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IntroductionBackground:
Beans play a vital role in Uganda’s agriculture and rural livelihoods. Common bean (Phaseolus vulgaris L.) is not only As a staple food crop and but also a crucial source of income for smallholder farmers, they  across Uganda. According to the Food and Agriculture Organization (FAO), beans accounted for 6.1% of the country’s Uganda's total agricultural GDP in 2009 (FAO, 2009)., underscoring its economic importance (FAO, 2009). More recently, Uganda exported beans worth 70.1m USD in 2023 as reported by the Bank of Uganda (BOU 2024). According to BOU 2024 Uganda exported beans worth 70.1m USD in 2023 
Despite its economic significance, bean seed quality is often compromised due to the limited use of improved post-harvest storage practices. Ssmallholder farmers predominantly usinge traditional storage practices, such aslike polypropylene bags, and local granaries.  made from local materials like straw and bamboo not following recommended technical standards. These storage practices, while accessible, do not effectively protect seeds from pests, mold, and humidity moisture fluctuations, resulting in losses of 20-60% (Mutia et al., 2018; Chimbuza et al., 2017; Odjo eta al., 2020). Losses ranging from 20% to 60% depending on the severity of pest infestations and mold growth has been recorded (Odjo et al., 2020). Such losses reduce Farmers often face reduced market prices, for poor-quality seeds, exacerbating economic hardships and compromise food insecurity in rural communities (CASA, 2020).
[bookmark: _Hlk176776081][bookmark: _Hlk176777170]Research has shown The adoption of proven storage technologies, such as hermetic technologies like PICS bags, and metallic/ and plastic silos can , has shown promising results in other regions by significantly reduceing seed losses and maintaining quality over extended longer periods (Tefera et al., 2017; Awuah et al., 2015). However, Despite the research, the uptake of these technologies remains limited in Uganda. This is attributed to barriers such as lack of awareness on appropriate post-harvest handling (PHH) technologies, quality standards and support services for drying, threshing and cleaning beans (CASA, 2020). Aaccess to affordable technologies, and technical know-how on recommended technical standards among farmers also remains constrained. others. Awareness includes limited information on appropriate PHH technologies, quality standards, equipment, and PHH support services (drying, threshing, and cleaning beans)Without addressing these challenges, many smallholder farmers will continue relying on sub-optimal traditional storage practices. This brief aims to evaluate modern storage technologies and inform policies to enhance bean seed quality, thereby supporting rural agricultural livelihoods and incomes in Uganda.
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[bookmark: _Hlk176777304]Policy Context:
Despite government initiatives prioritizing agriculture under programs like the Parish Development Model (PDM), Operation Wealth Creation (OWC), and Youth and Women Empowerment Funds, the adoption of modern seed storage among smallholder farmers still lags. The purpose of this policy brief is to inform the government on the need for Uganda to invest in post-harvest handling for improvinged seed quality, food, and nutrition security. Targeted interventions are required given proven technologies show potential to significantly reduce losses if accessibility and awareness barriers are addressed. This will complement existing efforts to strengthen livelihoods and rural development.   
The brief is derived from a study conducted from May 2023 – January 2024 in Iganga District (Ndyamuhaki et al., 2024) to evaluate modern storage technologies and inform policies to enhance bean seed quality, thereby supporting rural agricultural livelihoods and incomes in Uganda. Technologies tested included PICS bags, plastic silos, and polypropylene bags. Seed samples were taken from each at 0, 15, 30, 45, 60, 75, and 90 days to assess moisture, bruchid damage, shriveling, and viabilityGovernment initiatives, such as the Parish Development Model (PDM), Operation Wealth Creation Youth Livelihood Funds, and Women Empowerment Initiative should prioritize beans post-harvest handling. Despite these efforts, the adoption of modern seed storage technologies among smallholder farmers in Iganga lags, highlighting the need for targeted interventions and policy support
2. Key Results and Implications Influence of Selected Storage Technologies on Bean Seed Quality
Moisture, damage, shriveling, and viability were monitored over 90 days for the different storage methods (Fig. 1-4). 
Plastic silos consistently maintained the lowest moisture levels, measured at 13.40% over 90 days. This was below the optimal 13.65% observed for PICS bags and significantly lower than 14.45% for polypropylene bags (Fig. 1). Additionally, silos showed zero bruchid damage throughout storage, completely preventing pest infestations (Fig.2). Seed shriveling was also minimally increased to just 1.58% by day 90 for silos (Fig. 3). Most importantly, silo-stored seeds fully retained viability at 99% after 3 months of storage. This superior performance across all quality indicators implies plastic silos provide an optimal environment for the long-term preservation of bean seed health and germination ability.Significant differences in moisture content were observed across the storage technologies. Plastic SILOs had the lowest moisture content, decreasing by 0.59% from 13.48% to 13.40% over 90 days, though they did not reach the recommended 13% level. PICS bags showed a slight increase of 1.49%, from 13.45% to 13.65%. In contrast, polypropylene bags had the largest moisture rise, increasing by 7.04%, from 13.50% to 14.45% by Day 90. fig.1
PICS bags effectively mitigated moisture rises, limiting the increase to 13.65% which was within safe thresholds (Fig. 1). Damage caused by bruchid pests was moderately controlled at 0.45%, a much slower rate than other methods (Fig. 2). Shriveling was low at 2.05% by day 90 (Fig. 3). Critically, viability was retained at a high 98% after 90 days (Fig. 4), demonstrating PICS bags' ability to mostly maintain seed quality over time. However, plastic silos still surpassed PICS bag results for all tested parameters.
Bean bruchid damage varied significantly across the storage methods over the 90-day period. Polypropylene bags (Polybags) saw a steady rise in damage, increasing from 0.65% on day 15 to 1.6% by day 90, with a percentage change of 1.6%, making them the least effective. PICS bags experienced a slower increase, from 0.27% to 0.45%, with a 0.45% percentage change, providing moderate protection. Silos performed the best, with no damage until day 60 (0.05%), which returned to 0% by day 90, resulting in no overall change. Silos offered the highest protection, followed by PICS bags, while Polybags allowed the most damage. Fig. 2
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[bookmark: _Hlk176610863][image: ] Fig. 2 Effect of time on bruchid damage   
In contrast, polypropylene bags performed quite poorly as a storage method. They exhibited the highest moisture level of 14.45% (Fig. 1), accelerating internal seed deterioration. Bruchid damage was the fastest at a 1.6% increase (Fig. 2). Shriveling also rose substantially to 2.11% (Fig. 3). Most alarmingly, viability decreased by 5% overall (Fig. 4), indicating significant quality loss rendering a portion of seeds unfit for planting. This collection of negative outcomes underlines that polypropylene bags create highly unfavorable growing conditions.
While proven technologies like PICS bags and plastic silos showed superior storage performance, the study found that their adoption remains low. Few farmers are aware of or able to access affordable options. 
Discussion, Conclusions and Policy Recommendations and Conclusion
The study demonstrated plastic silos' optimal performance across quality indicators. However, silos' higher cost limits adoption potential. PICS bags showed moderately effective results and offer an affordable alternative. Both technologies significantly outperformed traditional storage.
Addressing accessibility and awareness barriers is key to scaling proven techniques. Promotion must consider farmers' varying economic capacities to maximize impact on seed systems and livelihoods.
Based on these findings, we propose the following recommendations for policy
1. Prioritize subsidizing silo access for larger-scale farmers through government programs like PDM, OWC, and YLF. Offer low-interest loans for silo procurement.
2. Promote PICS bags as a highly effective affordable option. Provide subsidies through government initiatives for bulk bag purchases at the Producer Organisation level to reduce individual costs.
3. Establish demonstration sites to build farmer demand. Highlight return on investment for silos and PICS bags.
4. Train local artisans to assemble basic silo models using shared communal equipment. This can lower manufacturing costs to increase access.
5. Incentivize agro-dealers stocking both silos and bags. 
6. Integrate silo technology and usage training progressively into the agricultural curriculum. Prioritize training extension workers first to promote adoption.
7. Develop innovative financing solutions e.g. cooperative silo rental schemes. This enables more farmers to benefit from superior technology without large upfront costs
Conclusion
Uganda's bean sector and smallholder food security rely on secure seed supplies. While silos provide premier storage, a balanced approach integrating affordable methods like PICS bags optimizes benefits. Policy support is needed to strengthen both formal and informal channels industry-wide
Further reading (capture all the citations above)
Abass, A. B., Fischler, M., Schneider, K., Daudi, S., Gaspar, A., Rüst, J., Kabula, E., Ndunguru, G., Madulu, D., & Msola, D. (2018).
Agona and Muyinza, (2002). A study on the management and quality of farmers’ home-saved bean seeds in Lira and Masindi Districts.
Chimbaza, M.; Mwangwela, A.M.; Kamthunzi W.; Mallikarjunan K. Adhikari, K. (2017). Effects of Groundnut Drying Methods on Drying Rate and Aflatoxin Contamination
FAO, 2009. Uganda’s Country Profile. Food and Agricultural Organization. Retrieved from: http//: www.fao.org/es/ess/top/country.html
Ndyamuhaki A., Muyinza. H (2025). unpublished research on the efficacy of postharvest storage technologies on bean seed quality 
[bookmark: _Hlk176610852][image: ] Ffig.3   Effect of time on shriveling             
[bookmark: _Hlk176610836] [image: ] Fig. 4 Effect of time on viability              


FOR MORE INFORMATION, CONTACT
National Agricultural Research Laboratories (NARL- Kawanda)
P O Box 7065, Kampala
Tel: +256(414)567649
Email; info@naro.go.ug


 
ENHANCING RESILIENT AND ADAOPTIVE AGRICULTURAL LIVELIHOODS IN UGANDA (ERAAL)

image4.png
NAROBEAN 6





image5.wmf

image6.jpeg




image7.jpeg




image8.wmf

image9.wmf

image10.png
15

o+ o

(%) JUJUOD AINYSIOTN!

12

45 60 75 90
Time (days)

30

15

PICS bag SILO

PolyBag





image11.png
90

75

60

45
Time (day)

30

15

S =
& - = S 3

(%) Pa93s pageurep-prydnIg

PICS bag SILO

PolyBag





image12.png
w
n

[l
o o n o

Shriveled seeds (%)

e e
>

—t—

15 30

45 60
Time (days)

PolyBag

PICS bag

75

SILO

90




image13.png
Seed viability (%)

100

©
b3

v
S

=3
o3

%
S

5 30 45 60
Time (days)
PolyBag PICS bag

SILO

90




image1.png




image2.png




image3.png




image14.jpeg
FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative





image15.png
=" USAID

AN
\\%&#4}/ FROM THE AMERICAN PEOPLE




image16.png
WA <&

ﬁfansﬁrmMj Aﬁf[mn Ayr[m/turf CGIAR




image17.png




