfortunately those teams canceled their trips due to visa problems, but 

Donovan was able to travel and worked with Kiala and two students as well as giving a 

seminar and discussing the research with USAID staff in Luanda and meeting with DSA 

staff and FAO on market analysis and information system development.  The potential 

INCER investment in market information systems has not developed.  The research 

component of this project has had delays, since Kiala had substantial administrative 

burdens, Chaves remains in Brazil for graduate studies, and time allocation for travel for 

Donovan is limited. Her presence in the region does lower the costs of her travel to 

Angola.   
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Mozambique: Getting the MS student in Pretoria and ensuring the availability of funds 

for the program needed a strong continued effort on the part of the researchers and the 

Pulse CRSP administration.  For CESE, that MS training is high priority and well 

appreciated. The research component of her studies has been delayed.  Donovanôs 

presence fulltime in Mozambique as a resident advisor with the MSU project at IIAM has 

beneficial, enabling the development of the draft working paper, which will be 

augmented by CESE researcher Alda Tomo, recently designated as a key bean/cowpea 

researcher in CESE, given the continued need for Gungulo to focus on her studies. The 

Value Chain training continues to have an impact, even though the research component 

has been delayed.   

 

Honduras: Due to the heavy rains in Postrera 2010, the project has revised its target date 

for producing fairtrade beans for the US retailer (Whole Food Markets) until Primera 

(MayðAugust) 2011ðfor delivery to Whole Food Markets in September 2011. Due to 

difficulti es in getting organic certification, the project will only obtain third party 

fairtrade certification through IMOðwhich is acceptable to Whole Food Markets.       

 

Networking and Linkages with Stakeholders 

Angola: MSU and UAN have continued to collaborate with World Vision on their Gates 

Foundation Project on Horticultural Value Chains. The smallholder baseline survey and 

the data from that survey are some of the only farm level data available in Angola.  

Unfortunately, cowpeas were found among very few farmers in the zone, limiting the 

focus to common beans.   

 

Donovan and Kiala have met with the Food Security Department (DSA) of the Ministry 

of Agriculture in Angola who are developing a market information system.  The system 

is not functional and DSA has requested UAN and Pulse CRSP assistance in developing a 

training program for market information. Donovan will work with them in forthcoming 

trips to Angola. The working relationship between IIA (Angolan Research Institute) and 

UAN is strong and both are based in Huambo, facilitating the linkages. There are two 

other Pulse CRSP activities in Angola, both based with IIA. Continued discussions with 

the breeding program with University of Puerto Rico will be particularly important as 

work on the value chain proceeds.  

 

Among the private sector agents, only Nosso Super (supermarket chain) has been 

contacted and further work with other stakeholders is needed, including Shoprite 

(supermarket chain), Jumbo, Angolan Chamber of Commerce, and UNAC (farmers 

association).  

 

Mozambique: As noted earlier, this is the area of greatest weakness in the project and will 

be a focus, as collaboration between SABREN and Pulse CRSP Pennsylvania State 

University projects develops. The Joint meeting with IIAM breeders and other 

stakeholders is scheduled for early 2011. Collaboration with the Pulse CRSP 

Pennsylvania State University project will enable MSU project to complement the Penn 




