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Pre-extension Demonstration of Improved Bread Wheat Technologies in Bale

and West Arsi Zones
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P.0.Box208, BaleRobe, Ethiopia
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Abstract

Pre-extension demonstiah of recently released bread wheat varieties were carried out in
Adaba and Dodola districtrom West Arsi zoneand Sinana, Agarfa, Gassara and Ginnir
districts from Bale zoneduring 2017/18 main cropping season. The demonstration was
conducted on 11 per esent ati ve farmerso fields with thi
selecting best performing bread wheat variety/ies with its full packages. An improved variety
(Dambal) was demonstrated and compared with one standard check (Sannate) and oné farmers
variety (Hidase) on a plot size of 20m x 20m. About 160 farmers and 23 experts were
participated on evaluation and selection of the best performing variety. Farmers were
encouraged to select the variety/ies of their interest by their own evaluationacr@@mbined
analysis of variance revealed significant variation among the varieties in terms of number of
fertile tillers per plant; and high significant variation was observed in terms of numbers of seed
per spike. Moreover, Dambal and Sannate varietiad 9.3% and 20.1 yield advantage over
Hidase variety respectively. Pair wise ranking result indicated disease tolerance, high yielding
and high numbers of fertile tillers were the top three important criteria considered by farmers in
variety selection. &nate variety was selected first due to its disease tolerance, high yielding
capacity, high number of tillers (>10), seeds/spike (>60), good crop stand. Dambal variety was
selected second for its attractive uniformitythe plot attractive seed color,apd crop stand,
resistance to lodging. Therefore, Dambal variety should be further promoted in the study areas
and in similar agreecologies as an alternative bread wheat variety.

Key wordsBread Wheat, Dambal \F§ Varietal Traits, Yield Advantage,

Introduction

Bread wheat (Triticum aestivum L.) is one of the most staple food crops in the world and is one
of the most important cereal crop cultivated in Ethiopia. Ethiopia is the largest wheat producer
country in sub Saharan Africa (FAOSTAT, 2014). Hthiopia wheat is cultivated on over 1.6
million hectares of land, accounting for 13.33% of the total grain crop area, with an annual
production of 4.2 million tons, contributing about 15.81% of the total grain production (CSA,
2015). Wheat is lgrely grown in the mid and highland areas of Ethiopia spanning at altitudes of
1500 to 3000 m above sea level (m.a.s.l). However, it is mainly grown between1800 to 2500
m.a.s.l in the country (Winch, 2007). Arsi, Bale and Shewa administrative zondbe of
Oromia Regional State of Ethiopia are among the major wheat areas with 53.4% of the
wheat produced in Ethiopia coming from these zones (CSA, 2015).

The Arsi and Bale zones are included among the highest potential agroescatodtastern
Africa for wheat production (Jobie, 200w%)2015/16 cropping season, the area covered with
wheat production in Bale and West Arsi zones were about 143,972 and 120,067.93 hectares
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respectively with average yield of 28.97 and 32.97 aisntespectively (CSA, 2016)n

Ethiopia wheat is predominantly grown by small scale farmers at a subsistence level, and these
farmers experience a wide range of biotic, abiotic and socioeconomic constraints. Wheat rusts
stem rust, leaf rust and stripeyailow rust are the major biotic constraints in all wheat growing
regions of the country (DRRW, 2010).Different reports are available on the low adoption rate of
improved wheat varieties by resource poor farmers in Ethiopia. The major reasons are lack of
effective seed production and delivery mechanism, weak integration of variety requirements
between breeders and farmers and less adaptation of the breeders developed varieties to the local
environments (Nelson, 2013).

Consequently, the research systemehbeen making continuous and unreserved endeavors in
varietal development and variety replacement to ensure the sustainability of early generation
seed source for both formal and informal seed multipliers and distributors. In line with this,
Dambal varietyof bread wheat was recently released by Sinana Agricultural research center in
2015 with full recommended packages. Dambal hasb@t/ha yield potential, 20.6% vyield
advantage over standard check (Matldalabu) and 41.3% over local check. However, this
technology was not evaluated still by farmers in recommendation areas to ensure the social
feasibility of the technology.

Studies show that participatory technol ogy ev
have several advantages, such as increaseldstable crop productivity, faster release and
adoption of varieties, better understanding
biodiversity, increment in cost effectiveness, facilitated farmers learning and empowerment
(Sperling, 200LThus, participatory demonstration and evaluation of improved bread wheat
technologies with the participation of farmers and other stakeholders for sustainable production

and productivity wagonducted to creat awareness on the importance of improved breatl whe
technologies, build famers™ knowledge and skill on wheat production and management packages
and recommend the best performing bread wheat variety for futhing up.

Methodology

Description of the study area

Preextension demonstration of retigrreleased bread wheat varieties was carried out in Adaba
and Dodola districts of West Arsi zone and Sinana, Agarfa, Gassara and Ginnir districts of Bale
zone, Oromia National Regional State (ONRS), Ethiopia. West Arsi and Bale zones are among
the 20 Adnmistrative zones located in south eastern parts of Oromia, Ethiopia.

Bale Zone

Bale zone has eighteen (18) rural and two (2) town districts, out of which nine (9) rural districts
are suitable for crop production. The other nine (9) rural districts gn@pastoralists and
pastoralists. The total area of Bale zone is about 63,555km2 (6,355,500 hectares), which is
16.22% of ONRS. It is estimated that 88% and 22% are rural and urban dwellers, respectively.
About 95% of the population is engaged in agrimét The agreecological zones of the zone are
extreme highland (cold) 0.04%, highland (14.93%), midland (21.5%) and lowland (63.53%). The
mean annual temperature of the zone is found between 3.50c and 350c, respectively. The area
receives an average anhuainfall of 1450mm whereas the minimum and maximum rainfall is



400mm and 2500mm, respectively. Bale zone has bimodal rainfall patterns and two distinct
seasons, namel vy, Belg (in Afan Oromo <call ed
extends fromMar ch to July and Meher (i n Afan Or omc
harvesting time) extends from August to January. The zone is bounded by West and East
Hararghe zones in the North, Arsi and West Arsi zones in the West, Guji zone in the South and
Somali National Regional State in the East. Robe town is the capital town and administrative
center of the zone (BZADO, 2014).

West Arsi Zone

West Arsi zone has twelve (12) rural and two (2) town districts and having the total area of
12,556km2 (1,255,600 btares). About 95% of the population is engaged in agriculture.
Geological Survey shown that about 76.19% of the zone are flat plain, while about 23.81% are
ragged or unutilized terrain that including valley, gorges, hills and dissected plateaus (MOFED,
2010). Most parts of the zone have elevations of ranging from 1500m to 2300m.a.s.l. The mean
annual temperature of the zone is found between 1Z®mc. For most of the areas, the rainy
season starts in March and extends to November with the increasingtcatice in June, July

and August. On average, the zone gets annual mean rainfall of 1300mm. The zone is bounded by
East Shewa zone in the North, South Nations, Nationalities and People National Regional State
in the West, Arsi zone in the northeast, Gzgine in the South and Bale Zone in the East.
Shashemenne town is the capital town and administrative center of the zone (WAZADO, 2014).
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Site and farmersd selection

Site selection

The research was conducted inrfaistricts (Agarfa, Gassara and Sinana) potential bread wheat
producing districts of Bale zone. Whereas two Districts (Adaba and Dodola) were selected from
West Arsi zone. Purposive sampling methods were employed to select five representative
districts fom the two zones based on their potential for bread wheat prodaatiobeing AGP



Il target districts given for Sinana Agricultural Research Cerffeom each district two
representative Kebeles were also selected purposefully based on their acgessibilit
production potential of the crop.

Farmerso selection

Participatory approach by strengthening the formerly established Farmers Research Extension
Group FREGS/FREGs) was the main strategy during demonstration of the technology.
Strengthening the preausly established FREGs was aimed to bring significant change on the

farmerso knowl edge, altitude and skil/l of t h
establishment oFREGS/FREGs different criteria were taken in to consideration in order to
susai n the group wor k; of which were farmer so

for supervision of activities (vicinity), good history of compatibility with groups and motivation

and experience to share innovations to other farmers. Consequer@iREGFREG with 20
members by taking in to account farmersd reso
established at each Kebele with involvement of gender disaggregation. Moreover, two
representative trial farmers from ed€EREGFREG wereselected at each kebele (with the help

of group members and DAs).Willingness to contribute suitable the land for the trial, vicinity to

roads so as to facilitate the chance of being visited by many farmers, initiatives to implement the
activity in highqudity, good in field management and willingness to explain the technologies to

others were the criteria used to select the hosting farmers.

Materials and Field design

An improved bread wheat variety (Dambal) was demonstrated and evaluated against one
stmdard check (Sannate) and one farmerdés varie
x 20m was assigned for each variety in the main cropping seRsanplanting with thespacing

of 20cm between rows was applied in which sowing was done by driflithe prepared rows.

The recommended seed rate of 150 kg/ha and inorganic fertilizer rate 100/100 kg/ha UREA/DAP

was applied with split application ®fitrogen: 1/3 at planting time and 2/3 at tillering stage of

the crop. Farm operations (land prepamaploughingfour times oxen ploughwere carried out

by hosting farmers, whereas activities such as land leveling, planting, first and second weeding,
harvesting, threshing were handled by Sinana Agricultural Research Center.

Technology demonstration anl evaluation approaches

Mini -Field day: Mini-field day was arranged to create awareness and farmers shared experience
and knowledge. Regular joint monitoring and evaluation (follow up actions) and provision of
technical advice were undertaken at differembp stages based on necessary emerging
knowledge/skill and technical advice needs. Field day is a method of motivating people to adopt
new practices by showing what has already achieved under field conditions. In other words, it is
to show the performancand profitability of new practices/technologies/innovation and to
convince about the applicability. Besides, it is a way of facilitating people to visit new
innovation for the purpose of bringing mass mobilization. Thus, mini field days were organized
ateach demonstration site in order to involve key stakeholders and enhance better linkage among
relevant actors. Discussion session and result comniiamdarum were also organized.



Participatory seledion of demonstrated varieties

FREGS/FREGs memberad other follower farmers were encouraged to participate on different
extension events organized at each site. These were mechanisms used to enhanrte farmer
farmer learning and information exchange suah trainings and field visitsThe target
beneficiaies of improved agricultural technologies are strongly inclined to their preferences.
These preferences will cause them to give up less favored good crops/varieties for more favored
ones. So, consulting the intended end users to assess which qualitg/fgtcular variety they

desire (to be considered in plant breeding program) is highly important. Because, it will not only
be resource saving in terms of preferred variety promotion/dissemination, but also time saving
and fast adoption (Dan, 2012). éach trial site, brief orientation was given to the evaluators on
how to integrate researchersod6 criteria to the
order of their importance, how to carefully assess each variety by considering eath amide

using rating scale, how to organize collected data, how to make group discussion and reach on
consensus, and finally report through their group leader at the end.

Data type and method of data collection

Both qualitative and quantitative data welected using appropriate data collection methods

such as direct field observation and focused group discussion (FF&).dataper plot in all

locations were recorded.otal number of trial farmers and mini field days were recorded by
gender disaggregt i o n . Far mer sdéd pref er enbkes andadislikeh,e de m
which is the base for plant breeding procassl perceptions towards the performance of the
technologies) was identified.

Data analysis

SPSS was used as statistical packagec(iitise statistics was used to analyze the data).

Far mersdé perception on the performance of i mp
district and analyzed using Pair Wise Rankifgir Wise Ranking was used as a tool to
summar i ze feancemowards inpopantevdriety trafBoef and Thijssen, 2007)

Results and Discussios

Yield and agronomicperformance of the Varieties

The yieldand agronomic performancé demonstrated varieties (Dambal, Sannate and Hidassie)
is shown in table 1 bela Results from ANOVA table reveadl that there was significant
difference among demonstrated varieties in terms of number of fertile tillers per plant and
numbers of seed per spike. However, there was no significant yield difference among the
demonstratedarieties.

Tablel. Yield and agronomic performance of demonstrated varieties

Yield components Varieties Number of trial | Mean Std. Deviation | Significance (al
farmers U=5 %)

Dambal 6 5.95 1.84

Number of fertile tillers | Sannate 6 7.05 0.97 *
Hidase 6 4.95 1.08
Dambal 6 47.88 4.71 o

Number of seed per spil Sannate 6 56.92 7.29
Hidase 6 46.65 4.34

. . Dambal 11 47.25 10.22

;]/('i'tdare obtained  pe Sannate |11 55.95 11.31 Ns

Hidase 11 43.19 14.97




Comparison of yieldadvantage of improved varieties

Cal culating yield advantage of the i mproved
benefit obtained in percentage as resultrodpcing the improved variety rather than growing
the variety at farmersé hand. As shown in

and 20.1% vyield advantage over the commercial variety (Hidase) which is under production
respectively.

Table 2 Yield advantage of demonstrated varieties over the commercial variety

Demonstrated VarietigYield obtained (Qtha) Yi el d Advantage over
Dambal 47.2 9.3%

Sannate 55.9 20.1%

Hidase 43.2 -

Participatory Varietal Evaluation and Selection

Before leading the participant farmers and experts to focus group discussion, brief orientation
was given to the evaluators on why variety/technology evaluation and selection is necessary in
research process. Then evaluators were groupedsimall manageable groups (by selecting one
group leader and one secretary) and encouraged to set their own criteria to select the
demonstrated varieties in order of their preference, how to carefully assess each variety by
considering each criteria anding rating scale, how to organize collected data, how to make
group discussion and reach on consensus, and finally report through their respective group
leader.Accordingly, results of pair wise ranking of variety traits revealed that disease resistence,
yield and number of ferile tillers were the most important traits ranked as first, second and third
(Table 3)

Table 3. Pairwise rankings of variety traits

code |variety traits |Disease|Lodging |[No ofiNo ofiPlant |PlumpSeed [ThreshYield FrequenclRank
toleranciresistancdfertile [seedjheight|seed |color [ability
tillers |spike

Disease 8 1%
tolerance

Lodging 1 8"
resistance

No of fertild 6 3¢
tillers

No of 1 5 4"
seed/spike

Plant height [1 0 o"
Plump seed |1 4 5"
Seed color |1 3 6"
Thresh ability |1 2 7"
Yield 1 7 2"

Based on the above ranked traits, Senate variety was raffked its High number of tillers
(>10), seeds/spikg>60), disease tolerancgood plant height, good crop stand, strong stem, it is

t

\

a



adaptable to the environment, but late maturing (needs early planting) and lacks attractive seed
color follows by Dembal variety and Hidase for the reasons indicatadble 4 below.
Table4Rank of the vari

eties based on far mer so

No

Varieties

Rank

Reasons

1

Dambal

2nd

Medium tillering capacity, attractive uniformit
less disease tolerant, attacked by frost, ¢
crop stand, resistant lodgiremd attractive see
color.

Sannate

1St

High number of tillerg>10), seeds/spiké>60),
disease tolerantgyood plant height, good crg
stand, strong stem, it is adaptable to
environment, but late maturing (needs ez
planting) and lacks attractvseed color.

Hidase

3fd

Susceptible to disease and frost, low numbe
tillers and spike, small head, soft seed
market, medium crop stand, it has the prob
of shattering.

Conclusions and Recommendations
In this preextension demonstration imgved bread wheat varieties viambal and Sannate
were demonstrated,
Sannate variety gave highest yield followed by Dambal with additional yield advantages of 9.3%
and 20.1%, resztively over commercial varietyH({dase. Moreover, participant farmers were
encouraged to select the variety/ies of their interest by setting their own selection Giatehis.

end, suitable and widely accepted bread wheat végstior the study &as were identified and

ranked

based

o n Disaasem@eraace, grpim yeefd and adighameners of fertile

eval uat ed a HidasecArcomiagly,.e d

S €

aga

tillers were the top three priority concern of the farmers for sustainable production of bread

wheat in the study aredsinally, partcipant farmers in all districts selected Sannate at first stage

due to it is disease tolerance with high number of tillers (>10), seeds/spike (>60), good crop
stand and strong stem. Dambal was selected in the second place due to its attractive uniformity,
good crop stand, resistant lodging and attractive seed color. Basing the results, even though,
Sannate was selected first by participaniners, the variety havygeen under different scaling up
works. On the other hand, Dambal variety has special mefri@ttimctive seed color and
attractive uniformity. Participant farmers have also selected it at second stage. Therefore, the

succeeding prscaling up/out of Dambal variety of bread wheat should be carried out in the

coming main production season in thedst areas and in similar agexologies.
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Abstract

This study was initiated with the objectivedemonstrate and popularizecently released food

barley technologies iDodola and AdabaWest Arsi zone and Sinana and Agarf&8éle zong

during 2017/18 cropping season. An improved variety Robera was demonstrated and compared
with Abdanne (standard check) and local variety through FREG approach. The plot size was
20m x 20m replicated on di f f eaeehowed Significare r s 6 f
difference among the demonstrated varieties for number of seeds per spike with the highest value
(54.79 recorded for Robera variety followed 8%.8 and 36.6 foAbdanne and Aruso varieties,
respectively. However, there was no sigaifit difference among the varieties in terms of
average yieldResults of variety trait ranking revealed that yield, number of fertile tillers and

seeds per spike and head length were the varietal traits given priority attention by farmers to be
taken inb account in the variety selection. Accordingly, Robera variety was selected in Sinana

and Agarfa districts due to ithigh yield, high number of tillers (>8), seeds/spike (>54),
attractive seed color and it hag sepconcritesiani f or m
and yielding ability, Robera variety with its recommended production packages is recommended

in areas where it was selected and similar agomlogies.

Key WordsFar mer sdé criteri a, F.Robdrabar |l ey, FREG App

Introduction

Barey (Hordeum vulgare L.) is a major cereal crop, which is predominantly produced in high
land parts of Ethiopia, accounts for 8% of the total cereal production (Wosene et al, 2015).
Ethiopia is the second largest barley producer in Africa, next to Moraccounting for about

25 percent of the total barley production in the continent. Unlike in industrialized countries
where barley is mainly used for animal feed and malting, it is one of the staple food crops in
Ethiopia, accounting for 6 percent of the papita calorie consumption (FAO, 2014).

However, Ethiopia produces mostly food barley, with its share estimated to be 90 percent and
remains significantly deficient in malt barley. Food barley is commonly cultivated in stressed
areas where soil erosiongccasional drought or frost limits the ability to grow other crops
(Alemu et al, 2014)Suitable barley growing regions in the country are the highlands ranging
from 2300 to 3000magBayeh and Birhane, 2011h Ethiopia, barely is a dependable source of

food in the highlands as it is produced during the main and short rainy seasons as well as under
residual moisture; it is also a principal Belg season crop second to maize in area coverage and
production (Melle, 2015).

From 9,974,316.28 hectares of laalbcated for cereal in 2015/16 production season, barley
(food and malt) covered 944,401.34 ha of land from which 18,567,042.76 quintals of grain was
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produced with the average productivity of 19.66 gt/ha (CSA, 2016), while most model farmers
obtain 3500 4000 kg hal on average. In Bale, 42,368.67 ha of land was covered by barley and
839,875.10 quintals of grain was produced with the productivity of 19.82 gt/ha (CSA, 2016).
However, grain yields and its quality are still not at the desired level everadna af adequate
rainfall due to susceptibility to diseases, insect pests, inappropriate agronomic practiogs and
crop management practiceBesides,ts potential productivity is limited by lack of sufficient
improved food barley varietieMoreover, bw use of recommended full packages is also another
yield limiting factor.

Developing high yielding, disease tolerant and stable varieties that can meet increasing food
demand of the growing human population, improve the income and livelihood of farreers ar
very important. Consequently, an improved food barley variety (Robera) was recently released
by Sinana Agricultural Research Center in 2015/16 with full recommended production packages.
Robera has 242qt/ha yield potential, 10% yield advantage overdsash check (Abdanne) and
17.5% over local check (Aruso) under research managembus, the study was aimed to
undertake participatory demonstration and evaluation of improved food barley technologies with
the active participation of farmers and otherkstwlders in order to hasten the future
dissemination of the food barley technologies in the study areas.

Methodology

Description of the study areas

The trial was conducted in selected districts of West Arsi and Bale zones of Oromia National
Regional Stee. These districts were Dodola and Adaba from West Arsi whereas Sinana and
Agarfa were includd from the parts of Bale zone.

Bale Zone

Bale zone has eighteen (18) rural and two (2) town districts, out of which nine (9) rural districts

are suitable for ap production. The other nine (9) rural districts are gugstoralists and
pastoralists. The total area of Bale zone is about 63,555km2 (6,355,500 hectares), which is
16.22% of ONRS. It is estimated that 88% and 22% are rural and urban dwellers, repectiv

About 95% of the population is engaged in agriculture. The-agoéogical zones of the zone are

extreme highland (cold) 0.04%, highland (14.93%), midland (21.5%) and lowland (63.53%). The
mean annual temperature of the zone is found between 3.5&5andrespectively. The area

receives an average annual rainfall of 1450mm whereas the minimum and maximum rainfall is
400mm and 2500mm, respectively. Bale zone has bimodal rainfall patterns and two distinct
seasons, namel vy, Belgnfaa ®ByameOeomiongal b ed h
extends from March to July and Meher (in Af
harvesting time) extends from August to January. The zone is bounded by West and East
Hararghe zones in the North, Arsi and Wasdi zones in the West, Guji zone in the South and

Somali National Regional State in the East. Robe town is the capital town and administrative
center of the zone (BZADO, 2014).

West Arsi Zone

West Arsi zone has twelve (12) rural and two (2) town distramd having the total area of
12,556km2 (1,255,600 hectares). About 95% of the population is engaged in agriculture.
Geological Survey shown that about 76.19% of the zone are flat plain, while about 23.81% are
ragged or unutilized terrain that includinglley, gorges, hills and dissected plateaus (MOFED,
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2010). Most parts of the zone have elevations of ranging from 1500m to 2300m.a.s.l. The mean
annual temperature of the zone is found between 1Zmac. For most of the areas, the rainy
season starts iWlarch and extends to November with the increasing concentration in June, July
and August. On average, the zone gets annual mean rainfall of 1300mm. The zone is bounded by
East Shewa zone in the North, South Nations, Nationalities and People NationalaR&¢ao@

in the West, Arsi zone in the northeast, Guji zone in the South and Bale Zone in the East.
Shashemenne town is the capital town and administrative center of the zone (WAZADO, 2014).
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Site selection
Agarfa and Siana districts of Bale zone as well as Adaba district of West Arsi Zone were
selected purposively as demonstration sites based on beinglAB&Reficiary districts and the
potential for barley production. Moreover, based on the accessibility of roadepnasentative
kebeles were selected from each district.

400000

Bale Zone

Farmer selection

FREGFREG approach was employed by strengthening the formerly established FREGs in order
to enhance the participation of other farmers and the concerned stakeholders. Accardingly,
each kebele oneEREGFREG was strengthened which consists eR05members by taking into
account all categories of farmers and the concept of gender disaggregation. The task of FREG
members selection was <carri ed interestto ey megmber,i n g
good history of compatibility with groups, initiatives and commitment to share innovations to
other farmers. Furthermore, from each district, two representative hosting farmers were selected
in collaboration with SMS, Bs and thenembers themselves.
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Table 1.Number of FREG members strengthened in each demonstration site

FREGs (NQ) Members by Gender

District & kebeles Adult Adult Youth Youth |Total
(Male) (Female) (Male) (Female)

Sinana (Salka & 2 20 15 4 1 40
Gamora)
Agarfa(Ali &lllani) 2 22 14 2 2 40
Adaba (Washa & 2 24 16 0 0 40
Ejersa)
Dodola (Katta Barandij 2 23 15 1 1 40
& Kachama Chare)
Total 8 89 60 7 4 160

Field design and materials

Simple plot demonstration on 20m x 20m size of land was allotted for each variety by using the
recommended spacing (20 cm b/n rows), seed rate (120 kg/ha) and fertilizer rate (100 kg/ha
DAP). An improved variety of food biey (Robera) was demonstrated, evaluated and compared
against Abdanne (standard check) and tbeal check (Aruso). Farm operations (land
preparation) were carried out by hosting farmers; whereas activities such as land leveling,
planting, first and secahweeding, harvesting, threshing were handled by FREG members with
close supervision from Sinana Agricultural Research Center.

Technology demonstration and evaluation approaches

Mini -Field day: Field day is a method of motivating people to adopt new ipescby showing

what has already achieved under field conditions. To this endsfiglohidays were arranged to

create awareness and farmers shared experience and knowledge. Regular joint monitoring and
evaluation (follow up actions) and provision of teiclahadvice were also undertaken at different

crop stages based on necessary emerging knowledge/skill and technical advice needs..

Participatory selection of demonstrated varieties: FREGS/FREGs members and other
follower farmers were encouraged to papate on different extension events organized at each
site. These were mechanisms used to enhance ftorfemer learning and information
exchange such as trainings and field visitee target beneficiaries of improved agricultural
technologies are strgty inclined to their preferences. These preferences will cause them to give
up less favored good crops/varieties for more favored ones. So, consulting the intended end users
to assess which quality/ies of a particular variety they desire (to be consiu@tadt breeding
program) is highly important. Because, it will not only be resource saving in terms of preferred
variety promotion/dissemination, but also time saving and fast adoption (Dan, 2012).

At each trial site, brief orientation was given teth eval uat ors on how t o i
criteria to their own criteria to select the demonstrated varieties in order of their importance. The
orientation also included how to carefully assess each variety by considering each criteria and
using ratingscale, how to organize collected data, how to discuss in groups and reach on
consensus, and finally report through their group leader at the end.
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Data type and method of data collection

Both qualitative and quantitative data were collected using appteptata collection methods

such as direct field observation and focused group discussion (FF&).dataper plot in all

locations were recorded.otal number of trial farmers and mini field day participants were
recorded by gender disaggregation. Farrse6 pr ef er ence t o tikkseandd e mon s
dislikes, which is the base for plant breeding proeaskperceptions towards the performance of

the technologies) was identified.

Data analysis

SPSS was used as statistical package (descriptitistisiawas used to analyze the data).
Farmersd perception on the performance of the
using Pair Wise RankingP a i r Wi se Ranking was used as a

preference towards important varigtgits (Boef and Thijssen, 2007)

Results and Discussions

Yield performance of the Varieties

Analysis of variance among demonstrated varidiiesnumber of seeds per spjkeumber of
tillers and yield washown in table 2 belowAccordingly, thehighes number of seeds per pike
54.76, 44.8 and 36.6 were observed for Robera, Abdanne and Aruso varieties, res@edively
the result was significant at 5% level of significan8emilarly, the highest value was obtained
for the same variety in terms of numbef fertile tillers per plant and an average yield per
hectareHowever, there is no statistically significant variation among the varieties for number of
fertile tillers per planandaverage yield per hectare.

Table 2.Yield and yield componentdemongrated food barley varieties

Yield components Varieties Descriptive
Mean Std. Deviation| Sig (pvalue)

Abdanne 8.30 5.04 Ns
Number of fertile tillers Robera 9.20 3.42

Aruso 5.02 1.2

Abdanne 44.80 7.63 *
Number of seed per spike| Robera 54.76 8.98

Aruso 36.60 6.96

Abdanne 31.46 6.07 Ns
Yield obtained per hectarg Robera 33.94 4.04

Aruso 26.06 7.22
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Fig.1. The mean yield obtained over locations

Comparison of yield advantage of improved varieties

Calculathg yi el d advantage of the i mproved vari
benefit obtained as result of producing the improved variety. It also helps the researcher to
recommend the improved variety based on the relative yield advadtagdown in table 3
below, Robera and Abdane varieties had 30.2% and 20.7% yield advantage oveslthariety

Aruso respectively.

Table 3. Yield advantage of the newly released variety over the checks

Demonstrated VarietieYield obtained (Qtha) Yield Advantage over Arusd
variety

Abdanne 31.46 20.7%

Robera 33.94 30.2%

Aruso 26.06 -

Participatory Varietal Evaluation and Selection

According to the pairwise ranking result, yield is the first important characteristics farmers look
in barley varietiesollowed by number of fertile tillers, number of seed per spike and head length
respectively(Table 4)

As shown in table 5 and 6 below, Abdane variety was ranked first, followed by Robera in Adaba
and Dodola districts while Robera was ranked firstlierreasons specified in the table.
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Table4. Pair wise ranking result to rank variety traits in order of importance

variety traits Disease Head | Lodging| Noof | Noof | None |PlumpSed Yield | Frequg Rank
tolerancg length|resistang fertile | seed/ |shatter| seed|colo ncy
tillers | spike | ng r
Disease tolerance 3 5"
Head length 2 5 3¢
Lodging resistance|3 2 4 4"
No of fertile tillers |4 4 4 7 2nd
No of seed/spike |5 5 5 4 5 3"
None shattering |1 2 3 4 5 0 g"
Plump sed 1 2 3 4 5 7 2 6"
Seed color 1 2 3 4 5 8 7 1 7"
Yield 9 9 9 9 9 9 9 9 8 1°

Table5Rank of the varieties b aAdaham Dodblagistrmter s 6 s €
No Varieties Rank Reasons

1 Abdanne 1% High number of tillers(>8), seeds/spikg>55), diseass
tolerant,good head length, plumps seed, it is adaptab
the environment, good in black soil.

2 Robera 2 Medium tillering capacity, attractive uniformity, le
disease tolerant, good crop stand, resistant lodging
attractive seed color.

3 Aruso 3 Susceptible to disease and lodgifeyy numberof tillers
and spike, small head, it has the problem of shattering
low yielder.

Table 6.. Rank of the wvarieties bas &idanaoand Ajada mer s 6
districts

No Varieties Rank Reasons

1 Robera 1° High yielder, high number of tiller¢>8), seeds/spike
(>54), disease tolerangood crop stand, good pla
height, resistant to lodging, adaptable to
environment, attractive seed color and its hgood

uniformity
2 Abdanne 2" Medium vyielder medium tillering capacity, diseas
tolerant, less resistant to lodging, lacks good seed co
3 Aruso 3 Susceptible to disease and lodging, few number

tillers and spike, poor crop stand, small headhas the
problem of shattering and low yielder.

Conclusiors and Recommendatios

Preextension demonstration of improved food barley technologies was carried out in the main
cropping season in Sinana, and Agarfa districts of Bale and Adaba, and Digtiatésf West

Arsi zone. One recently released food barley variety (Robera) was demonstrated and evaluated
with Abdanne (standard check) and Aruso (far
Robera variety gave the highest yield followed by thedsteshcheck (Abdanne) and local check

(Aruso) respectively. On this event participant farmers were enhanced to select the varieties of
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their interest by setting their own variety traits evaluation criteria. Accordingly they selected
Robera at Sinana and Afmand Abdanne was selected at Adaba and Dodola districts. Based on
the farmersod variety sel ect i on-scalirgsmadf Rgbera t (S
variety with its recommended production packages in the coming cropping season in areas wher

it was selected and similar agegologies of Bale zone. On the other hand Abdanne variety is

also another option given the farmers selection criteria at Adaba and Dodola districts of West
Arsi zone.
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Abstract

Pre-extension demonstrat of faba bean technologies warenductedin Adaba and Dodola

districts of West Arsi zone and Sinana and Agarfa districts of Baleird@@417/18 The mapr

objective of he study was to demonstrate amdhluateimproved faba beawmarietiesand select

best perfornmg variety (ies) for further popularizatiomd scalingup. Recently released variety

Mosisa was demonstrated and compared with standard cheokt (M) and far mer s
(Shallo) on a simple plot size of 20m x 20m replicated on diffl@aentme r s 6 f i el ds. TF&
carried out on nine farmersé6é fields and two
descriptive statistics shows that a meéglid/of 38.57, 34.9 and 31.8ft ha' was recorded for

Moti, Mosisa and Shallo varietiegespectively. Motvariety was selected for itsgh yield, high

number of tillers, high pods/plant, high seed/pod, disease tolerant, good plant height, good crop
stand, stong stem, big seed sizadagood tasteguality. Therefore Moti variety should be scaled

up/out in the study areas and in similar agrcologies.

KeyWordsFaba bean, Farmersdéd criteria, Mosi sa, Pa

Introduction

Faba bean, which is the third most important ess@Eson food legume in the world, is originated

in the near East and is one of the earliest domesticated legumes after chick pea and pea (Torres et
al, 2006).Faba bean is mostly growntite mid and highlasth areas of Ethiopia covering at
altitudes of 1800 to 3000 m above sea level (Asfaw, 198%.cfop has a multipurpose use and

is consumed as dry seeds, green vegetable, or as processed food. Its products are a rich source of
high-quality protein in the hman diet, while its dry seeds, green haulm and dry straw are used as
animal feeds (Sainte, 2011).In Ethiopia, faba bean is the most important protein source for the
rural people and used to make various traditional dishes. Moreover, it can improvetifityl fer
through fixing atmospheric nitrogen and provides large cash for producers and foreign exchange
for the country (Beyene, 1988).

From 1,652,844.19 hectares of land allocated for pulse in 2015/2016 production season, faba
bean covered 443,966.09 heewm of land from which 8,486,545.69 quintals of grain was
produced with the national average productivity of 19.12 gt/ha (CSA, 2016). Similarly, in Bale,
16,471.36 ha of land was covered by faba bean and 388,302.53 quintals of grain was produced
with the arerage productivity of 23.57 qt/ha (CSA, 2016).

Bale and West Arsi Zones are characterized by integrated (mixed) farming systems in which
most of the crop areas were under cereal based -cropping (Bekele, 2011).Crop
diversification can be a means t@aysin sustainable crop production in the study zones. Faba
bean are the best break crops for wheat production. Bread wheat grown after these crops gave
higher grain yield than after cereal crops with a yield advantad®%f (Sinana ARC Profile,
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2014)Newertheless, the productivity of faba bean is far below its potential in Ethiopia due to a
number of factors, the biological limitations include inherently low grain yielding potential of the
indigenous cultivars and susceptibility to biotic and abioticsstre (Mussa et al, 2008).

To overcome prevailing problems, efforts have been made through the regional and federal
research centers in the nation by releasing different improved faba bean varieties. In line with
this, Sinana Agricultural Research Centad lneleased different faba bean varieties among which
Mosisa variety is the recent one. Mosisa hagl@gt/ha yield potential, 12.57% yield advantage
over standard check (Shallo) and 24.25% over local check. However, farmers have little
information about le variety in particular and the agronomic practices to follow and the
economic importance of the variety in general. Hence, the study aimed to carry out participatory
pre-extension demonstration of these recently released faba bean variety along petkaiges

in the study areas with following objectives.

Methodology

Description of the study area

The study was carried out in Adaba and Dodola districts of West Arsi zone and Sinana, Agarfa
and Gassara districts of Bale zone, Oromia National RegRiatd (ONRS), Ethiopia. West Arsi

and Bale zones are among the 20 Administrative zones located in south eastern parts of Oromia,
Ethiopia.

Bale Zone

Bale zone has eighteen (18) rural and two (2) town districts, out of which nine (9) rural districts

are siutable for crop production. The other nine (9) rural districts are-pgstoralists and
pastoralists. The total area of Bale zone is about 63,555km2 (6,355,500 hectares), which is
16.22% of ONRS. It is estimated that 88% and 22% are rural and urbanrdywepectively.

About 95% of the population is engaged in agriculture. The-agpéogical zones of the zone are

extreme highland (cold) 0.04%, highland (14.93%), midland (21.5%) and lowland (63.53%). The
mean annual temperature of the zone is found dmtvwB.50c and 350c, respectively. The area
receives an average annual rainfall of 1450mm whereas the minimum and maximum rainfall is
400mm and 2500mm, respectively. Bale zone has bimodal rainfall patterns and two distinct
seasons, namely, Belg (in Afan @@ cal l ed 6éGannad by referrin
extends from March to July and Meher (i n Af.
harvesting time) extends from August to January. The zone is bounded by West and East
Hararghe zones in the NortArsi and West Arsi zones in the West, Guji zone in the South and
Somali National Regional State in the East. Robe town is the capital town and administrative
center of the zone (BZADO, 2014).

West Arsi Zone

West Arsi zone has twelve (12) rural and two {@yn districts and having the total area of
12,556km2 (1,255,600 hectares). About 95% of the population is engaged in agriculture.
Geological Survey shown that about 76.19% of the zone are flat plain, while about 23.81% are
ragged or unutilized terraindhincluding valley, gorges, hills and dissected plateaus (MOFED,
2010). Most parts of the zone have elevations of ranging from 1500m to 2300m.a.s.l. The mean
annual temperature of the zone is found between 1Zmuc. For most of the areas, the rainy
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seasn starts in March and extends to November with the increasing concentration in June, July
and August. On average, the zone gets annual mean rainfall of 1300mm. The zone is bounded by
East Shewa zone in the North, South Nations, Nationalities and Pedmed\&egional State

in the West, Arsi zone in the northeast, Guji zone in the South and Bale Zone in the East.
Shashemenne town is the capital town and administrative center of the zone (WAZADO, 2014).
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Siteandfarma s 6 sel ecti on
Site selection
The research was conducted in Agarfa, Gassara and Sinana districts of Bale zone; whereas
Adaba and Dodola were selected from West Arsi zone. Purposive sampling method was
employed to select five representative districts frown tivo zones based on their potential for
Faba bean productioand being AGRHI target districts mandated for Sinana Agricultural
Research CenteFrom each district two representative Kebeles were also selected purposefully
based on their accessibilitydaproduction potential of the crop.

Farmersodé selection

Participatory approach by strengthening the formerly established Farmers Research Group
(FREGS/FREGS) was the main strategy during demonstration of the technology. Strengthening

the previously estaldih e d FREGs was aimed to bring sign
knowledge, altitude and skill of the members on introduced technologies. During the
establishment oFREGS/FREGs different criteria were taken in to consideration in order to
sustain the grqu wor k. These <criteria includes far mei
accessibility for supervision of activities (vicinity), good history of compatibility with groups

and motivation and experience to share innovations to other farmers. Conseqoeetly,

FREG FREG with 20 members by taking in to acco
medium and poor) was established at each Kebele with the consideration of gender
disaggregation. Moreover, two representative trial farmers fromFEREGFREG were selected

at each kebele (with the help of group members and DAs).Willingness to contribute suitable the

land for the trial, vicinity to roads so as to facilitate the chance of being visited by many farmers,
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initiatives to implement the activity in higuality, good in field management and willingness to
explain the technologies to others were the criteria used to select timg fiashers.
Tablel: Number of FREG members strengthened in each demonstration site

District & kebeles FREQ Members by Geter

No) Adult Adult Youth Youth |Total

(Male) (Female) (Male) (Female)

Sinana(Salka & Gamora) 2 20 15 4 1 40
Agarfa(Ali &lllani) 2 22 14 2 2 40
Adaba(Washa & Ejersa) 2 24 16 0 0 40
Dodola (Katta Baranda &§ 2 23 15 1 1 40
KachamaChare)
Total 8 89 60 7 4 160

Materials and Field design

One recently released Faba bean var{dtgsisa) was demonstrated and evaluated against one
standard check (Moti) and ofiear mer 6 s vari ety (Shall o) i n whi
20m was allocated for each variety in the main cropping seBsam planting with thespacing

of 40cm between rows was applied in which sowing was done by drilling in the prepared rows

with the recommended seed rate of 180 kg/ha. Similarly, inorganic fertilizer (DAP) was applied

with the recommended rate of 100 kg/ha during planting time. Farm operations (land
preparatiorploughing four times oxen ploughwere carried out by hosting farmers, exdas

activities such as land leveling, planting, first and second weeding, harvesting, threshing were
executed by FREG members with close orientation from Sinana Agricultural Research Center.

Technology demonstration and evaluation approaches

Mini -Field day: Field day is a method of motivating people to adopt new practices by showing
what has already achieved under field conditions. In other words, it is to show the performance
and profitability of new practices/technologies/innovation and to convinceutalhe
applicability. Thus minffield day was arranged to create awareness and farmers shared
experience and knowledge. Regular joint monitoring and evaluation (follow up actions) and
provision of technical advice were undertaken at different crop stagesd on necessary
emerging knowledge/skill and technical advice needs.

Participatory selection of demonstrated varieties

The target beneficiaries of improved agricultural technologies are strongly inclined to their
preferences. These preferences walige them to give up less favored good crops/varieties for
more favored ones. So, consulting the intended end users to assess which quality/ies of a
particular variety they desire (to be considered in plant breeding program) is highly important.
Because, ti will not only be resource saving in terms of preferred variety
promotion/dissemination, but also time saving and fast adoption (Dan, 2012). In line with this,
FREGS/FREGs members and other follower farmers were encouraged to participate on different
extension events organized at each site. The learning events will let them understand the
objectives of the activity more and helps in evaluating the varieties demonstrated according to
their own selection criteria apart from orientatiowist, before commeneg on the selection, at
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each trial site, brief orientation was given
criteria to their own criteria to select the demonstrated varieties in order of their importance. The
orientation also incorporated haw carefully assess each variety by considering each criteria

and using rating scale, how to organize collected data, how to make group discussion and reach
on consensus, and finally report through their group leader at the end.

Data type and method of déa collection

Both qualitative and quantitative data were collected using field observation, scoring and focused
group discussion (FGD) of data collection techniqiésld dataper plot in all locations were
recordedlotal number of trial farmers and mifield day participants were recorded by gender

di saggregation. Far mer sd pr elikes and distikes, whach is h e d e
the base for plant breeding processl perceptions towards the performance of the technologies)

were identified

Data analysis

SPSS was used as statistical package (descriptive statistics was used to analyze the data).
Far mersdé perception on the performance of i mp
district and analyzed using Pair Wise Rankiigir Wise Ranking was used as a tool to
summari ze farmersodé6 pref er eBoefandtThjsgeny200) | mpor t a

Results and Discussios

Agronomic performance of the Varieties

The yield and yield components harvested from all replicatedfénalers in each kebele was
recorded andanalysedusing descriptive statisticfRResult of comlied analysis of variance
revealedthat there was significant dference among the demonstrated faba bean varieties in
terms of number of seeds per plant. Howetleere was no significant difference among faba
bean varieties in terms of number of fertile tillers per plant, number of pods per plant and yield
obtained per hectaf@able 2).

Table2: Combined analysis of yiednd yield components oéthonstrated Falbean varieties

Parameters Varieties Mean Std. Deviation |[Si g ( U=
Number of Fertili o 3.03 0.84 NS
Tillers Mosisa 3.23 0.40

Shallo 3.00 0.00

Moti 25.17 7.01 Ns
Pod Per Plant Mosisa 21.67 551

Shallo 20.23 10.60

Moti 3.67 1.15 Ns
Seed Per Pod Mosisa 2.57 0.51

Shallo 3.43 0.51

Moti 38.57 4.43 *
Yield PerHectare Mosisa 34.90 4.81 Ns

Shallo 31.81 4.13

The average yield harvested across trial locations is shown in the following graph.
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Yield of Demonstrated varietries across locations
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Fig. 1. Average yield of demonstrated varieties
Comparison of yidd advantage of improved varieties
Calculating yield advantage of the improved
benefit obtained in percentage as result of producing the improved variety. It also helps the
researcher to recommend the noyed variety based on the relative yield advantage. To this end,
Moti varietyhad21.25%yield advantage ver f ar m@able® vari ety
Yield advantage (%) =Yield of new variety (gt/haYield of commercial variety (qt/haj100

Yield of commercial varietyqt/ha)

Table 3. Yield advantage of the newly released variety over the checks

Demonstrated Varieti{Yield obtained (Qthid) [Yi el d Advantage over
Moti 38.57 21.25%

Mosisa 34.9 9.75%

Shallo 31.81 -

Farmersd Variety evaluation and selection
The task of variety evaluation and selection was carried out in Adaba, Dodola, Sinana and
Agarfa districts. During variety evaluation and selection process, particifpemers wee
encouraged to reflect their preference to varietal attributes by setting their own varietal selection
criteria. On this event 108 farmers and 20 experts were actively participated and selected the
variety of their preference.
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Table 4. Participantf Variety evaluation and selection

Number of participants
Location Farmers Experts (DAs & SMS) Subtotal
Male Female |Male Female

Adaba 23 9 4 2 38

Dodola 20 10 4 1 35

Agarfa 20 3 3 2 33

Sinana 14 4 4 - 22

Total 77 31 15 5 128

Farmer s 6 preference to demonstrated varieties

Farmers have a broad knowledge base on their environments, crops and cropping systems built
up over many years and do experiments by their own and generate innovations, even though they
lack control treatment foroenparison and statistical tools to test the hypothesis (Banziger, 2000).
Consulting the intended end users to assess which quality/ies of a particular variety they desire is
highly important to hasten the adoption rate of the variety/ies and associdtadgsm@ecause,

it will not only be resource saving in terms of preferred variety promotion/dissemination, but
also time saving and fast adoption (Dan, 2012).

Thus, in this study, the task of variety evaluation and selection was made by enhancing the
paricipation of farmers and experts in which farmers were encouraged to reflect their preference
to varietal attributes by setting their own varietal selection criteria. Accordingly farmers have
settled their criteria and pair wise ranking was used to sghéch criteria are more important to
farmers. Consequently, yield, number of pods per plant and number of fertile tillers were the
three most important characteristic farmers look in faba bean varieties. Thus filling these criteria
Moti variety was found fthe first choice of the participants. The follagitables describe the
results.

Table 4.Pair wise ranking result to rank variety traits in order of importance

variety traits |Disease |Lodging |Noof  |No of No of Seed [Tast¢YieldFrequencRank

tolerance [resistance ([fertile  |pods/plant |[seed/pod [size

tillers

Disease 2 4™
tolerance
Lodging 1 1 5"
resistance
No of fertile 3 3 31
tillers
No of 4 6 2"
pods/plant
No of seed/pod5 3 3
Seed size 6 6 2"
Taste 1 0 6"
Yield 8 7 1%
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Table5Rank of the varieties based on farmer so6 se
No | Varieties | Rank Reasons

1 High vyielder, high number of tillershigh pod/plant high
Moti 1% seed/pod, disease todmt, good plant height, good crop star
strong stem, big seed size, good taste (especially during gree
stage), resistant to lodging, it is adaptable to the environment.

2 Mosisa Medium yielder medium number of tillers, medium pods/pla
2nd medum seed/pod, disease tolerant, adaptable to the environm
has more infertile pods than Moti.
3 Low vyielder, Susceptible to disease and lodging, few numbg
Shallo 3 tillers, few number of pods/plant and seed/pod.

Conclusionrs and Recommendé&éons

In the study, Moti variety was found to be best performing and accepted faba beanfoatiety

study area. It was rankdnistb ased on participant farmersdéd var
and also the technical evaluationsccording to @ir wise ranking result, yield and yield
components are the priority concern of the farmers for sustainable production system in the study
districts. The result ofekcriptive statistics also show#tht anong the demonstrated varieties,

Moti has performedbetter than Mosisa andshallo in overall mean yield obtained across
locations.Thus Moti variety is recommended for pigcaling up activity in the districts where

the study took place and in similar agroologies.
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Abstract

This studywas conducted in Jimma Geneti, Horo and Jimma Rare districts of Wé&xtenma

with the objective of demonstrating the recommended fungicide with its frequency and time of
application for controlling potato late blight. The study districts were purposively selected based

on potentiality for potato pragttion. From each districone Kebele was selected based on
production potential and accessibility to the road. One FREG was established at each kebele
and training was given for the members on potato production, management and postharvest
handling technologies. The recommended llight management practice (Matico 1.5 kg‘ha

and farmers practice (without fungicide) were
farmersdé fields i n 2 datnvy dein@nstratigncresaltr rdvieated Ithet, t h
application of Matio for late blight management reduced late blight severity and increases
potato tuber yield. The maximum tuber yield of 340 and 28Gigwas recorded in fungicide

applied plots in 2016/17 and 2017/¥8spectively. The severity of diseases was alsalftibe

low for fungicide applied plotsThe increased yield of potato is expected to substantially
increase the income as well as livebd of the farming communitytherefore, research
organizations should further scale up/out the recommended techrinltiyy study districts and

other similar areas to reach more number of farmers.

Key words FREG, Matico, participatory evaluation, Potato late blight

Introduction

Potato(Solanum tuberosuin, Solanaceag, 6 The ki ng of vegspaeciab!| es b
in the world. Potato has become a staple food in many parts of the world. It is the world's fourth
largest food crop, following maize, wheat, and rice (Saidul et al, 2018). It is an important source

of food and employment in developing countriesta® provides high energy and quality
protein as well as substantial amount of vitamins and minerals (Kuarabachew et al., 2007 and
FAO, 2008).Potato was first introduced to Ethiopia in 1858. However, its adoption was limited
until nineteenth century due genetically very limited availability of potato varieties and their
susceptibility to diseases and pests (Kiditagiam, 1980).Potatoes play an important role in
improving food security and cash income of smallholder potato growers in Ethiopia.

It is most widely grown vegetable crop in the country with a share of 21.9 per cent area. The area
under potato cultivation is 2060 thousand ha with total production of 44893 thousand Metric
tones (MT) with 21.8 MT/ha productivity. Currently, the national avermigpotato production in

Ethiopia reached 3.45tone/ha(CSA, 2016). Howeverthe national average potato yield is yet

very low as compared to the potential yield (40 tond habtained under research conditions.

This is due to narrow genetic basis oftgio varieties, poor seed quality, susceptibility to

di seases and poor f ar neeal,2012; Mewodaog, 04Yhet maih Ha v e r |
problem of potato production worldwide are economic losses due to late blight, caused by
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Phytophthora infestans lwhich can destroy all parts of potato plar®lanum tuberosurn.)

within two weeks in wet conditions (Hooker, 1981; Etyal, 1993). Phytophthora infestansan
survive under adverse conditions and over winter in the form of oospores. The pathogen,
however, invades and infects potato plants in the field via zoosporangia, which disperse via soil,
water, rain splash and wind (Van der Zaag, 1996).

Infection occurs when leaves are moist for at least 5 hours2@°C5 Spore germination results

in colonization and infection causing symptoms on leaves, stem or tubers and production of new
spores within four to five days (Rich, 1983). Late blight disease has been controlled using
chemical fungicides at seed dressing and repeated spraying of systemiad&higecMetalaxyl
(Milgroom and Fry, 1988) and protective fungicide such as Mancozeb (Samoucha and Cohen,
1986). Control of the pathogen population below economic damage levels is then still not
possible and has led to low yields or even no yield wheppnopriate chemicals and techniques
where applied (Rotem and Bashi, 1983).

Although several tolerant potato varieties were developed nationwide, the pathogen is still
causing significant loss particularly in western Oromia where the climate favorssteseli
development. Potato growers of western Oromia and researchers reported that there is serious
damage of the crop due to potato late blight resulting in significant yield and quality losses. To
tackle the problem, an alternative and effective fungieide recommended with its application
techniques by Bako Agricultural Research Center (BARC). Combination of systemic fungicide
Matico and contact fungicide Mancozeb and Matico sole at three times application every 21 day
from the onset of the disease wetlee best management option of potato late blight
recommended by the center. However, farmers in the area were using unknown fungicide and
applied only one times in the production periods due to lack of awareness and knowledge of the
availability and impaiance of the technology and its application. Therefore, the objective of this
project is to familiarize the farmers with time of fungicide application, application frequencies
and type of fungicides to be used to manage potato late blight and therebgsimgre
productivity of the crop.

Materials and Methods

Site and farmers selection

This activity was conducted in purposively selected districts of Horo Guduru Wellega zone
namely Horro, Jimma Rare and Jima Geneti in 2016/17 and 2017/18 main productamm seas
based on potato production potential, compatibility with AGP I criteria and accessibility for
supervision. From each districts one PA was selected purposively based on potentiality for
potato production and acces s Rdsdarckxteysion Graup)e ac h
having 1218 members was established. Gender balance was strictly considered according to the
AGP Il criteria. From the FREG members two experimental farmers were selected as a host
farmer the rest being participant farmers. Theerimental farmers were selected based on
ownership of suitable and sufficient farm land to accommodate the trials, willingness and
accessibility to road to increase the chance of being visited by many farmers.

Training of farmers, experts and developnent agents (DAS)

Theoretical training was given to farmers, district experts and DAs by multidisciplinary teams of
researchers composed of breeder, agronomist, pathologist, extensionist and economists on
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agronomic practices, diseases and pest managensmaisomic importance and postharvest
managements of potato. In addition, practical training was given for farmers during potato
planting..

Field design and management

The demonstration work had two treatments; the recommended fungicide technology and
fasbmer s practi ce. Accordingl vy, the recommend.
1.5 kg ha every three weeks from the onset of the disease to each demonstration plots sized 100

m? while the control plots(farmers practice) was without fungicipplication. The improved

variety; Belete used for the purpose. The treatments were replicated on different experimental
farmersodé6 fields. The demonstration plots were
and farmers. The recommended spacofg70 cm and 30 cm between rows and plants
respectively were used for planting. Fertilizers were applied at rate of 100 kg DAP and 200kg
Urea; Urea were applied at split during planting and two weeks after full emergence of the tuber.

All other agronomic pactices were applied equally to the demonstration plots as per the
recommendation.

Data collection and analysis

Both qualitative and quantitative data were collected using appropriate data collection methods
such as focused group discussion (FGD),atlifield observation and scoring the disease severity

and incidence. Yield data was recorded on plot bases. Total number of farmers, development
workers and experts participated on events such as training and field visits were recorded by
gender compositio . Farmersdé perception toward the te
collected data were analyzed using descriptive statistics such as mean, frequencies, distribution,
and percentages.

Results and discussios

Training of farmers, experts and DAs

Particpatory training "was given by multidisciplinary team of Bako Agricultural Research
Center researchers composed of breeder, agronomist, pathologist, extensionist and economist in
both years (2016/17 and 2017/18) at Jimma Ganati, Horo and Jimma Raresdistrjmbtato
production technologies(Table 1). Accordingly a total of 165 and 117 participants were
participated on the training in 2016/17 and 2017/18 cropping season respectively.

Table 1. Traininggiven toparticipants across three districts in 2016ahd 2017/18 cropping
season.

Participants | 2016/17 | 2017/18
Districts

Jimma | Horo | Jima Total Jimma | Horo | Jimma | Total

Geneti Rare Geneti Rare
Experts 3 5 6 14 3 4 3 10
Das 6 5 10 21 3 4 4 11
Farmers 43 55 32 130 38 16 42 96
Total 52 65 48 165 44 24 49 117
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Field day organized

Mini field days were organized in collaboration with district agricultural development offices
and farmers at Jimma Geneti, Horo and Jimma Rare in 2016/17 and. Horo and Jimma Rare in
2017/2018. The potato planted fornaenstration in 2017/18 at Jimma Geneti was totally
infected with bacterial wilt and it was not evaluated. During the field days, the demonstration
plots inthetwo districts; Jimma Rare and Horo were evaluated by farmers, DAs and experts in
both years. Irgeneral, a total of 117 and 73 farmers were participated on the field day in 2016/17
and 2017/18 croppingears respectively (Table 2).

Table 2. Participants of field day organized at demonstration districts

Districts | 2016/17 2017/18
Farmers| DAs Expets | Researcherq Total | Farmers| DAs Experts | Researchers Total
M |F|M|FIM|F | M F M |F |[M|F|M F| M F
J.Geneti [28 |6 |3 |- |2 |- |5 - 44 - - - |- - |- - -
Horo 32 |5 |4 |-]3 5 - 49 28 |5 |4 |13 - |6 - 47
J.Rare |38 |8 |4 |1]3 5 - 59 34 |6 |4 |13 - |6 - 53
Total 98 [19|11|1 |8 15 - 152 |62 |11|8 |2 |6 - 112 |- 100

Disease severity and yield performance

Disease severity and performance of treated and untreated plots were recorded during the two
years. Application of the recommended fungicide; Matico completely controlledbligte in

both cropping years. Application of fungicide on demonstration plots resulted in higher yield
advantage of 32.09% over the untreated ones (Table 3). The yield and disease variability
between locations and years may be due to the differiersxl, weather conditions.

Table 3. Diseases and yield data of 2016/17 and 2017/18 cropping season.

District 2016/17 2017/18

Late blight(1-9 scale) | Yield (qt) Late blight(1-9 scale Yield (qt)

Treated | Untreated | Treated | Untreated | Treateq Untreated | Treated | Untreateq
JGeneti | 1 4 320 270 1 - - -
Horo 1 6 340 254 1 4 260 150
J.Rare 1 6 329 268 2 4 280 230

Conclusiorns and Recommendatiois

The demonstration activity was conducted in Jimma Geneti, Horo and Jimma Rare districts of
Western Oromia wit the objective of demonstrating the recommended fungicide with its
application techniques for controlling potato late blight. The results darom demonstration
indicated that application of Matico at rate of 1.5 ki as effective in controlling pato late

blight diseaseln addition, application of the recommended technology (fungicide) has increased
potato yield by reducing loss occurred due to diseases and this is expected to substantially
increase the income as well as lived hood of the farrmargmunity. From the demonstration
conducted in the area farmers were familiarized with potato late blight management technology
(time of application, application scheme and types of fungicides to be used). Therefore, research
should further scale up/outté recommended technology in the study districts and similar areas

in collaboration to other stakeholders to reach wider areas and more number of farmers.
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Abstract

Pre-extension demonstration and evaluation of early maturingzenaarieties wre conductedn

2017/18 production seasorwith the objectives of promoting and popularizingieating
awareness,i mpr ovi ng far mer so knowl edared erdbanalng s ki | |
stakehol dersdé participation. A total of fifte
Maize growingkebeles of Dire Dawa Administration and one kebele of Harari Region. Three
FREG having 45 farmers were established at each kebele. Two improved maize varieties
(Melkassa2 and Melkass#®) were each planted on a plot sized 4®4@m and replicated on

different f ar me ramifg ahd field dhgs.involving total of 39 and 107 participants
respectively were organized at Dire Dawa and Harari Region. The demonstrated maize varieties
were evaluated in terms of time of maturity, yield and disease tolerAncerdingly, the field
demonstration result indicated that Melkassaarietygave relatively higher (23.6 dia”) yield

followed by Melkasa6 variety which gave 21.6 dia’ with 9.3% vyield advantage over
Melkassab variety. Moreover, participant farme ranked Melkass2 variety first and
Melkassab second. Therefore, both varieties were recommended for furthscaliag up due

to their early maturity, better yield and disease tolerance compared with the local varieties.

Key words: Melkassa Maizeimproved varieties, Dire Dawa and Harari districts

Introduction

Food security in Ethiopia, and elsewhere in Africa, is a major guitical issue. Its economic
wellbeing is also dependent on the success of its agriculture. Ethiopia has long duffered

food shortages and economic underdevelopment even though it is endowed with a wide range of
crop and agrecological diversity. Maize, teff (Eragrostistef), sorghum, wheat, and barley
among cereals and enset (Enseteventricosum) among roots andptalveis the main calorie
requirements in the Ethiopian diet. Crop productivity and production remained low and variable

in the 90s for the most part but there have been clear signs of change over the past decade. Maize
has expanded rapidly and transfornm@dduction systems in Africa as a popular and widely
cultivated food crop since its introduction to the contineatiad 1500 A.D (McCann, 2005).

Maize production and its status in determining food security in the country received a major
focus in the nd-1980s, particularly spurred by the 1984 devastating drought and the famine that
followed. The wide adaptability of the crop and the potential to produce more calories and food
per area of land cultivated than all major cereals grown in Ethiopia weatanp factors in
considering maize as part of the national food security strategy, including its inclusion under the
governmemed intensive agricultural extension program (Berhane et al. 2011). With increased
production driving market prices down, maizecame more affordable (e.g., relative to other
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staples such as teff and wheat) to rural and urban consumers. It is now increasingly used both
separately as well as in mixed flour with other more expensive cereals in traditional Ethiopian
diets. Maize ighe most important staple in terms of calorie intake in rural Ethiopia. The 2004/5
national survey of consumption expenditure indicated that maize accounted for 16.7 % of the
national calorie intake followed by sorghum (14.1 %) and wheat (12.6 %) amonmgajbe

cereals (Ibid, 2011).

Compared to the 1960s the share of maize consumption among cereals more than doubled to
nearly 30% in the 2000s, whereas the share of teff, a cereal that occupies the largest area of all
crops in Ethiopia, declined from motigan 30% to about 18% during the same period (Demeke,
2012). The popularity of maize in Ethiopia is partly because of its high value as a food crop as
well as the growing demand for the Stover as animal fodder and source of fuel for rural families.
Approximately 88 % of maize produced in Ethiopia is consumed as food, both as green and dry
grain. Maize for industrial use has also supported growing demand. Very little maize is currently
used as feed but this too is changing in order to support a rapidlyngrawhanization and

poultry industry. Unlike its neighbor, Kenya, which imports a significant share for its
consumption needs, Ethiopia has increasingly attainegs#iciency in maize production since

early this decade and even exports some quantdiegighboring countries (e.g., Sudan and
Djibouti) in years of surplus production. If production can be significantly expanded, the
potential for maize export to all the neighboring countries including Kenya is very high although
the national demand is pected to continue to grow in the coming years.

The emerging maize green revolution for Africa that Byerlee and Eicher (1997); Byerlee and
Heisey (1997); Byerlee and Jewell (1997); and Eicher and Kupfuma (1997) envisioned in the
1990s has remained elusiso far but is showing strong signs of becoming a reality now in
Ethiopia and perhaps in other countries of-Salmharan Africa (SSA). There is evidence that the
increased productivity and production of maize is also having a significant positive impact on
poverty reduction (Dercon et al. 2009). Melkasa series maize varieties give high yield when
compared with local maize varieties .Melkasa maize varieties mature earlier than local maize and
somewhat drought tolerant than local. Farmers in the study ard¢heaubcal variety which needs
enough amount of rainfall and obtain low production if rainfall is not enough. Therefore, this
project intended to alleviate these problems and ensure the benefits to be obtained from these
Melkasa Maize varieties.

Material s and Methods

Description of the study area

The activity was conducted in nationally selected Agricultural growth progiram
implementation districts of Harari region and Dire Dawa administration. Harari regional state is
located on distance of 526 kmsfio c api t al city Finfine in direc
is all in all bordered by Oromia region and
zone that is East Hararghe. The climatic condition of the region includes highland, midland and
lowland; the soil types that exist in the region is different in different ecologies of the region that

is clay, loam, sandy and black typd3ire Dawa Administration is located on distance of 515kms
from capital city Finf irnpar;itm batdereceby tSomaln anad f co
Oromia regions in all directions. Dire Dawa Administration has both urban and rural set
governance system. The climatic condition of Dire Dawa is almost dry land with the maximum
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and minimum annual temperature®38nd 25° respectively (EBC broadcasting on metrology
allocatedtime).

Site and farmers selection

Two districts from Dire Dawa and one districts Harari Region were selected .From Dire dawa
three kebeles (Adada,Dujuma and Wahil) and Sofi from Harari regeye selected Farmers

were also selected purposively based on their interest, innovation he/she has, land provision for
this preextension demonstration, interest in esisaring, willingness to share experiences for
other farmers, and studying their ptefiwith the participation of Development Agents. The
selected farmers were grouped in the form of Farmers Research and Extension Group (FREG)
with the member of 15 farmers per kebele in consideration of gender issues (women, men and
youth). A total of 3FREGs (OneFREG PA) from one PA 15 farmers and a total of 45 farmers
were grouped in 3 FREGs organized. In the FREG, 5 farmers were trial farmers (3 male and 2
female) and 1@armers were non trial farmers.

Implementation design

Two improved Malkessa 2and Malkessa )6Maize varieties and one local check were used for
the study. The varieties were replicated across five trial farmers per kebele .Each variety was
planted on a plot size: 40mx40m, at seeding rate e8(kg/ha. A spacing of 75cm*25cm
(Betwean row and plant) and fertilizer (NPS) at rate of 100kg/haevadso used.

Training, field visit and Filed-day organized

Multidisciplinary research team; crop, extension and secanomic research team and other
stakeholders@ffices of Agriculture and Btural Resource) actively participated by sharing their
experience and knowledge. Development agents, experts and farmers were participated on the
training given on maize production and management,-lposiest handling and marketing
information. Field daywas also organized for more awareness creaf\oiada, Wahil and
Dujuma kebeles from Dire Dawa and Kile from Harari region were selected based on their maize
production potential. Mini field day on which 43 farmers (33 male and 10 females), 7 DAs and 5
experts participated was organized at Kile Kebele. Mini field day was also organized at Dire
Dawa on which 40 farmers (32 male and 8 females), 5 DAs, 4 experts and 3 journalists
participated12 farmers (3 female and 9 male) selected both Melkassal Mellassab. Twenty

eight farmers (6 female and 22 male) selected Melkadsased on cob size and yield. Both
varieties are similar according to farmersé p

Data collection and analysis method

Both quantitative and qu#dtive data were collected. The collected quantitative data were
subjected to analysis using SPSS software version 20 (frequency, mean, standard deviation and
range) whilequalitative data collected using group discussion, key informant interviews, field
observation and focus group discussion were analyzed using narrative explanation and argument.
Finally data from different sources were triangethto get reliable information.

Results and Discussions

Training of target group (Farmers, DAs and Experts)

The training was organized at both regions. It was given on the topics of agronomic practices
(crop weed and di sease management), stakehol de
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and information linkageAt Harari region, 34 (28 male and 6 femalgrniers, 2 male
development agents and 2 experts were participated while at Dire Dawa, 27 (20 male and 7
female) farmers, 5 male development agents4experts were participated.

Yield performance the varieties
The following graph describes the yieldrfsemances of the demonstrated varieties across the
study site. The grain yield performance of the improved varieties (Meléaard Melkass)
werel7.26 and 18.94t/ha at Adada?4.71and 24.31qt/ha at Kile, 21 a?dl73jt/ha at Dujuma
and 23.47 and 289qt/ha at Wahil respectivelyThe average grain yield performance of
Melkassa2 washigher 6.59quintal per hectadeat wahilwhile that ofMelkassa6 variety was
higher(24.71gt/hg at kile kebelesThe yield performance of Melkas@avariety was highethan

and Melkass#® at Wahil £6.59qt/hy, Dujuma @4.73gt/ha and Adada X8.91qt/ha However,

the grain yield performance of MelkasSavas higher at Kile24.71qt/ha)

23.47

21

17.26

24.71

18.91

26.59

24.31

24.73

Melkassa-6

Melkassa-6
Wahil

Dujuma

Melkassa-6
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Melkassa-6

Kile

Melkassa-2

Adada

Melkassa-2

Wahil

Melkassa-2

Kile

Melkassa-2
Dujuma

Fig. 1.Yield performance of improved lowland maize varieties across disbricEarmers land
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using their own criteria. Farmers set these criteria after having-koowebout the variety and

using those criteria they could select the varieties at harvest time. The opinion of those farmers

on varietal preference was collected from participants during variety demonstration. The major
criteria used by farmers were grain yielgl diseases toleranceerformance throughout growing

stage Adaptable to the environment, moisture stress tolerdmamass and labor demand. Based

-2 folowed byt ed t h
Melkass-6. Generally, farmers selected the varieties (Melkasasad Melkass&) based on the

current climate and the response of the varieties with regard to their early maturity, disease
tolerance and adaptability to the environment. Therefore, the most $arseératd both

improved varieties taise on their farm for the future. The following tal@ble 1)describes

on the above criteriao6s:; far mer s

farmersod selecti on
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1. Farmersdé6 feedbacks

on the wvarieties

Variety

Farmers éedback on the varieties of mai

Ranks given to the varietie:

Melkessa2

Relatively good grain yielding

Very good diseases tolerance

Very goodperformance throughout growing sta
Adaptable to the environment

Very good in moisturstress tolerance

Good feed stalk/biomass/low labor demand
Easily manageable/low labor demand

15'(

Melkessab

Good grain yield

Relative diseases tolerance

Good performance at the growing stage
Relatively adaptable to the environment
Good in moisture tolerance

Relatively good feed stalk/biomass
Easily manageable/low labor demand

2nd

Local

Low grain yield due to moisture stress

Low to diseases tolerance

Low performance throughout growing stage
to current climate aadition

Low moisture tolerance

Adaptable for the area if and only if there is
sufficient rainfall pattern

High feed stalk/biomass

Not easily manageable/labor demanded due
long time taken by variety

3I‘d

Conclusiors and Recommend&ons
In the study area, the rainfall shortage were the most problems that influencing maize production.
To address this problem, Fedis Agricultural Research Center (FARC) has undertaken adaptation
trials on improved early maturingaize varieties and idéfied the well adapted varieties to the

areas.The result of demonstration showed tha varieties performed weih terms ofgrain

yield and early maturityinder moisture stresghich has a negative effeon yield and vyield

components and wedlpprecatedby f ar mer s i
varieties theyare alleviating the existed problems on production and productivity in the areas.
Maize not only for grain yield but also they used the stalk for animal feed, fire wood/fuel.

n

t he areas.

Mor eov

Based on the resulthe varietiesare suggested tde widely promote and make farmers
beneficials through the Office of Agriculture and Natural Resource of the Zone. Thizecan

achieved through appliying appropriate extension approach like givingngaio DAs and

farmers, experience sharing, field day organizing and collaborative work with stalkeholders,
private producers, and NGOs that with clogeesuision of reseach center.
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Abstract

Pre-extension demonstration and evaluation of early maturing sorghum varieties was conducted
with the objectives of promoting and popularizingproved lowland sorghum technologies,
creating awarenesamproving farmers knowledge and skilsmpr ovi ng f ar mer s 6 |
enhancingstakeholders participation. A total of fifteen (15) trial farmers were selected from two
potential sorghum growg kebeles of Dir®awa city administration council and one kebele of

the Harari region. Three FREG having 45 farmexgre established at each kebele. Three
improved sorghum varieties (Tashale, Misikir and Mako) were planted on the plot sized
40mx40m. Traiing and field day involving 36 and 101 participgmespectivelywere organized

at Dire Dawa and Harari region. Lowland Sorghum varieties were evaluated based on their
early maturity, yield, Disease tolerance, seed color; seed size and biomass. Ogeavkea
demonstrated varieties; Misikir, Tashale and Mako gave 21.44t2@3 qt hd and 23.4 gt ha
respectively. Mako and Tashale varieties with 9.3% and 8.9% yield advantage over Misikir were
ranked first and secondrespectively for their relatitey hi gher yi el d. How
preferredMako and Misikir because of their relatively higy feed stalk biomass. Thus, kéa

and Misikir were recommended for further mealing upin the study areasral other similar
agro-ecologies.

Key words: Sarghum, drought tolerant, improved varieties, Diredawa and Harari districts

Int roduction

Sorghum is one of the most important cereal crops grown in arid andasdnareas of the

world, receiving 400 to 800 mm of rainfall annually. Such areas are ¢ba@zad by moisture

deficit stress that affects the cultivation of the crop (Tadesse et al., 2008; Ouma and Akuja,
2013). It is an indigenous crop to Ethiopia. The origins of its domestication is Ethiopia and the
surrounding countries, beginning around @3000 B. C. Numerous varieties of sorghum were
created through the practice of disruptive selection, where selection for more than one level of a
particular character within a population occurs (Dillion et al., 20®Bthiopia, sorghum is a

staple fooccrop widely cultivated in different agrecological zones, predominantly in dry areas
where other crops can survive least and food insecurity is widespread. These areas cover nearly
66% of the country (Geremew et al., 2004; Adugna, 2007). In 2011/12 pEhioain rainy
seasonleher) 39512942.36 quintals of sorghum grain is produced on 1923717.49 ha of land
(CSA, 2012). This shows that the productivity of the crop is still low, estimated to be 2054 kg ha
-1 (CSA, 2013), which is considerably lower thaperimental yield that reaches up to 3500 kg

hal on farmersé6é fields in major sorghum growin
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Moreover, sorghum (sorghum bicolor) is the fifth most important cereal globally and feeds
around 500 million peopl It is especially important for rural people in arid regions. It provides
food for household consumption and produces larger amounts of fodder to support their livestock
than other grains (Wortmann 2006). So the contribution of improved varieties tiusolig

almost negligible mainly due to poor participation of farmers in the selection process, poor
intervention of improved agricultural technologies (absence of improved varieties), birds damage
to early maturing varieties, diseases (grain mold, head, smilhracnose) and insect pests (shoot

fly and stalk borer) (AsARC, 2011).

To solve the problems, Fedis Agricultural Research center (FARC) has conducted adaptation
trials and evaluated and promoted a number of early maturing and striga resistangenvariet
some districts of East Hararghe Zonet local sorghum variety which is easily affected by
drought and striga infestation is under production in Harari and Dire Dawa administration. Local
variety needs higher amount of rain fall and it take® months to mature. This result in low
production in drought areas like Harari and Dire Dawa. Improved early maturing varieties give
better yield with minimum possible moisture. These nature of improved early maturing sorghum
varieties escapes under the impad natural factor.Therefore, to address the problems
demonstration and evaluation of these i mprove
through different mechanism is importaftius, this activity aimed on disseminating those
technologies atarmers' field there by demonstrating those selected technologies to the end users.
These in turn envisioned increasing household income and contributing more to food security so
as to alleviate food shortage.

Materials and Methods

Description of the sudy area

The activity was conducted in the selected Agricultural growth progfrafistricts of Harari

Region and Dire Dawa administration. Harari regional state is located on distance of 526 km
from capital city finfinne in the eastern parts of the leoed by Oromia region and hosts one
capital town of Oromia Regional statebds zone
region includes highland, midland and lowland; the soil type exist in the region is different in
different ecologies of #hregion that is clay, loam, sandy and black types. These selected districts
are where the potentiality of the program \
problems, potential succession of the technologies these fit problems and solvengntied
outcomes prevailed in AGP

Dire Dawa Administration is located on distance of 515kms from capital city Finfine in direction

of countybés Eastern part; it i s bordered by
Dawa Administration hasdbh urban and rural set governance system. The climatic condition of

Dire Dawa is almost dry land with the maximum and minimum temperatifeagd 25°

respectively (EBC broadcasting on metrology allocated time). These selected districts are where

the poenti ality of the program wil| be succeede
potential succession of the technologies these fit problems and solve; including the outcomes
prevailed in AGH.
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Site and farmers selection

Adada ,Wabhil and Dujuma keles from Dire Dawa and Kile from Harari Region were selected
based on their sorghum production potential and accessibility to the road for regular field
monitoring .Farmers were selected purposively based on their interest, innovation he/she has,
land povision for this preextension demonstration, interest in esisaring, willingness to share
experiences for other farmers, and studying their profile with the participation of Development
Agents. The selected farmers were grouped in Farmers Researcktansidh Group (FREG)

with the member of 15 farmers per Kebele in consideration of gender issues (women, men and
youth). In the establishment of FREG in the study areas total of 3 FREGs (One FREG/ kebele)
from one PA 15 farmers and a total of 45 farmersewgrouped in 3 FREG. In the FREG 5
farmers were trial farmers (3 male trial farmers and 2 female trial farmers) and 10 farmers
worked with trial farmers.

Implementation design

Misikir, Tashale(standard check) and Meko varieties were used for dembastra both

districts. The input source was Fedis Agricultural research Center (FARC). The varieties were
plantedonthes el ect ed f ar mer s 0 -fpd seasson.dle variéynwag flamedi n r
with early maturing sorghum production recommendationagronomic recommendation
practices. Therefore, based on farmersdé vari e
hosting farmers and planted by drilling at seed rate of 10kg/ha. Spacing used between row and
plant is 75cm and 25cm respectively. tiigers were applied at the rate of 100kg/ha DAP and

50kg/ha Urea while weeding and other management practices were appligoera
recommendation required.

Training, field visit and Filed-day organized

Multidisciplinary research team; crop, extensiard asocieeconomic research team and other
stakeholders@ffices of Agriculture and Natural Resource) were actively participated by sharing
their experience and knowledge. Development agents, experts and farmers were participated on
the training given on sghum production and management, gustvest handling and
information marketing. Field day was organized for more awareness creation.

Data collection and analysis method

Both quantitative and qualitative data were collected. Collected quantitativevel@aubjected

to analysis using SPSS software version 20 (frequency, mean, standard deviation and range)
while qualitative data collected using group discussion and key informant interviews, field
observation and focus group discussion were analyzed namative explanation and argument.
Finally data from different sources were triangethto get reliable information.
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Results and Discussios

Training of target group (Farmers, DAs and Experts)

The training was organized at both regions. It was goserthe topics of agronomic practices

(crop weed and di sease management), stakehol de
and information linkageAt Harari region, 34 (28 male and 6 female) farmers, 2 male
development agents and 2 experts werdigipated while at Diredawa, 27 (20 male and 7

female) farmers, 5 male development agents and 4 expere participated.

Yield performance across districts

The yield performances for different varieties were different. The grain yield performanee of th
improved varieties (Misikir,Tashale and Meko) were ranges Iffn 18.9and20.1quintals/ha

at Adada22.3, 22.1 and 24.9quintals/ha at K€.9,25.9 and24.1quintals/ha at Dujuma and
24.4,26.3 and 23.9quintals/ha at Waltie average grain yield perfoance of Misikir and
Tashale higher24.4,26.8uintals/ha at wahil but Mako variety was higher at 24.9 at kile in the
production season. The yield performance of Tashale variety was higher than and Misikir and
Makoat Dujuma and Wahil. However, the grairelg performance of Meko was highier at
Adadag0.1quintals/haand Kile@4.9quintals/ha)These varieties gave 37, 37 and 32 quintal per
hectare on station at Fedis Agricultural re:
condition. The yield differeze might be due to farmers land striga infestation, poor land and low
crop managements. However, improved sorghum varieties were more advantages than the local
one especially in case of severe drought in which farmers remains with some stalks.

26.3 25.9
24.1 24.9 24.3
22.1 2
20.9
20.1 18.9
I I I |

Mako Mako Mako | Tashale | Tashale | Tashale | Tashale | Misikir | Misikir | Misikir | Misikir

23.9

Mako
Wahil

Fig. 3: Yield performance of improved lowland sorghum varieties across districts on Farmers
hand

2.3

Dujuma | Adada Kile Wahil | Dujuma | Adada Kile Wahil | Dujuma | Adada Kile

Field day organizedand f ar mer s6 perception toward the ves
Fourtyfarmers (32 male and 8 femalesye DAs andfour experts participated on mini field day
organzed at Kile kebele. During the field day participant farmers were let to selecte best
performing varieties. Thus 7 farmers (2 female and 5 male) selected both Tashale and Mako.
Twenty three farmers (6 female and 17 male) selected Tashale based on earhgraatl yield

Both are similar according to farmersd prefe
Dire Dawa Mini field day and training was organized at Adada on which 27 farmers (20 male
and 7 female), 5DAs and 4 Subject matter specialiste participated and at Wahil (Dujuma)
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PAs. 40 farmers (32 male and 8females), 5 DAs, 4 experts and 3 journalists participated on mini
field day organized at Dujuma PAs.

Farmersd in the study area selectedieteBby best
using their own criteria. Farmers shese criteriaafter having knowhow about the variety and

using those criteria they could select the varieties at harvest time. The opinion of those farmers
on varietal preference was collected from parétipg farmers during variety demonstration.

The major criteria used by farmers waenaturity, yield, Disease tolerance, seed color, seed size,
performance throughout growing stage, biomass, palatability of stalk feed, nutritional value and
food testBasedon the above criteria; farmers evaluated the varieties and ranked first Misikir
followed by Mako.Both varieties were well appreciated by farmers as compare to the Tashale in
the areas. Overall the varieties are well accepted and suggested to widelyepaoichonake
farmersbeneficials through the Office of Agriculture and Natural Resource of the Zone.

Table 1.Ranks of the varieties based on farmers selection criteria

Crop Farmers rank Reasons
varieties
Misikir 1% Early mature, Goodn yield, Disease tolerance, Good se

color, Good seed size, Very good performance throug
growing stage, Very good biomass yield, Very good palatak
of stalk feed, Very good nutritional value and food test

Mako 2 Relative to early maturity, @d in yield, Relative to diseas
tolerance, Very good seed color, Very good seed size, (
performance throughout growing stage, Good biomass y
Relative to good palatability of stalk feed, Relatively gc
nutritional value and food test

Teshée 3 Relative to early maturity, Very good in yield, Relative
disease tolerance, Poor seed color, Low seed size,
performance throughout growing stage, Good biomass y
Poor in palatability of stalk feed, poor nutritional value ¢
food test

Table 2.Pairwise ranking matrix result to rank variety traits

Code Traits Early Overall Disease Seed Seed Palatability performance Biomass Nutritional
no. maturi yield tolerance color size of stalk for test
ty feed
1 Early 1 1 1 1 6 1 8 1
maturity
2 Overall yield 2 2 2 6 7 2 2
3 Disease 3 3 3 3 3 3
tolerance
4 Seed color 5 6 4 8 9
5 Seed size 6 5 5 9
6 stalk 6 6 9
Palatability
as feed
7 performance 8 9
8 Biomass 9
9 Nutritional

test
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Conclusions and Recommendatios

In the study area, rainfall shortage is the most problems that influencing sorghum production.
The participatory demonstration created an opportunity for the farmers to observe and judge the
best practice with respect to the sorghproduction .Suitable and widely accepted improved
early maturing sorghum varieties for the study areas were identified and ranked based on farmers
set criteria (Early maturity, yield, Disease tolerance, Food test, Palatability and biomass).
Furthermore, ihkage was strengthened and opportunities were created for experience and
knowledge transfer among stakeholder .Awareness on advantage of early maturing sorghum
varieties were increased through promotion in this demonstration. The results obtained from
denonstration plot were also encouraging.The result indicated that yield performance for
Tashale was better than Misikir and Mako but it has poor food test and low feed stalk palatability
Therefore, using Misikir and Mako varieties are more advantageoufaroers than using
Tashale (Standard check). As a result, both Misikir and Mako varieties are recommended for
more promotion in the area and other similar aggological situation to reduce the problem of
food insecurity.
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Abstract

The activity was conducted in 20f&in croppingseasorat Dugda and Lume districtsf East

shoa zonewith the objective®f demonstrating and evaluating the performance of improved
bread wheat varieties along with their manage
raising farmerso6 knowl edge andanagdmernt practcces. br e a
Two improved bread wheat varieties (Ogolcho and Kingbivdre demonstratefbllowing the
recommendation of 201@articipatory variety selection activity. Sites were selected in
collaboration with respective district agricultural offis based on potential of the area for bread

wheat productionTrainings were given for farmers, Development Agents and experts and other
stakeholders. ThPBarticipating farmers were also capacitated throughining, exchange visits

and field days Recommaded seed and fertilizer rate were used for the demonstration trial
establishmentAccording to the resultss mean yield 088.61 + 2.82 gha™ and 39.24 + 1.54qt

ha' was harvested from ogolcho and kingbird varietiespectively. fie two varieties sheed

no statistically significant yield difference at p<0.05 in their yield and showed better yield
performance when compared to the farmerso var
their first choice for future productions based on their owneda. Thus, ogolcho variety is
recommended for further scaling up. Yet, kingbird is also an additional variety which can be
used for futher scaling up activities in Dugda andiine districts taking into consideration its
compaable yield and economic retu

Key Words: Bread wheat, Demonstration, Reetension, rift valley

Introduction

Wheat {Triticumaestivum L.)s one of the most important staple food crops in the world. Wheat

is a major crop contributing importantly to the nutrient supply of the glotyalilation and also a

very versatile crop; it shows wide adaptation to diverse-agotogical conditions and cropping.

The crop is grown at an altitude ranging from 1500 to 3000 meter above sea level (m.a.s.l); the
most suitable agrecological zones, heever, fall between 1900 and 2700 m.a.s.| (Bekelal,
2000).The crop is also one of the most important staple crops grown in Ethiopia. It is third in
area of cultivation following teff and maize and cultivated in Ethiopia on about 1.69 million
hectare and delivering about 4.56 million tons of grain yields (CSA, 2016/17). The crop has
been cultivated in the country since the time of immemorial and is the second largest wheat
producer in suBaharan Africa, after South Africa. The country is also thmmoducer of

wheat in eastern Africa accounting for over 70% of the total wheat area in the region (Bezabeh et
al., 2015). Although most of the wheat grown in Ethiopia is bread wheat, both bread and durum
wheat are widely grown in the country constitgtiabout 60% and 40% of the total wheat
production, respectively (CIMMYT, 2014).

Wheat is used for the manufacture of flour for different purposes such as bread, biscuits and
pasta products such as macaroni, spaghetti and noodle are some of the ipdodtreas. \Wheat
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is known to be a major source of energy and protein. Traditionally, Wheat is used for making
Adaboo, Adabokol oo, Aganfoo, Akincheo and oth
Within the country the top wheat producing districts rienarily located in Oromia, Amhara,

and Tigray regional states. Oromia accounts for the largest of all with its top producing districts
located in the ArsBale areas of the region (Warner et.al, 2015). According to Warner et.al,
2015, East shoa zone its@ among the top 25 wheat producing zones in the country, major
producing districts within the zone being Dugda and Gimbichu.

Although the country is the major producer in sub Saharan Africa it is still reliant on foreign
wheat import to satisfy its deands. The national average of wheat yield of Ethiopia is around
2.6 t/ha (CSA 2016/17), which is far below from experimental yields of over 5 t/ha. To solve this
challenge and improve production and productivity efforts were made by the research and
extengon system of the country by releasing and demonstrating improved varieties along with
their management practices. Furthermore, the yield gap of 2.4 t/ha indicates the potential for
increasing productivity of wheat production through utilization of agical inputs, particularly

using quality seed of the improved varieties and optimum fertilizers rate.To this end, in crop
improvement and others technology development and dissemination process with the
involvement of the endsers may hasten the processd aincrease the adoption and
dissemination of the new technology.

In mid rift valley areas wheat is among the major cereals produced relaying on variety released
some time ago with low productivity. In addition, the knowledge base of farmers about wheat
production and management is limited. To improve this gap as part of its effort ATARC has
conducted an ostation trails and participatory variety selections of improved varieties in the

past years with support form AG@PR The trial results conducted shed that the improved
varieties activities performed wel/l wthien com
experiment was conducted tlemonstrate and evaluate the performance bread wheat varieties
under farmeesibacoadi &i oand skl onkoreadd wheat ¢ghrgduction and
managemenand assess f ar mer s6 and ot her stakehol der so
development/improvement

Material sand Methods

Description of the study areas

The study was conducted in selected distridt&ast shoa zone. East shoa zone is one of the
administrative zones of Oromia regional state, Ethiopia. The zone has an area of f0241km
andAdamatown is servingasthe capitaltown of the zone There are 10 districts within the zone
among which Dugda anhLume districts are the study districts where this demonstration activity
took place.

Dugda district is located at 135km from the capital city of Ethiopia, Addis Ababa and 100km
from East shoabés zonal capital , azoncavitheateaof he di
751knf. Dugda has 18 Kebeles among which one kebele was used for this study. The district has

an average 636mm annual rainfall andc2&erage temperature. The major crops produced are

wheat, teff and maizé.ume districts capital is mated 88km from the capital, Addis Ababa and

25km from zonal capital Adama town. The district covers 9.8% of East shoa zone with area of
870knt. Lume has 38 Kebeles among which two kebe
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annual rainfall ranges frori00-1200mm and temperature ranging from 18 to 28 degrees. The
major crops produced include teff, wheat, chickpea and lentil.

Site and farmers selection

The demonstration was conducted in selected Kebeles of Lume and Dugda districts of East Shoa
zone. T wo Kebel eds from | ume (Bi ka and Ej ersa)
(Tephochoroke) were selected based on their w
extension group (FREG) approach was followed to select farmers and group undernivéas f

A total of 6 FREGOs were organized having 68
member a total of eight (8) interested trial farmers were selected in both districts. The trial
farmers were selected based on their willingness to contriblatedasize of 0.125ha. Packaged
production technologies (seed rate, seed treatment, spacing, fertilizer management and weed
management) recommended for the bread wheat production was used to establish the trials.
Seeds were sown at the recommended rad® éighal in rows (20cm between rows). Urea (46

% N) was used as a source of nitrogen fertilizer. 2/3 of N fertilizer was applied within the rows

as basal application at planting. The remaining 1/3 dose of nitrogen fertilizer waietsed at

tillering stage. Plots were kept free of weeds. Field days and field visits were also be organized at
the maturity and harvesting stage of the crops.

Planting materials

Two adaptable early maturing bread wheat varie@ggp(cho and Kingbirflwere used. Planting
material (Seed) were prepared in advance from Kulumsa Agricultural Research center and
Oromia Seed enterprise.

Table 1: Characteristics of bread wheat varieties used for thexfgrsion Demonstration

Characteristics Kingbird Ogolcho
Days to maturity 90-120 102
Altitude 15002200 16002000
Rainfall 500-800 400-500
Yield (Qtha") 3352 3350

Data collected
Agronomic characteristics like plant height, tiller per plant, grain yield, thousand seed weight,
spike length, and effective tillerwererecd ed. Far mer s6 feedbacks and
involved were cdécted.
Data analysis
The coll ected agronomic and financi al dat a we
feedbacks and preference were also analyzed qualitatively and ptesesihg table. The
technology gap and technology index were calculated using the formulas as given by (Samui et
al., 2000).
Technology gap = Potential yield gt/halemonstration yield
Technology index % Potential yield demonstration yiel& 100

Potential yield

Results and Discussios

Yield performance of the varieties demonstrated

The following table shows the combined analysis result on yield performance of the varieties
demonstrated in both Dugda and Lume districts. According to Hudt i@ mean yield 038.61 +
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2.8t ha and39.24 + 1.54was harvested fronagolcho and kingbird varieties, respectively.
There was no significance difference observed among the varieties at (p<0.05).
Table 2: Grain Yield per hectare (GY) in quintal of tlemonstrated varieties

Variety N Mean Min Max SD
Kingbird 8 39.24 + 1.54 35.00 47.50 4.35400
Ogolcho 8 38.61 +2.82 24.75 53.50 7.97581

The demonstration result obtained was higher than what was reported during the participatory
variety selection (P®) stage of the varieties conducted in the rainy season of 2016. The PVS
result was reported as 23.8qt/ha kargbird and 23.7qt/ha foOgolcho(Dagnachewet,al 2017)
varieties. This increment in yield could be associated with the rainfall availabilitygdtive
duration of the activity compared with the PVS stage. Furthermore, the average yield gained
from the demonstrated varieties has an increment from farmers variety (Hawi) which was
22.6qt/ha in the same production season. These shows that thesesvhage 73.6% yield
advantageawr t he farmersdé variety (Hawi).

Technology gap and Technology index

The technology gap shows the gap in the demonstration yield over potential yield. The observed
technology gap is attributed to dissimilarities in seilttifity, salinity and erratic rainfall and

other variability of weather conditions (Dhaka et.al, 2010). According to Dhaka et.al, 2010 its
contribution is to narrow down the gap between the yields of different varieties, and to provide
location specificlecommendations. Furthermore, the yield gaps can be further categorized into
technol ogy index which is used to show the fe
lower the values of technology index the more the feasibility of the varietethi§ end, the
technology gap and technology index of demonstrated varieties in this €hgtyclio and
Kingbird) was calculated using the following formulas andspreed in the following table.
Technology gap = Potential yield gt/haemonstration yie

Technology index % Potential yield demonstration yiel& 100

Potential yield

Table 3: Technology gap and index tmyolchoandkingbird bread wheat varieties at Dugda and
Lume districts

Bread wheat Varieties

Paameter

Ogolcho Kingbird
Yield gap(qgt/ha) 11.39 12.76
Technology index (%) 22.78 24.53

As it can calculated from the above table the average technology index percentage is 22.78 and
24.53 forogolchoandkingbird varieties, respectively. Similarly both varieties show resemblance

in thar average yield gap yield performance between this demonstration and the potential of the
varieties, having 11.39qt/ha and 12.76qt/ha for ogolcho and kingbird, respectively.

Financial analysis

In terms of profitability the financial analysis result shthat an average return of 21542.3Birr

and 21998.2 birr per hectare can be gained f@gulchoandKingbird varieties, respectively in

one production season in the study areas. Yet, this financial analysis considered land as a fixed
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cost; considering therare farmers who rent in land at a fixed cost. However, for those farmers
who own land the additional income of 2500 and 2800 at Dugda and Lume districts could be

added to their return.

Table 4: fhancial analysis for the two districts

Financial Analysis
Location : Dugda Location: Lume
Variety Variety
Parameters Ogolcho | Kingbird | Parameters Ogolcho Kingbird
Yield gt/ha (Y) 38.8 39.85 Yield gt/ha (Y) 38.29 38.21
Price (P) per quintal | 1000 1000 Price (P) 1000 1000
Total Revenue (TR)=| 35509 | 39850 | TR= YxP 38290 38210
TR= YxP
Variable costs Variable costs
Seed cost 1350 1350 Seed cost 1350 1350
Fertilizer cost 2140 2140 Fertilizer cost 2140 2140
Chemicals 2800 2800 Chemicals 2800 2800
Labor cost 5500 5500 Labor cost 5500 5500
Combirer harvesting | 2328 2391 Combiner harvesting | 2297.4 2292.6
Cost —of  transport 5, 250 Transport, sacks 250 250
sacks
Total “variable cost ;368 | 14431 | TVC 14337.4 | 143326
(TVC)
Fixed costs Fixed costs
Cost of land 2500 2500 Cost of land 2800 2800
Total fixed costg
(TFC) 2500 2500 TFC 2800 2800
Total Cost (TC) 4 _
TVCHTEC 16868 16931 TC =TVC+TFC 17137.4 17132.6
Gross Margin (GM) = TR
TRTVC 24432 25419 GM =TRTVC 23952.6 23877.4
Profit= GM -TFC 21932 22919 Profit= GM -TFC 21152.6 21077.4

Capacity development

Training

The following table shows the number of farmers, development agents, district office of
agriculture experts and other participants who attended training related with bread wheat
production and management before starting the actikitiptal of 80 parttipants attended the
training.

Table 5: Number of farmers participated trainings

Training topic No of participants

Bread wheat | Farmers DAG6 S SMS Others Overall
production andM |F |Total|M |F | Total |M |F | Total |M |F | Total | total
management 40 | 25 | 65 111 |2 2 |02 10 |1 |11 80
Field day
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Field days were also conducted on the demonstration siesith ance f ar mer s o

K nc

skill on bread wheat production and management, to observe the performance of the varieties
and collect feedbaskfor future technology development and dissemination activities related
with bread wheat in general and the varieties in particular. The field days were conducted at the

maturity stages of the crop. A total of 268 participants, among which 69 male drthd®e
farmers, attended the field days.

Table 6: Number of field fay participants

Field day topic Participants
Visiting bread Farmers DAGS SMS and Overall total
wheat fields Others

M F Total M F Total 157 268

69 35 104 4 3 7

Feedback and farmers preferences
The varieties demonstrated were compared
following table. The participant farmers preferregolchovariety and knce it was their first
choice.
Table 7: Rank of varietiesethonstrated based on farmers preferences
Varieties Rank Reasons
Good yield, Good plant height, uniformity on heading and matu

Ogolcho 1% good tillering capacity, disease tolerant, attractive seed color
for market
Kingbird 2" Good yield, Edy maturing, disease tolerant, very good crop ste

, medium seed size/color for market

Conclusiors and Recommendatios

As a followrup of participatory variety selection (PVS) activity, this study focused mainly on

base

demonstrating farmers preferred liesheat varieties on a bigger land size than PVS stage. The
results indicated that both varieties demonstrated gave promising yield having 73.6% vyield
advantage overHaWwipFmer Bér mamre etlgot(h varietiesté
economic rairn. The results indicate that both varieties are profitable with an average return of
21,770.25birr in one production season. In addition the technology index and yield gap analysis

also shows as the varieties are feasible for farmers in the study mareamk of farmers

preferenceogolchovariety was selected as first choice by the participating farmers due to its
characteristics of good yield, good plant height, uniformity on heading and maturity, good
tillering capacity and attractive seed colour/sizeo r mar ket . Therefore,

preferencengolchois recommended for prgcaling up.Yetkingbird is also an additional variety

which can be used for further scaling up activities in dugda and lume districts taking into

consideration its compdrke yield and economic return.
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Abstract

Pre-extortion demonstrations of chick pea varieties wameducted in 2017 at Dugda district of

East shoa zondmproved chickpea variety (Minjawvas useddr demonstration as a follow up

of participatory variety selection activitf.he objectives were to demonstrate and evaluate the
performance of the variety along with i1ts mar
and to raise f arskileon shitkpda prodwdticn érgl ananagerdent practices.
Sites were selected in collaboration with respective district agricultural office experts and
development agentdrrainings were given for farmers, development agents and experts and
other stakeholdes: TheParticipating farmers were also capacitated throudgéquentfollow up
exchange visits and field dayRecommended seed and fertilizer sateere used for the
demonstration trial establishmemccording to the resultsa mean yield of 14.7qt Hawas
harvested. In terms of economic return the results indicated that an average return of 32,710.00
Birr obtained from chickpea production in one production sedsom a hectaran the study

area.

Key Words: Chickpea, Minjar, Demonstration, Pegtenson, Rift valley

Introduction

Ethiopia has suitable agaimatic conditions for production of both Desi and Kabuli type
chickpeas. The crop is highly integrated into the farming system and ecologically friendly for
growing in many areas that suffer frosoil nutrient depletion (Haile, 2010). The chickpea
cultivated in the country, currently occupies about 225,607.53 hectares of land with estimated
production of 4,441,459.26qt (CSA, 2016/17).

The production of chickpea is very limited at Dugda distriletspite its potential contribution
towards alleviating mono cropping and improving soil fertility and hence improving production
and productivity. Chickpea production in the area has been affected by different constraints.
Some of the constraints includenited knowledge about its production and unavailability or
lack of improved varieties. Access to improved agricultural technologies and practices is also
one of the factors affecting its production in the central rift valley areas; including the study area
As its production is still new to most of the farmers in the area other agronomic management for
improved productivity are also considered as constraints. Despite the constraints there are
opportunities for chickpea production and improving its proditgtia lowland areas.

To this end, in 2016/17, participatory variety selection trial was conducted in the area using five
chickpea varieties nameMinjar, Teketay, Ejere, Habru and Arer#hlthough there was erratic
rainfall during PVS experimentatiorhe performance of these varistieare shown in Table 1
below.
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Among the tested varieties two varietiddirfjar and Habru) were found outstanding in their

grain yield per ha and maturity (in terms of period and uniformity). The study also tried to see

far mer s6 preferences among the tested varietie
such a way that farmers were let to rank preferred characteristics they look for in chickpea
varieties. After ranking the characteristics the farmers then seldbtedested varieties.
Accordingly, basing on their characteristics, farmers seledMedar and Habru varieties,
respectively. Therefore this study was proposed as a follow up of the Participatory variety
selection with an objective of demonstrating ong¢hefse farmers selected varieties in at Dugda
districts, East Shoa rift valley areas of Oromia, Ethiopia.

Table 1: Effect of varieties and location on agronomic characteristics of chickpea

Varieties PNPP SPP GYQtHa
Habru 10la 124a 23.33ab
Teketey 66b 66bc 19.56ab
Natoli 50c 54cd 19.48ab
Arerti 41cd 74b 16.25b
Minjar 38d 63bc 25.65a
Ejere 31d 47d 16.55b
SE (1) 6.27 9.05 4.21
LSDg 05 11.4 16.5 7.7

CV (%) 11.5 12.7 20.9

Material sand Methods

Description of the study areas

The study wasonducted in selected districts of East shoa zone. East shoa zone is one of the
administrative zones of Oromia regional state, Ethiopia. The zone has an area of £0241km
andAdamatown is servingasthe capitaltown of thezone There are 10 districts Wi the zone

among which Dugda district is the study districts where this demonstration activity took place.

Dugda district is located at 135km from the capital city of Ethiopia, Addis Ababa and 100 km
from East shoabs zonaloveesdR% of &dst, shod zbaerwvigh. ared df e d |
751km2. Dugda has 18 Kebeleds among which on

district has an average 636mm annual rainfall antt 2bverage temperature. The major crops
produced are wheat, teff and maize.

Site and farmers selection

The demonstration was conducted in selected Kebele (Tepho choroke) of Dugda districts of East
Shoa zone. Farmerds research and extension g
farmers and group under trial farmers. A tota o f 1 FREGOGs was organi ze
(14 male and 8 female). Among the FREG member a total of 3 (three) interested trial farmers
were selected in both districts. The trial farmers were selected based on their willingness to
contribute a land sizef 625nf. Packaged production technologies (seed rate, seed treatment,
spacing, fertilizer management and weed management) recommended for chickpea production

51



was used to establish the trials. Plots were kept free of weeds. Field days and field visits were
also be organized at the maturity and harvesting stage of the crops.

Planting materials
Adaptable early maturing chickpea varietMifjar) was used. Planting material (Seed) were
acquired in advance from Debreziet Agricultural Research center.

Table 1 Characteristics of the variety used for the demonstration

Characteristics Minjar
Type Desi

Days to maturity 86-143
Altitude 18002600
Rainfall 120140
Yield (Qtha") 20-40

Technology gap and Index
The technology gap shows the gap in the destration yield over potential yield. The observed
technology gap is attributed to dissimilarities in soil fertility, salinity and erratic rainfall and
other variability of weather conditions (Dhaka et.al, 2010). According to Dhaka et.al, 2010 its
contribution is to narrow down the gap between the yields of different varieties, and to provide
location specific recommendations. Furthermore, the yield gaps can be further categorized into
technology index which is used to show the feasibility of the varietyd he f ar mer 6s f
lower thevalue of technology indexdbe more the feasibility of the varieties. To this end, the
technology gap and technology index of demonstrated varieties in this study was calculated
using the following formulas and @entel in the following table.
Technology gap= Potential yield gt/halemonstratioryield
Technology index %®otential yield demonstration yielX 100

Potential yield

Data collected

Agronomic characteristics like plant height, pod per plant, seed pergpaid yield, thousand

seed weight, were recorded. Farmersodéo feedback
collected.

Data analysis

The collected agronomic and financial data were analyzed and presented using tables. The
technology gap and ¢anology index were calculated using the above formulas as given by
(Samui et al.2000).

Results and Discussios

Yield performance of the varieties demonstrated

The following table shows the combined analysis result on yield performance of the variety
demonstrated in the study area. According to the result a mean yield of 14.7gt/ha was harvested.
The demonstration result obtained was lower than what was reported during the participatory
variety selection (PVS) stage of the variety conducted in thg season of 2016. The PVS
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result was reported as 25.65¢gt/ha (Dagnacheal.e017). This reduction in yield could be
associated with the higher rainfall availability during the duration of the activity compared with
the PVS stage. It could also be asatenl with the planting date and the effective rainfall
requirement of the crop as the effective rainfall which is the most determinant factor for yield is
very variable by planting datélsemma etl., 2016).

Technology gap and Technology index
Table 2: Technology (Yield) gap and index for Minjar chickpea varieties at Dugda and Lume
districts

Parameter Variety (Minjar)
Yield gap 25.3
Technology index (%) 63.25

As shown on the above table the gap between the potential yield and the demonsédatisn i
25.3gt/ha. This is higher yield gap given the potential of the variety in another potential area.
This yield gap difference reduction in the demonstration yield obtained could be associated with
the higher rainfall availability in the year which wast suitable for chickpea production.
Similarly the technology index is also higher being 63.25%. This higher yield gap and
technology index percentage makes the felisiloif the variety uncertain.

Capacity development

Training

The following table shes the number of farmers, Development agents, district office of
agriculture experts and other participants who attended training related with bread wheat
production and management before starting the activity. A total of 80 participants attended the
training.

Table3. Number of farmers and other participants participated on trainings

No of participants
Training topic "4 rmers DAGS SMS Others Overall
total
Chickpea
production M |F |Total |[M|F |Total |[M |F|Total |[M |F | Total | 80
and 40 |25 | 65 111 |2 2 |02 10 |1 |11
management

Financial analysis

Despite the reduced yield, in terms of profitability, the financial analysis result shows that an
average return of 32,710 Birr per hectare can be gainedNtojar variety in one production

season in the stydarea. This financial analysis considered land as a fixed cost. Considering
there are farmers who 6rent indé | and at a fix
additional income of 2500 at Dugda districts could be added to their returnofi@dusin get an

average net return of 35,210.00Birr in one production season by proddoijay chickpea

variety despite the reduction in yield in this specific production season. This return is also higher
when compared to the production of other cer@als wheat) in similar district.
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Table4. Financial analysis of chickpea production at Dugda districts (2017)

Parameters Variety: Minjar
Yield gt/ha (Y) 14.7
Price (P) per quintal 2800
Total Revenue (TR)= TR= YxP 41,160
Variable costs

Seed cost 3,300
Fertilizer cost

Chemicals 400
labour cost 2500
Cost of transport, sacks 250
Total variable costs (TVC) 6,450
Fixed costs

Cost of land 2,000
Total fixed costs (TFC) 2,000
Total Cost (TC) = TVC+TFC 8,450
Gross Margin (GM) = TRTVC 34,710
Profit=GM-TFC 32,710

Conclusiors and Recommendations

As a followrup of participatory variety selection (PVS) activity, this study focused mainly on
demonstrating farmers preferred Chickpea. The results indicated that the variety demonstrated
gave loweryield compared to the potential of the varieties. Furthermore, the yield gap and
technology index calculations showed the feasibility of the variety in specific and chickpea
production in general to be uncertain in the study area. Nevertheless, the alpokghection is

still profitable compared to other crops in the study area. But for further scaling up works
agronomic and other management practices suitable for chickpea production in the study area
should be known. To this end, estimation of appropmatting dates for effective rainfall
utilization should be identified. It is also vital to identify chickpea crop water requirements
during its critical growth stages so that+sling up works in similar areas would be done well.
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Abstract

Pre-extortion demonstrations of food barley varieties wewaductedn 201718 at Dugda and

Lume districtsof East shoa zone, Oromidwo improved food barley varietigBiribie and

Bent) were demonstrated as a follow up of participatory variety selection actiVhg.
objectives were to demonstrate and evaluate the performance of the varieties along with their
management practices undersd aframemsts @i kcaoawlséa
on food barley production and management practiS#es were selected in collaboration with
respective districagricultural offices based dparley production potential of the are@raining

was given for farmers, develmgnt agents and experts and other stakeholders. The
Participating farmers were also capacitated throufyjaquentfollow up exchange visits and

field days The ecommended seed and fertilizer rate were u8edordingly,a mean yield of

26.18 + 1.96qt ha' and 18.43+ 1.93qt ha* was harvested from Diribie and Bentu varieties,
respectively. The yield harvested was found to be significantly different between the varieties at

(p<0.05.

Key Words: DemonstrationFood barleyPreextensionyift valley

Intr oduction

Ethiopia is ranked twentfjrst in the world in barley production with a share of 1.2 percent of
the worl ddés total production (Abu and Teddy,
food barley for human consumption and malt barleycWhian be converted into malt, a key
ingredient in beer making. In Ethiopia, barley is the fifth most important crop after teff, maize,
sorghum and wheat. It is used in different forms such as bread, porridge, soup, and roasted grain
and for preparing aldwlic and noralcoholic drinks. Its straw is used for animal feed, roof
thatching and bedding. To this end, about 1 million hectare of land was allotted for the
production of barley (CSA 2016/17).

In the process of improving the production and proditgtiof barley in the rift valley areas
different efforts were made by the research and extension system of the country. Yet, there is a
pressing need to introduce moisture stress barley varieties to mid rift valley areas and in drought
prone areas produoti system through evaluation of improved varieties that have been released
by regional and national agricultural research canters. One of the ways to do this can be through
participatory varietal selections. Participatory variety selections has showssutaentifying

more number of preferred varieties by farmers in shorter time than the conventional system; in
accelerating their dissemination and increasing cultivar diversity (Witcombe et.al, 1996).

To this end, in 2016/17, production season a@p#iory variety selection trial was conducted in

the rift valley areas of East Shoa zone, Ethiopia using five food barley varieties namely Gobe,
Bentu, Dirbie, Wolker, and Goldezye. The performance of these varieties included in the
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study, though theme the PVS conducted was affected by severe shortage of moisture, yet they
have shown a promising result compared to the farmers varieties.

Table 2: Main effect of varieties and location on agronomic characteristics of barley varieties
during PVS

Varieties TPP SPP TSW (g) GY(QtHa1l)
Gobe 4.0 25.42c 36.37 22.5a
Dirbie 4.2 42.27ab 37.19 22.4a
Bentu 3.3 42.89a 35.03 21.8a
HB 1307 4.4 39.44b 36.20 16.9b
SE 0.33 1.051 1.03 1.21
LSDO0.05 NS 2.67 3.099 3.55
Location

Tepho chorke 2.6C 33.85b 33.7b 23.2a
Ejersa Joro 3.8b 39.17a 36.1b 21.1ab
Bika 5.6a 39.50a 38.8a 18.4b
SE 0.28 0.91 0.895 1.05
LSDO0.05 0.83 3.08 2.68 3.075
CV (%) 12 8.4 8.6 17.4

Among the tested varieties two varieties (Gobe and diribie) performed well in their grain yield
per ha and maturity (in terms of period and
preferences among the tried varieties using matrix ranking. The ranking was done in such a way
that farmers were let to rank preferred characteristics theyftwdk food barley varieties first.

After ranking the characteristics the farmers then selected the tested varieties. Accordingly,
based on their characteristics, farmers selected Diribie and Bentu varieties, respectively.
Therefore, this study was propdseith an objective of demonstrating these farmers selected
varieties in Lume and Dugda districts, East Shoa zone, rift valley areas of Ormia Ethiopia.

Material sand Methods

Description of the study areas

The study was conducted in selected districtEa@aét shoa zone. East shoa zone is one of the
administrative zones of Oromia regional state, Ethiopia. The zone has an area of £0241km
andAdamatown is servingasthe capitaltown of thezone There are 10 districts within the zone
among which Dugda andume districts are the study districts where this demonstration activity
took place. Dugda district is located at 135km from the capital city of Ethiopia, Addis Ababa and
100km from East shoaébés zonal capitalnewitdama.
area of 751krh Dugda has 18 Kebeleds among which on
district has an average 636mm annual rainfall arfid &éerage temperature. The major crops
produced are wheat, teff and maize

Lume districts capital is lated 88km from the capital, Addis Ababa and 25km from zonal

capital, Adama town. The district covers 9.8% of East shoa zone with area of’8Z0kme has
38 Kebeleds among which two kebele were wused

56



ranges fran 5061200mm and temperature ranging from 18 to 28 degrees. The major crops
produced include teff, wheat, chickpea and lentil.

Site and farmers selection

The demonstration was conducted in selected Kebeles of Lume and Dugda districts of East Shoa
zone.Two Kebelebs from Lume (Bika and Ejersa) d
choroke) were selected based on their wheat
extension group (FREG) approach was followed to select farmers and group undambieas.

A total of 6 FREGOs were organized having 68
member a total of 7 (seven) interested trial farmers were selected in both districts. The trial
farmers were selected based on their willingness to contribilaad size of 100fn Packaged
production technologies (seed rate, seed treatment, spacing, fertilizer management and weed
management) recommended for the bread wheat production was used to establish the trials.
Seeds were sown at the recommended rat®é &fjBal in rows (20cm between rows). Urea (46

% N) was used as a source of nitrogen fertilizer. About 2/3 of N fertilizer was applied within the
rows as basal application at planting. The remaining 1/3 dose of nitrogen fertilizer was top
dressed at tilleng stage. Plots were kept free of weeds. Field days and field visits were also be
organized at the maturity and harvesting stage of the crops.

Planting materials

Two adaptable early maturing bread wheat varietizisbje and Bent) were used. Planting

material (Seed) were acquired in advance from Kulumsa Agricultural Research center.

Table 1: Characteristics of the varieties used for theegptension demonstration

Characteristics Diribie Bentu
Days to maturity NA 71-99
Altitude 17002300 17002300
Rainfall >500 >500
Yield (Qthal) 1931 12-24

Data collected
Agronomic characteristics like plant height, tiller per plant, grain yield, thousand seed weight,
spi ke | ength, and effective tiller weaned recor
involved were also collected.
Data analysis
The collected agronomic and financial data was analyzed using EXCEL and presented using
tabl es. Farmersodo feedbacks and preference wer
table. The technologgap and technology index were calculated using the formulas as given by
(Samui et al., 2000).
Technology gap = Potential yield gt/h@emonstration yield
Technology index %®otential yield demonstration yielX 100

Potential yield
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Results and Discussios

Yield performance of the varieties demonstrated

The following table shows the combined analysis result on yield performance of the varieties
demonstrated in both Dugda and Lume districts. According to the result a mean yéldaf

1.96qt ha andl8.43+ 1.93gt/ha was harvested frobiribie andBentuvarieties, respectively.

The yield harvested was found to be significantly different between the varieties at (p<0.05).

Table2. Grain Yield per hectare (GY) in quintal of thengenstrated varieties across the districts

Variety N Mean SD Min Max
Diribie 7 26.18 £ 1.96 5.18555 17.75 32.75
Bentu 7 18.43+ 1.93 5.10048 12.00 24.75

The demonstration result obtained was higherOoibie than what was reported dug the
participatory variety selection (PVS) stage of the varieties conducted in the rainy season of 2016.
The PVS result was reported as 22.4qt/ha for Diribie and 21.8qgt/ha for Bentu (Dagnachew et,al
2017) varieties. This increment in yield could beoagsed with the rainfall availability during

the duration of the activity compared with the PVS stage.

Technology gap and Technology index
The technology gap shows the gap in the demonstration yield over potential yield. The observed
technology gap isttributed to dissimilarities in soil fertility, salinity and erratic rainfall and
other variability of weather conditions (Dhaka et.al, 2010). According to Dhaka et.al, 2010 its
contribution is to narrow down the gap between the yields of differenttieari@nd to provide
location specific recommendations. Furthermore, the yield gaps can be further categorized into
technol ogy index which is wused to show the fé
lower the values of technology index thena the feasibility of the varieties. To this end, the
technology gap and technology index of demonstrated varieties in this Bivithye(andBenty
was calculated using the following formulas and presented in the following table.
Technology gap= Potdat yield gt/hai demonstration yield
Technology index %®otential yield demonstration yiel& 100

Potential yield

Table 3.Technology (Yield) gap and index fdiribie andbentufood barley varieties at Dugda
and Lume districts

Paameter Barley Vareties

Diribie Bentu
Yield gap (qt/ha) 4.82 5.57
Technology index (%) 15 23.20

As it canbe calculated from the above table the average technology index percentage is 15 and
23.20 fordiribie and Bentuvarieties, respectively. iterms of the yield gap Diribie showed a

yield gap of 4.82qt/ha and Bentu gave 5.57 qt/ha. This shows that the demonstration vyield is
close to the potential yield of the varieties. Similarly an average of 19.1 technology index
percentage shows as the varieties aasibde for f&rmers in the study area.
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Financial analysis

In terms of profitability the financial analysis result show that an average return of 18,146.6Birr
and 11,105.3 birr per hectare can be gained fDambie andBentuvarieties respectively in @n
production season in the study areas. Yet, this financial analysis considered land as a fixed cost.
Considering there are farmers who rent in land at a fixed cost. However, for those farmers who
own land the additional income of 2500 and 2800 at Dugdd.ame districts could be added to

their return.

Table4. Financial analysis of food barley production at Dugda and Lume districts (2017)

Location : Dugda Location: Lume
\ariet Variet

Parameters Diribie  Bert Parameters Diribie TBon
Yield gt/ha (Y) 27.03 20.08 Yield gt/ha () 25.31 17.89
Price (P) per quintal 980 980 Price (P) 980 980
Total Revenue (TR)= TR=Yx26489.4 [19678.4 TR=YxP 24803.8 17532.:
\ariable costs \ariable costs

Seed cost 900 900 Seed cost 900 900

Fertilizer cost 1200 1200 Fertilizer cost |1200 1200

Chemicals 150 150 chemicals 150 150

labor cost 3000 3000 labor cost 3000 3000

Cost of transport, sacks|250 250 Transport, sack250 250
Total variable costs (TVC) (5500 5500 TVC 5500 5500
Fixed costs Fixed costs

Cost of land 2000 2000 Costof land 2000 2000
Total fixed costs (TFC) 2000 2000 TFC 2000 2000
Total Cost (TC) = TVC+TFC (7500 7500 TC =TVC+TFC 7500 7500
Gross Margin (GM) = TRTVC[20989.4 (14178.4 GM =TR-TVC 19303.8 12032.;
Profit= GM-TFC 18989.4 (12178.4 Profit= GM-TFC 17303.8 10032.1

Capacity development

Training

The following table shows the number of farmers, development agents, district office of
agriculture experts and other participants who atnglaining related with bread wheat
production and management before starting the activity. A total of 80 participants attended the
training.

Table 5. Number of farmers participated trainings
Training topic  No of participants

Bread wheat . Farmers DAOG S SMS Others Overall total
production ad M F Total M F Total M F Total M F Total
management 40 25 65 1 1 2 2 02 10 1 11 80
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Field day

Field days were also conducted on the demonstration siesith ance f ar mer s 6
skill on kread wheat production and management, to observe the performance of the varieties
and collect feedbacks for future technology development and dissemination activities related
with bread wheat in general and the varieties in particular. The field daysoretected at the
maturity stages of the crop. A total of 268 participants, among which 69 male and 35 female
farmersattended the field days.

Table 6. Number of field fay participants

No of participants

on demonstration of breg
wheat varieties

Field day topic Farmers DAGS SMS and| Overall
M |F Total |M |F | Total | Others total
Field visits and field day{ 69 |35 |104 |4 (3 |7 157 268

Feedbacks and farmers preference
The vari et
following table. The participant farmers preferdidbie variety and it was their first choice.
Table 7. Rankof varieties demonstradl based on farmers preferences

i es

demonstrated were c¢ompanrthed

Varieties Rank Reasons
Good yield, Good plant height, uniformity dreading and

Diribie 1% maturity, good tillering capacity, disease tolerant, attrag
seed color /size for market

Benty ond Good yield, Early maturing, disease tolerant, very g
crop stand, , medium seed size/color for market

Conclusiors and Recommendatios

As a followup of participatory variety selection (PVS) activity, this study focused mainly on

kK nc

base

demonstrating farmers preferred food barley varieties. The results indicated that both varieties
demonstrated gave promising yielEur t her mor e, bre evaluatedain itheirt i
economic return. The results indicate that both varieties are profitable with an average return of
18,146.6Birr and 11,105.3 birr per hectare in the one production season by pra@itibiegand
Bentu food harley varieties, respeugtly. In terms of farmers preferend&ribie variety was
selected as first choice by the participating farmers due to its characteristics of good yield, good
plant height, uniformity on heading and maturity, good tillering capacity and attractive seed

mar ket .

colour / si
scaling up.

Z e

for
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Abstract

Pre-extension demonstration of improved sorghum varieties was carried out in Lalo Asabi, Seyo
and Anfilo districts of Kellem and West Wollegaes during2017/18cropping season with the
objective of evaluating best performing and
management conditionThree varieties of sorghum (Chemada, Gemadi and Lalo) were
evaluated with fil participation of FREG rambers Training was given for farmers and other
stakeholders on sorghum production and management. At maturity stage the varieties were
evaluated jointly by farmers, agricultural experts, development agents and researchers. Seed
color, marketability, yiaed, thresh ability, seed size, stock, lodging, disease resistance and
shitability for home consumption were the selection criteria used by farmers. Grain yield and
lodging percentage were collected and analyzed using descriptive statistics in order tiesvalu

the performance of the varieties. Accordingly, the yield obtained from Chemada, Gemadi and
Lalo varieties were26.88qt ha', 29.95qt ha’ and 35.4 qgtha®, respectively. With regard to

lodging percentage the lodging percentage with magnitude of 5.2428% and 2.06% was
obtained for Lal o, Gemadi and Chemada, respec
and Gemadi varieties were selected to be popu

Key words Farmers feedbaclRarticipatory Evaluaion, Sorghum

Introduction

Sorghum (Sorghum bicolor L. Moencthyives best under wide range of agro ecology including
adverse environments (Fetene 2011). It is the favorite crop in drier and marginal areas due to its
drought tolerance. Among cereals undesduiction in Ethiopia it ranks"5in total production.
Sorghum is one of major crop in Ethiopia in general and Oromia in parti@deghum is an
important cereal crop in Oromia Region, rankin & total production to cereals with
magnitude of 18,84801 quintals and out of which 73.79% is used for house hold consumption.
Similarly, among cereal crops grown in west and kellem wollega zones, sorghum is widely
produced next to maize with area coverage68f051.63hectares in west wollega and
37,426.25 hctares in kellem wollega zone with average yield of 29.98qgt/ha and 31.50qt/ha
quintals per hectare in west and kellem wollega zones respedct@fy, 2015/16).

Even though sorghum is the major cereal crop grown in west and kellem wollega zones with
high yield relative to other parts of the country, most of the farmers in the area use the local
variety which is the reason behind low productivity in this localityerefore, keeping this fact

into account demonstrating improved sorghum varieties to farwfethe area has paramount
importance.
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Materials and Methods

Description of the study area

Anfilo

Anfilo district is located in the south western part of Kellem Wollega Zone at a distance of 42
km away from zonal capital (i.e. D/Dollo town). Astranigally the district is located between
8°17-8%49' north latitude and 823-34%46' east longitude. The district generally lies within an
altitudinal range of 50@500meters. The major rainy seasons in the district includes spring
(March-May), summer (Jue-August) and autumn (Septembdovember). Average annual
rainfall of the district is about 1736 mm. It is bounded by Gambella Regional State in the south
and southwest, Sayo district in the east and southeast, Yemalogi Walel district in the north east,
Gidami district in the north and North West.

Seyo

Seyo district is located in the south western part of Kellem Wollega Zone & the zonal capital
was found in it (Seyo district). Astronomically the district is located betw&&-844' north
latitude and34°41-35°00' east longitude. It is bounded by Gambella Regional State in the south,
llubabor Zone in the south east, Hawa Galan &Yemalogi Walal district in the north and east and
Anfilo district in the west and North West. The district has a total afe25,800 km. The

district generally lies within an altitudinal range of 138@0 m.a.s.I. The major rainy seasons

in the district include spring (AprVay), summer (Jurdugust) and autumn (September
November).

L/Asabi district

Lalo Asabiis one of he 21districtsof west wallaga zone. It is bordered on the soutlYiydo,

on the west byira Guliso, on the north bBoji, on the east by thBenishangul gumuz, and on

the southeast by Gimbi. The administrative center of this worddango

A surveyof the land in Lalo Asabi shows that 80.39% is cultivated or arable, 5.26% pasture,
9.08% forest, and 5.26% infrastructure or other uses. Coffee is an important cash crop of this
woreda. Over 50 square kilometers are planted with this crop.

Site and Farmes Selection

Three AGRII Beneficiary districts from Kellam and West Wollega zone were selected based on
their sorghum production potential. These districts warilo and Seydrom Kellem Wollega

and Lalo Asabifrom West Wollega zone. From Lalo Asabi tdist, two representative model
kebeles were selected, whereas from Seyo and Anfilo one representative kebeles were selected
for this demonstration.

One FREG (Farmer Research and Extension Group) was established in each operational kebeles
which consistof 80 members in general out of whom 59 were male and 21 were female. The
FREG formed was gender inclusive (the participation of male, female and the youth group as
well). Before starting the field work, selection of experimental farmers was done ibcralian

with researchers, extension agents and the FREG members by taking in to consitlezation
farmers' interests and motivation, land ownership, and other importantesmeiomic aspects
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Three varieties of sorghum Chemada and Gemedi, Lalo (standi@ak)cwere used for
demonstration with participation of farmers with recommended fertilizer rate of both DAP and
UREA. The tri al was carried out on selected fz¢
varieties were planted side by side on equadsialots of 10m x 10m with a gross area of
100nt. Sowing was done with spacing of 75 cm between rows and by drilling replicated by the
number of participant farmers. The spacing between plants was adjusted to 15cm during thinning
time.

Technology evaluatim and demonstration methods

Before implementing demonstration trial on farmers' field, training was given to the farmers on
approaches and principles 6REG the role and responsibility of thEREG members in
managing the trial, necessary packages foglaon production and management practices, and
monitoring required for the trialMini-Field day was organized in one representative potential
Kebele in each district. During the field day important experience sharing among farmers of
different level was dne and farmers evaluation of sorghum varieties at different growth stage
was done to enable farmers to select the well performed and preferred sorghum varieties among
demonstrated varieties.

Results and discussiors

Training of farmers and extension worlers

Training andmini field days were among the tools used to capacifareners and extension
workersas wel | as to evalwuate the WMédtcdscpbinarg gi es |
team composed of researchers, experts, developmens ageatparicipated on the above listed

events to share their experience and awareners about improved sorghum production.
Accordingly, training was given in Seyo, L/Asabi and Anfilo districts were a total 96
stakeholders participated on training out of whonw@@ male and 16 were female.

Table 1. Participant of training on production and management of Chemada and Gemedi
Sorghum Varieties

District Participant Male Female Total
Anfilo Farmer 15 2 17
Expert 1 - 1
DAOG S 2 1 3
Seyo Farmer 15 5 20
Expert 2 - 2
DAOGS 1 2 3
L/Asabi Farmer 36 4 40
Expert 3 1 4
DAOGS 5 1 6
Mini field day

Mini field was a tool used to evaluate and share knowledge among the different level farmers
(Model farmers, middle level farmers and laggard farmers) development agentsjltdral

experts and researchers. Accordingly, a total of 64 stakeholders out of whom 54were male and 8
were female participated on varieties evaluation at green stage.
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Table2. Mini field day participard

District Participant Male Female Total
Farmer 15 2 17

Anfilo Expert 1 - 1
DAOGS 1 1 1

L/Asabi Farmer 30 4 34
Expert 2 - 2
DAGS 5 1 6

As tried to indicate in the above table Farmers and stakeholders attenddiglohiday in order
to share their experience during demonstration. Accorglifeg! participants were attended mini
field day.

Yield performance of Varieties

Yield Data and lodging percentage were objectively collected and andlyzedaluate the
performance of varieties.

Table3. The mean grain yield of Sorghum Varieties

Vari eties Grain yield gt/ha Lodging percentage
Chemada 26.88 2.06%
Gemadi 29.95 2.29%
Lalo(standard check) 35.4 5.74%

Souce: On Farm Demonstration Data

The figurative result of combined analysis of variance summarized in the above teakede

the mean vyield grain of Lalo variety is the highest among demonstrated sorghum varieties with
magnitude of 35.4 gt/ha while Gemadi and Chemada gave 29.95qt/ha, 26.88 gt/ha of yield per
hectare respectively. The analysis again revealed that Laletyahias highest lodging
percentage with 5.74% fallowed by Gemadi and Chemada with magnitude of 2.29% and 2.06
percentageThe yield obtained has slight difference when compared with result obtained at Bako
Agricultural research center. Chemeda and Gemadt gn average grain yield of 3.2 and 3.3 t

halon research stations and 2.5 and 2.8thaon f ar merso6 fi el ds, respe
et al, 2013).

Participatory evaluation and selection of varieties

Pairwise raking of sorghum variety traits wasidocted to identify major traits of importance to
farmers.Accordingly, resistence to diseases, seed color, food value/consumption, marketability
and grain yield were the top five important traits identified by farr(iEable 4) Gemedi variety

was rankedirst for its Seed color, thresh ability, marketability, seed size, home consumption and
grain yield followed by Chemeda and Lalo varieties(Table 5).
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Table 4.Pair wise rankig of sorghum traits by farmers
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Stalk 0 2 3 4 5 6 X 0 9"
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Seedsize |0 2 3 4 5 9 9 [8 [x |2 ™

Table 5.Direct matrix ranking of varieties

Number Variety  Rank Traits

1 Gemadi 1 Seed color, thresh ability, marketability, seed s
home consumption and grain yield

2 Chemada 2 Seed color, home consumption, seed size, low th
ability, marketability, stock

3 Lalo 3 Grain vyield, stalk, thresh ability, taste(not good

consumption), high lodging, and low market price

Conclusions and Recommendatiors

In this study it is understood thatierms of grain yield and lodging percentage Lalo variety was
highest among demonstrated sorghum varieties. However, the demonstrated varieties Chemada
and Gemadi possess special trait which attrafeeders over the standard check (Lalo). These
characteristics were disease resistance, seed color, consumption, marketability, threshes ability,
seed size and comparable grain yield. Accordingly, Gemadi, Chemada and Lalo were selected
first, second andhird respectively. The participant farmers selected Gemadi and Chemada
varieties based on their special traits rather than their yield performance. Therefore, based on
farmers preference not on objectively measured trait varieties Gemadi and Chemadss variet
were selected to be scaled up/out to address many more farmers and popularize these varieties in
mid altitude of West and Kellem Wallaga Zones.
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Abstract

Pre-exiension Demonstration &readwheat varietiesvere conducted in Jarte Jardaga, Jimma
Rare, Guduru, Jimma Geneti and Gida Ayana districts of Western Oromia in 2017/18 with the
objective of demonstrating recently released Bread Wheat varieties, Buluq amdwvith their
agronomic recommendations. One potential PA was selected from each district based on their
accessibility and bread wheat production potential. The two newly released varieties were
planted along with the standard check (Senate variety) on*RDm adjacent plots on 32

f ar mer sAl re€commdndkd agronomic recommendations were equally applied to all the
demonstration plots and the fields were closely supervised by researchers and development
agents (DAs). In all study sites, the standareéath(Senate variety) gave the highest yield
(61.25gt/ha) and also preferred most by farmers particularly for its higher seeds per plant,
threshability and tolerance to stem rust. Therefore, further scaling up/out of the variety is quite
important to reaclwider aea and more number of farmers.

Keywords: Bread wheat; prextension demonstration, Participatory evaluation

Introduction

Wheat is a major crop in Ethiopian high lands. It the fourth most important cereal that covers
more than 1.7 Million ha witlannual production of 3-3.4 metric ton, mostly produced by small
holders. Regarding the volume of production, it is placed in the second place while ranked third
with regard to area coverage (CSA, 2014). In developing countries like Ethiopia it is thebeve
cover up to about 25 % calorie requirements of the population (Kebede et al., 2013). Wheat is a
staple food crop in all high land areas of Western Oromia. In Horo Guduru and East Wollega
Zones where this study was conducted, wheat is the third ahdifipportant cereal crop
respectively in terms of area coverage (CSA, 2016/17).

Despite its greater economic and nutritional contribution to our population, the national average
does not exceed 2.2 ton/ha. Shortagergfroved seed, diseabmited use 6 necessary inputs

are among the factors that contribute to the low productivity of the crop (Kebede et al., 2013). To
tackle such challenges, Bako Agricultural Research Center has been conducting intensive
research work on the crop and has recently reteaso bread wheat varieties that have better
disease tolerance than the previous ones. Henisamportant to demonstrate these varieties on
farmersdo fi el dw®thsfarmiagcommaonitie ami | i ari ze
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Materials and Methods

Site and [Edon@aFREG Estblishment

The activity was conducted in some purposively selected districts of East and Horro Gudru
Wollega zones. Selection of the districts was based on Bread wheat production potential,
accessibility for supervision and compatityiliwith the AGP Il criteria. Accordingly, Gida
Ayana, Jimma Geneti, Jardega Jarte, Guduru and Jimma Rare districts were selected based on
the aforementioned criteria. One potential PA from each district was selected based on
accessibility and potential fdaread wheat production. In each PAFREG unit comprising of

15 farmers were established. Gender balance was considered while establishifigEEGcimit

to meet the target set by the project (at least 35%). In FEREG unit, 4 experimental farmers

were selected with the rest being participant farmers. Development Agents and district experts
were collaborating in site and farmer selection.

FREG member farmers were selected based on willingness to participate and to share
information to other farmersymership of sufficient land to accommodate the trials and capacity
of handling experimental plots. After establishiRREGs, a theoretical training session was
arranged to farmers, DAs and district experts. Miikciplinary team of researchers trained
farmers and DAs on issues like economic and nutritive importance of bread wheat, suitable
ecologies and weather condition for its production, agronomic practices andthaposst
managements.

Field design and management

Two bread wheat varieties Liben andl&g were planted along with Senate variety (the standard
check) side by side on adjacent plots of 10m*20m each. All the necessary recommended
agronomic practices were equally applied for all of the plots and every field wasisagey
researchers andAs.

Variety evaluation and selection

Participatory variety evaluation was conducted at crop maturity stage using ten different criteria
(Tolerance to lodging, early maturity, spike length, tolerance to yellow rust, number of
seed/spike, tolerance to hedadotch, seed color, seed size, tillering capacity and yield
performance) set jointly by farmers, development agents and researchers. A five point scale
(1=very poor, 2= Poor, 3= Medium, 4=superior and 5= highly superior) was used for rating the
varieties gainst the above mentioned criteria by participant farmers. Finally, the varieties were
ranked in all districts based on the total and mean score. The total score for the variety was
calculated by adding individual score given for the variety for eacleriont The vyield
advantage of the new varieties over the standard check was calculated using the following
formula:

Yield advantage %=%¥ield of new variety Yield of standard checK 100
Yield of standard check

Data Collection and Analysis

Data related to yield performance of demo and control plots, farmers and other stakeholders
training, field days, farmersdé preference and
participant interviev and group discussion. The collected data were analyzed using descriptive
statistics such asean and frequency distribution.
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Results and Discussios

Training and field visits

Participatory training was given byulti-disciplinary team of researchergnsisting of breeder,
agronomist, pathologies, extensionist and economist on issues like nutritive and economics
importance of bread wheat, suitable ecologies and weather condition for bread wheat production,
crop production management. Accordingly, a ltafa65 farmers (52 male and 13 female), 20

DAs (15 male and 1 female), and 3 experts were participated on the training. Besides; field visit
was arranged to facilitate experience sharing among the experimenting and others neighboring
farmers (Table 1).

Tablel. Participants of training and field visit

No | Events Participants
Farmers Development Agents | District experts
Male Female | Male Female Male Female
1 Training 52 13 19 1 15 0
2 Field Visit 89 22 19 1 15 0

Participatory Variety Evaluation and Selection

As shown in table 2 below, variety ranking was done based on the total and mean score
calculated for all varieties in each districts. Accordingly; Liban and Senate varieties were ranked
first and second in Jarte Jardagstritt while Senate and Liban were ranked first and second
respectively in Guduru distrct. Similarly, Senate and Buluq were ranked first and second in
Jimma Rare while Senate and Liban were ranked first and second respectively in Gida Ayana
district). The difference in variety rankings across the districts shows that there is varying
preferences for varieties among the districts.

Table 2: Total and mean score and ranks given to the varieties in the study areas

Variety  Guduru Jimma Rare Jarte Jardaga Gida Ayana
Total Mean Rank Total Mean Rank Total Mean Rank Total Mean Rank
Score Score Score Score Score Score Score Score

Liban 35 389 29 33 367 29 35 389 1 36 36 2™

Senate 38 422 1% 34 3.78 1% 38 422 1% 40 4 1*

Bulug 34 378 39 31 344 3¢ 36 4 29 35 35 3¢

Yield performance of the varieties

Yield performance of the demonstrated varieties and the standard check is shown in figure 1
below. The overall mean yield of all districts was 51.75 qt/ha for Bulug, 55.7& fff Liban

and 61.25 gt/ha for Senate varieties. Senate variety was selected by all its traits including yield
followed by Liban variety. Senate variety had 15.5% and 9% vyield advantage over Buluq and
Liben varieties respectively. The variability in yeperformance might have stemmed from
difference in the status of soil fertility, difference in management (usage of recommended
cultural practices and others.
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Average wheat grain yield performnace across the location
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Figure 1. Yield performance of the varieties

Conclusions and Recommendations

The study was conducted in Jarte Jardaga, Jimma Rare,Gida Ayana, Jimma Geneti and Guduru
districts of Western Oromia with the objective of demonstrating recently released Bread Wheat
varieties, Bulug and Liban with their agronomic recommendations. In cth@se of
demonstration, the two recently released varieties were compared with the Senate variety (the
standard check) against jointly set criteria suchiliasing capacity,disease tolerance, seeds per
spike, plant height, crop stand, overall yieldedsize, resistance to lodging, time of maturity,
spike lengthseed color anthreshability. Accordinglyin all districts, the standard check (Senate
variety) gave better yield (61.25qt/ha) than the recently released Kena and Guduru varieties.
Senate vaety was also preferred most by farmers particularly for its higher seeds per plant,
threshability and tolerance to stem rust. Hence, Senate variety recommendedstmlipgeup

on wider plots to reach wider aseand more number of farmers.
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Abstract

Pre-extension Demonstration téf varietieswere conducted iGida Ayana, Wayu Tuga, Jarte
Jardaga, Guduru, Jimma Geneti and Jimma Rare districts of Western Oromia with the objective
of demonstrating the recently released teff eties, Kena and Guduru to the farming
communiies in 2017/18. The study districts were purposively selected based on their tef
production potential. One potential PA was selected from each district based on accessibility
and tef production potential. Thevd tef varieties; Kena and Guduru were planted along with
thelocalc heck on 20m* 10m adj ac e Altrecommendsd agranomic 0 f
practices were equally applied to all the plots and the fields were closely supervised by
researchers and &velopment Agents (DAs). At maturity stage, the varieties were jointly
evaluated with a team composed of researchers, farmers and DAs. In all the districts, Kena
variety gave better yield (19.25qt/hajth 126.5% yield advantage over local check followgd b
Guduru (17.5gt/ha) and the commercial check (8.5qt/ha). Kena variety was also preferred by
farmers for its better yield, resistance to lodging and diseases and other traits considered.
Hence, further scaling up/put of Kena variety is important to readfer areas and more
number of farmers.

Keywords: Tef, Participatory evaluation, pextension demonstration, Kena, Guduru

Introduction

Among cerealsTeff, maize, sorghum and wheat took up 22.95% (about 2,866,052.99 hectares),
16.91% (about 2,111,518.23ectares), 14.85 % (about 1,854,710.93 hectares) and 13.33%
(about 1,664,564.62 hectares) of the grain crop area, respectively (CSAD€fli€)second (to
maize) in terms of quantity of production (CSA 2016). However, because its market price is
often two or three times higher than maize, Tef accounts for the largest share of the total value of
cereal production. Tef is grown by a total of 6.2 million farmers. Since Tef farm operations such
as land preparation, weeding and harvesting are highly laboisinée with limited availability

of suitable mechanical technology, there are no large scale Tef farmers in the country. Many
farmers grow Tef as cash crop because of its higher and more stable market price @eaheke
2013).

According to the data adhe Central Statistical Agency (CSA), Tef production expanded by 72
percent between 2004/05 and 2010/11. This growth was achieved mainly due to 29 percent
expansion in area under cultivation and 33 percent increase in yield levels. The share of Tef in
total cultivated areas increased by 2 percent, compared to the decline in barely (25 percent) and
wheat (12 percent), and rapid expansion in coarse grains (maize, 11 percent, and sorghum, 19
percent). With only 1.3 tons per hectare, Teff yield is the lowesing cereal crops. This is
mainly due to limited use of improved seeds, inefficient agronomic practices and fragmented
farm plots (Demekeet al, 2013). Tef is likely to remain a favorite crop of the Ethiopian
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population and the crop is also gaining poptyaas a health food in the western world. Studies
show that Tef is a gluten free crop, which makes it suitable for patients with celiac disease
(Dekking and Koning, 2005).

Despite the existing huge potential, the productivity of tef has remained rstagnhas even
declined in some cases until recent years due to several technical andeceocimic
constraints. Weed competition, low or declining soil fertility, diseases, in appropriate use of
agronomic practices such as seeding ratepgtinal fertlizer application and herbicide use are
some of the major technical constraints. Limited supply of seeds of improved varieties, high
price and unavailability of augmenting technologies like fertilizer and herbicides in required
guantity and at required ten and inadequate cash or credit for purchase of inputs are the major
sociaeconomic constraints (Kened al, 2000). With only 1.3 tons per hectare, tef yield is the
lowest among cereal crops. This is mainly due to limited use of improved seedsjeneffic
agronomic practices and fragmented farm plots (Deretké, 2013).

In order to increase productivity of this crop, the National Agricultural Research System (NARS)
has been making great efforts over the past years to develop and release large otitefffe

crop varieties and associated production technologies for diversified agro ecology of the country.
In spite of the availability of several improved tef technologies generated by the research system,
most of the farmers in the country in geneaatl in the Oromia region in particular depend on

the local varieties and traditional management practidesrefore, this project is initiated with
objectives of demonstrating improved tef varieties; Kena and Guduru recently released by Bako
Agricultural Research Center (BARC) so as familiarize the farming communities with the new
teff varieties and in turn enhance its adoption process.

Materials and Methods

Site andFREG Selection

The activity was conducted in some purposively selected districts of &derro Guduru
Wollega zones. Selection of the districts was based on potentiality for tef production,
accessibility for supervision and compatibility with the AGP Il criteria. Accordingly, Wayu
Tuka, Gida Ayana, Guduru, Jardega Jarte, Jimma Rare anthJdeneti were selected based on

the aforementioned criteria. One potential PA from each district was selected based on
accessibility and potentiality for teff productiom each PA, 1IFREG units comprising of 15
farmers was established. Gender and ybathnce in eacRREGunit was strictly considered.

In eachFREGunit 4 experimental farmers were selected with the rest being participant farmers.
Development Agents and woreda experts were collaborating in site and farmer selection. The
FREG member farmars were selected on such criteria as: willingness to be held as member,
accessibility for supervision of activities, good history of compatibility with group dynamics,
willingness to share innovations to other farmers. In addition to these criterixptérareenting

farmers were selected based on having suitable and sufficient land to accommodate the trials,
vicinity to roads so as to facilitate the chance of being visited by many farmers, good history of
handling experimental plots in the past or loyaity entrust trials to and genuineness and
transparency to explain the technology to others.
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After the establishment of tHREGs a theoretical training session was arranged and delivered to
farmers, DAs, and district experts. At this juncture multi digtgpy team of researchers drawn
from BARC trained the farmers on issues like economic and nutritive importance of teff,
suitable ecologies and weather condition for teff production, agronomic practices, post harvest
and storage strategies of teff.

Field Design and management

Three tef varieties Guduru, Kena and one commercial check were planted on adjacent plots of
10m x 20m each. All the necessary recommended agronomic practices were equally applied for

all of the plots and every field was supervisedcteeck the status and to identify gaps.
Eventually, at maturity participatory variety evaluation platform was arranged and attended by

the experimenting farmers, neighboring farmers, researchers from BARC the previous stake
holders. The varieties werethe be eval uated based on the far me

Data collected

Yield datato t a | number of f ar mer s a nndfieldvisits ard fieddt a k e h ©
days,t ot al number of farmers and ot hefarmém&ého
perception

Data analysis

The data was analyzed using descriptive statistics such as mean, frequency distribution, and
percentages. Besides; pair wise ranking techniques was used to evaluate and select best bet
variety/ies and /or technology/gies well as to score and rank their criteria and parameters
according taeal situation of the area.

Results and Discussion

Training and Field Exchange events for stakeholders

Participatory training was given bwulti-disciplinary team of researchersnsesting of breeder,
agronomist pathologies ,extensionist and economist drawn from Bako agricultural research
center were given the training to stakeholders on issues like nutritive and economics importance
of teff, suitable ecologies and weather coodit for teff production, crop production
management. @tally 105 farmers (male 85 and 20 female), 24 DAs (20 male and 4 female) and
15 experts(all male) were partipated on this training. Beside=sxchange visitvas arrangedbr

sharing experiances andférmationamong the experimentingnd others neighboring farmers
(Table 1)

Tablel. Gender disaggregated stakeholders participated on training and field exchange events

No Events Participants
Farmers Development Agents District experts
Male Female Male Female Male Female
1  Training 85 20 20 4 15 0
2 Field Visit 84 11 20 4 18 0
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Participatory Variety Evaluation and Selection

At maturity, the varieties were then be evalu
juncture, the farmersvere assisted to jot their own evaluation criteria, which then be ordered

using pairwise ranking technique. Each variety was then be evaluated against the criteria
ordered based on the weight attached to each parameter. At the end of the evaluassn proce
result of the evaluation was displayed to the evaluators, and discussion was made on the way
ahead. The variety/ies selected, accordingly, will be proposed for further scaliig tips end;

FREG farmers scored each variety for individual traits sidared important by them and

ranking of varieties were done on a scale-6f Wherel being very poor and 5 being the highest

score representing superiority

Teff yield, lodging and disease tolerant was considered as the most selection criteria feif each
varieties. Based on overall mean score the best preferred variety/ies was/ were evaluated and
ranked. Accordingly; in all the districts, based on overall mean score and rank, Kena was
selected firstly in all of its traits and then followed by Guddrhis underlines the importance of
testing of i mproved varieties in farmerds fi
criteria was based on a ranking scale frof, vith 1 as the most importato 5 as the least
important

Table 2.Total and mean score and ranks given to the varieties in the study areas

Variety Jarte Jardaga Guduru Jimma Geneti Overall
Total Mean| Rank| Total | Mean| Rank| Total Mean| Rank | Rank
score | score score| score score | score

Kena 18 257 | 1® 20 2.86 | 1% 20 2.86 | 1% 1%

Guduru 16 229 |2 |14 [2.00 |[2Y |16 229 [2M | 2™

Commercial 11 157 |37 [11 157 |37 |9 1.29 |39 |3

check

NB: 1-7 farmers' selection criteria set;1= Lodging tolerant, 2=early maturity, 3= Diseasatoler seed
color, 5=seed size, 6=Thillering capacity and 7=high yielder

On-farm performance of the varieties

In spite of the inevitable variability in performance between and even within locations, yield
performance of the varieties was still promisifige variability in yield performance might have
stemmed from difference in the status of soil fertility, difference in management (usage of
recommended cultural practices) and others. Despite this fact an average yield of 19.25 gt/ha for
Kena, and 17.5 fta for Guduru, respectively was reported as compared to the local variety that
yields only 8.5 gt/ha.

Yield advantage % =Yield of new variety - Yield of standard checkX 100
Yield of standard check
Yield advantage % for Kena 19.25Qt/Ha” 8.5Qt/HaxX 100
8.5 Qt/Ha
Yield advantage of Kena over commercial check= 126.47%
Yield advantage % for GuduruXy.5Qt/Hai 8.5Qt/Hax 100
8.5 Qt/Ha
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Yield advantage of Guduru over commercial check= 105.88 %
From the above result one can deduce that both Kena and Guduru had better yield advantage
which is 126.47 % and 105.88 % oviee rommercial check.

Average tef grian yield performance across the location

20

15

™ Kena
= Guduru

~ Local
10 -+

averge tef grain yield in quintal per hectare

Jarte Guduru J.Rare J.Geneti
Location/ district 'e

stemmed from difference in the status of soll fertility and site specific varying weathetions

(for instance, ice rain, rainfall intensity i.e. flooding or shortage). The overall harvested mean
yield of Kenng Guduruand local variety was 19.258/fja, 17.5 gt/ha and 8.5 gt/hespectively.
Above all, in all of their traits, almost all adfhe f ar mer s6 sel ected Ken
followed by GuduruHence,Teff variety (Kenna) was selected and recommended fesgakng

up activity on wider plot (at least 0.25ha per trial farmer) for popularizafieahnical advice

and support to snflholder farmers is highly required to improve teff production and
productivity, to attain food self sufficiency and bring the required impdot.this end,
establishing and strengtheniRrlREGS/FREGS is one of the extension approaches, which make
the farme to be central to agricultural research, technology promotion and dissemination.
Moreover, there is a need twengthen the linkage among stakeholders.

References

Bekabil Fufa, Befekadu Behute, Rupert Simons andTareke Berhe (2011). Strengthening the Tef
Value Chain in Ethiopia.

Central Statistical Agency (CSA). 2016. The Federal Democratic Republic of Ethiopia. Central
Statistical Agency Agricultural Sample Survey 2015/2016 (2008 E.C.): Report on Area
and Production of Major Crops (Private Peasant HgklilMieher Season),dlume |.

Addis Ababa, Ethiopia.

Demeke M., Di Marcantonio F., 2013. Analysis of incentives and disincentives for teff in
Ethiopia. Technical notes series, MAFAP, FAO, Rome.

Dekking, L.S, and Koning, K.F. 2005.The Ethiopian Cereal TeCatiac Disease. The New
England Journal of Medicine 353; 16

Kenea Yadeta, Getachew Ayele. & Workneh Negatu. 2001. Farming Research on Tef: Small
Holders Production Practices. In: Hailu Tefera, Getachew Belay and M. Sorrels
(eds.).Narrowing the Rift: Tef ésearch and Development.Ethiopian Agricultural
Research Organization (EARO).Addis Ababa, Ethiopia,£8.9

76



Pre-extension Demonstration and Participatory Evaluation of Improved Food
Barley Technology in Selected AGRI Districts of East and Horro Guduru
Wollega Zones

*Effa Wolteji, Berhanu Soboka, Bayissa Gedafa and Dubiso Gachano
Oromia Agricultural Research Institute, Bako Agricultural Research Center, P.O.BOX 03, Bako, Ethiopia
*Corresponding Author:effaw03@gmail.com

Abstract

Food barley varty HB-1307 wasdemonstratedn Jarte Jardaga, Jimma Rare, Guduru and
Jimma Rare districts of western Oromrma2017/18 These districts were purposively selected
based on potentiality for food barley production; and one potential PA from each district were
selectedbn the basis of accessibility and potentiality. After establishing and training One FREG
unit in each PA, two varieties of food barley, #1B07 andthe local checkvere planted on
20m*10m adj acent p | o Alsrecanmended agfoomim @itcesverd | el d s
equally applied to all the plots and the fields were closely supervised and were managed well. At
maturity stage the varieties were jointly evaluated with a team composed of researchers,
farmers and DAs. Despite the slight variability in crideset by farmers at the respective
locations, disease tolerance, seed color, pldwight, yield, pest resistance, tillering capacity

sedal Size, lodging resistant, earlinessd spike lengththrestability were the common selection
criteria across all bcations. In almost the criterioitiB-1307 performed better thathe local

check and has met the critegatandimpresgdthe farmers. With regard to yield, 66.8gt/ha and
37.25qt/hawere obtained from HR307 and locakheck respectively HB-1307 showedyield
advantage 0f79.33 % yield advaage over the local checkutting on the first rank. As the
variety has met criteria and liked, the gsealing up activity should follow the next season.

Keywords: Food barley, FREG urnitB-1307, index Participdory evaluation; technology gap

Introduction

Food barley is an important crop in Ethiopian high lands that can be used as food in many forms.
It is the fifth in area coverage following tef, maize, wheat and sorghum. Despite its enormous
economic and nutive importance productivity is very low as compared to other cereals (1.2
tone/ha). There are a lot of factors that contributed to the lower productivity of the crop viz
production on sloppy fields, low soil fertility, limited improved variety, watewglog, leaf and

grain diseases, pests, weed competition and others. To tackle productivity problem the national
and regional research systems in the country have been conducting a series of research activities
on improvement of the crop and have been ralgadifferent varieties. Among them is a variety
known as HB1307 which has better productivity and disease resistance compared to local and
other released varieties. Despite the availability of this variety many farmers in the region
havenot yseanhd stjl@rie usag local varieties characterized by very low productivity
and susceptibility to diseasedhis project, therefore, is initiated with objectives of
demonstrating improved baley (HE307) varieties so as familiarize the farming communities
with the best variety which in turn will facilitate the adoption process and bridge the productivity

gap.
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Materials and methods

Site andFREG selection

This activity was conducted in some purposively selected districts of Horro Guduru Wollega
zone. Saction of the districts was based on potentiality for food barley production, accessibility
for supervision and compatibility with the AGP 1l criteria. Accordingly, Guduru, Jardega Jarte,
Jimma Rare and Jimma Geneti districts was selected based on #rmaaftoned criteria. One
potential PA from each district was selected based on accessibility and potentiality for barley
production. In each PA, EREG units comprising of 15 farmers was established. A total of 4
FREGunits were established. 40% of thetm#pants were women farmers and 60% were male.
This gender balance applies for the rest of activities, as well.

In eachFREGunit 4 experimental farmers were selected with the rest being participant farmers.
Development Agents and woreda experts wer&lgotating in site and farmer selection. The
FREGmember farmers were selected based on: willingness to be held as member; accessibility
for supervision of activities; good history of compatibility with group dynamics and willingness

to share innovation® other farmers. Besides; the experimenting farmers were selected based
on: availability and accessibility of sufficient land to accommodate the trials; vicinity to roads so
as to facilitate the chance of being visited by many farmgemid history of hadling
experimental plots in the past or loyalty to entrust trigésiuineness and transparency to explain

the technology to others.

After the establishment of theREGs a theoretical training session was arranged to farmers,
DAs, and district experts. tAthis juncture multi disciplinary team of researchers drawn from
BARC were trained the farmers on issues like economic and nutritive importance of barley,
suitable ecologies and weather condition for barley production, agronomic practices, post harvest
ard storage strategies of barley.

Field Design

The plots were properly ploughed and made ready for planting ahead of the planting date. Two
food barley varieties, HB307, and one commercial check were planted on adjacent plots of
10*20 M? each. All the neessary recommended agronomic practices were equally applied for all
of the plots. Every field was supervised at a monthly interval to check the status and to identify
gaps. At maturity participatory variety evaluation platform was arranged that attendkd by
experimenting farmers, neighboring farmers, researchers from BARC the previous stake holders.

Data collected

Grain yield, total number of farmera nd ot her stakeholirdngrtcdadb part
number of farmera nd ot her s tcpdted mbelddigts andfieldagsrandid r mer s 6
perception

Data analysis

The data was analyzed using descriptive statistics such as mean, frequency distribution, and
percentages. Besides; pair wise ranking techniques was administered and usedipatpgrti
evaluate and select best fit variety/ies based on their own set criteria.
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Results and discussiors

Training and Field Visit

Participatory training was given byulti-disciplinary team of researchers consisting of breeder,
agronomist , pathotpes ,extensionist and economist drawn from Bako agricultural research
center were given the training to stakeholders on issues like nutritive and economics importance
of food barley, suitable ecologies and weather condition for food barley productmm,
production management ofally 60 farmers (male 52 and 8 female), 16 DAs (15 male and 1
female), 12 from district office (all male) and 9 researchers (all male) were participated on this
training. Besides; experience sharing event; exchange visst,alga@ arranged to share their
experiences and exposure among the experimenting and others neighboring farmers.
Accordingl vy; gender di saggregated number of
participated on field day and training evewesre simmarized in below table.

Tablel. Gender disaggregated stakeholders participated on training and field exchange events

No | Events Participants
Farmers Development Agents District experts Researchers
M F M F M F M F

1 Training 52 |8 15 1 12 0 9

2 Field Visit |57 |3 15 1 12 0 5 0

N.B. * M= Male, F= Female

Participatory Variety Evaluation

At maturity, the varieties were then be evalu
juncture, the farmers were assisted to jot their own evaluatiteria, which then be ordered

using pairwise ranking technique. Each variety was then be evaluated against the criteria
ordered based on the weight attached to each parantd&Gfarmers scored each variety for
individual traits considered importang them and ranking of varieties were done on a scale of 1

5, wherelbeing the highest score representing superiorityodyeng very poor.

Accordingly, bod barley yield, lodging and disease toleramgre considered as the most
selection criteria for edn food barley varieties. Based on overall meanestioe best preferred

variety wasevaluatedand rankedAccordingly; in all the districts, based on overall mean score

and rank, HB1307 was selected firstly in all of its traits. This underlines theoitapce of
testing of improved varieties in farmerods fie

Table 2: Average mean ranking for Food Barley varietizFRiEGfarmers for the districts

Variety Jimma Geneti Jimma Rare Overall
Rank
T.Score | Mean Score| Rank T.Score Mean Score | Rank
HB-1307 | 13 1.3 1% 11 1.1 1% 1%
Check 33 3.3 2nd 32 3.2 2nd 2"

NB: 1-7 farmers' selection criteria set;1= Lodging tolerant, 2=early maturity, 3= Spike length, 4= No. of seed/spike
5= Disease (Rust) tolerant, 6= semdor, 7=seed size, 8=Thillering capacity and 9=high yielder
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On-farm performance of the varieties
In spite of the inevitable variability in performance between and even within locations, yield
performance of the varieties was still promising. The vdiiglin yield performance might have
stemmed from difference in the status of soil fertility, difference in management (usage of
recommended cultural practices) and others. Despite this fact a yield of 66.8 qt/haI80HB
and to the local variety thgtelds only 37.25 qgt/ha.

A Yield advantage % ¥ield of new variety Yield of standard check 100

Yield of standard check
A Yield advantage % for H&307 =66.8 qt/Hai 37.25qt/haX 100
37.25qt/ha

Yield advantage % for HB307 = 79.33qt/ha % over the commercial check

Un Tarm rerformance ol the vVarieties

/.

?-:
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= erage yvield in

- 1 HB-1307

= t/Ha, HB-

-f:-"= at/ o Qt/Ha, COMMhercial check
g)j: 1307, e lere] ercial

g eck)\37.25

=

\ Food Barley Varieties \

Conclusiors and Recommendations

In spite of the inevitable variability in performance beém and even within locations, yield
performance of thelB 1307variety was still promising. The overall harvested mean yield of HB
1307 and the local variety was 66.8 gt/ha and 37.25 gt/ha, respectively. Besides, HB 1307 has
79.33 % yieldadvantage overhe local checkHence, there is a need to further scale up the
variety in the study areas and other similar aggologies.Technical advice and support to
smallholder farmers is highly required to improve barley production and productivity, bring the
requ red i mpact . Now days, farmersd group are
establishing and strengtheniR(REGS/FREGS is one of the extension approaches, which make
the farmer to be central to agricultural research, technology promotiordiasemination.
Strengthening the linkage among stakeholdeo$ mramountmportanceo achieve the goal.
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Abstract

This activity was conducted during the 2017/18 main cropping season at Jarte Jardaga, Jimma
Rare and Guduru districts of Horro Guduru Wo
preferred potato varieties based on their selection criteria andcreate awareness on the
importance of the improved potato technologiBistee potato varieties namely Belete, Horro,

and Gudane were evaluated and demedhldGmlat ed on
each PA, one FREG unit comprising of 15 farmers were established to evaluate and select the
varieties. The collected data were analyzed using descriptive statistics (mean and standard
deviation) and qualitative narrations. The agronomic reshlows that Belete variety performed

better in terms of yield (3950 Kg/ha) followed by Horro variety (2700 Kg/ha). The two varieties

were also preferred by farmers for their resistance to disease, large tuber size, marketability,

high number of tubers pgslant, good color and other traits. On the other hand, pair wise

ranking of variety traits revealed that yield potential, disease resistance, tuber size,
marketability, color and number of tubers per plant were the major criteria selected by farmers. ,
Therefore, Belete and Horo varieties were recommend for further scale up/out in Guduru, Jarte
Jardaga and Jimma rare to reach wider area and more number farmers.

Keywords:Participatory, Evaluation, Demonstration, Potato, Technologies, Farmers research
Group

Introduction

Potato is an important crop for smallholder farmers in Ethiopia, serving both as cash and food
security crop. It is one of the root crops widely grown in the country with the highest rate of
growth because increasing demand and emengiakets are providing great opportunity for
resourcepoor farmers to generate additional income (Muédtal, 2005). Although potato has a
relatively short history of cultivation, today it is a widely grown crop in Ethiopia. It is planted in
around 164)00 ha of land producing an estimated tuber yield of over 940,000 tons every year
(CSA, 2015). This is mainly because of the favorable climatic and edaphic conditions in many
parts of the country that favor potato production. In Ethiopia potato prodwetiofill the gap in

food supply during the hungry months of September to November just before harvesting of the
grain crops. Potato is a known cheap source of energy and supplies good quality food within a
relatively short period. In many regions of theuotyy, it is possible to grow potato throughout

the year, which offers a way to ensure a continuous supply of potato and become a reliable
source of income to small scale farmers.

Regardless of all the above fact, the average productivity of the cropabdtlational and
Regional level is very low (4.73.72t/ha) as compared with the world average yield of 16.45t/ha
(FAO, 2008). Various factors such as shortage of disease resistant, adaptable and high yielding
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varieties, appropriate crop management prastend posharvest management technologies are
some of the major challenges affecting potato production. To solve these problems, more than 27
potato varieties were formally released from regional and national research centers. However,
these technologieare not well verified and demonstrated by involving farmers and other
stakeholders at grass root level. Therefore, this activity was designed to evaluate and select best
improved potato varieties and demonstrate the selected variety to farmers on&arnfieise | d s .

Material sand Methods

Description of Study Areas

The activity was conducted in three districts namely Guduru ,Jarte Jardaga and Jimma Rare of
Horro Guduru Wollega Zones of Oromia Reguuring the 2017/2018 Meher season. Overall,
description 6the study area is presented in Table 1 as follow.

Table 1. Description of each study sites

Description Selected districts for preextension demonstration
Jarte Jardaga Guduru Jimma Rare
Distance (km) 380 from A.A 290 from AA 145 from A.A
Altitude (m) 1800-2800 20002350 1900 2324
Coordination 8°55N latitudes and 9°33N latitudes and 988 latitudes and
point 364 46E Lon3"™26E Longi 378786 E Lol
Rainfall (mm) 1200-1800 11002000 900- 1700
Tempeature {C) 12 20 15- 22 12-22
Major soil type red and black clay Distich Nit soil and Artic Dystric Nitosols and
loams soil Aero soil OrthicAcrisok

Availability of well ~ Which well drained and which well drained
drained and suitable suitable soils for potato  and suitable soils

soils potato potato
Agro-ecology Humid and sub Subhumid types of Subhumid types of

humid types of climate. climate.

climate.
Major crop grown Wheat, Barely, Tef, Wheat, Maize, Tef, Wheat, Barely, Tef,
in term of areas  Potato, Maize, noug Potato, Faba bean noug Potato, Maize and
coverage and Field pa and Field pea Field pea

Source: District BoFD, 2017

Site and Farmers Selection

The activity was conducted in Guduru, Jarte Jardaga and Jimma Rare districts of Horro Guduru
Wollega Zone. Selections of the districts were based on potentiality for potato production and
accessibility for supervision. Accordingly, one potential kebele was selected from each district
based on the aforementioned criteria. In each kebeld-Bigs unit comprising of 15 farmers

was established. Gender balance was considered in estabk$RiE®s. In eachFREG unit, 4
experimental farmers were selected to host the trial while the rest group members remained as
participants.The experimenting farmers we selected based on ownership of suitable and
sufficient land to accommodate the trials and vicinity to roads so as to facilitate the chance of
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being visited by many farmers. A total of ten hosting farmers were selected from three kebele of
the districts.

Stakeholders training

After the establishment of the FREGs a theoretical training was given to farmers, Development
agent and district experts. The training was given by rdidtiplinary team of researchers
composed of breeders, agronomists, pathofpgextensionist and economists on issues like
economic and nutritive importance of potato, suitable ecologies and weather condition for potato
production, agronomic practices, and pleatvest management.

Field design and management

Three improved variets (Belete, Horro & Gudane) were planted side by side on adjacent plots
of 100 nf. The demo plots were replicated by experimenting farmers. Plots were managed
jointly by the researcher, extension workers and farmers. Spacing of 70 cm and 30 cm between
rows and plants respectively were used for the experimietrecommended fertilizer rate (200
kg/ha of DAP and 100 kg of UREA) was used for all plots. All other recommended agronomic
practices were maintained equally for all plots.

Variety preference raking

Before beginning of the selection process, selected farmers from the districts were asked to set
their priority selection criteria. Selection criteria of farmers in the study area were based on an
extensive discussion and agreement and farmersitgtacduring maturity and harvest stage of

the crop.Thus, the criteria farmers used in identifying the suitable varieties depend on the
existing constraints and opportunities farmers faced in their vicinity. FREG farmers scored each
variety for individua traits considered important by them and ranking of varieties were done on

a scale of 35, 1 being the highest score representing superiority and 5 being very poor.
Researchers and DAs personnel were assist farmers during scoring. The farmers alsd provide
overall score for each variety based on all important traits.

Data Collection and Analysis

Agronomic data, total number of farmers participated in training, field visits and field days,
farmersdo perception on t he Iderd Earicapatione markstabiec s o f
tuber yield, unmarketable tuber yield were collectedamalyzed using SPS$atistical package

software. Descriptive statistics such awean, standard deviation (SD), frequencies, and
percentagewere used to analysis thata.

Results and discussios

Training of farmers, Experts and DAs

Training was given bymulti-disciplinary team of researchers consisting of breeders,
agronomists, pathologists ,extensionist and economists drawn from Bako agricultural research
centerto farmers, experts, supervisors and DAs on issues like nutritive and economic importance
of potato, suitable ecologies and weather conditions for potato production, crop production
management, postarvest and storage strategid@dotal of 42 participars (332 farmers, 33 DAs

and Supervisors and 22 agricultural experts) were participated on this training (Table2).
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Table2: Stakeholders training participants across three demonstration districts

Participants Districts Total
Guduru Jimma Rare Jarte Jataga

Experts 8 6 8 22

DAs and supervisors 11 11 11 33

Farmers 90 122 120 332

Total 109 139 139 387

Source: own data, 2017

On- farm yield performance of the varieties

Yield performancef the three varieties was analyzed for each district and all districts together.
The onfarm yield performance result showed that Belete variety stood first with average yield of
39 ton/ha followed by Horro (30 ton/ha) in all the districts. The two trasichad a yield
advantage of 40% and 20% respectively over the local variety. The local variety Gudane gave
lower yield (26 ton/ha) (fig 1).

450
450

400 350 360

350 310 297 298
300 270 250 267
250

200

150

100

50

0
Jarte Guduru Guduru

m Belete mHorro = Gudane

Figure 1. on farm yield performance of demonstrated varieties
) D UP HU T Vevabhalibr-avd\selection

Potato tuber yield, number of tuber per plant, crop stand, plant height, earliness of maturity time,
Disease resistance, sweetness/ taste, cooking quality, tuber size and marketability were identified
as the most important farntes s el e c t A wtal 170 farmers composed of men and
women were participated in the selection proc@ssticipant farmers scored each variety for
individual traits considered important by them and ranking of varieties were done on a seale of 1
5, 1 being the highest score representing superiority and 5 being veryPptato tuber yield

was considered as the most important selection criteria for each potato varieties. The total and
mean score result showed that Belete variety ranked firswviedldoy Horro in Jarte Jardaga
district, Horro and Gudane in Guduru and Horro and Belete in Jimma Rare districts
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