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Abstract

Sorghum is a vital crop for food security in Ethiopia. Sorghum landraces are particularly crucial in crop-livestock mixed farming,
however, the extended growing periods (6-8 months) required for these landraces make the crop vulnerable to recurrent drought
events associated with delayed rain, dry spells, and drought during critical stages. The landraces are usually planted in March or
April depending on the onset of rainfall and harvested around November but often fail due to drought. In such situations,
early-maturing improved varieties are an option for farmers but access to seeds of these improved varieties is a challenge. Unlike
the landraces, the improved early maturing varieties are planted around the first weeks of July and harvested in November. The
formal seed system multiplies only a limited amount of improved sorghum seed, which is rarely available to smallholder
sorghum growers, mostly as part of a government package for targeted programs. Therefore, a community-based seed
multiplication (CBSM) scheme was introduced to address seed shortages among smallholder sorghum farmers. After a
successful experiment in 2015 aimed at enhancing seed multiplication by smallholder sorghum farmers, the process was further
implemented on a larger scale using the CBSM scheme. Between 2016 and 2017, three CBSM farmer groups consisting of a total
of 56 participants were established in three districts of West Hararghe, Ethiopia. Seeds of two early-maturing and
drought-tolerant improved sorghum varieties (Dekeba and Melkam) were multiplied on a total area of 49.58 hectares, resulting in
215.6 tons of certified seeds. The study's findings indicate that the CBSM scheme enhanced smallholder farmers' sorghum yields,
incomes, and climate resilience by providing high-quality seeds, expanding access to improved seeds, improving crop quality,
and empowering communities to manage seed distribution. Partnerships with local organizations and government agencies were
vital for success, allowing the scheme to reach more farmers in different regions. The scheme proved successful for smallholder
sorghum growers in Ethiopia's dry lowlands, offering lessons applicable to similar challenges elsewhere, and promoting
sustainable solutions for smallholder farmers.
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1. Introduction

Sorghum is a crucial crop in Ethiopia, covering 1.89 mil-
lion hectares and producing 5.17 million tons of grain [1]. Itis
essential for food security and is used for various purposes
such as food, feed, fuel, and construction materials [2, 3]. Yet,
sorghum production faces a major risk from drought stress
[4-6], affecting 66% of sorghum-growing regions in Ethiopia
with frequent droughts [7]. Drought stress can significantly
reduce yields during various growth stages, with reductions of
36% during the vegetative stage and 55% during the repro-
ductive stage [8], with the grain-filling stage being the most
impacted [9].

Although traditional sorghum landraces are crucial in mixed
crop-livestock farming systems, their longer growing periods
of 6-8 months make them vulnerable to frequent drought events
caused by delayed rain, dry spells, and drought during critical
stages [10]. Farmers in the dry lowlands traditionally plant
late-maturing landraces in March or April after a few rain
showers, and harvest in November. Nonetheless, dry spells
commonly occur around May and June that limit production of
the landraces, and often lead to complete crop failure. Under
such circumstances, early-maturing improved varieties are an
option for farmers, but access to seeds of these improved vari-
eties is a challenge. Unlike the late-maturing landraces, the
improved early-maturing varieties are planted around the first
weeks of July and harvested around the same time as the
landraces but often flower and mature earlier than the landraces.
Therefore, efforts are needed to increase access to improved
sorghum seeds to enhance food security, increase income, and
reduce poverty in such vulnerable production systems [11].

The seed system in Ethiopia plays a critical role in
providing smallholder farmers with access to high-quality
improved seeds that can increase productivity, income, food
security, and resilience [12, 13]. It consists of both formal and
informal systems, with the formal system mainly run by pub-
lic organizations focusing on major crops like cereals and
pulses [14, 15]. However, the formal system often falls short
of meeting the demand for quality seeds [16-18], leading to a
reliance on the informal seed system [19-21], which is based
on farmers' production, exchange, and saving of seeds, mostly
of local and traditional varieties [22]. Less than 20% of seeds
used by farmers in Ethiopia come from the formal system [23].
The formal seed system multiplies a limited amount of sor-
ghum seeds, which are rarely available to smallholder sor-
ghum growers, mostly as part of government packages for
targeted programs. As a result, the informal seed system
supports over 90% of sorghum seed used by smallholder
farmers in the study area [24, 25]. To address these challenges,
initiatives like community-based seed multiplication (CBSM)
have been implemented [12, 13, 22]. CBSM allows farmers to
produce and access quality seeds, empowering them to par-
ticipate in seed production and marketing [26]. This approach

not only improves crop yields and climate resilience [15, 16]
but also creates opportunities for farmers to generate addi-
tional income [26, 27]. Successful CBSM schemes in Kenya,
Malawi, and Tanzania have shown the potential of this ap-
proach as a viable alternative to formal seed systems [28],
with the potential to establish a more efficient, inclusive, and
sustainable sorghum seed system in Ethiopia.

In the present study, the Chiro and Melkassa research
centers in Ethiopia's National Sorghum Research Program are
targeting seed insecurity among smallholder sorghum farmers
by using a CBSM scheme to address early maturing sorghum
(Melkam and Dekeba) seed insecurity. The study's findings
indicate that this scheme is a feasible option for smallholder
and subsistence sorghum growers in the dry lowlands of
Ethiopia, enhancing seed availability, incomes, and climate
resilience. Moreover, by promoting early-maturing and
drought-tolerant sorghum genotypes with seed access, the
scheme helped farmers adapt to climate challenges through a
late-sowing strategy, offering valuable insights for policy-
makers and sorghum farmers.

2. Materials and Methods

2.1. Description of the Study Areas

West Hararghe Zone in Ethiopia (Figure 1) covers
1,723,145 hectares and is divided into lowlands, midlands,
and highlands based on altitude. The area receives varying
amounts of rainfall, with lowlands getting less than 700 mm
annually and midland/highlands receiving around 1,200 mm
[29]. The main farming systems in the Zone are pastoral,
agropastoral, and mixed agriculture, with crops like sorghum,
maize, wheat, barley, linseed, and groundnuts are the main
crops based on their area coverage, and sorghum is a domi-
nant food and feed crop in the area [30].

Smallholder farmers traditionally plant late-maturing local
sorghum varieties in late March or early April, depending on
the onset of rain, and harvest around November. The smaller
amount of rainfall and the erratic nature of the early season
months have now become a major constraint to the major arid
lowland sorghum growing areas including the study areas [31].
May and June are transition months between the early and
main rainy seasons, often dry with little rain. A continuous
rainy season at this time is crucial for traditional sorghum to
enter the main rainy season. Dry spells in May and June can
limit growth, leading farmers to replant with early-maturing
genotypes in July and harvest in November if early-maturing
varieties are available [10]. Due to this reason, farmers in dry
lowlands with bimodal rainfall with small or erratic patterns
who used to rely on traditional long-cycle landraces are facing
a challenge and are now adopting a production system based
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on the main rainy season (July sowing) and early maturing
varieties. However, limited access to improved sorghum

seeds [32, 33] is discouraging smallholder sorghum farmers
from adopting new technologies.
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Figure 1. Map of Ethiopia, West Hararghe zone, and study districts.

2.2. Site and Farmers Selection

Due to the proximity to the Mieso research substation, the
CBSM was initiated with a pilot sorghum seed multiplication
in the Mieso district, Argiti kebele during the 2015 cropping
season and later expanded to neighboring districts in the 2016
and 2017 cropping seasons. In the 2016 season, the CBSM
was expanded to two more districts, Gemechis (Kaseja kebele)
and Boke (Lelu kebele), involving 14 and 17 farmers, re-
spectively covering a combined area of 16.29 hectares. Dur-
ing the 2017 season, 25 farmers from Anchar district (Anenno
kebele) joined the CBSM, multiplying sorghum seeds on 12
hectares of land, and the CBSM in Gemechis (Kaseja kebele)
and Boke (Lelu kebele) were also repeated similar to that in
2016, resulting in a total of 56 CBSM farmers in the three
districts. All CBSM sites were very strategic locations in
representing sorghum production areas and were easily ac-
cessible so that other farmers could see and learn, or could be
used for demonstration purposes. The CBSM sites were also
chosen based on their suitability for the production of sor-
ghum seeds using supplemental and full irrigation schemes
during the off-season. Since the participants’ land ownership
was nearly half a hectare, the three sorghum seed multiplica-
tion groups (one at each location) were formed by joining
nearby farms into clusters.

2.3. Planting and Crop Management

In the initial pilot season in 2015, two improved sorghum
varieties (Melkam and Dekeba) were planted at Argiti kebele,
Miesso district during the main growing season (planted in
early July and harvested in November), on anarea of 1 and 1.5
hectares, respectively. In Gemechis, Boke, and Anchar dis-
tricts, Melkam and Dekeba were multiplied in the off-seasons
of 2016 and 2017. The off-season planting work was com-
pleted from mid-March to early April in 2016, while the 2017
planting work was completed from early to mid-January.
Off-season seed multiplication in these three districts was
carried out under supplemental irrigation. Breeder seed and
fertilizer were provided to the farmers by the National Sor-
ghum Improvement Program. Proper management, particu-
larly timely application of fertilizer and weeding, rouging of
off-types, and other crop management packages were applied
carefully. The participant farmers received on-the-job training
from research technicians and local development agents.

2.4. Monitoring and Evaluation, and
Knowledge-Sharing Platform

The chosen CBSM sites were suitable for monitoring and
evaluation as well as knowledge-sharing platforms. Because
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of the cluster approach, it was also easy to offer technical
assistance to members. Regular visits were conducted to the
multiplication locations, including various stakeholders like
researchers, development agents, and farmers. The CBSM
was evaluated at each location in each season during maturity
through field days and exchange visits. Three field days were
organized: the firstin 2015 in the Mieso district at Argiti area,
the second in Gemechis district at Kasehija area in 2016, and
the third in Anchar district at Anenno area in 2017. Govern-
ment officials, Parliament members, top management offi-
cials from EIAR, officials at Zonal and district levels, along
with experts from various sectors, researchers, farmers, and
other stakeholders all took part in field day visits. Moreover,
Zonal and district officials, along with field facilitators and
CBSM team leaders, took part in a study visit to learn from
and engage with CBSM teams in the designated areas.

2.5. Seed Processing, Certification, and
Marketing

Harvesting, piling, and threshing activities were carefully
carried out to preserve the quality of the seeds. Seed certifi-
cation and quality assurance consisted of overseeing har-
vesting and post-harvest activities, taking samples, conduct-
ing tests, labeling seed batches, and ultimately issuing certif-
icates for seed batches meeting the specified standards. The
sorghum research program closely supervised the CBSM in
all locations, ensuring that the necessary management prac-
tices were implemented accurately, resulting in seeds that met
the eligibility requirements for certification by Haramaya
University.

In addition, sorghum seed producers were introduced to the
idea of a contractual CBSM system to establish sustainable
production and market opportunities. In the initial pilot season
in 2015, farmers were required to adhere to all quality seed
multiplication practices in exchange for receiving seeds, fer-
tilizers, training, and payment of 850 Birr per quintal of
quality seed produced through the sorghum research program.
During the 2016 and 2017 seasons, although there wasn't a
formal contract, two local farmers' associations showed in-
terest in purchasing all the improved sorghum seeds produced
by the farmers. Nevertheless, because of the drive of numer-
ous farmers to grow the varieties for household consumption,
there was a rise in seed demand from within the community.
As a result, nearly all of the seeds multiplied by the CBSM
scheme were bought by nearby farmers in the years 2016 and
2017.

2.6. Data Collection and Analysis

Data on the land area used, amount of certified sorghum
seed produced and sold, and income earned from the pilot
seed multiplication in Mieso district in 2015 and 2016, and the
CBSM in 2016 and 2017 off-season in Gemechis, Boke, and
Anchar districts were collected.

3. Results

3.1. Field Performance, Seed Yield, and
Marketing

In 2015, two farmers in the Mieso district successfully
multiplied Melkam and Dekeba varieties in the Argiti area
during the pilot season. They harvested 4.9 tons and 6.6 tons
of seeds from 1.0 and 1.5 hectares of land, respectively,
achieving high yields (Table 1). Proper management, in-
cluding timely fertilization and weeding, contributed to their
success. The pilot project showed that with technical support
and market access, farmers can achieve significant results.
The field performance of these farms was comparable to
research-managed fields (Figure 2A). The project received
extensive media coverage and attracted interest from various
stakeholders, motivating other farmers to participate. The
farms were evaluated through field days and exchange visits
(Figure 2B), leading to increased interest in seed multiplica-
tion and cultivation among farmers in the study area and
beyond.

After the pilot seed multiplication in 2015, the CBSM
model was implemented on a wider scale during the
off-season (planting from March to April) in 2016 and 2017,
and the sorghum variety Dekeba multiplied in two districts
(Gemechis and Boke) in a total area of 16.29 ha that is owned
by 31 farmers (Table 1). The field performance was excellent
and comparable to the 2015 Argiti farms (Figures 2 C and D).
In 2016 and 2017, a total of 73.3 tons and 66 tons of certified
Dekeba seeds were produced in these two districts respec-
tively (Table 1). Unlike Argiti in 2015, there was no con-
tractual agreement between farmers and the two research
centers or the farmer unions. During the planting period,
farmers were not bothered by possible market losses. This
may be due to the low investment of farmers, but most likely
because they chose to use the seeds for food, in case the seed
market is not attractive to them. Moreover, due to the earliness
of the variety, if the plan is unsuccessful, the farmers intend to
use it as animal feed due to the scarcity of feed from January
to July. Farmers were fortunate that they have not signed a
binding contract and the sorghum seed prices in the region
have increased rapidly during the season. Moreover, some
farmers in the districts were actively participating in the
scheme as well as in planting the varieties for household
consumption. For this reason, local demand for the seeds
produced has increased, with an estimated price of 1600 to
2000 Birr per 100 kg of seed. At that time, the farmer union
Burka Galetti offered the farmers 1,500 Birr for 100 kilo-
grams of seeds, but farmers were reluctant to sell to them at
this price. Seeds from all outputs from the Gemechis and
Boke districts were sold to neighboring farmers at an esti-
mated total price of 630,000.00 and 652,750.00 Birr, respec-
tively (1 USD = 22.0 Birr) (Table 1).

The CBSM continued in 2017 for the third consecutive
season including a fourth district (Anchar) (Table 1). This
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expansion was due to the impressive achievements obtained
during the previous years, 2015 and 2016. As a result, during
the 2017 season, further demand and increased momentum
came from the farmers, the farmers' union, and the irrigated
crop extension unit in the West Hararghe zone, and the
scheme almost continued with lower participation of the
sorghum research program when compared to beginning in
2015. The number of farmers increased from 31 in 2016 to 56
in 2017, and the area of seed multiplication increased from
16.29 ha in 2016 to 28.29 ha in 2017 (Table 1). A total of 56
farmers in three CBSM groups were reached in the study
(Table 1). A total of 49.58 ha was covered by improved sor-
ghum seed in three years, 215.6 tons of certified improved
sorghum seed were produced, and of the total multiplication,
203.8 tons of seed were sold with 3.4 million Birr (Table 1).

3.2. Impacts of the CBSM Scheme

The community-based sorghum seed multiplication has
positively impacted smallholder farmers by ensuring
high-quality seed availability, leading to enhanced crop yields
and improved livelihoods. The scheme has provided small-
holder farmers access to new varieties, seed multiplication
techniques, quality seeds, and new markets, improving yields,
income, and seed security for themselves and neighboring
farmers. In total, 215.6 tons of certified seeds have been pro-
duced that could cover 13,377.3 ha, benefiting over 27,000
farmers in the study areas and beyond. The production of seeds
in the local area has allowed for easier and cheaper access to
quality sorghum seeds for both CBSM participants and farmers
in the vicinity. The scheme has also raised farmers' earnings per
unit of land and encouraged sustainable cultivation in regions
with unpredictable precipitation. Farmers who are involved
have observed increased production levels in contrast to farm-
ers utilizing local sorghum varieties, with potential gains of up
to 4.38 tons per hectare. Farmers in the study area practiced
growing long-cycle local sorghum traditionally, which typi-
cally takes about 7-8 months to mature and is threatened by an
unreliable rainfall pattern.

Besides the excellent seed production, a large amount of
biomass was also generated, especially from Melkam, giving
the participant farmers ample feed for their animals. Sorghum
Stover plays multiple important roles beyond grain produc-
tion, including livestock feed, firewood, and construction.
These roles are crucial for livelihoods in dry lowlands and
regions where livestock feed is limited.

3.3. Field Visits, Knowledge, and
Experience-Sharing Platforms

Field visits were organized in the district of Mieso in the
Argiti area in 2015 (Figure 2 A and B), in the district of Ge-
mechis in the Kasehija area in 2016 and 2017 (Figure 2 C and
D), and in the district of Anchar in the Anenno area in the year
2017 (Figure 2 E and F). The visits were organized in the

presence of senior government officials, invited parliament
members of the Federal Democratic Republic of Ethiopia,
members of the Ethiopian Institute of Agricultural Research
(EIAR) top management, local officials and experts at the
zone and district levels, researchers, farmers, and other
stakeholders. The successful experience of the CBSM groups
created a good impression among all participants and was
quite important to extend the experience and lessons learned
to the neighboring farmers and the rest of the sor-
ghum-growing areas. Overall, the CBSM has proven to be a
successful model for improving smallholder sorghum seed
production and the local supply of good quality sorghum
seeds in dry lowland sorghum production ecosystems.

3.4. Strengthening Partnerships and Linkages
Among Stakeholders in the Seed Value
Chain

Considering the effective outcomes of the CBSM scheme
for improved sorghum in the specified districts, Chiro Na-
tional Sorghum Research and Training Center drafted a
Memorandum of Understanding (MoU) upon request from the
West Hararghe Zone Agricultural Development Office for the
West Hararghe Agricultural Development Partnership and
Linkage Advisory Council and its members. The MoU was
prepared based on key principles identified in the agricultural
extension strategy of Ethiopia [34, 35]. The main agricultural
support service providers in the zone, which include the zonal
agricultural development office, research centers, universities,
farmers' unions, and non-governmental organizations have
agreed to maintain close ties and actively participate in ful-
filling the responsibilities set out in the MoU. They officially
signed the agreement in 2017 with members from various
institutions like Zonal Agriculture and Natural Resources,
Chiro National Sorghum Research and Training Center, Oda
Bultum University, Mechara Agricultural Research Center,
Burka Galeti Farmers Union, Odabultum Farmers Union, and
Care Ethiopia- Chiro Branch (Figure 3A).

The successful results of the CBSM in improved sorghum
in the designated areas laid the foundation for future inter-
ventions and collaborations in related projects and research
and/or development endeavours through the establishment of
partnerships and links among different stakeholders.

4. Discussions

Sorghum is vital for food security in Ethiopia. Sorghum
landraces are particularly crucial in mixed crop-livestock
mixed farming. These landraces have extended growing peri-
ods, making them vulnerable to drought events. Planting in
March/April and harvesting in November often fails due to
drought, leading farmers to opt for early-maturing improved
varieties. However, accessing these seeds is challenging. To
address this, a CBSM scheme was introduced in West Hararghe,
involving 56 farmers and focusing on two drought-tolerant
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sorghum varieties. The scheme successfully produced 215.6
tons of certified seeds, providing smallholder sorghum growers
with reliable resources to enhance seed quality, increase access
to high-quality seeds, boost income, and improve climate re-
silience. This innovative approach demonstrates the potential
for benefiting other open-pollinated crops and improving
farmers' livelihoods through stakeholder involvement in the
seed value chain. In the following subsections, we briefly dis-
cuss some of the benefits and key lessons learned from the
CBSM scheme in the study areas.

4.1. The CBSM Scheme Helps Farmers Access
Quality-Improved Sorghum Seeds,
Practices, Increasing Yields, Income, and
Seed Security

A pilot seed multiplication carried out involving two
farmers in the Mieso district in 2015, has demonstrated that
farmers with limited resources can successfully multiply and

market improved sorghum seeds with the provision of ade-
quate assistance and resources (Table 1). Following this
successful pilot seed multiplication (Figure 2 A and B), the
CBSM model was replicated on a larger level, resulting in the
formation of three CBSM farmer groups consisting of 56
members across three districts in West Hararghe, Ethiopia for
the years 2016 and 2017 (Table 1). The CBSM scheme has
empowered farmers by providing them with quality seeds and
knowledge and skills on how to multiply seeds, resulting in
increased production and income. The initiative also im-
proved seed security, enhanced access to quality seeds, and
increased production and climate change resilience, benefit-
ing smallholder farmers and enhancing food security. Similar
schemes have demonstrated the potential to enhance the
availability and affordability of high-quality seeds to small-
holder farmers [15, 16] while enabling farmers to use bet-
ter-quality seeds, new varieties, and other production tech-
niques to increase their production [27, 36].

Table 1. Seed yield and | come earned by farmers involved in CBSM of two improved early maturing varieties during the 2016 and 2017
off-season using supplemental irrigation in Mieso, Gemechis, Boke, and Anchar districts of West Hararghe zone, Oromia.

District Number of farmers  Variety Year

2015
Mieso 2 I\D/Ieikzm and

ekeba 2016

2016
Gemechis 14 Dekeba

2017

2016
Boke 17 Dekeba

2017
Anchar 25 Melkam 2017
Total 58

Another key benefit of the CBSM scheme was that it pro-
vided smallholder sorghum farmers with access to markets
that they might not otherwise be able to reach. By producing
high-quality, certified sorghum seeds, farmers were able to
sell their products to other farmers in the study area and be-
yond, generating income. Almost all the sorghum seeds pro-
duced (93.4%) were sold to neighboring farmers, ensuring
seed security at the local level. Furthermore, the smallholder
farmers who participated in the scheme benefitted from in-
creased seed prices and local demand and were able to sell at
higher prices than offered by the farmers' union, empowering
participant farmers for additional income without being bound
by agreements (refer to section 3.1). Other studies have shown
that CBSM empowers farmers in seed production, marketing,
and quality control, enabling them to sell surplus seeds, in-

Area (ha) Seed yield (tons)  Seed sold (tons)  Income (Birr)
25 115 11 93,500

25 10.8 10.5 157,500

8 36 34 595,000

8 32 30 525,000

8.29 373 35.3 617,750

8.29 34 32 560,000

12 54 51 892,500

49.58 215.6 203.8 3,441,250

crease income, and reduce poverty [26, 27]. Local markets are
key seed sources for sorghum growers [25], with
farmer-to-farmer seed exchanges enhancing seed security at
the community level [36-38].

The CBSM in this study presents a promising solution for
smallholder farmers to access quality seeds and highlights the
importance of linking informal and formal seed systems for
agricultural sustainability. Integrating CBSM into formal seed
systems, aligning production with farmers' preferences, and
emphasizing quality standards are essential for sustainable
agriculture [21, 37]. Informal seed systems are important for
smallholder farmers who struggle to access quality seeds [16,
39], often resorting to lower-quality farmer-saved seeds [19-21].
In Ethiopia, less than 20% of farmers use seeds from formal
systems [23], and seed companies only produce a limited
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amount of sorghum seeds, mostly for government programs.
Thus, implementing CBSM allows farmer groups to produce
high-quality seeds for sale, fulfilling the country's seed needs
and improving sorghum production [16, 39]. Similar initiatives
in Kenya, Malawi, and Tanzania demonstrate that CBSM can
serve as a viable alternative to formal seed systems [28].

4.2. The CBSM Scheme Promotes the Use of
Early-Maturing Improved Sorghum with
Seed Access, Improving Climate Resilience

The CBSM scheme facilitated informal access to improved
sorghum varieties, Melkam and Dekeba, for smallholder and
subsistence farmers in remote areas, particularly those prone
field days,

to drought. Various activities such as

farmer-to-farmer exchange visits, and training sessions helped
farmers recognize the value of these varieties, leading to the
sale of certified seeds to neighboring farmers. This scheme
not only increased yields and income for participants but also
ensured seed security for nearby smallholder sorghum farmers.
The CBSM scheme generated 215.6 tons of certified seeds,
potentially covering 13,377.3 ha of land and benefiting over
27,000 farmers in the study areas and beyond. By promoting
early-maturing and drought-tolerant sorghum genotypes with
seed access, the scheme helped farmers adapt to climate
challenges through a late-sowing strategy [10]. Moreover, the
improved sorghum varieties also provided ample biomass
yields for livestock, addressing feed shortage issues in the
study area.

Figure 2. Field performance of sorghum varieties (Melkam [A and E], and Dekeba [C]), and field day visits with stakeholders on the CBSM in
Mieso district at Argiti area in 2015 (A and B), Gemechis district at Kasehija area, 2016 (C and D), and Anchar district at Anenno area, 2017

(E and F).

Figure 3. A discussion panel was held on the success and key lessons learned from the sorghum CBSM scheme in the study areas, and an
agreement signing event (Figures A and B) on a binding draft document for strengthened partnerships and linkage among the West Hararghe
Agricultural Development Partnership Advisory Council and representatives of its members, held at Chiro National Sorghum Research and

Training Center, May 2017.
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4.3. The CBSM Scheme's Success Requires
Active Stakeholder Engagement in the Seed
Value Chain

The success of CBSM schemes depends on engaging all
stakeholders in the seed value chain, including formal and
informal systems [15, 40]. Formal systems provide technical
support and quality control, while informal systems ensure
seed availability to farmers at the right time and price [15, 40].
It is also essential to diversify seed sources, use cli-
mate-resilient crops, and connect seed demand to local pro-
duction based on farmer preferences. Sustainability depends
on engaging all stakeholders, prioritizing locally adapted
seeds and smallholder quality standards [21, 37], and collab-
orating within the seed value chain [27, 41].

Success factors for multiplying high-quality sorghum seeds
include strategic site selection, farmer collaboration, forming
clusters, and continuous monitoring. Proper site selection,
forming community interest groups, and working with farmer
clusters are crucial for logistical efficiency and increased
participation [15, 37]. Training, on-the-job support, regular
monitoring, and inspection are essential, with partnerships
with the National Sorghum Program ensuring a constant
supply of quality source seeds.

Seed quality control, certification, proper packaging, and
effective marketing are vital for sustainability. Smallholder
farmers should be introduced to contract systems for pro-
duction and market opportunities, while partnerships in the
seed value chain need strengthening. Undefined roles in the
seed value chain in West Hararghe [42] require identifying
roles and strengthening partnerships and linkages among key
stakeholders, which should be undertaken from time to time
to ensure the success and sustainability of CBSM groups
(Figure 3A and B). Thus, stakeholder engagement in both
formal and informal seed systems is crucial for the success
of CBSM schemes [15, 40], and incorporating CBSM into
formal seed systems also promotes long-term sustainability
[37, 43].

5. Conclusions

The study's findings indicate that the CBSM scheme sup-
ports smallholder sorghum farmers by ensuring seed security
for drought-tolerant genotypes and improving access to qual-
ity seeds. This enhances smallholder farmers' ability to with-
stand drought stress, increase productivity, and ensure food
security. The scheme also builds local capacity for seed pro-
duction and distribution, benefiting farmers by providing
access to new markets. By selling high-quality certified seeds,
farmers can generate income for reinvestment in their farms
and communities. Active participation from all partners in the
seed value chain is crucial for the scheme's success, high-
lighting the importance of collaboration to address seed se-
curity and climate-related challenges in smallholder sorghum

farmers. With investment and support, such schemes could
contribute significantly to building sustainable and resilient
food systems, addressing key challenges in agriculture and
food security, and helping policymakers and farmers tackle
seed security and climate-related issues effectively.
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