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Introduction

Beans (Phaseolus vulgaris) are increasingly becoming an important crop in Ethiopia. The crop largely
contributes to the national economy (commodity and employment) and is a source of food and cash
income to the resource-poor farmers. Of 1,357,523 ha (11.8% of crop land) covered by pulse crops
in Ethiopia in 2010/11, 237,366 ha (2.01%) were covered by common bean and 340,279 tons of
production was obtained (Source: CSA 2011).

The country stands seventh in area and sixth in production among the 29 countries that produce
common bean in Sub-Saharan Africa (SSA). During 2003 to 2010, the area under beans increased by
34.3%, from 181,600 ha in 2003 to 244,012 ha in 2010, while production increased threefold, from
117,750 tons in 2003 to 362,890 tons in 2010 (Fig. 1) and the average yield more than doubled, from
0.615t ha' to 1.487 t ha. By 2012, bean area expanded to about 350,000 ha. Ethiopia is the largest
exporter of common bean in Africa, earning about USS 66 million in 2010 compared to USS 17 million
in 2006. The export quantity rose to about 77,000 tons in 2010 compared to 49,000 tons in 2006. Since
2005, the quantity of formal bean export (particularly white-seeded bean) has increased from 62,000
tons to 75,000 tons (Fig. 2).
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Figure 1. Trends in bean production and area during 2002/03 to 2010.
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Figure 2. Quantity (tons) of exported bean products during 2005 to 2010.

Research and development

The National Bean Research Program focuses on strengthening national bean crossing program,
acquiring and evaluation of germplasm (advanced lines, elite materials) from international sources in
different locations, and conducting different performance trials and releasing varieties. Breeding and
variety selection is guided by adaptability needs, market demand and food security of the Ethiopian
consumers. More research is conducted on integrated crop management options and market access
challenges.

Variety development

The Ethiopian National Bean Research Program in partnership with CIAT has made extensive efforts to
develop common bean suitable for different agroecologies in the country. More than 40 varieties from
the different market classes of beans have been developed and few of them have been popularized
(Table 1). Despite the release of several bean varieties, the majority of farmers still grow old varieties
with traditional crop management practices.

Major bean production constraints

Genetic factors

¢ Limited varietal option for small white market class seed which are highly demanded by the canning
industry internationally.

¢ Narrow genetic diversity in global germplasm collection for small-seeded bean varieties contributes
to these constraints. But it is possible to create variability through breeding.
Prevalence of diseases and insect pests

¢ Diseases such as common bacterial blight, anthracnose, rust, angular leaf spot, halo blight and
common mosaic virus are also the major factors which contribute to the heavy loss of yield.

e Major insect pests like bean stem maggot and storage pests such as bruchids and beetles also
p contribute to reduced yield and production.



Table 1. Common bean varieties released by NARS in Ethiopia.

Variety Pedigree Year of release  Suitable areas

Lehode DA-NAZCR-02-12 2010 Northeastern

Loko AFR-716 2009 Western

Batu A197xOM NAZCr-02-11 2008 In areas with short season
Deme SUG-131 2008 In all bean growing areas
Kufanzik MX-8754-9M 2008 Eastern (Hararghe Highland)
Dursitu DOR-811 2008 Eastern (Hararghe Highland)
Hawassa Dume ~ SNNPR-120 2008 Southern region (Wolaita, Sidama, Gamu Gofa)
CRANSCOPE 2007 Central Rift Valley (CRV)

ACOS RED - 2007 CRV and Southern region
GABISA VAX-2 2007 Western bean growing regions
Chercher STTT-165-96 2006 Eastern (Hararghe Highland)
Haramaya G-843 2006 Eastern (Hararghe Highland)
Chore STTT-165-92 2006 CRV and Eastern Ethiopia
Dinkinesh XAN-310 2006 All bean growing regions
Melkadima RAB-484 2006 Southern and Southwest
Batagonia RWV-482 2005 Southern

Anger EMP-376 2005 Western

Tibe 812-BRC-28 2004 Western

Wedo MAM-41 2003 Northwest

Ibado AFR-722 2003 Southern

Omo-95 RWR-719 2003 Southern

Nasir Dicta-105 2003 Across all bean growing regions
Dimtu DOR-554 2003 Across all bean growing regions
Tabor A-788 1998/99 CRV and Southern

Zebra GX-1175-3 1998/99 Across all bean growing regions
Gobe Rasha-1 ICS-15541 1998/99 Southern and Southwest
Beshbesh Originally ‘Cross 5’ 1998/99 Local cross and for bean stem maggot problem areas
Melke Originally ‘Cross 14’ 1997/98 Local cross and for bean stem maggot problem areas
Ayenew 1997 Eastern

Gofta G-2816 1997 Across all bean growing regions
Atndaba A-262 1997 Across all bean growing regions
Red Wolaita 1974 Southern

ARO4GY 2005 CRV

Nazareth-2 TAO4JI 2005 CRV

Awash Melka PAN-182 1998/99 All bean growing regions

Roba 1990 All bean growing regions
Awash 1 1990 All bean growing regions
Mexican 142 1973 All bean growing regions

Lack of suitable varieties for mid to higher altitudes and for irrigated and short
growing seasons

¢ Due to the recurrent occurrence of moisture stress in mid altitude areas of the country, common
bean is now replacing the already potential legume crops (faba bean and field pea).

e Due to improvement of price and market opportunities, bean production by using irrigation is
profitable and production during the short growing season (belg) is crucial especially to support
food and nutritional security of resource-poor farmers.

¢ But no varieties have been developed for all the three scenarios.
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Environmental stresses (climatic and edaphic factors)

[ )

[ )

Erratic rainfall and heat stress
Allocation of marginal land with poor soil fertility

Low soil pH conditions (including Al toxicity) in western and southwestern growing regions

Socioeconomic, technology transfer and utilization factors

Access to quality seed by all resource-poor farmers

Marketing services

Poor grain quality (varietal mixture and foreign matter)

Low domestic production (especially of niche market varieties)

Limited research and extension interventions in utilization technology and nutrition of beans

Research for development emphasis in TL-ll Project Phase 2

Support national crossing program

Support introduction and exchange of germplasm lines which are tolerant/resistant to different
production constraints

Support variety evaluation trials including participatory variety selection (PVS)
Support demonstration and popularization of newly released varieties
Intensify seed production and strengthen community-based seed systems

Introduce affordable machinery for plowing, planting, weeding or intercultivation, harvesting,
cleaning and packaging

Develop and introduce effective integrated pest management (IPM) strategies against bean stem
maggots

Strengthen research on biofortified food type varieties and promotion of the developed varieties
(such as Gofta, Roba and others)

Encourage the introduction of policies on grades and quality standards especially for colored beans

Expected outcomes from National Bean Research Program

Increased access by farmers to improved common bean varieties resistant to multiple environmental
stresses

Increased access to cost-effective and environment-friendly integrated stress management options

Increased capacities of men and women to participate in technology development, delivery and
decision-making

Increased access to new and existing markets and its opportunities

Increased access particularly for information and knowledge that shapes bean technology
development and delivery and influences policy



Agroecological zones

Common bean is widely grown across the country. The highest concentrations are located in Oromia
region where more than 50% of common bean grain products are produced for export market. Central
Rift Valley (CRV) that consists of parts of East Shewa, Arsi and West Arsi zones and west and east
Hararghe highlands belong to Oromia region. The CRV areas are considered the major “common bean
belt” and specialize in white-seeded beans that are mainly produced for the export market (Fig. 3).
West and East Hararghe highlands produce beans intercropped with sorghum, maize and chat.

The Southern (SNNP) region, which includes Sidama, Wolayta and Gemu Gofa zones, is the second
production area (Table 2). Most of the production from SNNP is used for household consumption.
Various administrative zones in north and north-central, southwestern, western and northwest parts
of Ethiopia also produce bean (Fig. 3). Regions other than CRV produce mostly colored beans of various
sizes that are used as food and for local markets, although these are also exported to neighboring
countries like Kenya and Somalia, mostly through informal channels.

Table 2. Area and production of common bean across
regions in 2010/11 cropping season in Ethiopia.

Region Area (ha) Production (t)
Oromya 108,658 142,522
SNNP 76,398 104,904
Amhara 16,442 20,110
Tigray 84 19
Gambela 25 12
Dire Dawa 273 505
B/Gumiz 5614 8541
Total 207,494 276,713
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Figure 3. Bean production areas in Ethiopia.



Achievements in the seed systems

Foundation seed production and distribution

Foundation seed production is primarily done by the National Bean Research Program and distributed
through different partners. Since 2004, about 771 tons of foundation seed of more than 15 improved
varieties have been produced and distributed (Table 3).

Table 3. Foundation seed supplied during 2004 to 2011.

Year No. of varieties Quantity (t)
2004 9 137
2005 8 66
2006 8 83
2007 7 56
2008 15 122.4
2009 7 112.2
2010 8 98.9
2011 7 95.5
Total 771

The increased availability of foundation seed served to augment the subsequent production of certified
and quality declared seed which was availed to farmers. This increased access to good quality seeds
(certified, farmer accepted quality) of improved and adapted varieties supported by the use of a range
of improved agronomic practices [appropriate seed rate and plowing, timely weeding and judicious
use of fertilizers (about 100 kg ha* DAP)] led to increased productivity. At national level, the grain yield
more than doubled from 0.615 t ha to 1.487 t ha during 2004 to 2010 (Fig. 4) (Source: CSA 2010).
Farmers’ cooperative unions played a major role in improving the fertilizer accessibility as loan to their
members.
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Figure 4. Trend in bean productivity during 2003 to 2010.

Improvement in market access and bean price

One of the major concerns of farmers in sustaining the use of improved varieties particularly in CRV
region was the lower price of grain paid to farmers. Therefore the wider use of improved technologies
depended on bean price. During 2004 to 2010, the bean price per ton increased fivefold. In 2004,
the price was USS 120 per ton; and this increased to USS$ 650 per ton in 2010 after the establishment
of Ethiopian Commodity Exchange. At the same time the quality of grain supplied to ACOS (seed
company) increased (impurity decreased from 25—-30% in 2006 to 3% in 2009).



Seed requirement for three years

Current bean area has expanded to about 350,000 ha of land. With mean seeding rate of 100 t ha?,
35,000 tons of seed will be required nationally to obtain 100% adoption. If 30% adoption is targeted
under TL-Il by the end of three years, 10,500 tons of seed will be needed to achieve the target. Our
productivity goal is 2.5 t ha? at intervention sites and 1.8 t ha? nationally, to reach a total national
production of 630,000 tons.

Source of seed

Research centers

Research centers together with different partners will contribute towards production and distribution
of the target amounts of seed. It is expected that the bean research centers under federal and
regional research institutes together will produce 300 tons of seed. About 100 tons of this seed will be
distributed using small packs and 200 tons will be distributed using commercial packs (large packages).

Partners

The remaining 10,200 tons of the seed is expected to be produced by partners in the private sector
(Table 4). About 75% of the seed will be distributed to moisture stress environment and 25% to the
other potential bean growing agroecologies of the country.

Table 4. Estimated amount of seed to be produced by partners.

Partners Amount (t) Seed class
Farmer cooperative unions (FCU) 6200 C1-C3
Private farm 1200 C1-C3
Farmer groups and individual farmers 1300 C1-C3
Parastatals (Seed enterprises) 1500 Basic, C1-C3

Constraints

¢ Informal system dominates and has technical and infrastructural gaps
¢ Certification system for the informal system is not clear

¢ Total lack of mechanization at all steps

¢ Unpredictability of market price

e Lack of quality seed at any point in time in adequate quantities by variety

Potential partners

¢ CIAT, PABRA, ECABREN

e Ministry of Agriculture, Regional/Zonal/Woreda ADOs

¢ Seed enterprises (ESE, OSE, SSE, ASE)

e Research institutes (SARI, OARI, ARARI, TARI)

¢ Higher learning institutes (Alage CoA, Haramaya and Hawasa)

¢ NGOs (CRS: MCS and WCS, NDPIc)

¢ Farmers’ cooperative unions (MB, LA, COB, Liban, UW, Admas, Melik)
¢ Private farms (Alemayehu, Robani, Aser, ELFORA)

e Farmer groups and individual farmers

¢ Agricultural Transformation Agency (ATA): newly emerging and potential one
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Opportunities

¢ Building on lessons and experiences to expand decentralized seed system

¢ Expanding well established partnerships

¢ Availability of market for seed and grain

¢ Improved policy environment (ATA, GTP)

¢ Establishment of Ethiopian Commodity Exchange (ECX)

¢ Availability of improved varieties

¢ Improved awareness in using common bean as food and nutritional security crop

Seed production and distribution plans

These are given in Tables 5 and 6.

Table 6. Common bean seed distribution plan for Ethiopia.

Region Zones Woredas (districts)
Oromiya East Shoa Adama, Lume, Boset, Bora, Adamitulu and Ziway Dugda
West Arsi Shashamane, Siraro, Shala
Arsi Sire, Dodota, Merti jeju, Aseko, Seru, Shirka
West Showa Goro
East Wollega Sibu sire, Diga, Gutin, Bako Tibe, Gobu sayo, Bila, Fincawa, lllu galan
West Wollega
East Hararghe Kersa, Goro Gutu, Meta, Deder
West Hararghe Guba Koricha, Anchar, Chiro, Doba, Tulo, Oda bultum, Daro lebu
Guji Guii
Borena Borena
Bale Del-mena, Giro, Ginder, Berbere, Sawena, Rayitu
SNNP Sidama Dale, Loka Abaya, Boricha, Hawasa Zuria, Bursa, Bensa, Aroresa
Wolaita Humbo, Sodo Zuria, Kindo koysha, Boloso sore, Kindo didaye, Damot pulasa, Ofla
Gamo gofa Kucha, Goffa, Bonke, West abaya
Dawro Tercha, Loma
Kambata Tembaro  Angacha, Tembaro
Hadiya E/Badawacho, W/Badawacho, Shashogo
Silte Silti, Sankura, Dalocha, Hulbareg
Guraghe Abeshege, Cheha and Enemorna Ener, Mareko
Amahara North Wolo Sirinka, Kobo
South Wolo Borena, Sayint, Meqdela, Kalu, Tehuledere, Werebabo
North Showa Kewet, Merhabete, Berehet, Efratana gidim, Antsokiya gemiza, Ankober, Asagrit
South Gonder Lay gayint, Tach gayint, Simada, Libokemkem, Ebnat, Dera
East Gojam Shebelberenta, Goncha sisoenese, Enebse sarmidir, Hulet eju enese, Baso liben,
Awobel
West Gojam Bure, Jabitehinan, Gonj kolela, Yilmanadensa, Wonberma
Tigray South Tigray Alamata, Mohoni
Central Tigray
Benishangul ~ Metekel Dibate, Pawe, Mankush, Mandura, Mambuk, Bulen
Kemashi
Somali Jigiga Jijga, Gursum, Babile




Chickpea

Asnake Fikre, Million Eshete, Ganga Rao and Said Silim

Introduction

Chickpea is one of the important legumes accounting for about 15% of Ethiopian legumes (1.5
million ha) with about one million households engaged in its production (Source: www.csa.gov.et). Its
cultivation area (220,000 ha) is about 1.7% of total field crops cultivation in the country. It is less labor
intensive compared to many field crops (Kassie et al. 2010) as its production is towards the end of the
cropping season, so there is less weed pressure and less soil management cost (drainage). The crop
is known for soil nitrogen enrichment, rotational advantages and less cost of production. It is also an
important source of diet and consumed in Ethiopia in different preparations like snacks, curry, blend,
green pea, salads to mention a few. Ethiopia is the leading producer (3.1 million tons), consumer and
seller of chickpea in Africa, and is the sixth most important producer in the world (Kassie et al. 2010).
With the emerging situation, Ethiopian chickpea production is shifting from traditional cultivars to
improved varieties and from desi types to the kabuli types. Other progressive shifts include the use of
market oriented cultivars and enhanced adoption of production packages recommended by research.
Production of chickpea has shown steady improvement over the last decade. The major contributor
of this production is the dramatic productivity improvement of the crop than area expansion (Fig. 1).
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Figure 1. Area and productivity of chickpea in Ethiopia
(Source: Central Statistical Agency, Ethiopia).

Contribution to national GDP, farmer income and food and nutrition
security

Chickpea is an important market crop in Ethiopia. Most farmers sell more than 75% of the produce.
The contribution of chickpea to the national economy is significant. Ethiopia shares about 4.5% of
global chickpea market and on average received USS 16 million during 2000 to 2008.

Both the local and export markets of chickpea are getting more attractive. Farmers currently receive a
total income of 30000 to 40000 birr (USS 1760-2300) per ha for improved chickpeas. The net income
is high since the production cost for chickpea is among the lowest. Chickpea is among the economically
viable commodities in Ethiopia. Its role in soil fertilization is significant. An average of 4 kg per person
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per annum is the current production consumption ratio in Ethiopian chickpea. In any case chickpeais an
important food source (curry, snack, green pea, splits) in the food habit of Ethiopians that complement
the need for protein sources.

Research and development

Conventional breeding has been practiced in Ethiopia since four decades. Full-fledged research
undertakings started in the 1970s using local diversity collection, characterization and evaluation. The
germplasm pool in the early breeding program was desi type. Hence old varieties have been developed
as desi types, until recently getting overridden by the kabulis which have increasing demand and
preference. Variety development is a well established scheme in research, where on average it has
taken 6 to 8 years for development of each variety (Table 1).

Table 1. Characteristic features of chickpea varieties released in Ethiopia.

Area of Average

Areaof  actual yield
potential  adoption potential
Year of coverage estimate on-farm

Variety' release  Pedigree (ha) (ha) (kg ha')  Selected varietal traits

Minjar 2010 ICCV 03107 1700

Acos Dubie (K) 2009 Acos Dubie 10000 10 1800 Extra large seed size, best niche
market

Natoli (D) 2007 ICCX 910112-6 25000 50 3000 Good yield and seed quality, root rot
tolerance

Mastewal (D)? 2006 ICCV 92006 5000 100 2000 Good yield and seed quality

Yelibe (K)? 2006 ICCV 14808 3000 50 1750 Good yield and seed quality

Ejere (K) 2005 FLIP-97-263c 3000 1000 2250 Good yield, aschochyta blight
tolerance, earliness

Habru (K) 2004 FLIP-88-42¢ 50000 15425 2700 Earliness, good yield, aschochyta
blight and root rot tolerance

Chefe (K) 2004 ICCV 92318 7000 964 2450 Root rot and aschochyta blight
tolerance, good yield and adaptation

Shasho K) 1999 ICCV 93512 50000 19536 2300 Root rot tolerance, good yield and
adaptation

Arerti (K) 1999 FLIP-89-84c 100000 41436 3350 Aschochyta blight resistance, good
yield and adaptation

FLIP (K) 2005 1500 420 1850 Good adaptation, not registered,
introduced by MoA

Akaki (D) ICCL-820016 10000 5000 2000 Good yield and seed size, fusarium
wilt and root rot tolerance

Worku (D) ICCL-820104 10000 6000 2000 Good yield and seed size, fusarium
wilt and root rot tolerance

Marye (D) 1985 K-850-3/27 x 12000 10000 1850 Good yield and seed size, fusarium

F378 wilt and root rot tolerance

Dubie (D) 1978 2000 1000 1500 Good yield, seed size and

adaptation

1. D = Desi; K = Kabuli.
2. Released by Amhara regional research system.




The major constraints to chickpea production are:

e Pests and diseases and their dynamism (bruchids, pod borers, aschochyta blight, fusarium wilt,
stunt virus)

e Waterlogging, drought, heat, cold/frost
e Seed supply inadequacy, green-pea picking, poor cultural practices

e Lack of harvester, thresher, grading and planting machines at affordable level

Agroecologies for chickpea cultivation

Chickpea is a cool season crop and fits well in the central highlands of Ethiopia. It is commonly produced
on black vertisols where both waterlogging and soil cracking due to moisture stress are significantly
recognized. Hence its production has to be cautiously undertaken through optimization of the two
extremes. Recently we have developed district-based agroecological discrimination of chickpea in
Ethiopia (Fig. 2). These maps can be used with the zonal distribution map developed earlier by Shiferaw
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et al. (2007) for better decision-making on interventions and research priorities. The maps include the
area and potential (productivity) of chickpea in the districts based on existing level from 2009 and
2010 data average. Accordingly there are districts with more than 3500 ha under chickpea and there
are districts with average productivity level up to 3 t ha. Therefore appropriate technologies can be
followed according to the potential of the agroecology in question.

Seed systems

Seed system is a well established entity in Ethiopia since the last three decades. Ethiopian Seed
Enterprise is the foremost institute serving the seed production in the cereal-based cropping system.
As a business institution the enterprise works in more than 90% of the cases with cereals (hybrid
maize, wheat, sorghum). Hence legumes in general and chickpea in particular are served in less than
7% of its seed demand. Therefore the major actor in the seed system of chickpea is the informal seed
sector (seed grower associations, unions, individual farmers, etc).

The private sector, as is common with self-pollinated crops, is poorly involved in chickpea seed
production. Hence the alternative chickpea seed system pathway appears to be the informal seed
system.

Seed systems strategy (2012-14)

With all functional key stakeholders in place, the seed production (informal seed system dominated)
strategy of Ethiopian chickpea is given below:

Total area: 220,000 ha

Mean seed rate: 120-140 kg ha based on seed size

National seed demand: 30,800 t (2012-14) to cover 220,000 ha

Capacity to deliver 35% total area: 77,000 ha

Total seed required to cover targeted area of 77,000 ha ~ 9293 t

Target of productivity enhancement: 3 t ha! at intervention sites and 1.8 t ha at the national level

Total production target: >400,000 t

Opportunities, constraints, partnerships and seed strategy

The target is to cover 35% area in each agroecology.

Opportunities

¢ Well developed informal seed system experience and existence of certified associations
¢ Good market setup for chickpea in general and chickpea seed in particular

¢ Policy environment that enhances innovative seed system

¢ Availability of suitable varieties at federal and regional levels (>20)

¢ Sufficient land mass suitable for chickpea (millions of ha)

¢ High consumption level/culture in the country



Constraints

¢ Dominated by informal system that has technical and infrastructural gaps

Certification process is not clear for informal seed system

°

Total non-existence of mechanization at all steps

Unpredictability of market price

L[]

Lack of adequate quality seed of any variety on demand

Partners and seed production plans

The key partners are listed in Table 2. Seed production plans are given in Tables 3 and 4. Seed delivery
will be handled mainly in a seed revolving or seed loan approach until the bigger impact and demand
is established. The higher demand will then be satisfied by seed growers that eventually grow along
with the technology promotion. By 2014 at least 50% of chickpea farmers at national level will get seed
access through the informal seed system arranged already at accessible point in a decentralized way.
Effective monitoring and support to validate seed quality in a decentralized manner will be served by
the seed department of the Bureau of Agriculture, mandated research centers and the seed enterprises
affiliated to that seed scheme in a contractual agreement.

Table 2. Key partners and their roles in the chickpea seed roadmap implementation.

Partner Role

Research institutions — Debre Zeit ARC, ~ Germplasm development, variety release, production of nucleus, breeder and
Gondar ARC, Debre Birhan ARC, Sirinka  pre-basic seeds, dissemination
ARC, Axum, Mechara, Areka

Agricultural universities — Haramaya, Training agriculturists
Hawassa, Bahir Dar, Gonder, Ambo

Seed enterprises — ESE, OSE, SSE, ASE  Certified seed production, marketing
Agricultural Transformation Agency Facilitation of research and extension

ICRISAT-TL-II Funding, provide improved germplasm, capacity building, facilitate seed
production and distribution, up-scaling

MoA and regional BoA extension services Inputs, seed departments for supporting seed producers, farmers’ mobilization
and dissemination

Local government authorities or policy Farmers’ mobilization, supportive policy, funding, dissemination/up-scaling
makers

NGOs, CBOs, farmers’ associations Mobilization of farmers, group formation, facilitate access to loans, inputs and
markets, advisory services, facilitate seed production

Agro-dealers Advisory services, inputs/seed availability, loans to farmers

Seed companies - ACOS, Gadisa Plc, Certified seed production, marketing and distribution
Buta Plc, etc

Agro-processing — Hilina Plc Value addition or agro-processing
Contract farmers Produce quality seed
Individual farmers Seed buyers and users, grain producers and buyers, dissemination/up-scaling

A
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Vision of success

The vision of chickpea in Ethiopia is to attain highest productivity (>3 t ha!) at national and global
levels thus contributing to the wealth of producer farmers with significant contribution to domestic
food consumption. The overall production will satisfy the national demand and significantly contribute
to the gross domestic product (GDP) with significant amount of exports and/or agro-processing.
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