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Melkassa Agricultural Research Center (MARC) is undertaking
large number of research activities on Crops (horticulture and
field), Animal Science, Natural Resource Management, Agricultural
Engineering and Agricultural Economics, Agricultural Extension
and Communication, Plant Protection, Plant Biotechnology,
Technology Multiplication, Seed Research and Climate and
Geospatial. The center is mainly focuses on irrigated horticultural
and dryland crops which are essential for income generation and
food security. This Progress Report presents the progress of
research activities conducted by MARC and collaborating research
centersfor 2019 cropping calendar. Thus, the Progress Report need
to be shared among the research communities. It is a key research
commuinication document which annually produced to keep the
track records of vital research activities conducted in cropping
season. Thus it provides the highlights of the major results
achieved under government and external funded projects of
different research  programs/deparments. Progress report
documentation is well established tradition in research system to
show the main achievement, status and constraints of planned
research activities which need to be maintained and strengthened
among research community. We keep of this tradition in strongly
and timely update the main findings of the center for availing
important information for any beneficiaries.

I am highly indebted to all researchers and support staffs for their
contribution to this report a reality. My especial appreciation goes
to research staffs who prepare their report on time and submited
for compilation. I would like to express my heartfelt appreciation to
the Organizing and editorial teamfor organizing the main
achievement of the center in such well summarized document.

Bedru Beshir (PhD)
Center Director
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Agricultural Economics Research Process

Mekonin Sime
E-mail: leul.simek@gmail.com; Phone: +251-911840458

Research process: Agricultural Economics

Project title 1: Production Economics Research for Agricultural Investment and

Smallholder Agriculture

Project period: July 2018 to June 2021

Activity title 1: Assessment of economic efficiency of irrigated farming in the CRV of
Ethiopia: case of vegetables onion and tomato

Activity period: July 2018 - June 2021

Objectives: Document the level of technical efficiency of small-scale irrigated vegetable

production in the central rift valley, identify, the main sources of technical inefficiency and

its determinants; and make policy recommendations that enhance the economic efficiency of

irrigated agriculture in the study area.

Persons responsible: Tamirat Fikadu and Yared Deribe

Reported by: Tamirat Fikadu

Year of report: January - December 2019

Summary of progress

Design: Socioeconomic household survey data collected using multistage sampling, random

sampling methods used to select households for major tomato and onion producing districts

in the Central Rift Valley of Ethiopia.

Location: Central Rift valley of Ethiopia (Adamitulu Jidokombolcha, Dugda, Bora and
Adama districts).

Results

Survey was conducted and data collected from 214 households using structured
questionnaire, data cleaning, and organization under way. Whereas, some descriptive
analysis on irrigation farming practices for Onion and Tomato production data was analyzed.
Results in table 1 revealed that the majority of farmer households used surface and ground
water source of irrigation supply system, which is about 58.5% and 36%, respectively. The
major type of water application and method of water abstraction of irrigation farming
practices was furrow application and using Motor pump in the central rift valley of Ethiopia.

Table 1. Irrigation farming practices for Onion and Tomato production (N=214)

Source of irrigation Frequency Percent (%) Cumulative Percent
Ground water 77 36 36
Surface water 125 58.5 94.5
Both 12 5.5 100
Types of water application

Furrow application 212 99 99
Spring irrigation 1 0.5 99.5
Drip irrigation 1 0.5 100
Methods of water abstraction

Motor pump 209 98.2 98.2
By gravity 2 0.9 99.1
Using rope 2 0.9 100

Plan for the next year: Data cleaning, analysis and report writing

Activity title 2: Analysis of production efficiency of farmers in smallholder maize farming
system

Activity period: July 2018 - June 2021

Objective: To investigate the efficiency and productivity of maize producer farmers
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Person responsible: Yared D., Adam B. and Tamrat F.

Reported by: Yared Deribe

Year of report: January — December 2019

Summary of progress

Design: Panel survey

Location: Central Rift Valley (Shalla, AdamiTuluJidokombolcha, Dugda, Boset)

Result: The first panel data about the maize producer farmers was collected before two
years. Important contacts and arrangements were made to engage back the original
participant farmers. Training and orientation were given for the data collectors. The survey
and collection of the second panel data was performed during this budget year.

Plan for the next year: Future tasks include completion of entry of the second panel data,
cleaning, merging of different panel and report compilation.

Activity title 3: Analysis of the (seasonal) dynamics of the cost of production of important
commodities (maize, common bean, onion and tomato) and technological options under
smallholder in the CRV of Ethiopia

Activity period: July 2018 - June 2021

Objective/s: To clarify to policymakers, smallholder farmers and commercial producers the
concept of agricultural production costs, output responses to inputs and the use of resources
to maximize profit and guide a successful business. To study and document input-output
relationships (the cost and profitability) of production for priority agricultural commodities
(maize, common bean, onion and tomato) under small-scale and commercial conditions
Person/s responsible: Dereje M., Mekonen S., and Tamirat F.

Reported by: Dereje Mersha

Year of the report: January — December 2019

Summary of progress

Design/treatment: Household plot level Survey

Location: ATJK, Shalla, Dugda, Bora, and Boset

Results

Farm plot-level data was collected from 33 maize, 31 common beans, 36 Onion, and 32
tomato-producing smallholder households. Data entry, cleaning, and data analysis finalized.
Report writing is underway. Results of common bean gross margin analysis in figure 1
below indicate that the most important input used in the production of, common bean in the
CRV was labor which accounted for 43.87% of costs followed by oxen (25.1%), seed
(13.75%) and fertilizer (10.46%).

®Labor M®Fertilizer ™ Seed " Oxen M Transport

Figure 1. Proportion (%) of cost of common bean production
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The results in Table 1 below also indicates that the productivity of haricot bean was about
19730 kg/ha in the study districts a bit similar to the national average (1719 kg/ha). On
average, farmers obtained 30254.67 ETB/ha from common bean production with average
benefit cost ratio of 3.57.

Table 1. Gross margin of common bean in the CRV 2019

Items Mean Std. Minimum Maximum
Yield (Qt/ha) 19.73 3.3 12 24
Price (Birr/qr) 1417.19 703.85 800 3600
Yield- Revenue 28422.9 14917.2 12800 86400
Straw-Revenue 1831.73 1191.66 160 4800
Total Revenue (Birr) 30254.67 14860.2 13880 87600
Labor 4760.72 2046.38 948 10835
Fertilizer 1102.2 399.71 200 1795
Seed 1352 514.6 400 1950
Oxen 2902.2 1097.8 200 4800
Tcost 8475.48 3275.53 1988 13835
Gross margin 21779.2 16563.5 5770 84256
RRI (%) 256.97

BCR 3.57

Return on labor 635.51

Return to fertilizer 2744.93

Return to seed 2237.77

Return to oxen 1042.47

Plan for the next year: Finalize the report for the remaining three crops and publish the
report.

Program title 2: Value Chain Dynamics of High Value Agricultural Commodities

Project period: July 2018 - June 2020

Activity title 1: Value chain analysis of agro-chemicals: pesticides

Activity period: July 2018 - June 2020

Objective: Identification of major chain actors, functions and their relationship

e  Mapping of local potential markets for agro-chemicals

e Assessment of the market demand and supply, price-scheduling mechanisms, and
market determinant factors

e Identification of major challenges and opportunities to empower the agro-chemical value
chains for mutual benefit of all chain actors

Persons responsible: Etaferahu K., Tamirat F. and staff of crop protection and

horticulture team

Reported by: Etaferahu Kassa

Year of report: January — December 2019

Summary of the progress

Design:  Qualitative and quantitative data collected using desk reviews

(published/unpublished sources) and primary sources (questionnaires and checklists, group

discussion (FGD), key informant interviews and expert consultation) followed by A standard

method of value chain studies these includes a survey of end users (farmers), intermediaries

(traders, processor) andimporters

Location: Dugda & Bora districts

Results

Data collected from 2 districts from 180 farm households and a market survey from 30
chemical dealers and 5 importers collected. Data interred in the computer and cleaning,
descriptive analysis done and write up is underway. Pesticide is used not only by farmers but
major consumers whose primary occupation is farming.The table below show share of
respondents’ major occupation.
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Table 1. Proportion of respondents by major occupation

Occupation Frequency Percent
Farmer only 158 86.34
Civil servant 5 2.73
Trader 16 8.74
Other (Mechanic, laborer, pool) 4 2.19
Crops, Vegetable and Fruit grown
25.00
20.00 4 ® Share of Arza
15.00 -
10.00 -
5.00 +
0.00
n o @
5 g§| & 8 £ 3 g | &
= a 5 | 2 < 5= T | 5
= : o] Z =% =] :
3 Z é (Sl B D
B = = = = =
R [s] § (=]

Figure 1. Types of Pesticide used by percentage of respondents
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" Diseases and Weed Control

Figure 2: Perentage respondents used pecticides

e Overall, 96% of the respondents used Insecticides, 95% used fungicide for control of
disease and 86% use herbicides on their farm in 2010 cropping year.

e  Major pesticides used in the area are 2.4D, Agrolambacy, Celecron, Koside, DDT,
Dimatot, Malatine, Mancolaxin, Mancozeb, Unizeb, Palace, Rodmill, round up, Stomp,
Karatie...

e  Major constraints are shown as in the fig. bellow.
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pesticide identification difficulty

# Climate variability
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Figure 3: Major constraints on pesticides use efficiency
Plan for the next year: Data collection from importers, analysis and report

Project title 3: The baseline status of agricultural mechanization in KAFACI

membercountries

Project period: July 2017 - June 2019

Activity title: The baseline status of agricultural mechanization in KAFACI member
countries (Ethiopia)

Activity period: July 2010 - June 2019

Objective: To understand the status of agricultural mechanization in Ethiopia

Persons responsible: Yared D., Bisrat G., and Amhed U.

Reported by: Yared Deribe

Year of report: January — December 2019

Summary of progress:

Design: Household survey and key informant interviews

Location: Oromia (Arsi, West Arsi, Bale, East Shewa, South West Shewa, West Shewa,

Jimma), Amhara (West Gojjam, Central Gondar, North Gondar, East Gojjam), SNNP

(Gurage, Hadiya, Sidama, Silte, Welayta), and Tigray (South Tigray, Central Eastern Tigray,

North Western Tigray)

Results

The progresses made during the budget year include finalization of the first phase of the
baseline survey in Oromia and SNNP regions. The highlights of the results were reported
during mid-term evaluation and to the delegates from KAFACI-RDA. During the second
phase of the project, the data collection was performed in the selected districts and farmers in
Ambhara and Tigray regions.

Major findings

Unlike the state induced past mechanization attempts that came up with failures, some parts
of the country are better mechanized since many years ago while the rest areas are still
lagging far behind. Quite a few farmers found in acquiring farm machineries on individual
purchases. However, the smallholder farmers access mechanization through the private
hiring services. Investors, farmer cooperatives, youth groups, and individual farmers are the
actors that provide mechanization hiring services.

The study finds that there is a large variation among regions and crop types on the level of
access to mechanization and awareness. Overall, the farmers who accessed combine
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harvesting estimated at 14.42% whereas 14.96% for that of tractor plowing. Land
tractorization is the highest for the production of wheat in contrast to other crops. Farmers in
the Oromia region have a leading position in the uses of tractors (26.82%) and combine
harvesters (28.48) (Table 1). Mechanization service users informed that the most pressing
constraint in using mechanization hiring is the unavailability and the high price of the
service.

Table 1. Application of mechanical power and level of mechanization in four regions and
major cereal crops in Ethiopia

Mechanization practice Proportion of farmers that have accessed

Overall Oromia SNNP Ambhara Tigray
Tractor plowing 14.96 26.82 12.67 4.53 15.83
Tractor harrowing 2.85 7.0 4.0 0.41 0.0
Row planting 0.53 2.1 0.0 0.0 0.0
Chemical spraying 17.47 16.16 22.67 15.23 15.83
Combine harvesting 14.42 28.48 19.33 9.88 0.0
Threshing 2.59 8.7 0.0 0.82 0.83
Maize shelling 6.19 9.46 6.67 8.64 0.0
Pumping of irrigation 2.27 3.01 4.0 0.41 1.67
water

The time when farmers started adoptions of mechanization hiring services is declared. It is
true that some of the farmers started using tractor plowing, combine harvesting and maize
shelling since more than 30 years ago. Despite variations in the adoption time, the general
perspective indicates that majority has started using the services during the recent decade.
The results are in line with the conclusions as reported in a related study.

Table 2. Period since the mechanization practices adopted

Mechanical practice Mean (years) SD Max
Tractor plowing 741 541 30
Harrowing 7.30 5.31 28
Planting/sowing 4.53 2.85 10
Combine harvesting 8.01 7.16 40
Mechanical threshing 2.38 1.57 8
Maize shelling 10.23 9.2 36
Pumping water 3.33 3.25 10
Improved storage 1.75 0.71 3

Plan for the next year: Future activities include production of proceedings, research reports,
and journals on the mechanization baseline information

Project title 4: Introduction of the high productivity variety in Solanaceae crop and
development of customized cultivation technology (KOPIA)

Project period: July 2017 — Dec. 2019

Activity title 1: Assessment of pepper production, utilization, and marketing in selected
zones and special district of SNPP and Oromia regions of Ethiopia

Activity period: July2017 — June 2019

Objective/s: To assess production and marketing constraints and opportunities of pepper, to
identify factors affecting the marketable supply of pepper

Person/s responsible: Dereje M., Mekonnen S., and Yosef A.

Reported by: Dereje Mersha

Year of the report: January — December 2019

Summary of progress

Design/treatment: Socioeconomic baseline survey of pepper producing farmers

Location: Selected pepper producing areas of SNNPR (Gurage, Silte zones and
Hawasazuria) and Oromia regions (Bora and Dugda districts)
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Results

Data entry, cleaning, and data analysis finalized. Report writing is underway.

The survey results in table 1 below indicates that about 40.16% and 33.07% of sampled
producers purchased seed from the local market and use their own saved seed for red pepper
production, respectively. And also for green pepper production purpose about 43.18% and
38.64% of sample producers got the seed from private seed suppliers and local markets

respectively.

Table 1. Sources of pepper seeds for sample respondents

Districts
Red Pepper source (%) Hawasa Zu Halaba Sankura Dalocha Total t-value
(N=39) (N=34) (N=21) (N=33)
Own saved 5.13 5294  28.57 48.48 33.07
Government extension 7.69 2.94 3.15
Privet seed suppliers 17.95 14.71 6.06 11.02
A gift from 5.13 2.94 236 49.92%*
family/Neighboring
Farmer seed exchange 10.26 3.03 3.94
Local market 53.85 20.59  57.14 3333 40.16
Local seed producers 2.94 14.29 9.09 5.51
Provided free by NGOs 2.94 0.79
Dugda Hawasau Total t-value
Green pepper source (N=32 Zu (N=44)
(N=12)
Government extension 16.67 4.55
Privet seed suppliers 53.13 16.67  43.18
Farmer seed exchange 3.13 8.33 4.55
Local market 34.38 50.00 38.64 12.91*
Farmers groups/coops 3.13 2.27
Local seed producers 8.33 2.27
Research institutions 6.25 4.55

The result in table 2 below shows that 37.8% and 21.95% of the respondents are using
MarekoFana and Halaba varieties. From the total respondents of HawasaZuria (N=44) and
Halaba special district (N=34) are using 72.73% and 88.24% of MarekoFana and Halaba
varieties for red pepper production purpose respectively.

Table 2. Type of variety the sample households are using (for red pepper purpose) in %

Districts
Dugda Hawasa Halaba Sankura Dalocha  Total t-value
Variety (N=32  (N=44) (N=34) (N=21) (N=33) (N=164)
Halaba 6.82 88.24 9.52 3.03 21.95
Local 2.27 14.29 27.27 7.93
MarekoFana 72.73 11.76 66.67 36.36 37.80 301.47%**
Not planted 32.00 11.36 22.56
Tadale 9.52 6.06 2.44
Unknown 6.82 27.27 7.32

The result in table 3 below shows that 15.24% of the respondents are using Vigro/Becker
variety. From the total respondents of Dugda district (N=32) are using 78.13% Vigro/Becker
and 12.50% serened/shanti varieties for green pepper production purpose respectively.
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Table 3. Type of variety the sample household using for green pepper purpose

District
Dugda Hawasa Halaba Sankura Dalocha Total
Variety (N=32 (N=44) (N=34) (N=21) (N=33) (N=164) t-value
Vigro/Becker 78.13 15.24
Unknown 2.27 0.61
Halaba 4.55 1.22
MarekoFana 3.13 4.55 1.83
196.8%**
Melkashote 3.13 0.61
Melkazala 3.13 0.61
Mitmita 1591 4.27
Not planted 72.73 100.00  100.00 100.00 73.17
Serened/Shanti 12.50 2.44
Others ™= 1.21
Limited knowledge and skill === (53 =
Input not timely available == 3.95 =
Lack of irrigation access = 1.21
Lack of truly type seedling === 577 =
Low productivity === (37 =
Land shortage === 5.16 =
Climate variability 1472 =
Insect pest 16.84 =
Disease 2276 =
High input cost ~Fe——— 10.62 =
Lack of credit === 4.86 =
0.00 5.00 10.00 15.00 20.00 25.00
Fig. 1. Major Production constraints of pepper (%)
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Fig 2. Major marketing constraints of pepper (in %)

Plan for the next year: Finalize the report for the remaining parts and publish the report.
Project title 5: Harnessing Opportunities for Productivity Enhancement (HOPE) Phase II of

Sorghum and Millets in sub-Saharan Africa and South Asia
Project period: July 2018 - June 2021
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Activity title 1: Comparative analysis of yield and profitability of improved and local

varieties of sorghum in major sorghum growing areas of Ethiopia

Activity period: July 2018 - June 2021

Obijective: To study the productivity and compare the cost and returns of local and improved
sorghum varieties, to clarify to policy makers, smallholder farmers and stakeholders
that interplay sorghum verities production costs, output response to inputs and the
use of resources to guide a successful farming.

Persons responsible: Tamirat Fikadu and Etaferahu Kassa

Reported by: Tamirat Fikadu

Year of report: January — December 2019

Summary of progress

Design: Plot level survey and input-output relationship on the costs and returns associated

with sorghum production.

Location: major sorghum growing arecas AtsedeTsimbla, T/Adiabo, Raya Kobo, Shewarobit,

Miesso and Fedis (East and west Harerge, North Shewa, East Wello and Shire zones)

Results

Farm plot level data was collected from 180 sorghum producing smallholder
households.

Plan for the next year: Data entry, analysis, and report writing

Activity title 2: Farmers’ trait preferences, yield and profitability of improved over local
varieties of sorghum for men and women sorghum farmers

Activity period: July 2018 - June 2021

Objective: To identify farmers’ trait preferences, yield and profitability of improved over

local varieties of sorghum for men and women farmers

Persons responsible: Etaferahu K., Tamirat F. and staff of sorghum team

Reported by: Etaferahu Kassa

Year of report: January — December 2019

Summary of the progress:

Design:  Qualitative and quantitative data collected using desk reviews

(published/unpublished sources) and primary sources (checklists, group discussion (FGD),

key informant interviews and expert consultation).

Location: East and West Hararge, North Shewa, North and South Wollo, South and North

West Tigray.

Results

In the study area sorghum produced for both human consumption and its biomass for feed
however the weight given for the grain objective is higher and ranging from 70-90% while
the biomass took the minimum 10 and maximum 30% of the benefit. Final grain and biomass
allocation share is shown in the figs. Bellow,

Across the different household types and districts; early maturity, draught tolerant, yield and
injera making quality are the major traits preferred by farmers though the ranking among
household types differ. The figers bellow illustrates the preference for the different traits and
their percentage preference among the stated traits.
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Figure 2. Trait preference across districts
Plan for the next year: refining the draft report and final submission.

Activity title 3: Adoption monitoring to track year-to-year changes in uptake of improved
variety developed for the target agro-ecologies

Activity period: July 2018 - June 2021

Objective: To track year-to-year changes and to generate information in uptake of
improved variety

Persons responsible: Etaferahu K., Tamirat F, and staff of sorghum team

Reported by: Etaferahu Kassa

Year of report: January — December 2019

Summary of the progress

Design: qualitative and quantitative data will be collected using desk reviews
(published/unpublished sources) and primary sources (key informant interviews, expert
consultation and farm household survey will be employed to collect the necessary
information). Spreadsheet will be developed for the target agro-ecologiesto track year-to-
year changes in uptake of improved variety

Location: East and west Hararge, North Shewa, North and south Wollo, South and North
West Tigray

Results

e Desk review is undertaken

e Site selected and questioner prepared, sampling method selected
Plan for the next year: Data collection and analysis
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Activity title 4: Assessment of farmers’ “willingness” “to pay” for improved sorghum seed
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Agricultural Extension and Communication Research

Process

Fitsum Miruts
E-mail: fitsummiruts@gmail.com; Telephone: +251 911079429

Process: Agricultural Extension and Communication (AEC) Research

Project title 1: On Farm Technology Demonstration

Project period: July 2017 — June 2020

Activity title 1: Pre-extension Demonstration of Improved newly realized common bean
variety in the Central Rift Valley of Ethiopia

Activity period: July 2017 — June 2020

Objectives:To evaluate the performance of newly released common bean varieties with their
production practices for increased production and create awareness and develop confidence
among farmers, development agents, agricultural experts and policy makers

Responsible persons: Belay R, Abebe. G, Bedru B., Berhanu A.

Reported by: Belay Roba

Period of report: January — December 2019
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Design: Demonstration plots

Treatment: Improved common varieties (SER-119, SER-125, Awash-2 and Nasir as
standard check)

Location: Adamitulu Jidokombolcha, Shala and Adama

Results

Based on the previous year's demonstration result and farmers' preference across the district,
popularization of selected varieties was conducted through a cluster approach for wider
demand creation of the technology/ varieties. The popularization was conducted at three
districts (Adamitulu-Jidokombolcha, Shalla and Adama). Research site identification and
farmers selection were done in collaboration with development agents. Accordingly, 10ha of
land at Shalla, 6.55ha at Adamitulu-Jidokombolchaand 9ha at Adama with a total of 25.55 ha
of land covered during this popularization. The popularization of the varieties was done in 45
farmers (39 men and 6 women). Training has been given for hosting farmers, experts, and
DAs. Emergency and yield data recorded and analyzed. Three Field day have been
conducted and extension materials have been distributed and lastly, farmers' preference
through the pair-wise ranking of farmers selection criteria was done, and farmers compare
the criteria and rank them in order of importance.

Table 2. Average yield results of common bean varieties accross location

District Cluster kebeles Area Varieties yield (Qt/ha)
ha
*e SER-125 SER-119 Awash-2 Nasir
Adama GurajaFurda 9 20.2
Shalla Awara-Gama 5 24.4
5 23.2
ATIK Oda-Ashura 6.55 19.6

Plan for the next year: The selected varieties will be promoted to LSD

Activity title 3: Popularization of improved Cowpea-Bole- in West Hararge

Activity period: July 2017 to June 2020

Objectives: To enhance seed availability and dissemination of improved variety of cowpea
for increased production and create wider demand by reaching large number of users over
wider area

Responsible persons: Belay R., Abebe T, Bedru B and Berhanu A

Reported by: Belay Roba

Period of report: January — December 2019

Summary of the progress

Design:Small pack (1 kg)

Treatment: Cowpea bole variety

Location: Mieso, Gumbi-Bordode

Results

The popularization of cowpea (Bole) and its production practices in west hararghe zone,
Mieso and Gumbi-Bordode district have been conducted. Prior to the implementation of the
activities, the workshop has been organized for one day to share responsibility for each other
and for the successful accomplishment of the activities. Farmers, agricultural development
workers, district seed enterprises, union, farmer’s cooperatives, and MARC have
participated. The popularization of Cow-pea (Bole) has been conducted on twenty-six (26)
clustered farmers (18 men, 8 women). Cluster farm selected in collaboration with DAs. A
total of 10 Ha which is located was covered in two kebeles (OdaKananiandOdarobakebeles).
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Table 3. Number of farmers participated in popularization of cowpea by location

District Kebele Plan Planted  Failed Success  Remark

Gumbi Bordede FugnanAjo 25 0 0 No rain at planting
Chitu Kora 25 0 0 time
Dire Kalu 25 25 3 22
Aneno 25 24 6 18

Mieso HaremeroDeyima 100 75 75 0 Late planted,
OdaKeneni 100 100 63 37 shortage of rain,
Torbeyo 50 49 0 49

Table 4. Average yield performance

Cluster Kebele  Area (ha) Yield in Qt/ha
Odaroba 5 128
Odakeneni 5 125

Average 10 24.2

Plan for the next year: promotion of the activity to LSD

Activity title 4: Popularization of QPM varieties with their associated management practices
in central valley of Ethiopia

Activity period: July 2017 to June 2020

Objectives: to widely develop awareness and interest among stakeholders in maize
production and utilization value chain and enhance seed availability and dissemination
improved varieties of QPM for increased production

Responsible persons: Belay R., Abebe T, Bedru B and Alemishet, L

Reported by: Belay Roba

Period of report: January — December 2019

Summary of the progress

Design: Small pack (3 kg) seed dissemination

Treatment: MHQ-138 and BHQ-548

Location: Adama, Dugda, ATJK and Shalla

Results

Farmer's preference and yield data were taken during the execution of the pre-extension
demonstration of improved maize varieties. Based on the result, MHQ-138 was
recommended by the farmers for further popularization in the central rift valley of Ethiopia.
However, due to the unavailability of the seed of MHQ-138 QPM, the second early matured
and higher yielder variety (BHQ-548) was popularized. The popularization of selected
improved QPM and its production practices at the Central Rift Valley of Ethiopia Adama,
Dugda, ATJK, and shalla District have been conducted. Small seed packs (3 kg) used to
popularize for new varieties and demand was created through demonstration and field days.
In this activity, three kg maize seeds were distributed to 300 farm households involving 60%
women and 40% for men in the Central Rift Valley areas.

Plan for the next year: Monitoring and evaluation of popularization activities

Activity title 5: Pre-extension Demonstration of Improved Onion Production Technologies
on farmers’ Fields in the Central Rift Valley of Ethiopia

Activity period: July 2017 - June 2020

Objectives: To evaluate the performance newly released varieties of onion with their
associated management practices for increased production and to create awareness on the
newly released improved onion varieties with their recommended technology packages
Responsible persons: Gadisa E, Fitsum.M, Jibicho G., Tasfa. B.

Reported by: GadissaEjersa

Period of report: January — December 2019

Summary of the progress
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Design: Demonstration plotsa
Treatment: Improved Onion varieties (Nafis, Nasik red and Bombay red)
Location: Adamitulu Jidokombolcha, Dugda, Lume, Lode-Hetosa and Adama

Results

Two onion varieties (Nafis and Nasik red) were demonstrated by using Bombay red as a
check. The demonstrations were conducted at six districts (Adamitulu-Jidokombolcha,
Dugda, AdamituluJidokombolchaDugda, Lume, Lode-Hetosa and Adama). Twenty-four
farmers (2 female, 4 youth and 18 male farmers) have participated in this demonstration as a
host farmer. The minimum demonstration area was 0.125 ha of land per person and about
Sha of land was covered. Module-based training was prepared and training is given for
farmers and other stakeholders involved in the demonstration from the six districts in the
2012 production year. The summary of farmers, Extension agents, Development agents, and
other stakeholders who participated in the demonstration was given below.

Table 5. Comositionand number of trainings participants, 2019

Participant Male farmers Female farmers Total
Farmers 47 5 52
Agricultural Experts 7 1 8
Development Agents 9 1 10
Others 10 2 12
Total 73 9 82

Table 6. Comositionandb number of field dayparticipants, 2019

Participant Male farmers Female farmers Total
Farmers 174 29 203
Experts and Development agents 13 2 15
Others 5 0 5
Total 192 31 223

During the field day, the program has got media coverage through OBN TV. Besides,
Farmers tried to rank the demonstrated varieties (Nafis, Nasik red and Bombay red) as
follows.

e Nafis variety- High yield than the other varieties, insect and disease resistance, and

good pungency

e Nasik red variety - Full redness of the bulb color and price at the farm gate is good.
Generally, Nafis ranked first, Nasik red was the second and Bombay red was the least in
almost all of the preference parameters at field visit.

Table 7. Onion bulb yield in qt/ha, 2019

L Average Yield in gt/ ha
Districts Nafis Nasik red Bombay red
Adama 379.3 337.5 302.1
A/THIK 186.5 2235 163.9
Lume 310.9 266.7 223.8
Dugda 158.2 153.8 124.96

Plan for the next year: finalizing report

Activity title 6: Pre-extension Demonstration of Improved Pepper and Chili Production
Technologies on farmers’ Fields in the Central Rift Valley of Ethiopia

Activity period: July 2017 — June 2020

Objectives: To increase the production of improved pepper and chilly varieties in the
Central Rift Valley of Ethiopia and to create awareness on the newly released improved
pepper & chilly varieties with their recommended technology packages
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Responsible persons: Gadisa E, Fitsum. M, Jibicho G., Tasfa. B.

Reported by: GadisaEjersa

Period of report: January — December 2019

Summary of the progress

Design: Demonstration plots

Treatment: Mereko Fana, MelkaShote, Malka Awaze, Melka Dera, Melka Oli varieties
were demonstrated

Location: Dugda and Lume districts

Results

Four farmers (4 male) participated in the demonstration. Farmers prefer MalkeDera is the
highest yield and Malke awaze is the next highest yield obtains at Adami Tulu
JidoKombolcha, GarbiWedanaBoramo. Yield comparison in both GerbiWedanaBoramo and
Edo Gojolakebele shows that MalkeDera is an outstanding variety in yield and Malke awaze
is taken the second place. Even though MalkeDera gives the highest yield, Malke Awaze is
preferred by the farmers due to its good market good price (Tables 8 and 9).

Table 8. composition of training participants on Hot pepper and Chilli, 2019

Participants Male Female Total
Farmers 20 2 22
Experts and Das 14 1 15
Others 5 0 5
Total 39 3 42

Table 9. Field day on hot pepper and Chilli

.. Numberof participants
Participants Male Female Total
Farmers 32 9 41
Experts and Das 6 1 7
Media 2 2 4
Experts and Das 16 0 16
Total 56 12 68

During the field day farmers, the perception was recorded. Farmers perceive that Melkadera
variety has high yield and it is deep green fruit color that can have a high market price.
Melka awaze was also put as a second preferred variety next to Melkadera. Melka awaze has
good fruit size and fully ripen. The variety also has good resistance to insects and disease.
Due to the early flowering stage and good vigorous in the field, Melaka oli is good.

Plan for the next year: yield data will be recorded and additional demonstration plots will
be established in new locations.

Activity title 7: Pre-extension demonstration of tomatoes technologies in the CRV of
Ethiopia

Activity period: July 2017 - June 2020

Objectives: To increase the production of tomato in Central Rift Valley of Ethiopia and to
create awareness on the newly released improved tomato varieties with their recommended
technology packages

Responsible persons: Gadisa E, Fitsum. M, Jibicho G., Tasfa. B.

Reported by: Gadisa Ejersa

Period of report: January — December 2019

Summary of the progress

Design: Demonstration plots

Treatment: Gelilema, ARP-Tomato-D2 and Chali

Location: Adama, Lume, Dugda and Adami Tulu JidoKombolcha districts
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Results

Tomato varieties transplanted on 7 farmers in the last winter at Adama and Adami Tulu
JidoKombolcha districts. Due to tomato bacterial late blight at Adama district (Malke-
Hidakebele) and Adamitulu JidoKombolcha (Edo Gojola kebele) the seedling at main field
was damaged. At a time, all parts of infected tomatoes were collected from field seen in
laboratory of crop protection research team. The results of the examinat confirmed as there is
bacterial leaf blight and in viral disease. After one to two weeks field travel the entire field
infected and the farmers was decided to plant other crop.

Plan for the next year: seedlings will be transferred to demonstration plots

Activity title 8: Pre-extension demonstration of cassava production and utilization in CRV
of Ethiopia.

Activity period: July 2019 — June 2020

Responsible person(s): Tigist G., Fistum M., Edosa E. and Mulat Z.

Reported by: TigistG.

Period of report: January — December 2019

Summary of the progress:

Design: Demonstration plot

Treatment: Qulle, Kello. Awassa-83, Chucho

Location: Adama, Dodota, Boset, Jeju

Results

The demonstration was established in four weredaAdama, Jeju, Boset, and Dodota on 22
farmers (20 women and 2 men). Site and farmer selection was made in collaboration with
DAs and district agricultural experts. Qulle, Kello, Awassa-4, and Chucho cassava varieties
were used in the demonstration. Practical and theoretical training was given for farmers,
experts, DAs about cassava crop management and practices. The demonstration field was
monitored properly with the development agents and district experts. Food recipe preparation
training was given for health extension, DAs, district experts, and farmers.

Table 10. Training on Cassava crop management and practice

Training participants Men Women Total
Farmers 2 20 22
District Experts 4 0 4
DAs 6 1 7
Total 12 21 33

Table 11. Training on Cassava food recipe preparation and utilization

Training participants Women Men Total
Health extension officers 4 0 4
District experts 0 3 3
Developmental agents 2 3 5
Women farmers 14 1 15
Total 20 7 27

Plan for the next year: Collect farmers’ perception and finalize the report

Activity title 9: Pre-extension demonstration of sweet potato production and utilization in
CRYV of Ethiopia.

Activity period : July 2019 to June 2021

Responsible person(s): Tigist G., Fistum M., Edosa E. and Mulat Z

Reported by: TigistG.

Period of report: January — December 2019

Summary of the progress:

Design: Demonstration plot
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Treatment: Awassa-83, Kulfo, Barkume
Location: Adama, Adamitulu Jidokombolcha

Results

Sweet potato varieties were demonstrated in two districts Adamitulu Jidokombolcha and
Adama. Totally three kebele with three different varieties Awassa-83, Kulfo, Barkume
varieties were planted in a farmer’s field (16 women and 2 men). At the beginning of the
demonstration practical and theoretical training was given to farmers, DAs, district experts
on sweet potato production and management practices. In addition to this, training was
provided for different stakeholders including health extension workers on sweet potato food
recipe preparation and utilization. Farmers prefer Awassa-83 due to its test also it gives
higher yield than kulfo and Barkume based on farmers' feedback.

Table 12. Training on sweet potato production and management practices

Training Participants Men Women Total
Farmers 2 10 12
District experts 2 0 2
Development agents 2 2 4
Total 6 12 18

Table 13. Training on sweet potato food recipe preparation and utilization

Training Participants Women Men Total
District experts 0 2 2
Health extension 3 0 3
Developmental Agents 2 2 4
Women farmers 13 0 13
Total 18 4 22

Plan for the next year: Collect farmers’ perception and finalize the report

Project 2: Cluster based horticultural technology commercialization in selected areas of
Ethiopia

Project period: July 2017 — June 2020

Activity title 1: Popularization of improved Avocado technologies in Ethiopia

Activity title 2: Popularization of improved Mango technologies in Ethiopia

Activity title 3: Popularization of desert Banana in the CRV of Ethiopia

Activity title 4: Popularization of Papaya technology in the CRV of Ethiopia

Objectives: To enhance production and productivity of fruit crops (Avocado, Mango,
Papaya and Banana) through wider scaling up of improved technologies and to enhance
institutional and functional linkages with key players through joint actions and performances.
Responsible persons: Fitsum M., Gadissa E., Bedru B., Wegayehu and Girma K.

Reported by: Fitsum Miruts

Period of report: January — December 2019

Summary of the progress

Design: cluster area

Location: Lume, Dugda, Sire, Jeju, Fentale, Efratanagidem, Adama, Bosset & Dodota

Results

The popularization of fruit technologies is underway across the proposed districts. First,
participants were selected in collaboration with district experts and kebele development
agents. After participant selection practical and theoretical training was conducted on fruit
management, production and protection technologies. A total of 3636 seedlings were
distributed for 161 fruit growers to strengthen the fruit cluster areas. Currently, we have 14
fruit cluster areas (four clusters for avocado, three clusters for mango, for papaya we have
five clusters and for banana two clusters).
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Table 14. Fruit technology popularization participants and number of seedlings distributed

Fruit seedlings and number
Numnerof Farmers £

Avocado Mango Banana Papaya Total seedlings

161 629 1684 0 1323 3636

Plan for the next year: cluster areas will be further strengthen
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Agricultural Enginering Research Process

Farm Power and Field Machinery Research Program

Mubarek Mohammed
Email: mubamod@gmail.com; Phone +251912067213

Research process: Agricultural Engineering

Program/case team: Farm power and Field Machinery Research

Project 1: Introduction of pre- and post-harvest technologies for increased production of
citrus, mango, avocado and tomato

Project period: July 2017 - June 2020

Activity 1.1: Evaluation and introduction of mechanical weeder in citrus and mango farms
Activity period: July 2017 - June 2020

Objective: To evaluate and introduce mechanical weeder in citrus and mango farms
Responsible person (s): Ahmed Oumer & Tahir Tune

Reported by: Ahmed Oumer

Period of report: January — December 2019

Summary of the progress

Design: Assessment, design, fabrication and comparative evaluation in T-test

Treatment: Power operated offset rotary tiller and conventional method of weeding
Location: Melkassa

Results

After visiting, the horticultural fields in the centre and in some parts of the country,
power operated offset rotary tillers were selected as the option to address the issue.
However, power operated offset rotary tillers compatible to existing tractor size was
not obtained during the assessment. Thus, new design was developed (Fig 1); and
repeated functional test was conducted, based on that several improvements were
done especially on the power transmitting component.

gt

A Y

Fig 1. The power operated offset otary weeder during field evaluation
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Plan for the next year: Comparative evaluation of the new power operated offset rotary
tiller and the conventional method of weeding on citrus farm will be conducted starting from
early April 2020 at Melkassa. After applying possible refinements on the prototype
developed (based on the observations made and the feedbacks of involving stakeholders), the
second trial will also be conducted.

Project 2: Adaptation, development and promotion of small-scale mechanization
technologies for root and tuber crops (onion and potato)

Project period: July 2017 - June 2020

Activity 2.1: Adaptation, development and promotion of tractor driven tillage implement
(ridger) for onion and potato seedbed preparation

Activity period: July 2017 - June 2020

Objective: To evaluate, adapt, develop and promote tillage implement (ridger/bed maker)
for onion and potato

Responsible person (s): Meseret Abebe and Tahir Tune

Reported by: Meseret Abebe

Period of report: January — December 2019

Summary of the progress

Design: Assessment, improvement, design fabrication and field-testing using T-test in three
replications

Treatment: 40HP drawn four bottom ridger and Conventional method of ridging

Location: Melkassa, Dugda and Lode-Hetosa

Results

Assessment of available ridger compatible to small horsepower tractor (40Hp) was
conducted in the market and research institutes. However, ridgers, which match the output of
such tractors couldn’t be obtained. Thus, new design had to be developed. The ridger is
designed to have four bottoms and by now, we have a functional porotype. Preliminary test
was conducted, and promising result were obtained.Technology was tested at heavy soil such
as kulumsa research center, from which technology require modification specially furrow
opener part and hardened material should be used.

Table 1. Preliminary field test result for tie-ridger

Parameters Ridge Spacing Ridge depth Furrow width Ridge Width
Mode 63.0 19.0 55.0 13.0

Mean 63.2 19.0 54.9 12.5

Median 63.0 19.0 55.0 13.0

St. dev. 0.4 0.7 0.5 1.2

Co-eff. of var. 0.7 3.7 0.9 9.2

Max. 64.0 20.0 56.0 14.0

Min. 63.0 18.0 54.0 10.0

Field capacity 5.6 hr/ha
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Fig 2. Manufactured prototype of ridger

Plan for the next year: Further evaluation will be done at Melkassa, which is light soil up to
June 2020. Based on the field findings and feedback from the stakeholders, refinements will
be made if required.

Activity 2.2. Adaptation, development and promotion of tractor driven potato planter
Activity period: July 2017 - June 2020

Objective: To evaluate, adapt, develop and promote tractor driven potato planter
Responsible person (s): Eyob Hailu, Meseret Abebe and Tesfaye Asefa

Reported by: Meseret Abebe

Period of report: January — December 2019

Summary of the progress

Design: Assessment, improvement, design fabrication and field-testing using T-test in three
replications

Treatment: 40HP drawn three row planter and conventional method of potato planting
Location: Melkassa, Dugda and Lode-Hetosa

Results

Assessment of available potato planter compatible to small horsepower tractor (40Hp) was
conducted in the market and research institutes. However, potato planter which could match
the output of such tractors was not obtained. Thus, new designed potato planter was designed
with three rows, but the prototype what we generate is only for two rows, reason is for ease
of fabrication process andthis technology is functional from field observation

Table 2. Performance evaluation of 4WT power driven potato planter.

Statistical Tuber Tuber Furrow Furrow depth Field Capacity
parameters spacing depth width

Mode 32 12 52 27

Mean 43 12.8 51.7 27.7

Median 45 13 52 275 9.2hr/ha
St.dev. 11.3 13 52 27.5

(0\% 25.1 9.3 2.7 4.7

Max 66 15 53 30

Min 30 10 48 25

Plan for the next year: Preliminary field test was conducted further field test and evaluation
is expected to be completed by the end of June 2020.This will be done by comparing new
potato row planter and the conventional method on thisoff-season using irrigation at MARC.
Based on the field findings and feedback from the stakeholders, refinements will be made if
required.

Activity 2.3: Adaptation, development and promotion of tractor driven onion trans-planter
Activity period: July 2017 - June 2020
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Objective: To evaluate, adapt/ adopt, develop and promote onion planter/ trans-planter
Responsible person (s): Meseret Abebe, Mubarek Mohammed and Ahmed Oumer
Reported by: Meseret Abebe

Period of report: January — December 2019

Summary of the progress

Design: Assessment, improvement, design fabrication and field-testing using T-test in three
replications

Treatment: Self-propelled (12-15HP) onion trans planter and Conventional method of onion
planting

Location: Melkassa, Dugda and Lode-Hetosa

Results

Assessment of available onion trans-planter (12-15Hp) was conducted in the market and
research institutes. However, the machine could not be obtained. Thus, new design had to be
developed based on design information available from rice trans-planter. The design has
been completed; however, the manufacturing process hasstartedlatelyand, availing workable
prototype and evaluation work is expected to be completed up toJune 2020.

— ‘
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Fig 4: 3D model of onion trans planter

Plan for the next year: Manufacturing the technology and field evaluation of the new onion
trans planter will be conducted until June 2020.

Project 3: Increased production of rice crop through the introduction of pre-harvest and
postharvest agricultural engineering technologies

Project period: July 2017 - June 2020

Activity 3.1: Conduct farm mechanization survey in rice production

Activity period: July 2017 - June 2020

Objective: To study the farm operations at different stages of crop production, processing
and storage

Responsible person (s): Yared D., Bisrat G., Abiy S. Merhsa A. & Melese A.

Reported by: Bisrat Getnet

Period of report: January — December 2019

Summary of the progress

Design: Stratified sampling

Location: Fogera, Libokemem, Dera.Guraferda & Somali
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Results: Survey, data input and report writing are completed.
Plan for the next year: Fine tuning of the report

Activity 3.2: Introduction of power tiller with rotary till for rice cultivation and manual
upland weeder

Activity period: July 2017 - June 2020

Objective: To evaluate and demonstrate rice power cultivator and manual upland weeder
Responsible person (s): Mubarek M., Mersha A. & Tigist ,

Reported by: Mubarek Mohammod

Period of report: January — December 2019

Summary of the progress

Design: RCBD in three replications

Treatment: Walking tractor attached MBP and conventional method of ploughing
(Maresha)

Location: Fogera, Libokemem and Dera.

Results

The experiment was conducted for the past two main cropping seasons. Partial data analysis
was conducted from which it has been observed that three times tillage frequency of 2WT
attached implement showed better performance in terms field capacity, but for the case of
2nd and 1st time tillage it doesn’t show any significant difference between conventional one.

Table 3. Performance evaluation result of 2WT power driven tillage implement versus conventional
one for the case of three times tillage frequency

Location Fogera Libukemkem Dera

Treatment Tractor Conv Tractor Conv Tractor Conv
Till frequency 3 3 3

Soil MC (%) 37.35 38.37 38.24 37.77 39.67 39
Soil BD(g/cm3) 1.057 1.057 1.057 1.057 1.057 1.057
Actual Furrow W(cm) 29.45 25.71 31.26 25.22 33.22 24.06
Theoretical width(cm) 40 30 40 30.9 40 31.5
No. of turn (ha) 340 388 320 397 301 416
Furrow Depth (cm) 18 16.56 19.44 18.78 21.33 20.1
Fuel con(1/ha) 9.8 0 10.3 0 9.7 0
Oper. time (hr/ha) 9.33 18.33 8.5 17.25 8 19.4
Oper. Dist(km) 34 38.8 32 39.7 30.1 41.6
Speed(km/hr) 3.64 2.11 3.76 2.3 3.76 2.14
TFC(ha/hr) 0.146 0.063 0.15 0.071 0.15 0.0674
AFC(ha/hr) 0.136 0.054 0.144 0.058 0.143 0.0515
Field efficiency (%) 93.15 86.3 96 81.69 95.33 76.4

Plan for the next year: Data analysis and report writing will be finalized until June 2020

Activity 3.3: Introduction of mechanical rice trans-planter

Activity period: July 2018 - June 2021

Objective: To introduce and adapt mechanical rice trans-planter

Responsible person (s): Mersha A., Bisrat G., Samirawit T., Tigist A. & Roman T
Reported by: Bisrat Getnet

Period of report: January — December 2019

Summary of the progress

Design: T-test with three replications

Treatment: Introduced mechanical rice trans-planting machine versus conventional method
Location: Fogera, Libokemem and Dera.

Results

Assessment of existed mechanical rice trans-planting machine was conducted in the market,
research institutes and other organizations, from that one appropriate technology was
selected from market and it is on the process of acquiring the technology.
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Plan for the next year
Make avail transplanting machine before 2020 main cropping season (June 2020). Do

comparative evaluation of the mechanical rice trans-planting machine versus conventional
method or already trans-planting practice will be conducted by 2020 main cropping season.
Based on the field findings and feedback from the stakeholders, fine tuning will be made.
Further field evaluation, data analysis, demonstration and report writing will be done.

Project 4: Enhancing tef, wheat and barley crops productivity in some selected areas of
Ethiopia through pre-harvest technologies

Project period: July 2018 - June 2020

Activity 4.1: Determination of appropriate tillage combination and/or frequency for some
selected tef, wheat and barley crop growing areas

Activity period: July 2017 - June 2020

Objective: To determine appropriate tillage implements combination and frequency which
enhance the crops productivity

Responsible person (s): Amanuel Erchafo, Ahmed Oumer, Tesfaye Asefa

Reported by: Dereje Alemu

Period of report: January — December 2019

Summary of the progress

Design: RCBD in three replications

Treatment: farmers practice, plowing harrowing, plowing+harrowing+compaction, twice
plowing+compaction, plowing+harrowing+ridging+compaction (for teff), farmers practice,
plowing+harrowing, plowing+harrowing+ridging, plowing+harrowing twice,
plowing+harrowing twice (for wheat)

Location: Melkassa, Bishoftu and Kulumsa

Results

The experiment carried out for last two main seasons at the stated locations. Preliminary two
season data were analyzed, and the experiment reports shows that there is no significant
difference b/n each treatment.

Table 4. Field report on appropriate tillage combination

No Treatme Plant Spike No. tillers ~ Weeding Weed PlantPopulatio Biomass Yield
nt height height perplant  time Population n Kg/ha Kg/ha
(cm) (cm) hr/ha No./ha No./ha
1 M+H 97.97a 8.20a 5.53 62.50ab 2.49 E+06a 3.16 E+06a 10498 a 46553 a
2 D+H 105.50a 8.50a 6.10a 58.88b 2.314E+06 a 3.098E+06a 9922.7a 4565.3a
3 CONSN 89.733a 6.733a 4.10a 65.83a 2.619E+06a 3.162E+06a 9653.3 a 4087.4 a
4 M+2H 9530 a 7.500a 5.401a 62.08ab 2.096E+06a 3.166E+06a 10384 a 4926.6 a
5 M+R+H 93.867a 7.7333a 5.4000a 60.27b 2.478E+06a 2.593E+06a 10403a 4873.7a
6 CV 8.61 13.34 15.51 2.82 11.11 9.76 11.07 14.76

Plan for the next year: Fine-tuning of report write up.

Activity 4.2: Development, evaluation and demonstration of small horsepower tractor driven

seed drills for tef, wheat and barley crops

Activity period: July 2017 - June 2020

Objective: To develop, evaluate and demonstrate small horsepower tractor drawn/driven
seed drill

Responsible person (s): Bisrat G, Dereje A. & Ahmed Oumer

Reported by: Dereje Alemu

Period of report: January — December 2019

Summary of the progress

Design: T-test

Treatment: Improve multi crop row planting machine versus existed one

Location: Melkassa, Bishoftu and Kulumsa
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Results

Assessment of available multi crop planter was conducted in the market, research institutes
and other organizations. However, appropriate technology for required power source that is
up to 40 hptractors wasn’t obtained. Thus, new design had to be developed. The design has
been completed; and 100% of prototype manufacturing process is completed and some
preliminary test and performance evaluation is done.

Table 5. Laboratory performance of seed metering unit at the exposed length of fluted type of metering
unit = 11.5mm

Row R1 R2 R3 R4 RS R6 R7 R8 Overall
Mean(kg/ha)  124.65 127.16 125.64 127.56 124.08 126.03 125.51 127.3  125.99
SE 3.63 7.49 5.21 10.2 347 3.63 3.27 6.8 1.8

Table 6. Laboratory performance of fertilizer metering unit at the 5.5mm scoop depth

Row R1 R2 R3 R4 RS R6 R7 R8 Overall
Mean(kg/ha) 105 106 108 103 98.6 106 103 110 105
SE 2.38 2.77 6.39 495 2.59 7.96 4.12 2.55 1.54

Plan for the next year:Comparative evaluation of the completed multi crop planter and the
conventional methods or already existed technologies will be conducted Based on the field
findings and feedback from the stakeholders, refinements will be made.

Activity 4. 3: Development, evaluation and demonstration of mechanical front/backpack
seed drills for tef

Activity period: July 2017 - June 2020

Objective: To develop, evaluate and demonstrate mechanical and electrical driven tef
seeders

Responsible person (s): Ahmed Oumer & Tesfaye Asefa

Reported by: Tesfaye Asefa

Period of report: January — December 2019

Summary of the progress

Design: RCBD

Design: RCBD with three replications

Treatment:

Comparative evaluation of broadcasting tef sowing, two non-ground engaging front and back

held manual tef drills along with other two private companies developed ones were

conducted at Debrezeith Agricultural Research Center (DZARC) on 6x20m2 plot size area

following standard test procedure.

Location: Melkassa and Bishoftu

Results

Both front pack and backpacktef drilling machine technologies(prototypes) was generated
and field assessment for both technologies was conducted based on treatment design for last
two main seasons.Partial data analysis shows that except crop management issues, which is
easier for row planting machine there is no significant difference in seed rate, field
capacity,yieldandothe plant growth parameters between treatments.

Plan for the next year

Finalizing data analysis and reporting will be expected to be done up to June 2020.

Project 8: Development of farm power implements selection system for different farm size
ranges under different agro ecologies

Project period: July 2017 — June 2020

Activity 8.1: Development of farm power implements selection system for different farm
size ranges under different agro-ecologies
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Activity period: July 2017 - June 2020

Objective: To study and document the major crop enterprises, the critical farm window of
operation time for the major crop production of the country (maize, tef, barley, wheat,
sorghum)

Responsible person (s): Mubarek, Tahir, Tesfaye, Samrawit Dereje, Amanuel

Reported by: Mubarek Mohammed

Period of report: January — December 2019

Summary of the progress

Design: Survey

Treatment: Interview of key informants

Location: Melkassa, Zeway, Werer, Humera, Arsi, Gojam, Addis Ababa and Major EIAR
centers

Results

Study sites based on agro-ecology and crop production potential were selected and further
confirmation was made in association with the National Agricultural Investment Bureau.
Questionnaire was developed, pretested and refined. Survey was done, from that two
documents entitled with” Merits and demerits of mechanization technologies such as power
units, implements in the major agro-ecologies by the Ethiopian mechanized farms” and
“Mechanized farm’s operation calendar in Ethiopia based on agro ecology and crop type”
were generated and partial data analysis were done to generate model, which will predict
machine selection for available resource such land and capital.

Table 8. Data analysis result to determine number of fleets or tractor for one farm

Field Field Field Capacity(ha/season)
Capacity(ha/hr) Capacity(ha/day)
B|C| D E F G H I J K L M N (6]
515117 6.5 0.8 7.4 5.9 511074 | 37.7 | 224 | 1122 | 2.36 | 11.8
4114 6.5 0.67 7.4 498 51| 0.74 | 37.74 | 188 | 940 2.8 | 14.1

Where;

A= Total area(ha), B=No of tractors, C=Number of disc plough bottoms, D=Operation width, E=Operation
speed(m/hr), F= Covered area(ha/hr), G;=Working hour(hr/day), H=Covered area (ha/day), I= Available working
days, J= Rate, K= Effective working days, L=Covered area/season/tractor, M= Covered area/season/no of tractors,
N= No of tractor fleets, O=No of required tractor

Plan for the next year: Finalize data analysis and report writing

Project 10: Demonstration of agricultural engineering technologies and capacity building of
farmers, agro-pastorals, pastorals, development agents, experts, technology manufacturers
andResearchers

Project period: July 2017 - June 2020

Activity 10.1: Demonstration and participatory evaluation of pre-harvest mechanization
technologies

Activity period: July 2017 - June 2020

Objective: To conduct frontline demonstration and scale out suitable technologies at some
selected sites.

Responsible person (s): Desseye B., Laike K., Alemayehu, Bilisuma, Melse, Mersha,
Wariso, Musa

Reported by: Deseye Belay

Period of report: January — December 2019

Summary of the progress:

Design and Treatment: Farmers from 30 districts were selected in association with the
respective district offices
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Location: Selected districts from different developed and developing regions Oromia,
Tigray, Amhara, Debub and Somali etc.

Results

Different Pre-harvest, agricultural engineering technology have been demonstrated in target
wordas collaborated with Agricultural Office in Amahara, Oromia, Tegeray, SNNPP and
Emerging Reigns, and Regional Mechanization Research Centers and non-Governmental
Organizations

Table 9. Performance of different tillage implements on wheat productivity in Negele-Arsi

Tillage Field capacity Plant population per Weeding Straw (kg/ha) Yield
implement (h/ha) ha (h/ha-man) (kg/ha)

MB 33.80+0.66 1,632,549.02+97.11 19.68+1.13 2,607.56+14.01 2,760.88+14.8
MB+TR 33.40+0.19 1,691,372.55+104.01 21.2144.26 2,977.69+12.01 3,069.22+21.95
LM+TR 34.53+2.01 1,799,215.69+100.37 22.50+1.29 3,541.09+21.7 3,137.52432.76
LM 31.40+3.67 1,673,137.25+128.4 23.33+0.56 2,931.9948.15 2,611.05+27.46

Plan for the next year: Full report write-up to June 2020.

Activity 10.2: Batch production and distribution of selected implements and quality
assurance

Activity period: July 2017 - June 2020

Objective: To batch produce and distribute selected pre-harvest implements to farmers
Responsible person (s): Teshome Bullo

Reported by: Teshome Bullo

Period of report: January — December 2019

Summary of the progress:

Design and Treatment: Farmers from 30 districts were selected in association with the
respective district offices

Location: Selected districts from different developed and developing regions Oromia,
Tigray, Amhara, Debub and Somali etc.

Results

A total of 627, 802 and 903 various (17 kinds) pre and postharvest technologies were
multiplied (Batch produced) and distributed to a number of districts in all regions of the
country during 2009, 2010 and 2011 crop seasons. Some of the technologies multiplied were
shown in Fig 6.

Demonstration and participatory evaluation will continue at different locations in the selected
districts up to June 2020.

Rl \
£

Figure 6. Multiplication (batch production) and Distribution pre-harvest technologies
Plan for the next year: Different types of mechanization technologies will be distributed to
farmers and report write up.
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Activity 10.3: Training of farmers, development agents, manufacturers and technology users
on operation, use and manufacturing

Activity period: July 2017 - June 2020

Objective: To train farmers and manufacturers in the use and manufacturing of improved
implements.

Responsible person (s): Teshome B., Mubarek M., Laike K., Dereje A., Argachew A., and
Mersha A

Reported by: Teshome Bullo

Period of report: January — December 2019

Summary of the progress:

Design and treatment

Location: Those districts were selected from various developed and developing regions such
as Oromia, Tigray, Amhara, SNNP

Results

Farmers, DAs, extension experts and technology manufacturers from more than 30 districts
were selected in collaboration with the respective district offices and trainings were given on
use, handling and manufacturing aspects of more than 17 proven pre- and post-harvest
technologies. More than 6136 farmers, DAs, experts and manufacturers were trained. The
share of female trainees was more than 26%..Generally, from each year the following end
users were trained on the mechanization technologies operation, use and handling.

Table 11. Number of trainees on use, operation.and handling of mechanization technologies

Budget Plan Achieved

year M F M F
2009 1361 583 1818 478
2010 1630 486 2722 656
2011 1662 600 1898 501
Total 4653 1669 6438 1635

Plan for the next year: Report writing

Project 11: Enhancing Soil Productivity through Development and Introduction of Package
of Improved Technologies for cereal crops (teff, wheat and rice) and Vegetables (tomato and
pepper

Project period: July 2019 — June 2022

Activity 11.1: Development and Performance Evaluation of Tractor Operated Plastic Mulch
Laying and Removing Machine for vegetables (Tomato and pepper)

Activity period: July 2019 - June 2022

Objective: To develop and evaluate small horsepower tractor operated plastic mulch laying
and removing machine for vegetables (tomato and pepper)

Responsible person (s): Tamirat L, Dereje A, & Tahir T.

Reported by:Tamirat Lema

Period of report: January — December 2019

Summary of the progress

Treatment: Developed mulching machine versus conventional one

Location: Melkassa, Dugda, Adamitulu Jidokombolcha, and Holleta

Results
Prototype development under process through design and computer added design software’s.
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Fig. 8.3D Model of Tractor Operated Plastic Mulch Laying and Removing Machine
Plan for the next year: Prototype manufacturing process will be continued

Activity 11.2: Adaptation, development and evaluation of small horsepower operated land
leveler for cereal crop (teff, wheat and rice) production.

Activity period: July 2019 - June 2022

Objective: To develop, adapt and evaluate small horsepower operated land leveler for cereal
crop (teff, wheat and rice) production

Responsible person (s): Dereje A., Bisrat G., Ahmed O., Tamirat L. Teshome B

Reported by: Dereje Alemu

Period of report: January — December 2019

Summary of the progress

Treatment: Developed land levelling machine versus conventional one

Location: Melkassa, KulumsaBishoftu, and Fogera

Results
Prototype development is under process through design and computer added design
software’s.

Fig 9. 3D model of small horsepower operated land leveler

Plan for the next year

Farther computer software drawing refinement and prototype manufacturing process will be
continued

Activity 11.3: Development and performance evaluation of small horsepower tractor driven
Lime Spreader
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Activity period: July 2019 - June 2022

Objective: To develop and evaluate small horsepower tractor driven lime spreader for cereal
crop production on highly acidic affected soil

Responsible person (s): Dereje A, Bisrat G., Tamirat L, Tesfaye A.

Reported by: Dereje Alemu

Period of report: January — December 2019

Summary of the progress

Treatment: Developed or improved lime spreader machine versus conventional one
Location: Melkassa, Kulumsa, Bishoftu and Fogera

Results
Prototype development and manufacturing is under process through design and computer
added design software’s.

Fig 10. 3D model of lime spreader

Plan for the next year

Farther computer software drawing refinement and prototype manufacturing process will be
continued

Project 12: Enhancing Coffee & Sorghum Productivity through Development and
Introduction of Package of Improved Mechanization Technologies in Ethiopia

Project period: July 2019 — June 2022

Activity 12.1: Assessment of farm mechanization technologies in coffee production

Activity period: July 2019 - June 2020

Objective: To collect data about existing practices and farming implements and machineries
for coffee production from coffee growing farmers and different stake holders

Responsible person (s): Mubarek M., Desseye B., Tahir T., Abiy S., Yared D.

Reported by: Mubarek Mohammed

Period of report: January — December 2019

Summary of the progress

Design: Stratified sampling

Treatment: Interview of farmers, key informants

Location: Jimma, Hararge, Sidama, Addis Ababa, Huru, Mizan and Yirgachefe

Results
From major coffee production areas were sleeted and survey conducted. At the time of

survey 80 small coffee producers, 19 large scale farm producers are interviewed, 10 bureau
of district agriculture officials, 7 machine manufacturers and dealers and 17
unions/cooperatives were interviewed using structured questionnaires. Data coding is
completed, and preliminary data analysis is done. From that the following analysis result was
generated for one based on the agricultural operation.
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Table 12. Level of work drudgery based on operation

Operations Rank % Rank Frequency
Weeding 432 2 35
Pruning 32.1 6 26
holing/digging 48.1 1 39
Nursery 19.8 7 16
Uprooting 235 5 19
Stumping 24.7 8 20
Harvesting 444 3 36
Washing -- - --
Drying 27.2 4 22
Storage 19.8 9 16

Plan for the next year
Further data analysis and interpretation will be done until June 2020.

Activity 12.2: Introduction and performance evaluation of well drilling machine at shallow
aquifer for smallholder farmers

Activity period: July 2019 - June 2022

Objective: To minimize drudgery of de-hulling, loss of un-dehulled grain and add value to
the product through designing, evaluating, promoting powered sorghum de-hulling machine
with acceptable breakage.

Responsible person (s): Mubarek M., Desseye B., Abiy S., Bisrat G., Tesfaye

Reported by: Mubarek Mohammed

Period of report: January — December 2019

Summary of the progress

Design: T-test

Treatment: Introduced or improved well drilling machine versus conventional one
Location: Melkassa, Kulumsa, Bishoftu, and Fogera

Results

Existed manually and engine operated well drilling machines for shallow aquifer were
assessed in Addis Ababa, around Dugda and Zeway and searched from different websites.
From that it has been observed that sludge and auger methods are widely adapted in Dugda
and AdamituluJidokombolcha area. Furthermore, the service provider stated thatrota-
sludging works best in loose soil and soft geological formations

Plan for the next year

Collect those technologies improve and evaluate them on the specified locations.

External Funded Projects

Project 13: Farm mechanization and conservation agriculture for sustainable intensification
(FACASI-II)

Project period: July 2017 — June 2019

Activity 13.1: Improvement of wheat seeders

Activity period: June 2017 - June 2019

Objective: To develop 2WT attached wheat seed drill suitable to CA practice

Responsible person(s): Bisrat, Dereje A, Kefyalew Woldesenbet,

Reported by: Dereje Alemu

Period of report: January — December 2019

Summary of the progress

Design: RCBD

Treatment: Two-wheel tractor drawn tillage-cum-wheat planter and the conventional
method of planting

Location: Melkassa and Tiyo
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Results

Seed drill Prototype weremanufactured; calibration, preliminary evaluation and
demonstration on field daywere undertaken.

Calibration

Transparent polythene bags were attached to each of the six seed and fertilizer delivery
tubes. The seed drill was operated on a pre-measured 20 m travel distance with a sowing
width of 100 cm, thus providing a 20 m2 area. After every 20-meter linear distance run,
collected seeds and fertilizer through tubes in transparent polythene bag were removed and
weighed separately with digital balance. This method is repeated by turning the knobs to
either increase or decrease the opening of the fluted roller until the desired seed rate
obtained. Once the desired rate is obtained; the knobs was fixed at the right position and the
test was replicated three times (Table 13).

Table 13. Calibration of the two-wheel tractor attached seed drill

Unit  Material Replication Mean SD CVv Minimum Maximum
row 1 2 3
1 Seed 50 49 45 48 2.65 551 45 50
Fertilizer 37 40 45 40.67 404 994 37 45
2 Seed 39 51 49 46.33 643 13838 39 51
Fertilizer 45 41 39 41.67 3.06 7.33 39 45
3 Seed 52 49 44 48.33 4.04 836 44 52
Fertilizer 44 35 39 39.33 451 11.46 35 44
4 Seed 47 50 53 50 3 6 47 53
Fertilizer 43 40 36 39.67 351 885 36 43
5 Seed 42 49 51 47.33 473 998 42 51
Fertilizer 54 45 51 50 458 9.17 45 54
6 Seed 52 46 43 47 458 9.75 43 52
Fertilizer 46 41 39 42 3.61 8.58 39 46

Demonstration trial

After calibration of the 2WT attached seed drill farmer managed demonstration trial was
conducted at two kebele (Shala Chebieti and Haro Bilalo) of Tiyo district. The performance
of the seed drill was previously evaluated at different parts of the country through FACASI I
and Giz project implementation, hence its performance is well Known. But it should be
known that the performance of this 2WT attached seed drill will slightly varies from place to
place due to soil type, moisture content and other topographical factors. The seed drill will
perform best on optimum moisture content with average field capacity of around 6.47ha hr-1
and 13.81litre ha-1 fuel consumption. The moisture content, field germination, depth of
planting and field capacity were recorded during field demonstration (Table 3, 4 and 5). the
seed used for the trial average germinationrate of 99%.

Table 14. Field Capacity and Depth of Planting

Farmer Depth of Total time taken Field capacity(ha.hr™")
Name Planting(cm) 200m™

TadeseTesfaye 4.16 8.07 6.73

Kemal Kedir 4.64 8.15 6.79
DeresseGirma 4.36 7.46 6.22
YaredAssefa 4.14 7.39 6.16
Average 4.30 7.75 6.47

Weed Control

Weeds are a major constraint in adoption of CA-based technologies. Conservation tillage
influences weed infestation, and thus interactions between tillage and weed control practices
are commonly observed in crop production. Different report show that zero tillage increases
as well as reduces infestation of certain weed species in different crops. In rainy season when
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the weed problem is generally more, growing crops with zero tillage requires additional
measures for effective weed control with application of herbicides in proper combination and
sequence. Hencewe have applied CROPSTAR 750 WDG to control weeds, which have broad
leaves in August 24, 2018 and Pallas 450D for narrow leaf weeds in August 22, 2018.We
have also applied REX®DOU in September 25, 2018 for controlling Yellow Rust.

Harvesting and Crop Yield

When the crop is ready for harvest, we have collected different crop yield parameters such as
crop height, number of tiller per a single plant, number of seed per tiller, tiller weight, grain
and biomass with 1m2 sample area diagonally across the plot which were replicated five
times. Moisture content of the seed and the straw during harvesting were also recorded. Data
is being summarized and analyzed

Field da

Field da})// was conducted two times at TiyoWereda of two Kebele (Shala Chebiti and Haro
Bilalo) by Ethiopian Institute of Agricultural Research of Melkassa Agricultural Research
center Agricultural Engineering Research Process in collaboration with CIMMYT and Tiyo
District Office of Agriculture. The first field day was conducted to create awareness on 2WT
attached seed drill calibration, operation and routine maintenance by researchers and service
providers and to observe the demonstration trial planted by 2WT-attached seed drill and
conventional planting using animal and broadcasting.

Plan for the next year: Final report writing.

Activity 13.2: Conduct annual advisory meeting

Activity period: June 2017 - June 2019

Objective: To conduct annual small mechanization learning event

Responsible person(s): Bisrat G., Dereje A., Teshome B.

Reported by: Dereje Alemu

Period of report: January — December 2019

Summary of the progress

National Advisory Meeting was held. The objective of the meeting was to review, provide
oversight, guide implementation of small mechanization for Ethiopia, and build alliances for
scaling out within country.

Plan for the next year: Final report writing.

Project-14: Baseline Survey on Agricultural Mechanization in Africa

Project period: Nov 2018 — Dec 2019

Activity 14.1: Data processing, analysis, and reporting (publications and reports))
Activity period: Nov 2018 —Dec 2019

Objective: To make technical and policy recommendations for enhanced adoption of
agricultural mechanization practices.

Responsible person(s): Bisrat G., Yared D, Ahmed O.

Reported by: Bisrat Getnet

Period of report: January — December 2019

Summary of the progress

Design: Non-stratified sampling

Location: Amhara, Oromia, SNNP, Tigray & Somali Regions

Results
Feeding of questionnaire in computer was conducted partial data analysis were done.
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Table 15. Constraints for not using mechanization/mechanical power

Reason not using %
Unavailability of mechanization services 38.34
Price of services to high 24.87
Do not need 6.22
Do not know 12.95
Slope of the farm too step for mechanization 1.55
No road to entry 1.04
Plot is too small and fragmented 114
Other 3.63

Plan for the next year
Fine-tuned report preparation.
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Postharvest Handling and Processing Engineering Research

Program

Laike Kebede
E-mail: laiketihitina@yahoo.com, Phone: +251911771891

Project 1: Introduction of pre and postharvest technologies for increased production of some
horticultural crops

Project period: July 2017 — June 2020

Activity 1.1: Improvement and introduction of fruit harvesting technology for fruit growers
Activity period: July 2017 - June 2020

Objectives: To Improve and introduction fruit harvesting technology for fruit growers
Responsible person(s): Tesfaye A., Dereje Y., Amanuel E.,

Reported by: Yonas Mulat

Period of report: January — December 2019

Summary of the progress:

Design: Simple performance evaluation using statistical average (Descriptive statistics)
Treatment: Improved prototypes and existing fruits harvesters

Location: Melkassa

Results
Two alternative designs were constructed to harvest papaya, avocado and mango based on
fruit weight, size and tree height (Fig, 1). Field tests of avocado and mango harvester
showed that, with the help of developed device fruits were harvested efficiently without
damage at the rate of about 2-3 frits per minute (Table).

e Modified Papaya harvester: Weight of the original papaya harvester reduced from 3.3 to
2.2kg and operators found it very easy to handle and detach variable size papaya fruit
from a tree height of 3-4 meters without imparting any mechanical damage to the fruit

e Avocado and mango harvester: With the developed device avocado and mango were

harvested efficiently at the rate of ab?ut 2-3 frits per minute without damage

Fig.1. Fruit harvesters a) Improved papaya harvester b) mango and avocado harvesters

Table 1. Fruit weight, size and tree height

Parameters Avocado Papaya Mango

Hass Pinkerton ~ Bacon MK Keitt Kent Tommy
Tree height (m) 2.67 1.25 2.95 9.2 2.85 3.79 3.43
Fruit length (cm) 7.3 9.23 5.4 18.2 13.7 11.5 11.2
Fruit diameter (cm)  6.71 6.5 5.9 12.7 10.8 9.2 9.4
Fruit weight (g) 200 220 233 661 617 549 540
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Plan for the next year: Activity is completed and overall research report will be prepared up
to June 2020.

Activity 1.2: Introduction of evaporative cooling technologies for some tropical fruits
Activity period: July 2017 - June 2020

Objectives: To introduce evaporative cooling technologies for some tropical fruits
Responsible person(s): Yonas M., Meskerem and Amanuel

Reported by: Yonas Mulat

Period of report: January — December 2019

Summary of the progress:

Design: CRD

Treatment: Evaporative coolers made of charcoal and scoria walling materials
Location: Melkassa

Results

Three kinds of storage structures made of charcoal, scoria and Rectangular Hallow Block as

control were built and compared by watering the walls three times a day. The result indicated

a significant difference among the structures in terms of temperature and humidity. Table 3

shows the marketable life with degree of spoilage of mango and avocado fruits in the three

stores. Therefore, the result indicated that:

e The scoria and charcoal structures exhibited significantly higher humidity and lower
temperature than the hollow block.

e A longer shelf life, delayed ripening was observed in the two structures than and hollow
block. In addition, lower weight loss and spoilage were recorded in the charcoal and
scoria structures than the hollow block, though the difference was insignificant. As a
result two storage structures (scoria and charcoal wall) are selected.

Table 3. Degree of spoilage and shelf life of mango and avocado fruit under evaporative cooling
structures after 15 days of storage

Structure Avocado Mango

Marketable life (days) Spoilage (%) Marketable life (days) Spoilage (%)
Scoria 11 9.38 9 3.13
Charcoal 13 10.71 7 8.82
Hallow block 7 18.75 4 11.76

Plan for the next year.
Further analysis and report writing of the three years result will be done till end of June
2020.

Activity 1. 3: Introduction of semi processing technologies for some tropical fruits
Activity period: July 2017 - June 2020

Objectives: Introduction of semi processing technologies for some tropical fruits
Responsible person(s): Abiy S., Friew K., Mulugeta T., Ahmed O.

Reported by: Abiy Solomon

Period of report: January — December 2019

Summary of the progress:

Design: Descriptive statistic

Treatment: Improved technologies and existing methods

Location: Melkassa

Results

e The available manual tomato seed extractor was modified and tested to be used for
tomato seed and pulp separation.
e New mango pulper was designed and prototype was fabricated (Fig.2).
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e Design, prototype fabrication and testing of batch type refractance window drier with
polyethylene thin film transparent plastic is completed (Fig.2).

[ )
Fig. 2 Prototype refractance window(left) and mango pulper (right)
Plan for the next year

Evaluation of the prototypes and preparation overall research results will be conducted in
2019.

Project 2: Adaptation, development and promotion of small-scale mechanization
technologies for root and tuber crops (onion and potato)

Project period: July 2017 — June 2020

Activity 2.1: Adapt, develop and promote tractor driven onion harvester

Activity period: July 2017 - June 2020

Objective: To evaluate, adapt, develop and promote tractor driven onion harvester
Responsible person(s): Meseret Abebe, Dereje Alemu, Dessye Belay.

Reported by: Meseret Abebe

Period of report: January — December 2019

Summary of the progress

Experimental procedure: Design development, fabrication and field evaluation using

RCBD in three replications
Treatment: Improved prototype and conventional method of onion harvesting
Location: Melkassa, Dugda and Lode-Hetosa

Results

A multi-crop type (onion and potato) single row harvester compatible with the draft output of
15HP walk behind tractor was designed and manufactured (Fig. 3). Based on preliminary test
result necessary refinement work were madeand the digger elevator had acceptable digging
and elevating capability. Furthermore, design and fabrication of PTO powered onion vine
topper attached to a small riding tractor was completed along with the design and

manufacturing of 8-row onion under cutter harvester drawn by 40 hp tractor.
> P THN ) >,

Figure 3. Two-wheel tractor attached potato harvester (left) and riding tractor attached onion topper (middle) and 8
row onion under cutter harvester (right)
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Plan for the next year: Refining/further improvement of the prototype and final field
evaluation of the 2nd prototype potato/onion digger attached to riding tractors.

Project 3: Adoption, adaptation and development of tef, wheat and barley harvest and post-
harvest technologies for major growing areas

Project period: July 2017 — June 2020

Activity 3.1: Adaptation and improvement of storage technologies for wheat and barley crop
Activity period: July 2017 - June 2020

Objectives: to adapt and improve existing post-harvest technologies for wheat and barley
crops

Responsible person(s): Yonas L., Mulgeta T., Abiy S., Meskerem M.

Reported by: Yonas Lemma

Period of report: January — December 2019

Summary of the progress

Design: RCBD

Treatment: Metal silo, PICS bag and conventional method

Location: Kulumsa

Results

Since quality and microbiology data were generated for wheat storage in metal-silos, PICS
and jute bags placed at Kulumsa Agricultural Research Centre/KARC/ and other places by
external fund project and secondly considering the relatively low grain postharvest loss in
barley observed in previous assessment works, the activity was terminated during 2018/19
annual review program

Activity 3.2: Evaluation and development of appropriate reel mechanism to harvest tef crop
Project period: July 2017 - June 2020

Objective: to evaluate and develop appropriate reel mechanism for harvesting tef crop
Responsible person(s): Yonas L., Fitsum A., Eyob H.

Reported: by: Yonas Lemma

Period of report: January — December 2019

Summary of the progress:
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Plan for the next year: Completion of the prototype fabrication and evaluation work.
Activity 3. 3: Evaluation and improvement of multi-crop thresher on tef, wheat and barley
crop

Activity period: July 2017 - June 2020

Responsible person(s): Yonas L., Fitsum A., Bisrat G., Tesfaye, Ahmed, and Amanuel, E.
Reported by: Yonas Lemma

Objectives: to evaluation and improve multi-crop thresher

Period of report: January — December 2019

Summary of the progress

Experimental design: CRD with three replications

Treatment: Melkassa multi-crop thresher, Chinese multi-crop thresher (radial and axial
types) and Indian Multi-crop thresher

Location: Melkassa, Kulumsa, Ada’a and Lume

Results

A total of four threshers namely, Melkassa made cleaning type modified IITA thresher for
tef, Chinese made axial cleaning type wheat, rice and barley threshers, Chinese made radial
cleaning type rice, wheat and barley threshers and a new prototype cleaning type tef thresher
acquired from Chinese were collected and their designs were thoroughly examined. In
addition, performance evaluation was done on tef and wheat crop using same engine capacity
at Melkassa, D/zeit, Arerti, Assella and Holeta. Accordingly, the Melkassa made and the
Chinese radial type threshers performed much better than the rest on threshing efficiency
(Table 5 & 6). However, their cleaning efficiency needs to be improved. Limitation
identified on the promising Chinese made radial type thresher were fast wear and tear of the
body due to the thin sheet metal used for construction. On the other hand, presence of
blowing out grain were observed in using the new Chinese made tef thresher. Therefore,
based on identified limitations observed during testing, further improvement on the selected
wheat and barley thresher were made for tef thresher
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Figure 5. New Prototype of tef thresher acquired from China

Table 5. Performance evaluation of modified IITA multi-crop thresher (Cleaning type) on tef

Rpm
Parameter 950 1050 1150
Bishoftu (DZARC)
Threshing time(minute) 3.68+0.33 348+0.16 3.25+0.2 4.9
Capacity (kg/hr) 214+14.8 227 £17.2 24994246 4.07
Grain/straw Ratio 0.49+0.02 0.48£0.02 0.49+0.03 5.4
Cleaning efficiency (%) 99.3+0.3 99.7+0.3 99+0.32 0.07
Threshing efficiency (%) 100+0.0 100+ 0.0 100+0.0 0
Fuel consumption(ml) 39+10 483 +8.2 55.3+10 15.64
Feed rate(kg/hr) 654.7+56.9 695+33 740+55 4.47
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Wakie Tiyo

Threshing time(minute) 3.9+0.5 48+0.35 5+1.06 17.33
Capacity (kg/hr) 206+15 209 £3.9 203+6.5 18.24
Grain/straw Ratio 0.45+0.015 0.46£0.04 0.46+0.005 4.33
Cleaning efficiency (%) 93+0.8 98 +1.5 91£1.98 1.22
Threshing efficiency (%) 100+0.0 100+ 0.0 100+0.0 0
Fuel consumption(ml) 61£17.5 80 £5 77£7.5 5.63
Feed rate(kg/hr) 6924102 738+67.4 703+64.8 13.09

Plan for the next year
Finalizing fabrication and evaluation of the improved tef thresher with a hybrid design
feature.

Activity 3.4: Demonstration of walking tractor attached trailers for transportation of
agricultural produces

Activity period: July 2017 - June 2020

Objective: to demonstrate walking tractor attached trailers for transportation of agricultural
produces

Responsible person(s): Yonas L, Teshome B. and Tesfaye A.

Reported by: Yonas Lemma

Period of report: January — December 2019

Summary of the progress

Design: participatory evaluation and demonstration

Treatment: none

Location: Melkassa

Results

Demonstration and awareness creation of walk behind tractor attached trailer was conducted
for 112 farmers. In the previous year. More ddemonstration and training was conducted for
38 male and 10 females around Melkassa

Plan for the next year: The activity was completed.

Activity 3.5: Technical evaluation of harvest and post-harvest custom hire service in major
tef, wheat and barley growing areas of Ethiopia

Activity period: July 2017 - June 2020

Responsible person(s): Yonas L., Mulugeta T., Meseret A., Abiy s., and Tesfaye A.
Objective: to evaluate and train youth groups involving in tef, wheat and barley crops
harvest and post-harvest custom hire service provision

Reported by: Yonas Lemma

Period of report: January — December 2019

Summary of the progress

Design: Survey

Treatment: Interviews, FGD

Location: Lume, Minjar Shankora, Ada’a, Sagure, Ginir, Dodolla and major mechanized
areas of the country

Results

Structured questionnaire was developed and pre-test survey conducted. The questionnaire
was re-evaluated and edited according to the pre-test survey output. Survey data were
collected. and compiled. Data analysis and report writing is on progress.
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Out of 144 respondents lack of availability of machinery in time (29.2 %) followed by higher
rate of costume hire service (20.1%) and presence of grain loss (14.6%) during harvesting
and threshing were the major constraints reported by farmers.

Plan for the next year

Based the result of the survey, trainings will be provided on technical and business
management skill gaps for the different actors.

Activity 3.6: Development, Evaluation and Demonstration of powered multi- crop dehulling
machine (target crop Sorghum) (26-02-20)

Objective: To minimize drudgery of dehulling, loss of un-dehulled grain and add value to
the product through designing, evaluating, promoting powered sorghum de-hulling machine
with acceptable breakage.

Responsible person(s): Argachew A. Alemayehu (Mehoni); Laike K. & Bisrat G., MARC
Reported by: Argachew A.

Period of report: January — December 2019

Summary of the progress

Treatment: none

Location: Mehoni & MARC

Results

The design and sketch of the dehuller has been drawn with Solid works software 2014.

Plan for the next year

Fine tuning the design, and manufacturing of the dehuller will be done as per drawing at the
workshop of the AIRIC (MARC). Then the prototype will be functionally tested in the
upcoming season

Project 5: Development of fish pre and post-harvest engineering technology
Project period: July 2017 - June 2020

Activity 5.1: Assessment of existing fish feeding and smoking technology
Activity period: July 2017 - June 2020

Objective: To conduct assessment of existing fish feeding and smoking technology
Responsible person(s): Mulugeta T., Friew K., Tahir T., Dereje Y. and Amanuel E.
Reported by:Mulugeta Tamir

Period of report: January — December 2019

Summary of the progress

Design: Subjective assessment

Treatment: none

Location: Melkassa, Sebeta-Hawas& AdamituluJidokombolcha

Results

Major information on types of ingredients for fish feed processing, parameters for a
extrusion processing of floating fish feed pellets, and desired fish feed quality characteristics
were collected. Existing fish feed and fish smoking equipment assessed in fish producing
areas. Appropriate technologies were selected for evaluation and further improvement (if
deemed necessary). When using screw extrusion for fish feed pelleting, size reduction and
mixing may be required to make them amenable to processing due to the wide range of
chemical and physical properties of raw materials.

Plan for the next year: Revision of the preliminary assessment report.

[42]



Activity 5.2: Testing and improvement of a feed mill and feed mixing technology

Activity period:July 2017 - June 2020

Objective: To test and improve feed-mill and feed-mixing technology

Responsible person(s): Bisrat G., Friew K., Seyoum W., Ahmed U., Mane A., Tesfaye A.T.
Reported by:Mulugeta Tamir

Period of report: January — December 2019

Summary of the progress

Design: Assessment, design and evaluation in CRD

Treatment: Available fish feed mixers and mills

Location: Melkassa, Sebeta-Hawas& AdamituluJidokombolcha

Results

Available feed mixers and feed mills were assessed. Preliminary performance evaluation was
conducted on availed promising feed mill and feed mix technology. Limitations of the
identified equipments identified for further improvement. Design and prototype fabrication
of an electric motor driven milling and mixing machine developed (Fig 8).

Fig 6. Newly developed feed milling (left) and mixing (right) equipment’s

Plan for the next year

To complete the activity in the budget year, final testing will be done with the right
raw material formulation

Activity 5.3: Development of a floating feed pelleting equipment

Activity period: July 2017 - June 2020

Objective: To develop floating feed pelting equipment

Responsible person(s): Laike K., Eyob H., Tesfaye A., Amanuel E.

Reported by: Mulugeta Tamir

Period of report: January — December 2019

Summary of the progress

Design: CRD (Factorial) and D-optimal

Treatment: different settings of temperature, screw speed and feed moisture of the extruder
Location: Melkassa

Results

The application of extruder and extrusion processes was selected for producing low density
(floating) pelleted fish feed from different ingredient (raw materials). As a result, a
preliminary functional test was conducted with a single screw food extruder available at
MARC (Fig. 7). The preliminary test showed that the selected pelleting equipment can
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deliver pellets which can float on the surface of water. But it has some operational
drawbacks such as staking of screw and barrel, restricted flow at the entrance section, motor
not turning with the most likely cause due to a build up of hardened starch melt on the screw
and in the barrel. As a result, Redesigning and modification works were done on the die and
problems were rectified

Pellet making
extruder

New die

Plan for the next year
Testing with the recommended fish feed ingredients will be done to complete the activity in
the budget year

Activity 5.3. Assessment and development of a stationary and mobile fish smoking
equipment

Activity period: July 2017 - June 2020

Objective: To conduct assessment and development of a stationary and mobile fish smoking
equipment

Responsible person(s): Mulugeta T., Eyob H., Tesfaye A., Amanuel E.

Reported by: Mulugeta Tamir

Period of report: January - Decemeber 2019

Summary of the progress:

Design: Assessment, design, construction and evaluation in CRD (factorial)

Treatment: At different condition (smoking duration, temperature, relative humidity etc.) of
the smoking chamber

Location: Melkassa

Results

Existing smoking technology assessed

A stationary type fish smoking technology designed, built (FiglO) & functional test
conducted. The result shown in table 7 and 8.Design& development of mobile type of fish
smoking technology is underway

Table 7. Smoking by laying in a stationary smoker

Species  Trials Fish weight (kg) Smoking
Initial  Final loss (%) Time (min) Temperature (°c)
koroso 1 0.231 0.186 19.5 34 65
koroso 2 0.157 0.135 14.1 34 65
koroso 3 0.151 0.133 11.6 34 65
koroso 4 0.121 0.104 13.8 34 65
koroso 5 0.103 0.082 20.6 34 65

Table 8. Smoking by hanging in a stationary smoker

Species  Trials Fish weight (kg) Smoking

Initial  Final loss (%) Time (min) Temperature (°c)
koroso 1 0.211 0.1641  22.1 28 60
koroso 2 0.183 0.1153  36.9 28 60
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koroso 3 0.172 0.1126  34.5 28 60
koroso 4 0.142 0.0921 349 28 60
koroso 5 0.195 0.1531 214 28 60

Plan for the next year: The work on the mobile type fish smoking technology is expected to be
completed in the budget year

Project 6: Adaptation, evaluation and development of dairy production technologies
Project period: July 2017 — June 2020

Activity 6.1: Evaluation and development of animal feed chopper

Activity period: July 2017 - June 2020

Objective: To develop and evaluate engine driven chopper

Responsible person(s): Yonas M, Ahmed and Musa M.

Reported by: Yonas M,

Period of report: January — December 2019

Summary of the progress:

Design: Assessment, design development, fabrication and comparative evaluation in CRD
Treatment: Improved feed chopper and conventional method of feed chopping
Location: Melkassa, Sebeta-Hawas& Holeta

Results

*  Prototype manufactured

*  On station observation evaluation done

*  Participatory evaluation has been conducted with four farmers

*  Feedback from farmers has been collected and incorporated and a fine tuning done.
Plan for the next year

Intensive evaluation will be conducted to complete the activity in the budget year.

Activity 6.2: Evaluation, adaptation and development of automatic milking machine for
urban dairy producers

Activity period: July 2017 — June 2020

Objective: To evaluate, adapt and develop automatic milking machine for urban dairy
Producers

Responsible person(s): Tamrat L. and Mulgeta T.

Reported by: Tamirat Lemma

Period of report: January — December 2019

Summary of the progress

Design: Factorial

Treatment: At different settings (motor RPM and suction pressure etc.) of the milking
technologies, conditions of the environment and the animal

Location: Melkassa, Sebeta-Hawas& Holeta

Results

Considering milk yield, quality of construction material, availability and cost of machine,
weight and easiness of milking operation and ease of fabrication in a reverse engineering
Turkey made double cow milking machine prototype having a milking can of 40 litters and
driven by 1.5 hp electric motor was acquired from local market (Fig 12).

Then evaluation of the machine was made on the basis of, milking time, rate of milk harvest,
Attachment and detachment of milking unit, completeness of milking and easiness of work.
Preliminary performance evaluation conducted both on local and crossbreed cows showed
that
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The capacity ranges from 240-300 litters per hour against 60—75 litters per hour in manual

methods.

Attachment and detachment of milking unit is very much easy.

e It can harvest completely (if there is a foamy in the teat cup that means the whole milk is
harvested

Parts that need modification work were identified

Teat cup: made up of plastic so easily broken by cow’s leg.

Liner: the tip of liner is difficult to fit to teats of local breed cows because it is designed for

crossbred cows

Pressure regulator: Each liner must have its pressure regulator valve for closing when teat

is affected or contaminated

"4

machine acquired for adaptation

Fig.9. Double cow milking

Plan for the next year

So far efforts were made to overcome the identified problems but regarding liner, unable to
get manufacturer who working on production of flexible rubber pipe (Liner). Therefore, it is
recommended to do

e  Modification especially on the teat cup to make more compatible to local cows.

e Think of local re-fabrication of the prototype

Activity 6.4. Development/Introduction, evaluation and adaptation of milk churning
equipment

Activity period: July 2017 - June 2020

Objectives: To assess, evaluate and develop milk churning equipment

Responsible person(s): Tamirat L., Eyob H., Dereje Y., Mane A. and Mohammed T.
Reported by:Tamrat L., Mulgeta T. and Abiy S.

Period of report: January — December 2019

Summary of the progress:

Design: Assessment, design development, fabrication and evaluation in CRD (Factorial)
Treatment: Improved prototypes and the existing milk churning devices at different settings
of the prototypes and environmental conditions

Location: Melkassa, Sebeta-Hawas & Holetta

Results

Two versions of milk churning devices were fabricated at AIRIC workshop (Fig.13). The
first is an improved manually operated made from plastic jar and the other is an electric
motor driven made from aluminum. Performance test of prototype churners were conducted
at MARC. The third milk churning devices is electric motor driven, made of stainless steel
and acquired from ELCA. Then performance evaluation of the churning technologies were
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conducted at Holleta Agricultural Research Center. A mixture of 50% and 70% Holstein-
Friesian breed Yoghurt were used for testing. Result shown in Table 10.

The treatments were:

*  Melkassa Hand Operated Milk Churner (MHMC)

*  Melkassa Electric Motor Operated Milk Churner (MEMC)

*  ELCA Electric Motor Operated Milk Churne (EEMC)

Fig 10. Milk churning devices stainless steel Electric Motor driven ELCA (left) Melkassa Electric
Motor Operated (middle) and Melkassa Hand Operated(right)

Plan for the next year
Final write-up to the end of the budget year
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Animal Science Research Process

Kedir Shifa
E-mail: kedirshO1@gmail.com; Phone: +251911384487

Sericulture Research Program

Research Process: Animal Science

Program: Sericulture Research Program

Project title 1: Improvement, multiplication and transfer of sericulture technologies in
Ethiopia

Project period: July 2018 - June 2022

Activity Title 1: Collection and characterization of castor accession for high yield and
disease resistance

Activity period: July 2018 — June 2022

Objectives
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Location: Melkassa, Jimma, Wondo Genet ARC & Arbaminch Bere Silk Producer
Company

Results

The promising or candidate varieties (K2 and S13) have been planted in all location along
with the local check as per recommendation of National Variety Release Guideline. Field
performance evaluation has been done on December 2019, by National Technical Release
Committee. The assessment of these committee members will be presented tothe standing
Committee and the decision will be known during that period.

Plan for the next year: The activity will be repeated for next year if the early assessment
carried out by the National Technical Release Committee didn’t satisfy decision makers for
release.

Activity title 3: Maintenance of mulberry varieties

Activity period: July 2018 - June 2022

Objectives: To maintain and observe mulberry germplasms/lines for future research works
Responsible Person (s): MARC (Kedir, Metasebia, Abiy & Aynalem) & Other Centers
(Saba, Worku)

Reported by: Kedir Shifa

Period of report: January — December 2019

Summary of progress

Planting and maintenance of mulberry germplasms is under progress as to the plan.
Design: Un-replicated

Treatment: Different mulberry germplasms/lines are considered as treatment

Location: Melkassa, Jimma, Shewarobit

Results

The entire available accessions or collections of mulberry were planted for maintenance and
evaluated under field conditions for number of leaves/plant, date of maturity, fresh and dry
leaf weight, plant height, disease and insect pest incidence and severity.

Table 1. Evaluation of mulberry germplasms/accessions for yield and yield forming characters

TREATMENTS SC PH NL NS PB INC SEV FLW DLW
Sire town 11 2.80 619.00 8.3 19 36.5 50.00 350.00 87.5
Anno town 1 1.07 355.00 33 32 24.1 13.33 332.00 83.0
Tibe town 9 3.05 471.33 3.3 23 37.7 33.33 400.00 100.0
Shoboka town 6 3.27 1020.00 3.0 34 42.6 35.00 430.00 107.5
DembiGobu PA 7 3.48 957.67 1.7 60 36.8 25.00 470.00 117.5
Bakol 12 3.52 309.67 2.0 18 51.3 28.33 345.33 86.3
Bako 2 13 3.02 198.00 2.0 19 40.6 20.00 205.00 51.3
Ambo 1 5 227 481.00 1.7 14 47.4 15.00 290.00 72.5
Ambo 2 15 2.54 228.00 2.0 27 61.0 20.00 348.67 87.2
Agaro town 21 3.12 107.33 2.0 11 72.6 25.00 147.00 36.8
Dembi 1 26 3.52 172.67 2.0 9 40.3 23.33 392.00 98.0
Dembi 2 13 3.25 343.67 2.0 15 40.3 31.67 498.00 124.5
Bedele town 24 3.54 299.33 2.3 10 32.7 20.00 343.67 85.9
Arjo town 23 3.53 161.33 2.0 12 60.9 36.67 256.67 64.2
Nekemte 1 7 3.45 357.33 1.7 29 52.5 18.33 944.33 236.1
Nekemte 1 2 2.25 733.33 1.3 28 25.7 15.00 1200.00 300.0
Chingi 19 3.85 327.67 33 10 49.8 16.67 320.00 80.0
Cheri 15 3.03 345.33 1.3 16 41.0 11.67 297.00 74.3
Local 25 3.93 280.67 1.0 18 39.1 25.00 448.33 112.1
Debrezeit 6 3.30 510.67 1.3 19 47.1 21.67 435.00 108.8
M4 19 2.30 556.67 1.0 21 52.1 1.67 1450 362.5
M3 15 0.39 108.67 1.0 6 36.9 18.33 149 37.3
M2 17 0.21 151.00 1.5 7 23.6 0.67 122 30.5
Ml 11 2.92 401.67 1.0 19 59.7 8.33 593 148.3
K-2 19 3.20 421.33 1.0 19 34.6 10.00 900 225.0
S-13 10 2.73 202.00 1.0 9 53.1 21.67 1054 263.5

Plan for the next year: All germplasms/lines of mulberry will be continued for the
maintenance efforts at field level.
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Activity Title 4: Maintenance of Castor varieties

Activity period: July 2018 - June 2022

Objectives: To maintain and observe selected castor germplasms/lines for future research
works

Responsible Person (s): MARC (Kedir, Metasebia, Abiy & Aynalem) & Other Centers
(Saba, Worku)

Reported by: Kedir Shifa

Period of report: January — December 2019

Summary of progress

Planting and maintenance of castor varieties is under progress as to the plan.

Design: Un-replicated

Treatment: Different castorgermplasms/lines are considered as treatment

Location: Melkassa, Jimma, Shewarobit

Results

Sevenselected castor germplasms/lines are maintained under field conditions and data
collection under progress. In addition, more than 100 castor germplasm are maintained in
seed form.

Table 2. Mean performance of castor varieties under maintenance at MARC in field condition

Name of Stad  Plant No.of  No. of Unifor  Vigor  Primary Secondary
Accessions Cont  Height Leaves/  Diseased mity osity Branches Branches
(Cm) Plant Leaves/Plant

Abaro 14 155.00 12.33 3.67 3 3 2.67 4.67
200355 18 193.33 18.67 5.00 3 3 5.00 6.67
20895072 18 208.33 20.00 4.67 2 2 6.00 5.67
212534 20 190.00 17.67 5.67 3 3 3.33 5.00
219671 19 206.00 11.00 2.33 3 3 4.00 6.33
219647 19 232.67 11.33 3.00 3 3 6.00 7.33
Hiruy 21 210.00 19.33 4.67 2 3 6.67 8.67

Plan for the next year: All germplasm/lines of castor will be continued to maintenance at
the field and store condition.

Activity title 5: Maintenance of Eri-silkworm strains

Activity period: July 2018 - June 2022

Objective(s): To maintain available eri silkworm strains for future research and development
works

Responsible Person (s): MARC (Kedir, Aynalem, Metasebia, Abiy) & researchers from
other research centers (Saba, Worku, Mekonnen)

Reported by: Kedir Shifa

Period of report: January — December 2019

Summary of progress

Nineeri-silkworm strains, which were obtained from India, Kenya and Vietnam maintained
for future research and development efforts based on research activity in the past years.
Design: Un-replicated

Treatment: Different eri silkworm strains are considered as treatments

Location: Melkassa, Jimma, Shewarobit and Hawassa

Results

All the available castor feeding eri silkworm strain are under maintenance at the laboratory
conditions. These strains are also transferred to responsible centers. All the necessary data
like moulting and feeding periods, mortality rate, number of eggs/laying, hatching
percentage of the eggs, larval weight (gm), duration of life stages: Egg, Larvae, Pupae, total,
percentage of silk produced (%), cocoon assessment, cocoon weight (gm), Single shell
weight (gm), Single pupae weight (gm) are collected.
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Table 3. Performance evaluations of Eri-silkworms maintenance at Melkassa

No Eri Silkworm Hatchability Larval Cocoon Pupal Shell Shell
Strains % Weight (G) Weight (G) Weight (G) Weight(G) Ratio (%)
1 Eri-3.4 49.25 6.760 2.66 2.15 0.35 13.15
2 Eri-Yellow 57 4.817 2.02 1.76 0.25 12.30
3 Eri-Green 56 4.060 2.41 2.03 0.29 12.00
4 Eri-Mixed 535 5.067 2.13 1.86 0.26 12.20
5 Eri-Zhingurgur ~ 40.65 4777 2.33 2.01 0.3 12.80
6 Eri-Arbaminch ~ 44.5 5.497 2.37 2.19 0.33 13.90
7 Icipe plain blue 41 4.677 1.55 1.334 0.22 14.10
8 Icipe stripped 49.5 4.563 221 1.94 0.27 12.20
9 Eri -Indianew  49.5 5.740 2.79 2.39 0.39 13.90

Plan for the next year: Adaptable and disease resistant eri silkworm strains will continue to
be maintained at laboratory level

Activity title 6: Maintenance of Mulberry silkworm strains

Activity period: July 2018 - June 2022

Objective(s): To maintain available mulberry silkworm strains for future research and
development works

Responsible Person (s): MARC (Kedir, Abiy, Metasebia & Aynalem) & researchers from
other research centers (Edao, Saba, Dereje, Walelign)

Reported by: KedirShifa

Period of report: January — December 2019

Summary of progress

Eight bivoltine and two multivoltinesilkworm strains, which were obtained from Korea,
Kenya, China and Vietnam maintained for future research and development efforts based on
research activity in the past years. Six hybrids are also maintained at similar manner.

Design: Un-replicated

Treatment: Different mulberry silkworm strains are considered as treatments

Location: Melkassa, Wondogenet, Jimma, Tepi, Alage and Arbamich

Results

All the available mulberry feeding mulberry silkworm strains (8 bivoltine, 2 multivoltine and
6 hybrids) are under maintenance at the laboratory conditions. These strains are also
transferred to responsible centers. All the necessary data like moulting and feeding periods,
mortality rate, number of eggs/laying, hatching percentage of the eggs, larval weight (gm),
duration of life stages: Egg, Larvae, Pupae, total, percentage of silk produced (%), cocoon
assessment, cocoon weight (gm), Single shell weight (gm), Single pupae weight (gm) are

collected.
Table 4. Performance evaluations of maintenance of Mulberry-silkworms at Melkassa

No mulberry silkworm  hatchability % larval cocoon pupal weight shell shell ratio
strains weight (g) weight (g) (g2) weight (g) (%)
Bivoltine
1 Kenya-2 72.8 1.800 1.68 1.43 0.27 16.1
2 Kenya-3 72.2 1.897 0.9 0.78 0.13 14.4
3 Kenya-4 67.8 1.847 0.89 0.75 0.141 15.8
4 Kenya-5 62.6 1.877 0.94 0.81 0.15 159
5 Korea-1 66 1.827 2.27 1.9 0.37 16.2
6 Korea-3 71.4 1.487 0.88 0.76 0.135 153
7 China-3 (GN2) 61.8 1.960 0.93 0.84 0.15 16.0
8 China-2 56.8 1.760 0.83 0.7 0.13 15.0
Multivoltine
1 Mult-yellow 71.6 1.263 0.61 0.53 0.08 13.1
2 Mult-white 72.5 1.347 1.55 1.37 0.21 13.5
Hybrids
1 China2 x Yellow 71 2.3 0.62 0.53 0.1 12.9
2 Kenya2 x Yellow 74.56 25 0.56 0.57 0.11 15.88
3 Kenya3 x Yellow 74.5 2.3 0.68 0.58 0.1 13.82
4 Kenya4 x Yellow 78.5 2.31 0.67 0.57 0.1 14.56
5 Kenya$5 x Yellow 68.76 2.6 0.66 0.57 0.1 14.06
6 Koreal x Yellow 72.8 2.3 0.6 0.53 0.1 14.98
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Plan for the next year: All the available mulberry silkworm strains will continue and be
maintain at laboratory level

Activity title 7: Determination of spacing and plant density of mulberry plants for high leaf
yield and better leaf quality

Activity period: July 2018 - June 2022

Objectives:To determine the optimum spacing and plant density of mulberry plant for
improved mulberry leaf productivity

Responsible Person (s): MARC (Metasebia Terefe, Tewodros Mesfin, Kedir Shifa, Abiy
Tilahun, Aynalem Tsegaw) and collaborative centers

Reported by: Metasebia Terefe

Period of report: January — December 2019

Summary of progress

One selected mulberry variety has been planted in all locations. Data Collection started.
Design: RCBD factorial with 3 replications

Treatment: 12 combinations of intra and inter row spacing are considered as treatments.
Location: Melkassa, Jimma, Arbaminchand WondoGenet

Results
The planned inter row and intra row combination for mulberry planting space or population
density has been established. Data collection and entry are under progress

Table 5. Means of different agronomic parameters of mulberry in production seasons of 2019

Treatments Plant No. of Primary  Secondar Disease Disease Total Fresh  Total Dry Leaf
Height Leaves  Branche 'y Inciden Severity ~ Leaf Weight/Plant
(Cm) /Plant s Branches ce % % Weight/Plant

45cm x 90cm 208.34 27822  7.00 24.56 11.09 20.56 610.67 242.45

45cm x60cm 238.89 283.78  6.78 37.89 431 11.11 730.67 253.78

45cmx75cm 227.78 22722 6.00 23.22 6.07 11.11 686.67 245.78

60cm x60cm 237.22 280.89  8.22 18.22 6.35 12.56 803.33 296.00

60cmx 90cm 249.44 309.00 933 14.78 5.45 8.11 912.66 329.11

60cmx75cm 228.89 177.56  6.33 5.33 9.29 16.67 690.44 249.33

75cm x75cm 228.33 262.89  7.22 19.45 10.52 11.44 711.78 252.67

75cmx 60cm 184.45 14233 6.56 10.78 10.71 12.78 477.11 191.56

75cmx90cm 188.33 14244  6.11 11.89 10.65 17.22 498.00 197.56

90cm x60cm 216.67 276.11 6.11 21.67 9.23 13.34 727.56 266.89

90cmx75cm 232.78 237.33 8.22 19.00 7.63 6.67 799.11 284.00

90cmx90cm 232.78 32944 844 13.78 7.06 8.33 910.89 340.22

Plan for the next year: Continue the trial based on the plan.

Activity title 8: Effect of different production seasons on the biology and performance of
mulberry silkworms, Bombyxmori (Bivoltine and multivoltine)

Activity period: July 2018 - June 2022

Objectives: To assess the role of different production seasons affecting growth, survival and
productivity in multivoltineand bivoltine mulberry silkworm strains

Responsible Person (s): Abiy Tilahun, Kedir shifa, Metasebia Terefe, Aynalem Tsegaw and
staffs from collaborative centers

Reported by: Abiy Tilahun

Period of report: January — December 2019

Summary of progress

The trial is at its progressing according to its plan.

Design: CRD

Treatment: Three production seasons are considered as treatments.

Location: Melkassa, Wondogenet, Arbaminch and Teppi

Results
Silk productivity variables were evaluated in wet rainy, cold dry seasons and hot dry season
at MARC for different silkworm strains. Data collection is progressing.
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Table 6. Performance of Chinese strain (bivoltine mulberry silkworm) in d/t production seasons on
grainage parameters at MARC

Seasons Fecundity (no. of eggs laid Incubation in days % hatchability
per female oth)

Wet rainy season 339+21a 8+0.5¢ 66+1.78a

Cold dry season 283+16ba 18+2a 56.8+ 4.46b

Hot dry season 280+9b 12+1b 50.4+ 2.18b

Table 7. Performance of Chinese strain (bivoltine mulberry silkworm) in d/t production seasons on
larval parameters at MARC

Seasons Larval Larval Larval Larval period Total duration
mortality (%) Survival weight (g) (days) in days
Rate (%)
Wet rainy season 55.1+4.5b 44.8+4.5a 2.294+0.02b 30+1b 55+1b
Cold dry season 53.8+5.2b 46.1+5.2a 1.97+0.07¢ 31+1.5a 64+2a
Hot dry season 66.0+£2.7a 33.9+£2.7b 2.50+0.03a 25+0.6¢ 50+lc

Table 8. Performance of Chinese strain(bivoltine mulberry silkworms in d/t production seasons on
cocoon parameters at MARC

Season Cocoon weight (g)  Pupal weight (g) Shell wt (g) shell ratio (%)
Wet rainy season 1.15+0.042a 0.978+0.032a 0.175+0.009a 15.17+0.29b
Cold dry season 0.79+0.014b 0.669+0.012¢ 0.124+0.003b 15.70+0.40ba
Hot dry season 1.07+0.008a 0.899+0.004b 0.179+0.004a 16.66+0.30a

Plan for the next year: Repeate the experiment as per plan

Activity title 9: Effect of different production seasons on the biology and performance of
Eri-silkworms, Samiacynthiaricini

Activity period: July 2018 - June 2022

Objectives: To assess the role of different production seasons affecting growth, survival and
productivity in multivoltine and bivoltine mulberry silkworm strains

Responsible Person (s): Abiy Tilahun, Kedir shifa, Metasebia Terefe, Aynalem Tsegaw and
staffs from collaborative centers

Reported by: Abiy Tilahun

Period of report: January — December 2019

Summary of progress

The trial is progressing well.

Design: CRD

Treatment: Three production seasons are considered as treatments.

Location: Melkassa, Wondogenet, Arbaminch and Teppi

Results
Silk productivity variables were evaluated in wet rainy, cold dry and hot dry seasons for

different silkworm strains. Data collection is started and it will continue.

Table 9. Performance of eri silkworm in d/t production seasons on grainageparameters at Wodogenet

Seasons Fecundity (no. of eggs laid per Incubation in days % hatchability
female oth)

Wet rainy season 450+15a 13.0+1.5b 70.4+2.08ba

Cold dry season 469+17a 14.0+1a 80.20+3.02a

Hot dry season 366+23b 11.0+1.6¢ 64.2+2.70b

Table 10. Performance of eri silkworm in d/t production seasons on larval parameters at Wondogenet

Seasons Larval Larval Survival Larval weight Larval period  Total duration in days
mortality (%) Rate (%) (g) (days)

Wet rainy season 1.0+0.22¢ 99.1+0.18a 5.91+0.04a 26+2.5¢ 69.8+0.2a

Cold dry season 5.5+0.35b 94.6+0.43b 6.40+0.34a 27+2b 50.2+0.2¢

Hot dry season 9.2+1.32a 90.90+1.36¢ 3.64+0.14b 32+1.9a 60.8+0.2b
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Table 11. Performance of eri silkworm in d/t production seasons on cocoon parameters at Wondogenet

Season Cocoon weight Pupal weight  Shell wt (g) shell ratio (%)
(2) (2)

Wet rainy season 2.07+0.06b 1.86+0.10b 0.179+0.024b 13.18+0.80a

Cold dry season 2.80+0.10a 2.44+0.08a 0.360+0.037a 12.80+1.12a

Hot dry season 2.94+0.06a 2.56+0.06a 0.380+0.005a 12.92+0.33a

Plan for the next year: Continue the trial based on the plan.

Activity title 10: Evaluation of cassava lines (Manihot spp) for their adaptability, leaf
productivity and silk yield by using eri- silkworms

Activity period: July 2018 - June 2022

Objectives: To evaluate cassava varieties for adaptability and leaf productivity as well as
growth and silk yield of eri silkworms

Responsible Person (s): Kedir Shifa, Metasebia Terefe, Abiy Tilahun, Kedir Kebero,
Aynalem Tsegaw and Researchers from collaborative centers

Reported by: Kedir Shifa

Period of report: January — December 2019

Summary of progress

Different cassava varieties which may provide high rearing performance and feeding
efficiency on eri silkworms when used as feed sources have been collected. The trial is
progressing well.

Design: CRD

Treatment: Feeding of different cassava varieties considered as treatments

Location: Melkassa, Wondogenet, Jimma, Tepi and Arbaminch

Results
Seven cassava lines were established well in MARC and collaborating centers. Feeding trial
and data collection was started.

Table 12. Mean larval and cocoon performance of eri silkworms when fed on different castor varieties

Treatment Maximum weight of Cocoon Pupal Shell Shell ratio (%)
a larva (g) weight (g) weight (g) weight (g)
Qulle 2.290 0.174 0.153 0.021 11.745
191/0424 2.373 0.371 0.328 0.043 11.417
Chichu 2216 0.417 0.367 0.047 11.464
Awc 2 2258 0.600 0.514 0.091 14.587
Awc 3 2.060 0.397 0.349 0.048 11.967
Kello 2.126 0.474 0.423 0.051 10.768
Jimma Local ~ 2.110 0.310 0.275 0.035 11.496

Plan for the next year: Conducting of additional feeding trials as planned.

Activity title 11: Study on the effects of nutritional supplementations of castor leaf with
soya flour, cowpea flour and AmaranthusCreuntus L. seed powder on economic parameters
of Eri-silkworms

Activity period: July 2018 - June 2022

Objectives: To see the effect of nutritional supplementation of silkworm feed plant on the
quality and quantity of Eri-silkworms (Eri-3.4) and to see the effect of silkworm feed
supplementation on the biochemical constituents of eri-silkworms

Responsible Person (s): Abiy Tilahun, Kedir Shifa, Metasebia Terefe, Aynalem Tsegaw and
agricultural and nutrition laboratory researchers

Reported by: Abiy Tilahun

Period of report: January — December 2019

Summary of progress

Data inputs prepared and the experiment is started.

Design: CRD
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Treatment: Supplementation of different feed types and concentrations considered as
treatments
Location: Melkassa

Results

Soya flour, cowpea flour and Amaranthus Creuntusseed powder were treated as feed
supplementations and designed to see their effect on the growth and productivity of
silkworms. Necessary data has been collected and data process is underway

Plan for the next year: Conducting of feeding trials and carrying out nutrient analysis are
the targets for the next year.

Activity title12: Evaluation of management options for eri- silkworm diseases
Activity period: July 2018 - June 2022

Objective/s: To evaluate the effect of lime and vim combination for the management of
castor silkworm diseases

Responsible Person (s): Metasebia, Abiy, Kedir and Aynalem

Reported by: Metasebia Terefe

Period of report: January — December 2019

Summary of progress

The experiment is stated. Data collection and entry initiated.

Design: CRD

Treatment: Lime, vim and combination of lime and vim

Location: Melkassa

Results

Evaluation of lime and vim combinations were started for the management of eri silkworm
diseases under laboratory conditions. Data were collected in respect of growth and cocoon
characters (cocoon weight, shell weight and shell or silk ratio), larval weight, silkworm
mortality, etc.

Table 13. Efficacy dust application of lime and vim combination on mortality of different instars on
eri- silkworm diseases

Treatment ZND 3t 4th 5t Total Reduction in
instars instars Instars instars mortality mortality in %

10%(vim)* 90%(lime) 43a 5.7a 8.3a 16b 34b 23.25

20%(vim)* 80%(lime) 4ab 4a 8.3a 12.3b 28.7bc 35.21

30%(vim)* 70%(lime) 3.7abc 5.7a Ta 13.3b 29.7bc 33

40%(vim)*60%(lime) 1.3¢ 6.3a 6.7a 10.7b 25bc 43.6

50%(vim) * 50%(lime) 2abc 4a Ta 11b 24c¢ 458

100% (vim) 1.7bc 3.7a 8a 11.7b 25bc 43.6

100% (lime) 1.7bc 5.3a 8.3a 12.7b 28bc 37

UC (untreated control 4ab 5.3a 8a 26.7b 44.3a -

LSD 2.6 3.5 3 7.3 9.9 -

(&\% 18 19 13 14 18.9 -

Plan for the next year: Continue to run the experiment, collect and analyze data.

Activity Title 13: Demonstration and scaling up of proven silk production technologies as
income generating activity
Activity period: July 2018 - June 2022
Objectives:

1. To scale up better sericulture technologies for wider impact

2. To create awareness and develop confidence among silkworm producers,

development agents, agricultural experts and policy makers for wider dissemination

Responsible Person (s): Abiy Tilahun, Kedir Shifa, Metasebia Terefe and Aynalem Tsegaw
Reported by: Abiy Tilahun
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Period covered: January — December 2019

Summary of progress

A popularization efforts of sericulture technology by this project involved provision of
trainings, demonstrations, supervision and advisory services, exhibitions, mass medias,
production guidelines and leaflets to the wider society at different parts of the country. Thus,
it benefited different target groups or individuals in terms of income generation and job
creation and produced model female and male farmers in the country. Therefore, this activity
established a good momentum to the future sericulture scaling up efforts.

Design: none

Treatment: none

Location: Shebedino, Hawasa zuria, Sodo Zuria, Damot Sore and Arbaminch Zuria

Results

Popularization of silk production technologies was initiated to effectively transfer silk
production knowledge and technologies to users and to create awareness about the
technology among different stakeholders (Governmental and non-governmental bodies,
buyers, processors, producers including farmers and town residents, women, youth and
elderly groups, etc.). Several approaches and tools are used to effectively popularize silk
production technology to stakeholders such as training, demonstration among the different
stakeholders for wider impact. Training and demonstration were carried out for selected
farmers, DAs and other stake holders involved in the scaling up process on different silk
production techniques viz. silkworm rearing, feed plant growing and post cocoon harvest
management. Therefore, in this budget year technologies such as improved silkworm strains,
silkworm rearing techniques and improved silkworm feed plants were demonstrated for
several beneficiaries to create awareness about the technologies. Training were provided to
more than 150 beneficiaries on silkworm rearing, mulberry and castor feed plants growing
and silk processing technologies for farmers, DAs and experts ofMeirab Abaya, Wolaitasodo
and Shebedino areas, with emphasis on silkworm egg multiplication and silk fiber
processing. In collaboration with icipe, we have also provided trainings form more than 900
youth and women groups in Gamo and Wolaita zones. Additionally, awareness is created to
several visitors by providing them the required information that came to our center to visit
our technologies at different times. Supervision and advisory services were provided to some
producers by direct visiting of production sites and other means of communication.
Moreover, Participation was carried out in some exhibitions and workshops to create linkage
and awareness for wider impact among different groups of stakeholders. Therefore,
appropriate silk production information was shared and important silk production guidelines
and leaflets were multiplied and distributed during such programs.

Table 14. Location and number of farmers targeted under the silk production demonstration

Zone District Kebele Number of selected farmers
Sidama Shebedino Howolso 10
Hawassa Zuria Hawalawondo & Alamura 5
WolaitaSodo Sodo Zuria Bosa Kacha 6
Damot Sore Sunkele 5
Gamo Mirab Abaya Ugayehu 10
Total 36

Plan for the next year: demonstration of improved silk production will be continued.

Activity title 14: Multiplication of improved Castor Varieties

Activity period: July 2018 - June 2022

Objectives: To multiply and distribute high yielding castor varieties

Responsible Person (s): Abiy, Metasebia, Kedir, Aynalem and researchers from respective
centers

Reported by: Abiy Tilahun
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Period of report: January — December 2019

Summary of Progress

By this activity, castor seeds were multiplied and distributed as the research system is the
mainorgan to supply initial seeds of castor to silkworm rearers’ at different parts of the
country. Thus, ithas benefited several target groups or individuals in terms of feed plant seed
supply. Therefore, this activity showed the way for future technology multiplication efforts
by private investors, community groups and government bodies.

Design: un-replicated

Treatments: none

Location: Melkassa, Jimma, Wondogenet, Hawassa, Tepi, Shewarobit and Arbaminch

Results

Seeds of castor varieties were multiplied and distributed to users to increase silk production
and productivity. About 500 kg of castor seed were multiplied at Melkassa. Out of these,
more than 400 kg of castor seeds were provided for small scale and commercial farmers to
enhance their silk production.

Plan for the next year: improved varieties of castor will be multiplied and distributed for
the users as to the plan

Activity title 15: Multiplication of improved Mulberry Varieties

Activity period: July 2018 - June 2022

Objectives:To multiply and distribute high yielding mulberry varieties

Responsible Person (s): Metasebia, Kedir, Abiy, Aynalem and researchers from respective
centers

Reported by: Metasebia Terefe

Period of report: January — December 2019

Summary of Progress

Several amounts of mulberry cuttings were multiplied and distributed as the research system
is the main organ to supply initial seeds to at different parts of the country. Thus, it benefited
several target groups or individuals in terms of feed plant seed supply. Therefore, this
activity showed the way for future technology multiplication efforts by private investors,
community groups and government bodies.

Design: un-replicated

Treatments: none

Location: Melkassa, Wondogenet, Hawassa, Shewarobit, Alage and Arbaminch

Results

Seeds of high yielding mulberry varieties multiplied and distributed to users. Mulberry
cutting of 24000 were multiplied in Melkassa. Out of these, 22,600 mulberry cuttings were
provided for small scale and commercial farmers to enhance silk production.

Plan for the next year: improved seeds of mulberry planting materials will be multiplied
and distributed for the users according to the plan

Activity title 16: Multiplication of improved Eri-Silkworms

Activity period: July 2018 - June 2022

Objectives: To multiply & distribute disease free high yielding erisilkworm eggs to users
Period of report: January — December 2019

Responsible Person (s): Abiy Tilahun, Kedir shifa, Metasebia Terefe, Aynalem Tsegaw and
staffs from collaborative centers

Reported by: Abiy Tilahun,

Summary of Progress

By this activity, several amounts of eri silkworm eggs/larvae/ were multiplied and distributed
to different parts of the country. Thus, it benefited several target groups or individuals in
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terms of erisilkworm seed supply. Therefore, this activity showed the way for future
technology multiplication efforts by private investors, community groups and government
bodies.

Design: none

Treatments: none

Location: Melkassa, Alage, Wondogenet, Hawassa, Arbaminch, Jimma, Tepi&Shewarobit

Results

Seeds of healthy and high yielding erisilk worms were multiplied and distributed to users
that increased silk production and productivity. More than 6000 laying eri-silkworms were
multiplied in Melkassa. Out of which, more than 5000laying were provided for small scale
and commercial farmers to enhance silk production.

Plan for the next year: Seeds of healthy erisilkworms will be multiplied and distributed for
the users

Activity title 17: Multiplication of improved mulberry Silkworms

Activity period: July 2018 - June 2022

Objectives: To multiply & distribute disease free high yielding mulberry silkworm eggs to
users

Project period: Jan 2018 — Dec 2019

Responsible Person (s): Abiy Tilahun, Metasebia Terefe, Kedir Shifa, Aynalem Tsegaw and
staffs from collaborative centers

Reported by Abiy Tilahun,

Period of report: January — December 2019

Summary of Progress

By this activity, several amounts of mulberry silkworm eggs/larvae/ were multiplied and
distributed to different parts of the country. Thus, it benefited several target groups or
individuals in terms of eri silkworm seed supply. Therefore, this activity showed the way for
future technology multiplication efforts by private investors, community groups and
government bodies.

Design: none

Treatments: none

Location:Melkassa, Alage, Wondogenet, Hawassa, Arbaminch, Jimma, Tepi & Shewarobit

Results

Seeds of healthy and high yielding mulberry silkworms were multiplied and distributed to
users that increased silk production and productivity. About 3000 laying mulberry silkworms
were multiplied in Melkassa. Out of which, morethan 2000laying were provided for small
scale and commercial farmers to enhance silk production.

Plan for the next year: Seeds of healthy mulberry silkworms will be multiplied and
distributed for the users

(58]



Apiculture Research Program

Project title: Enhancing productivity of beekeeping and marketing

Project period: July 2017 - June 2021

Activity title 1: Identification, characterization and evaluation of honeybee flora in East
shewa and Western Hararghe zones

Activity period: July 2017 - June 2021

Objectives:

e To identify, document, and prepare flowering calendar of nectar and pollen sources
(bee forages) to recommend the necessary seasonal colony management practices in
different agro- ecologies of Ethiopia

e To collect, identify and recommend adaptable and high yielding bee forages (herbs
and shrubs) in different agro- ecologies of Ethiopia

Responsible Person (s): Kedir Shifa, Metasebia Terefe, Abiy Tilahun and Aynalem Tsegaw
Reported by: Kedir Shifa

Period of report: January — December 2019

Summary of progress

By this investigation, bee flora species of trees, shrubs and herbs of honey bee importance
including their floral period have been identified in consultation with individual farmers, key
informants and agricultural experts through questionnaires and transect walks. This will help
to properly identify bee flora species for future intervention for different environments.
Design: none

Treatments: none

Location: East Shewa and Western Hararge zones

Results

Questionnaires and data collection sheets have been developed at national level.
Identification of the respective zones, districts, kebeles and respondents has been done. The
survey work has been conducted in two selected zones. The farmers interviewing were
carried out in both zones. The group interviewing of informants (model beekeepers,
development agents, and district bee technician or beekeeping experts) from each kebeleis
carried out.

Table 1. Selection of district with respective kebelesat different agro ecologies

Region  Zones District Kebele
East Ginbichu Lemlem, Chefe, Girmi
Shewa Lume Tede, Ejere, Dungigibekele
Oromia Adama Mukiye, Wonji, Kechema
Ada’a Godino, Bekejo, Kerfe
West GemechisTul ~ Kunisegeria, Sire gudo Welargi,
Hararge Doba Bureysa, LubudekebRekefafura,

Bekelchebiftu, Ifaaman, Lenchawedesa
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Table 2. Flowering calendar of some of the common bee flora source plants in E-Shewa
and West Hararghe zones

Local name Scientific name Sep [Oct |[Nov |Dec [(Jan |[Feb |Mar [Apr |May |June [July [Aug
AdeyeAbeba Adeyo (Biden spp.) X X

Bahrzaf [Eucalyptus spp X X X X
Tensa/Wanbella X
Grawa 'Vernoniaamygdalina X X
Tufo/mech Guizotiascabra/ abyssinica X
'Wanza/Wedesa Cordiaafricana X
Makanisa i X
Besana Macrostachyussyzygium X
Reji 'Vernoniaspp X
Kenchib X
Keryoo X

Sesa Sapiumellipticum X
Wendebyo X
Buna-Bunna (Coffeaarabica L. X
Turunba X
Gerare Acacia spp. X
Bedesa X
Sedisa Vica spp.

Plan for the next year: The identification and characterization of honey bee flora and
determination of floral calendar of bee flora

Activity title 2: Demonstration of Beekeeping Technologies In East Shewa and West
Hararge Zones, Ethiopia

Activity period: July 2017 - June 2021

Objective/s: To demonstrate beekeeping technologies and to develop beekeepers and
DA capacity-applying beekeeping technologies

Responsible Person (s): Metasebia Terefe, Kedir Shifa, Abiy Tilahun and Aynalem T.
Reported by: Metasebia Terefe

Year of report: January — December 2019

Summary of progress

By this promotion effort, improved beekeeping technologies are being demonstrated.
Model farmers are identified at selected sites. Training was given and regular follow up
/supervision/ was provided. This will help to create awareness and increase the number of
beneficiaries in the technology and increase production of honey and other bee products
in selected districts or target locations.

Design: none

Location: Eastern Showa

Results

In East Shewa Zone, the sites have been selected based on accessibility and potential and
convenience of the sites to disseminate the technology package. Group of farmers (one
group consisting of 5-6 beekeepers) has been established from each kebeles. Farmers
from Adamawereda (Mukiye, Kechema and Adulala kebeles) and Adeawereda
(Gudinokebele) are selected. Different Beekeeping materials like bee veil, tuta, guant,
queen excluder and modern hive are dispatched for the selected farmers. Theoretical and
practical training have been provided for more than 50 stakeholders (farmers, DAs and
experts) on several subjects including (General beekeeping, beeswax preparation, comb
foundation sheet preparation, Centrifugal Honey Extractor application, etc.). Regular
follow up and technical supports have been provided of demo farmers.

Plan for the next year: Training and follow up demonstration efforts will be conducted
as planned
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Feeds and Nutrition Research Program

Aklilu Mekasha
E-mail: mekashaaklilu@gmail.com; Phone: +251923731128

Project title: Improving Feed Quantity and Quality in Different Production Systems of
Ethiopia

Project period: Jue 2016 — July 2020

Activity title: Forage sorghum National Variety Trial (NVT) in the CentralRift Valley areas
of Ethiopia

Activity Period : July 2018 - June 2020

Objectives: to evaluate performance of selected potential forage sorghum collections at
different locations (NVT

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: completed

Design: RCBD

Treatment: ETSL 100292, ETSL 101479, IS 25434, ETSL 101646, ETSL 100900, ETSL
101575, ETSL 101179, ETSL 100428, ETSL 101566 1S38331and check variety chelenko.
Location: Melkassa, Negelle Arsi, Mieso, Kulumssa

Results

Ten promising sorghum genotypes identified from landraces were under evaluation for two
years at Melkassa, Negelle Arsi, Mieso and Kulumssa. Two candidate genotypes with best
performance in terms of Invitro Organic Matter Digestibility and less stalk thickness (fiber)
were selected for further studies at Melkassa, Mieso and Negelle Arsi. At Kulumssas,
however, all the genotypes showed low performance across years indicating environmental
limitations.

Table 1. Forage dry matter performanceof ten forage sorghum land races evaluated for two
years at different locations.

Landraces Melkassa Negelle Arsi Mieso Kulumssa

2018 2019 mean 2018 2019 Mean 2018 2019 Mea 2018 2019

ETSL 100292 5.50 6,70 2.75 4.90 5.20 5.05 3.20 4.40 3.80 1.20 0.60 0.90
ETSL 101479 2.40 3.89 3.15 5.30 6.20 5.75 6.00 3.20 4.60 2.20 1..60 1.10
IS 25434 4.20 2.50 3.35 6.70 5.20 5.95 4.50 3.70 4.10 1.20 0.50 0.85
ETSL 101646 6.40 5.20 5.80 5.20 5.10 5.15 5.20 6.70 5.95 0.50 1.80 1.15
ETSL 100900 3.20 5.10 4.15 3.79 5.90 4.85 6.20 5.70 5.95 1.50 3.00 2.25
ETSL 101575 5.60 3.20 4.40 6.70 8.90 7.80 5.70 6.80 6.25 0.05 2.10 1.08
ETSL 101179 8.15 7.80 7.98 5.51 8.01 6.76 7.39 6.56 6.98 2.00 0.90 1.45
ETSL 100428 7.20 6.20 6.70 4.70 6.80 5.75 8.90 7.40 8.15 1.00 0.60 0.80
ETSL 101566 3.48 5.20 4.34 3.70 8.90 6.30 5.10 6.10 5.60 2.00 0.20 1.10
1538331 11.48 11.40 11.4 8.44 11.9 10.2 7.63 11.5 9.61 3.10 1.00 2.05
Chelenko 15.30 15.61 15.4 16.27 13.0 14.6 14.00 13.1 13.5 3.40 2.80 3.10
LSD 2.40 3.00 2.70 4.00 3.20 3.60 4.00 3.50 3.75 0.40 1.00 0.70

Plan for the next year: Best performing two genotypes(IS38331 and ETSL 100428 will be
promoted to VVT during the upcoming season around Melkassa, Negelle Arsi and Mieso,

Project title: Improving Feed Quantity and Quality in Different Production Systems of
Ethiopia

Project period: July 2015 — June 2020

Activity title: Evaluation of alfalfa (Medicago sativa L.) varieties for forage yield and
quality under supplemental irrigation (Partially supported by AGP).

Period: June 2018 - July 2020
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Objectives: To evaluation and verify recently introduced alfalfa cv supersonic for yield and
quality for registration in Ethiopia

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: completed

Design: RCBD

Treatment: Alfalfa var.Supersonic and 1089/check

Location: Melkassa, Negelle Arsi, Mieso

Results

One alfalfa variety introduced from Australia by a private company was under evaluation for
adaptation and evaluation at Melkassa for two years. During the reported year performance
data was submitted to the Ministry of Agriculture, and technical committee has evaluated the
crop on field. Verdicted is expected on fat of the variety to be passed by the standing
committee of the National variety release at the end of the year.

Table 2. Performance of candidate alfalfa variety supersonic at different cutting in Melkassa

Variety Cutting Plant height Number of Leaf/stem DM %  GFY DMY
cycle (cm) tiller/m2 ratio (ton/ha (ton/ha)
Candidate 1 67.3 274.5 1.53 38.87 7.75 3.01
variety 2 70.8 348.75 3.28 11.27 25.00 2.82
Supersonic 3 95.5 482.5 1.43 16.92 20.34 3.44
4 81.5 382.25 0.90 14.84 15.56 231
5 62.0 3125 1.25 22.93 10.13 232
mean 75.4a 360.1a 1.7a 21.0a 15.8a 2.8a
Check 1 61.0 325.25 1.62 39.52 7.00 2.77
variety 1089 2 69.8 3295 1.43 11.56 19.25 222
3 100.0 411.75 0.95 19.15 22.50 431
4 70.3 346.75 1.10 23.83 15.28 3.64
5 68.5 452.75 1.12 15.74 14.06 221
mean 73.9a 373.2a 1.2a 22.0a 15.6a 3.0a

Plan for the next year:Decision of the standing committee of the Ministry of Agriculture is expected.

Project title: Forage seed crop husbandry techniques development for elite pasture crops in
EthiopiaProject period: Improving Feed Quantity and Quality in Different Production
Systems of Ethiopia

Project period: Completed

Activity title: Production of basic and pre-basic seeds of cultivated forage crops for
promotion and pre-demonstration activities (partially supported by AGP-II) (31-05-19).
Period: July 2015 - June 2020

Objectives: To multiply seeds of selected forage crops for promotionand pre-demonstration
activities.

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: completed

Design: un-replicated single plots for each variety

Treatment: Lablab (Doli-I, Doli-II), cow pea (Adulala, Melka), Mulato-II, and Elephant
grass

Location: Melkassa
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Results

Seeds of different released and registered varieties of legumes lablab (var. Doli-I, var. Doli-
II), and cow pea (var.Adulala, var. Melka), and clones of grasses (Mulato-II, and Elephant
grass) were under production for distribution to various end users at Melkassa for two years.

Table 3. Seed/ and clone of different forage crops multiplied over the project activity period at Melkassa

Crop Variety Unit 2016 2017 2018 2019
Lablab
Doli-I Kg 90 100 250 200
Doli-IT Kg 110 115 290 1500
Cow pea
Adulala 100 80
Melka 80 75
Temesgen 50 140
Mulato-IT Root splits 100000 150000 500000 120000
Elephant grass Cane cut 100000 90000 100000 100000
Alfifa Kg - -
Pigeon pea Kg - -

Plan for the next year:Completed. But since seed production and distribution are
continuous activities of the research system, new activities will be initiated for the coming
two years.

Project title: Forage seed crop husbandry techniques development for elite pasture crops in
Ethiopia Project period: Improving Feed Quantity and Quality in Different Production
Systems of Ethiopia

Project period: July 2015 — June 2020

Activity title: Pre-extension Demonstration of Selected Forage Technologies among
Smallholder Farmers in the Mixed Crop/Livestock Farming System of the CRV of Ethiopian
promising (AGP-II)

Objectives: To demonstrate and promote production and utilization of recommended and
released forage crops to farmers.

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: completed

Design: un-replicated single plots

Treatment: mulato-II

Location: Lume and Dugda,

Results
Rooted splits (clones) of the forage grass variety mulato-II was under distribution as part of
the pre-extension demonstration to farmers in two districts (Dugda and Lume) for four years

Table 4. demonestirating participants by districts

2016 2017 2018 2019
District Male Female Male Female Male Female Male Female
Lume 10 5 2 2 0 0 0 0
Dugda 10 5 1 0 3 0 4 0

Table 5. Planting materials distributed to farmers

Planting materials Unit /2008/9 2009/10 2010/11 2011/12
Crop variety

Lablab kg 110 115 290 1500
Cowpea 50 140 100 80
Mulatto-IT Root splits 100000 150000 50000 100000
Elephant grass Cane cut 20,000 90000 5000 10,000
Pigeon pea Kg - - 6
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Plan for the next year: Completed. But since pre extension demonstration is a continuous
activity of the research system, new activity will be initiated for the coming year.

Project title: Improving Feed Quantity and Quality in Different Production Systems of
Ethiopia

Project period: July 2015 — June 2020

Activity title:.Variety verification trial (VVT) of short to medium duration Pigeon pea
(Cajanuscajan (L.)for forage yield in the CRV of Ethiopian

Period: July 2018 - June 2020

Objectives: To identify best forage yielding Pigeon pea line that can be used for subsequent
verification trials

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: the activity is to be extended

Design: Unreplicatedplots of 10 m x 10 m

Treatment: A candidate variety and dursa/check

Location: Melkassa

Results

A candidate pigeon pea genotype identified as superior genotype over years and across
different location - was promoted to verification trial at Negelle Arsi, Melkassa and Mieso-
at both on-station and on-farmers’ field. However, sinceweevil is a major problem of storage
pest of the crop, we lost substantial amount of seeds. We have limited access to cold rooms,
and chemical treated seeds deteriorated in quality of germination. As a result we faced fail at
some of the sites and hence failed to satisfy the requirements of variety release.

Table 6. Candidate Variety verification across location

Variety Melkassa Mieso Negele Arsi

2017 2018 2019 mean 2017 2018 2019 Mean 2017 2018 2019  mean

ICEAP0117/9 423 2856 272 3269 415 615 772 369 26.0 312 197 256

Dursa (Check) 155 1678 436 2531 184 172 268 208 19.2 252 188 2I.1

Plan for the next year:will be repeated for one more year.

Project title: Improving Feed Quantity and Quality in Different Production Systems of Ethiopia
Project period: June 2015 - July 2020

Activity title 1: Forage sorghum Post harvest handling and processing

Activity Period: Junly 2018 - June 2020

Objectives: To identify/develop and demonstrate forage sorghum post-harvest processing
and handling techniques that promotes sustainable systems of feed conservation, utilization
and marketing

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress

The experiment was fully executed as planned and data collected

Design: RCBD

Treatment: crops for silage such as Sorghum, pigeon pea; silos such as fertilizer bag, PVs
tube, plotline bag.

Location: Melkassa
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Results

Four choppers made in collaboration with the agricultural Mechanization (based on design of
previous year’s market assessment and prototype of multipurpose chopper cum grinder
purchased). Twenty-four farmers evaluated silage quality of sorghum and maize ensiled in
different low cost materials used as silo. the judgment scales were 1, 2, 3, 4, 5, representing
verbal description of 1= very poor, 2= poor, 3= good, 4= very good, 5= Excellent,
respectively.At the same time as a follow-up of last year’s low cost containers evaluation for
silage and hay making farmers choices were packaged and demonstrated to farmers

Table 7. Farmers ( n=24) judgment of silage quality of sorghum and maize ensiled in different
containers used as silo

Politian tube PVC Bucket Fertilizer bag
Sorghum sole 2.9 3.1 1.7 4.0
2/3 sorghum+ 1/3 pigeon pea 2.6 1.3 1.7 1.9
Maize sole 3.1 33 1.3 34
2/3 Maize + 1/3 pigeon pea 2.7 2.0 1.1 2.9

Note: 1= very poor, 2= poor, 3= good, 4= very good, 5= Excellent

Table 8. Farmers relative choice (%) of post-harvest use option

Post-harvest use options District

Adama Mojo Boset
Green feed 40 100 50
Silage 0 0 0
Hay 60 0 50

Plan for the next year: The activity will continue as planned for one more year.

Project title: Improving Feed Quantity and Quality in Different Production Systems of
Ethiopia

Project period: July 2015 - June 2020:

Activity title Evaluation of Sorghum x drummondii for forage yield and quality in the
semiarid areas of Ethiopia

Responsible Person: Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: The experiment was executed as planned

Design: RCBD

Treatment: Four Genotypes (ILRI 6688, ILRI 15974, ILRI 536,ILRI 13333)

Location: Melkassa, Negelle Arsi, Mieso.

Results

The genotypes were established at Makassa to increase seeds since we obtained them in
small amount. Yet sufficient seeds have been collected for the upcoming multi-location
studies for adaptation and yield.

Table 9. amount of seed produced by genotype

Genotype Amount of seed (gm)
ILRI 6688 26
ILRI 15974 42
ILRI 536 39
ILRI 13333 52

Plan for the next year: The activity will continue as planned for two more years
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Project title: Improving Feed Quantity and Quality in Different Production Systems of
Ethiopia

Project period: July 2015 - June 2020

Activity title: Evaluation and verification of improved Brachiaria Grass Cultivars for
registration in Ethiopia (AGP-II)

Activity Period: July 2018 - June 2020

Objectives: To evaluation and verify cv Basilisk, Piatd, and Xaraes for yield and quality to
register in Ethiopia.

Responsible Person: Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: The experiment was executed as planned at both.

Design: RCBD onunreplicatec 10 x 10 m plot area

Treatment: two candidate varieties Barchiaria varieties var. Piata , var.Basliks and var.,
withmulato-II /check

Location: Melkassa and Gidara

Results

The three Brachiaria grasses were introduced from BRazile via Beca ILRI up in Kenya/
Nairobia. They have been under evaluation for adaptation and yield at Melkassa and Gidara
with supplementary Irrigation. Data have been collected as planned on all parameters
proposed for performance evaluation. The collected data will be summarized and submitted
to the Ministry of Agriculture for VVT.

Table 10. Field performance evaluation of three Brachiaria varieties at Melkassa and Gidara

Location Variety # of cutting Plant height (cm) # tillers/m2 Yield (ton/ha)
Piata 4 173.75 308.25 29.57
Melkassa Basliks 3 101.80 321.00 25.48
Xares 4 192.25 293.5 12.98
Mulato-II 1 152.5 294.25 17.77
Piata 3 148.5 301.75 22.19
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Results

Seeds of promising unreleased/unregistered genotypes of pigeon pea, Brachiaria grasses,
sorghum, lablab, and cowpea were maintained and increased for sake of germplasm
perpetuation, and continuity of research activities.

Table 11. Accessions of forage crops maintained

Crop # of accessions
Cowpea 8
Lablab 3
Brachiaria 4
Napier grass 3
Pigeon pea 6
Desmodium 1
Sudan grass 4

Plan for the next year: completed

Project title: Linking Cattle Nutrition to Human Nutrition: Exploring Forage Values of
Sorghum in Ethiopia

Project period: October 2016 - September 2020

Activity Title: Evaluation of promising dual purpose sorghum genotypes for forage/ stover
yield and quality species

Period: October 2016 - September 2018

Objectives: to asses nutritional quality and yield of promising dual purpose genotypes
harvested atdifferent sages

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress

the experiment was completed

Design: RCBD

Treatment: 9 sorghum varieties under three groups (Local farmers, sweet, grain and stay
green introgressed)

Location: Melkassa, Mieso, Negelle Arsi,

Results

The result showed that there is considerable variation among the sorghum genotypic
grouping (groups (Local farmers, sweet, grain and stay green introgressed) at booting stage,
dough and physiological maturity for percentage of green leaves, brix value, and dry matter

yields
Table 12. performance of dual purpose improvrd grain sorghum varieties of different groups
Treatment Stage-| Stage -1l Stage-111

Variety group effect Green Brix DM Green Brix value DM Green Brix DM

leaf (%) value yield leaf (%) (%) yield leaf (%) value yield
(%) (ton/ha) (ton/ha) (%) (ton/ha)

Sweet .sorghum varieties 87.01 be 895a 6.08 b 7749 a 14.23a 10.15 b 7574 a 16.40 a 18.14a

Normal grain sorghum varieties 95.852a 6.58b 259¢ 85.25a 11.70ab 5.04 ¢ 82.56 a 14.80 ab 7.99b

Stay-green introgressed 93.86 ab 6.39b 2.70¢ 85.64 a 9.99b 4.84 ¢ 79.87 a 12.82b 8.59 b

varieties

Local farmers’ variety 7733 ¢ 9.26 a 9.68 a 70.83 a 12.49b 14.15a 69.78 a 13.80 ab 1842 a

Ccv 13.54 41.94 42.44 20.83 31.76 44.81 18.35 26.67 35.34

Location effect

Negelle Arsi 98.77 a 5.84b 5.02ab 8523 a 11.97 1l.a 91.53a 11.56 b 18.90 a

Melkassa 87.40b 6.83b 6.11a 82.60 a 12.61 a 8.20b 7471 b 19.77 a 9.05 b

Mieso 79.36 ¢ 10.70a 4.66 b 71.58 a 11.7 a 6.10 b 64.73 ¢ 12.04 b 11.92b

Figures with the same alphabetical letters in a column are not significantly different from each other at
5% probability level.
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Table 13. Effect of variety and row proportion of intercropping sorghum with pigeon pea on
component (sorghum, pigeon pea) crops total dry matter yields during the 2nd year. Table data only for
internal use.

Negelle Arsi Melkassa Mieso
Treatment Sorghu Pigeon Total DM Sorghum Pigeon pea Total DM Sorghu Pigeon Total DM Yield (
m leaft | pea leaf | Yield ( leaft+ leaf yield Yield ( m leaft+ | pea leaf | ton/ha)
stover yield (ton ton/ha) stover (ton ton/ha) stover yield (ton
yield DM/ha) yield (ton DM/ha) yield DM/ha)
(ton DM/ha) (ton
DM/ha) DM/ha)
Chelenko 10.05 A - 10.05 A 10.45 A - 1045 A 11.89 - 11.89 A
sole A
Melkam 4.38 - 439 CD 2.79 DE - 2.79 CD 3.83D - 3.83D
sole CD
Tsigab sole - 2.02A 2.02 E - 0.92 A 0.92 DE - 0.87 A 0.87E
Dursa sole - 1.46B 1.46 E - 045 B 045 E - 1.01 A 0.77E
Chelenko + | 4.45 0.74 C 521 C 589 C 0.13 BC 6.01 B 634 C 0.44B 6.77C
Tsigab 1:1 CD
Chelenko + | 7.55 B 0.20 D 7.76 B 6.79 BC 0.04C 6.82B 8.75B 0.24 BC 8.92B
Tsigab 3:1
Chelenko + | 5.15 C 0.51 CD 5.65 C 4.64 CD 0.11 BC 4.75 BC 580 C 0.23 BC 6.03C
Durssa 1:1
Chelenko x | 7.70 B 0.11 D 783 B 9.06 AB 0.06 C 9.12 A 10.87 1.00 C 10.97 A
Durssa 3:1 A
Melkam  x 1.70 E 0.76 C 244 E 193 E 0.12BC 2.04 DE 191 E 0.37 BC 2.28 DE
Tsigab 1:1
Melkam x | 2.48 0.32 CD 2.81 DE 2.32 DE 0.06 C 2.38 DE 3.24 0.14C 338D
Tsigab 3:1 DE DE
Melkam  x 145 E 0.37 CD 1.84 E 201 E 0.13BC 2.14 DE 2770 DE | 0.26 BC 2.96 D
Durssa 1:1
Melkam x | 2.45 025 D 2.68 DE 2.33 DE 0.06 C 2.40 DE 296 DE | 0.18 BC 3.14D
Durssa 3:1 DE

Figures with the same alphabetical letters in a column are not significantly different from each other at 5%
probability level

Plan for the next year: completed

Project title: Linking Cattle Nutrition to Human Nutrition: Exploring Forage Values of
Sorghum in Ethiopia

Project period: October 2016 - September 2020

Activity title: Determination of optimum plant population/ seed rate for growing sorghum as
forage

Period: October 2016 - September 2018

Objectives: to identify optimum seed rate that maximizes forag yield and quality of different
sorghum varieties/ genotypes

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: The experiment was completed

Design: RCBD

Treatment: two sorghum varieties(melkam, chelenko, local) and five seeding rates ( 12.5kg,
25kg,50kg,75kg and 100kg/ha)

Location: Melkassa, Mieso, Negelle Arsi

Results

The results showed variation in the number of green leaves per plants, the stalk
circumferences, stand count or the number of plants per unit area but no difference in the
number of days to reaching booting stage, number of dry leaves, brix value, and leaf to stem
ratio and the green forage yields.
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Table 14. Effect of different seeding rate on forage yield and yield attributes of sorghum.

Seed rate Days to cutting Stand count Plant height Green leaf Stalk Leaf/ Green Dry
% circum stem forage forage
ference yield yield
12.5 kg 100.70 a 82016 ¢ 219.63 a 88.54 a 6.57 a 048 a 41.56 a 7.66 b
25 kg 99.59 a 130881 ¢ 207.85 ab 86.19ab 5.69b 047 a 43.60 a 8.47ab
50 kg 99.63 a 257992 b 210.59 ab 82.67ab 5.63b 047 a 50.46 a 9.84ab
75 kg 98.26 a 340477 b 201.30 ab 82.26ab 4.58 ¢ 0.46 a 50.46 a 9.62ab
100 kg 101.67 a 574609 a 192.63 b 80.67b 4.28¢ 0.55 a 51.30 a 10.48 a
Variety
Melkam 77.60 b 129195 C 138.02 ¢ 97.86 a 553a 0.6l a 2582 ¢ 399 b
chelenko 112.31 a 246276 b 25491 a 77.06 b 574a 035¢ 5421 b 11.02a
Local 110.00 a 456114 a 22627 b 7727 b 4.78 b 0.50b 62.39a 12.63 a
(masugi)
Location
Negelle Arsi 11522 a 560000 a 213.02 a 84.00 a 425 ¢ 0.50 a 44.02 b 8.39b
Melkassa 9551 b 38763 ¢ 213.71 a 81.96 a 6.40 a 046 a 58.11a 1136 a
Mieso 89.18 ¢ 232822 b 19247 b 86.24 a 540b 0.50 a 40.29 b 7.90 b
CV 6.65 50.17 15.31 10.5 16.17 26.17 32.36 39.59

Plan for the next year: completed

Project title: Linking Cattle Nutrition to Human Nutrition: Exploring Forage Values of
Sorghum in Ethiopia

Project period: October 2016 - September 2020

Activity title: Intercropping dual purpose sorghum with pigeon pea to improve fodder,
grain yield and quality of available feeds from sorghum based cropping systems

Period: October 2016 - September 2018

Objectives: to identify compatible varieties of sorghum and pigeon pea for increased yield
and quality, and to identify row proportion of intercropping different sorghum and pigeon
pea varieties for increased yield and quality

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: The experiment was completed

Design: RCBD

Treatment: two sorghum varieties melkam, and chelenko; two pigeon pea varieties (Tsigab,
Dursa) two cropping systems (1:1 and 3:1)

Location: Melkassa, Meso, Negelle Arsi

Results

The result showed variation among the treatments in terms of sorghum (leaf + stem ) dry
matter yield, edible pigeon pea leaf dry matter yield, and total dry matter yield from the inter
crop ( sorghum + pigeon pea).

Plan for the next year: completed

Project title: Linking Cattle Nutrition to Human Nutrition: Exploring Forage Values of
Sorghum in Ethiopia

Project period: October 2016 - September 2020

Activity Title: On farm evaluation of efficiency of various alternative sorghum based forage
systems

Period: October 2018 - September 2018

Objectives: to demonstrate alternative ways of improving availability of feeds in sorghum
based cropping systems and to asses economic and biological feasibility of different forage
sorghum business models for increased yield and quality of available feeds

Responsible Person(s): Aklilu Mekasha
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Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: The experiment was done as planned

Design: on farmers choice / five farmers participated

Treatment: combination of various previous out puts of the different activities including
chopper, sorghum varieties, harvesting a dn utilization aspects.

Location: Lume, Adama and Boset

Results

Several options of different out puts including hand or machine chopping, early or late
sorghum varieties, harvesting at one of the booting, dough or physiological maturity, dense
or spares planting population, hay or silage making etc., were provided to the farmers.
Accordingly farmers did the combination of the different choices of options. On farm field
days involving neighboring farmers, development agents and experts at district or zone level
and researchers both from the center and head office were conducted. Following this a
consultation workshop was conducted along the forage sorghum value chain to strengthen
the demonstration and prescaling up of the outcomes of the research project.

Table 15. Farmers’ land size, crop variety and amount off seeds distributed to the farmers across the different
districts for the on farm demonstration of sorghum based forage technologies in 2019.

District Name of the farmer Land size Crop variety Amount of seed Chopper
Lume Yetimwork 1.5 ha Chelenko 16 kg
Melkam 8 kg 1
Pigeon pea 1kg
Zewdnesh 0.125ha Chelenko 6 kg 1
Melkam 9kg
Pigeon pea 1 kg
Boset Weybe 0.5 ha Melkam 10 kg
Pigeon pea 1 kg 1
Solomon 0.75 ha Melkam 15kg
Pigeon pea 1 kg
Adama Ayele 0.25 ha Melkam 5kg 1
Pigeon pea 1kg
Megra 0.5 ha Melkam 10 kg Failed
Pigeon pea 1kg Failed
Negele Arsi Ibrahim Failed - - -

Plan for the next year: more farmers selection, training and on farm demonstration will be
done in the upcoming season too.

Project title: Linking Cattle Nutrition to Human Nutrition: Exploring Forage Values of
Sorghum in Ethiopia

Project period: October 2016 - September 2020

Activity Title: Seed multiplication for on-farm demonstration of forage technologies
Period: October 2018 to September 2020

Objective:To multiply/ increase selected varieties of the forage crops to have sufficient
seeds for upcoming on farm demonstration

Responsible Person(s): Aklilu Mekasha

Reported by: Aklilu Mekasha

Year of report: January - Decemeber 2019

Summary of progress: The experiment was done as planned

Design: un replicated plots of different size

Treatment: different sorghum varieties/ genotypes.

Location: Melkassa, Mieso ,Negele Arsi

Results
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Different sorghum varieties were sown at Mekassa, MiesoaandNegelle Arsi on small plots
according to suitability of the area for the varieties. At Melkassa since birds were major
problems, we got some amount seeds of the early varieties from Mieso and that of the late
maturing varieties from Negelle Arsi. The collected seeds were used for the on-farm trials
conducted at Lume, Adama and Boset. These seeds are small in amount and meant for small
number of farmers. To reach out to others additional means of sourcing seeds will be
considered by involving various stakeholders along the sorghum value chain.

Plan for the next year: The activity will continue for one more year in the next season

Il. Animal Nutrition
Project: titleAssessment and characterization of feed resourcesEthiopia
Duration: July 2019 — June 2022
ActivityTitle:Farmer’s management practices, economic trade-offs and nutritive values of
sorghum biomass use for livestock feed in major sorghum growing areas of Ethiopia
Period: October 2016 - September 2020
Objective: to generate information on farmers’ innovations on management and utilization of
sorghum biomass for livestock feed across the three major sorghum growing agro ecologies
(i.e. highland, intermediate and lowland) of Ethiopia and to evaluate effect of cultivars and
plant population densities at planting on feeding values (i.e. dry matter intake, digestibility,
and milk yield and composition) in lactating cows
Activity period: July 2019 — June 2022
Responsible Person(s): Asheber Tegegn
Reported by: Aklilu Mekasha
Year of report: January - Decemeber 2019
Summary of progress: The experiment was executed as planned
Design: varies with activities
Treatment: varies with specificactivities
Location: East Hararge, North Welo, North Gonder and Melkassa.

Results

As a PhD thesis, the student has done the household survey and palant specimen collection
as planned during the reporting year. The household survy was conducted in different
districts from East Hararghe, North Welo and North Gonder Zones. Plat secimens of local
sorghum genotypes grown by farmers were also collected from Hararge and Gondar Zones.
However, due to the outbreaks of locust, the student was unable to get specimens to sample
in North Welo Zones.

Plan for the next year: The Activity will continue as planned on data summarization,
laboratory analysis and feeding trials as planned.
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Climate, Geospatial and Bio-metrics

Process

Olika Desalegn
E-mail:oldkb2012@gmail.com; Tel: +25124574050

Project title: Characterization of frost and chilling risk profile for sustainable vegetable

crops production

Project period: July 2019 — June, 2022)

Activity title: Identification of critical periods of frost and chilling events and assessing its

predictability

Activity period: July 2019 — June 2022

Objective: To identify critical periods of frost and chilling events and assessing its

predictability

Responsible person: Yasin Mohammed, Oliga Desalegn and Eshetu Zewdu

Reported by: Yasin Mohammed

Year of report: January - Decemeber 2019

Summary of the progress

e Historical climate data collected , Quality of the data checked , Climate indices
identified and Characterized impacts of frost in terms of its frequency, severity, and total
number of frost days per years.

Location: Central Rift Valley of Ethiopia

Results

The extent of crop damage depends on several factors, such as the dropped night
temperature, the ration of the frost event and the state of development of plants exposed to
low temperatures, while frost risk also varies according to the local topographic,
morphological and geographic features. Chilling refers to nonfreezing temperatures (0—12°C)
that are common during the growing season in temperate regions and can substantially
compromise plant productivity. The following boxplots shows the monthly distribution of
precipitation, minimum temperature (TN), maximum temperature (TX) and diurnal
temperature(DTR)
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Plan for the next year: Characterization of frost will continue in terms of its frequency and severity.

Activity 2: Assessment of the frost and chilling risk profiles for vegetable crop production
Activity period: July 2019 — June 2022

Objective: To assess the frost and chilling risk profiles for vegetable crops production
Responsible person: Yasin Mohammed, Oliga Desalegn and Eshetu Zewdu

Reported by: Yasin Mohammed

Year of report: January - Decemeber 2019

Summary of the progress
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e  Questionnaire development underway
e The survey sites identified
Location: Central rift valley of Ethiopia

Results
Questionnaire development is underway to assess the frost and chilling risk profiles for
vegetable crops production.
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Figure 6: Probability of non-exceeding 10 degree-Celsius in Oct 1- Jan 30 long year data

Plan for the next year
Will conduct the pre- survey workshop and survey in identified sites

Project 2: Improving agro-meteorology observation Station for enhanced data quality and
quantity

Project period: July 2017 — June 2020)

Activity title: Strengthening and improving agro-meteorological observation stations of
EIAR

Activity period: July 2017 — June 2020

Objective: This project generally aims to improve agrometeorological observations of EIAR
station for the provision of qualitative agro-climatic information to the research and
development systems

Responsible person: Eshetu Zewdu, Yasin Mohammed and Olika Desalegn

Reported by: Eshetu Zewdu

Year of report: January - Decemeber 2019

Summary of the progress

To improve the standards of agrometeorological data observation stations of Ethiopian
Institutes of Agricultural Research (EIAR), different activities were done by the climate and
geospatial team of MARC in the past one year. The whole work is targeted to keep the
quality and quantity of agromet data that aimed to support the agricultural research system
through the provision of raw or synthesized climate and weather data/information/.
Accordingly, technical (calibration and maintenance of instruments), and physical
capacitation (strengthen of fences and clearance of obstacles surrounded the station) were
done. In addition, training for technical personnel and observers were given to higher their
knowledge of meteorological instruments and methods of observation.

Design: WMO standard

Location: All EIAR Research Centers and sub-centers
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Results

Climate data is one of the basic requirements in agricultural research program that demanded
qualitatively and quantitatively. Therefore, to collect and provide qualitative climate and
weather information, stations were equipped with new calibrated and maintained
instruments. Meteorological station at Metu sub research center were rehabilitated and
upgraded to first class met station. Data from automatic weather stations (AWS) at Miesso
and Humera were inspected and data were collected. In addition, agromet data
documentation and archive are continually done. Meteorological instruments were purchased
from national Meteorology Agency and solar radiation cards were printed and distributed for
respective stations. Activities which were done from January 01, 2019 to December 31, 2019
are supported by tables, graphs and photos which are presented below.

Table 3: Instruments provided for selected EIAR weather observatory stations during report period

Instruments Quantity List of weather stations
Thermometer for air temperature 6 D/Zeit, Alem Tena, Asosa, Haru and Ambo
Soil thermometer 4 Ambo
Sunshine card 3000 Ambo, Tepi,Jimma,D/zeit,and Kulmsa, Worer
New Station 1 Metu sub center
Stevenson screen 1 Tepi ARC

Figure 7: Rehabilitated agromet stations at Metu
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Figure 8: Agromet observer training on Meteorological Instruments and methods of observation

Plan for the next year: New project is proposed and approved to continue the improvement
of agromet stations of EIAR, that both the technical and physical capacitation of stations will
continue in the coming three years (July, 2013 to June, 2015). New station installation in
newly established EIAR centers and sub- centers will be done.

Aactivity 2: Establishing phonological garden to collect crop growth and developmental
data for cropping system model (CSM) application

Activity period: July 2017 — June 2020

Objective: To conduct phonological observation and analysis for major crops in EIAR
research centers

[75]



Responsible person: Eshetu Zewdu and Yasin Mohammed

Reported by: Eshetu Zewdu

Year of report: January - Decemeber 2019

Summary of the progress

To collectct crop growth and development (phenology) data of sorghum, maize and
common bean, field experiments were undertaken at Melkassa, Miesso and Dehera research
testing sites. The growth and development data were used to calibrate and validate cropping
system models. Using the growth and development data’s, photothermal based genetic
coefficients were estimated for each cultivar/variety and made ready for crop modeling
application and EDACAP agro advisory platform launched by EIAR and MoA.

Design: Randomized Complete Block Design (RCBD) with four replications was used for
maize and sorghum with six rows of 7m long with 75 cm spacing between rows and 25 cm
space between plants. Whereas, for common bean, each plot consisted of 8 rows of 10 m
length with 40cm and 10 cm spacing between rows and between plants, respectively.
Treatment: Five common bean, maize and four sorghum released varieties were grown
during JJAS (main season) to evaluate the performance of each cultivars under a given
environment using cropping system model. Recommended management practices were
used during experimentation.

Location: Miesso, Dhera and Melkassa

Results

Modelling is becoming a state of the art, particularly in crop improvement and climate-crop
interaction research. However, crop modelling requires long term (historical) crop data
(grain and biomass) for major crops and varieties, both of which are lacking in most crop
research programs. In view of this, to overcoming the gap, the CGRD has started
strengthening the phonological garden at selected EIAR experimental site (Melkassa,
Miesso, Dhera) since 2017. Maize, sorghum and common bean crops were used as a starter
crops in this new dimension of agro-climate research.

Five released varieties of common bean, maize and sorghum were grown during JJAS
growing season and crop growth and development related data were collected. The
resulting multiple data collected from this activity will serve as a building block for the
database building, across EIAR research centers, which is a prerequisite for enhancing
crop-climate modeling and yield gap analyses. The locations are Melkassa, Dhera and
Miesso.

Figure 8. Phonological garden at Melkassa, Dhera and Meiso

Based on the observed phenological data, cultivar specific photothermal requirement of crops were
estimated. The following table shows estimated cultivar specific coefficients for five sorghum, maize
and common bean varieties. Soil, weather and management data obtained from each sites were used to
estimate the GCs.
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Table 4: Estimated Genetic Coefficients for sorghum cultivars

Genotype  Genotype specific coefficient parameters
Pl P2 P20 P2R PANTH P3 P4 P5 PHINT Gl G2

ESH-1 2653 102 13.12 1693 6175 3564 80.28 541.1 49 8233 6.275
ESH-2 250.5 102 13.68 253.1 6175 1412 82.14 5534 49 11.98 543

Teshale 333.6 102 13.71 2779 6175 362.7 90.88 5458 49 2.266  5.558
Melkam 3482 102 1333 112 617.5 3882 81.64 530.8 49 0.106  6.324

Table 5: Estimated Genetic Coefficients for maize cultivars

Cultivar Name ECO# P1 P2 P5 G2 G3 PHINT
1 2 3 4 5 6
BH140 1B0001 222.5 0.189 961.6 880.9 11.11 75
BHQP542 1B0001 238.1 0.810 941.6 857.9 16.46 75
Melkassa-2 1B0001 151.1 1.751 871.2 444.5 16.30 75
Melkassa-4 1B0001 149.7 0.719 865.7 875.2 15.04 75
Melkassa6Q 1B0001 155.2 1.633 873.6 968.7 15.91 75

Productivity of each crop variety during specific growing season were also evaluated. The below table
indicated that the dry matter and yield productivity of common bean during 2011 main season.

Resource Productivity during 2010 growing season

1. Cultivar Awash-1

Growing season length: 97 days

Precipitation during growing season 573.2 mm [rain]

Dry Matter Productivity 1.45 kg [DM]/m3 [rain] 14.5 kg [DM]/ha per mm [rain]
Yield Productivity 0.76 kg [grain yield]/m3 [rain] 7.6 kg [yield]/ha per mm [rain]
Evapotranspiration during growing season 430.7 mm [ET]

Dry Matter Productivity 1.93 kg [DM]/m3 [ET] 19.3 kg [DM]/ha per mm [ET]
Yield Productivity 1.01 kg [grain yield]/m3 [ET] 10.1 kg [yield]/ha per mm [ET]
Transpiration during growing season 242.1 mm [EP]

Dry Matter Productivity 3.43 kg [DM]/m3 [EP] 34.3 kg [DM]/ha per mm [EP]
Yield Productivity 1.80 kg [grain yield]/m3 [EP] 18.0 kg [yield]/ha per mm [EP]
2. Cultivar Awash-2

Growing season length: 93 days

Precipitation during growing season 573.2 mm [rain]

Dry Matter Productivity 1.39 kg [DM]/m3 [rain] 13.9 kg [DM]/ha per mm
[rain]

Yield Productivity 0.77 kg [grain yield]/m3 [rain] 7.7 kg [yield]/ha per mm [rain]
Evapotranspiration during growing season 417.0 mm [ET]

Dry Matter Productivity 1.91 kg [DM]/m3 [ET] 19.1 kg [DM]/ha per mm [ET]
Yield Productivity 1.06 kg [grain yield]/m3 [ET] 10.6 kg [yield]/ha per
mm [ET]

Transpiration during growing season 231.5 mm [EP]

Dry Matter Productivity 3.44 kg [DM]/m3 [EP] 34.4 kg [DM]/ha per mm [EP]
Yield Productivity 1.91 kg [grain yield]/m3 [EP] 19.1 kg [yield]/ha per mm [EP]
3. Cultivar Awash Melka

Growing season length: 100 days

Precipitation during growing season 573.2 mm [rain]

Dry Matter Productivity 1.69 kg [DM]/m3 [rain] 16.9 kg [DM]/ha per mm [rain]
Yield Productivity 0.75 kg [grain yield]/m3 [rain] 7.5 kg [yield])/ha per mm [rain]
Evapotranspiration during growing season 443.9 mm [ET]

Dry Matter Productivity 2.18 kg [DM]/m3 [ET] 21.8 kg [DM]/ha per mm [ET]
Yield Productivity 0.97 kg [grain yield]/m3 [ET] 9.7 kg [yield]/ha per mm [ET]
Transpiration during growing season 276.3 mm [EP]

Dry Matter Productivity 3.51 kg [DM]/m3 [EP] 35.1 kg [DM]/ha per mm [EP]
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Yield Productivity 1.55 kg [grain yield]/m3 [EP] 15.5 kg [yield]/ha per mm [EP]

4. Cultivar Deme

Growing season length: 100 days

Precipitation during growing season 573.2 mm [rain]

Dry Matter Productivity 1.69 kg [DM]/m3 [rain] 16.9 kg [DM]/ha per mm [rain]
Yield Productivity 0.75 kg [grain yield]/m3 [rain] 7.5 kg [yield]/ha per mm [rain]
Evapotranspiration during growing season  443.9 mm [ET]

Dry Matter Productivity 2.18 kg [DM]/m3 [ET] 21.8 kg [DM]/ha per mm [ET]

Yield Productivity 0.97 kg [grain yield]/m3 [ET] 9.7 kg [yield]/ha per mm [ET]
Transpiration during growing season ~ 276.3 mm [EP]

Dry Matter Productivity 3.51 kg [DM]/m3 [EP] 35.1 kg [DM]/ha per mm [EP]
Yield Productivity 1.55 kg [grain yield]/m3 [EP] 15.5 kg [yield])/ha per
mm [EP]

5. Cultivar Nasir

Growing season length: 97 days

Precipitation during growing season ~ 578.0 mm [rain]

Dry Matter Productivity 1.63 kg [DM]/m3 [rain] 16.3 kg [DM]/ha per mm [rain]
Yield Productivity 0.73 kg [grain yield]/m3 [rain] 7.3 kg [yield]/ha per mm [rain]
Evapotranspiration during growing season  428.6 mm [ET]

Dry Matter Productivity 2.20 kg [DM]/m3 [ET] 22.0 kg [DM]/ha per mm [ET]

Yield Productivity 0.99 kg [grain yield]/m3 [ET] 9.9 kg [yield]/ha per mm [ET]
Transpiration during growing season  260.2 mm [EP]

Dry Matter Productivity 3.62 kg [DM]/m3 [EP] 36.2 kg [DM]/ha per mm [EP]

Yield Productivity 1.63 kg [grain yield]/m3 [EP] 16.3 kg [yield]/ha per mm [EP]

Plan for the next year
The project is reinitiated and the experiment will continue from July, 2012 to June, 2015.

Activity 3: Agro-climatic resource characterization of research centers and their mandate areas
(production systems)

Activity period: July 2017 — June 2020

Objective: To spell out a sort of agro climatic information for tactical and strategic planning to
reduce production risks under a given environment

Responsible person: Eshetu Zewdu, Yasin Mohammed and Olika Desalegn

Reported by: Eshetu Zewdu

Year of report: January - Decemeber 2019

Summary of the progress

Agro climate data manipulation and analysis completed for four stations: Melkassa, Worer,
Miesso, and Zeway

Location: EIAR Research centers

Study site

The study sites are parts of the dry land agro-ecosystem found in the central rift valley of
Ethiopia in which most agricultural research trials for moisture stress dry lowland regions been
conducted. The central rift valley is characterized by a bi-modal rainfall pattern which received
rains two times a year during the short rainy season from March to April (locally known as
belg) and long rainy from June to September (known as Kiremt). The amount of annual and
seasonal rainfall, onset, cessation, LGP is characterized. In addition, trend and variability of
annual and seasonal rainfall is depicted in tables below.

Table 6: Estimated Genetic Coefficients for common bean varieties

Cultivar CSDL PPSEN EM-FL FL-SH FL-SD SD-PM  FL-LF  LFMAX  SLAVR  SIZLF
Name 1 2 3 4 5 6 7 8 9 10
Awash-1 12.17 0 28.61 4.5 11.47 26.86 20 0.97 322.1 138.4
Awash-2 12.17 0 29.48 4.5 7.891 26.64 20 0.97 252.6 135.3
Awash Melka 12.17 0 34.48 4.5 10.54 24.21 20 0.97 275.1 144.5
Deme 12.17 0 34.48 4.5 10.54 24.21 20 0.97 275.1 144.5
Nasir 12.17 0 28.67 4.5 10.25 28.22 20 0.97 345.7 163.7
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Table 7. Selected agro-climatic characteristics of the meteorological stations

Station Lat. Long.  Elevation
(Deg) (Deg) (m) Period of Record ~ Major AEZ
Melkassa 8.24 39.40 1550 1977-2017 Sub moist lowland
AdamituluJidokombolcha ~ 7.05 38.29 1640 1971-2017 Semi arid mid highland
Worer 9.40 40.07 750 1965-2017 Arid lowland
Meiso 9.20 41.11 1470 1965-2017 Arid lowland/Moist lowland/sub moist
lowland
Dhera 8.33 39.32 1680 1982-2017

Mean Monthly RF
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Graph 1 Monthly rainfall distribution pattern of the study sites

Table 8: Mean annual and JJAS (Kiremt) rainfall and Temperature (maximum and minimum)
of the study districts

Annual RF JJAS RF
Station Mean SD CV (%) Mean SD CV (%)
Dera 629.9 141.8 222 418.3 120.2 28.3
Miesso 785.2 206.4 26.0 438.3 118.5 26.8
Melkassa 824.5 161.0 19.3 564.0 133.2 233
Worer 596.0 136.6 22.7 334.0 112.7 334
AdamituluJidokombolcha  761.7 159.2 20.7 461.1 108.9 234

Table 9: Trend and variability of rainfall and temperature (maximum and minimum) during June to
September (Kiremt) in the study districts

Rainfall Max temp Min temp
Station Mean SD CV (%) p-value Slope p-value Slope p-value Slope
Dera 629.9 141.8 22.2 0.78 -0.56 0.01 -0.01 0.13 0.02
Miesso 785.2 206.4 26.0 0.24 -1.84 0.18 0.00 0.80 0.00
Melkassa 824.5 161.0 19.3 0.02 4.79 <0.0001 0.02 0.45 0.01
Worer 596.0 136.6 22.7 0.80 0.45 0.01 0.01 0.02 0.02
AdamituluJidokombolcha  761.7 159.2 20.7 0.71 -0.82 0.00 0.02 0.00 0.04

Table 10: Trend and variability of rainfall and temperature (maximum and minimum) during June to
September (Kiremt) in the study districts

Rainfall Max temp Min temp
Station Mean SD CV (%) p-value Slope p-value Slope p-value Slope
Dera 629.9 141.8 22.2 0.78 -0.56 0.01 -0.01 0.13 0.02
Miesso 785.2 206.4 26.0 0.24 -1.84 0.18 0.00 0.80 0.00
Melkassa 824.5 161.0 19.3 0.02 4.79 <0.0001 0.02 0.45 0.01
Worer 596.0 136.6 22.7 0.80 0.45 0.01 0.01 0.02 0.02
AdamituluJidokombolcha  761.7 159.2 20.7 0.71 -0.82 0.00 0.02 0.00 0.04

Onset, Cessation and Length of growing Period
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Table 11: Onset, Cessation and LGP of the study sits

Onset of rainy Withdrawal of rainy Length of rainy
Season Season Season
Station Mean SD CV._ Mean SD CV | Mean SD CvV
Dera 182 (30-Jun) 17.5 9.5 269 199 73 86.3 273 312
Miesso 185 (2-Jul) 172 9.2 273 19 6.7 88.1 23 26.0
Melkassa 179 (27-Jun) 132 73 275 11 39 95.9 17 17.1
Worer 192 (10-Jul) 148 72 256 10 3.8 64 17 26.7

AdamituluJidokombolcha 177 (25-Jun) 18.8 99 262 13 4.8 84.7 23 26.4

Plan for the next year

Project 3: Managing Dry Spell Risks through Optimization of Precipitation use Efficiency
(PUE) for the Major Rain-fed Crops under Smallholdings in Semi-arid Climate, Ethiopia (44-
10)

Project period: July 2017 — June 2020)

Actevete title 1: Characterization and Understanding of Humid Lowland-Intermediate Altitude
and Moisture Stressed Cereals Growing Climate in Ethiopia

Objective: To Characterize and Understand local Climate of Humid and Dry Lowland Major
cereals growing areas

Responsible person: Girma Mamo, Eshetu Zewdu, Yasin and Olika

Reported by: Girma Mamo

Year of report: January - Decemeber 2019

Summary of the progress

Climate extremes (dry spells at 5 ,7, 10 and 14 days) were done for Melkassa, Miesso,
AdamituluJidokombolcha, Jima, Dhera and local climate of humid and dry lowland major
cereals growing area were characterized and understood.

Location: Melkassa, Zway, Meiso, Dherha

Results

The dry spell risks (apart from drought) are becoming a time bomb in crop production.
However, dry spell risks and management has not received wider attentions so far be it in
research or within extension system. In order to address this problem, particularly by keeping
eyes on climate change, the CGRD has picked this new dimension of research, in which
optimization of precipitation use efficiency (PUE) for the major rain-fed (sorghum, maize and
chickpea) grown under smallholder farming in semi-arid climate has been started. The use of
in-situ rainwater harvesting is becoming the center of such an adaptation responses.
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Figure 9: Chance of 5, 7, 10 and 14 and more days dry spell risk at Adamitulu Jidokombolcha, Meiso, Dehera and
Melkassa stations
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Figure 10: Chance of rain at Adamitulu Jidokombolcha, Meiso, Dhera and Melkassa stations (based on
historical rainfall data)
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Figure 11: Seasonal rainfall characteristics of Jima station (based on historical rainfall data)
The following are list of start of season (SOS), end of season (EOS), length of growing season
(LGP), numberof rainy days in a year (NRDs(ann)) and number of rainy days in months
(NRDs(MS)) of Jima and Melkassa respectively.

Table 12: Trend and variability of seasonal rainfall characteristics at Jima stations

Statistics Kendall's tau Sen's slope p-value Alpha

SOS -0.14 0.29 0.17 Not Significant
EOS -0.05 -0.05 0.65 Not Significant
LGP 0.07 0.19 0.49 Not Significant
NRDs(ann) 0.14 0.18 0.17 Not Significant
NRDs (MS) 0.15 0.19 0.14 Not Significant

Table 13: Trend and variability of seasonal rainfall characteristics at Melkassa stations

Statistics Kendall's tau Sen's slope p-value Alpha

SOS -0.08 -0.06 0.5 Not Significant
EOS 0.09 0.15 0.4 Not Significant
LGP 0.1 0.23 0.39 Not Significant
NRDs(ann) -0.29 -0.54 0.01 Not Significant
NRDs (MS) 0.16 -0.18 0.14 Not Significant

Graph 4: Chance of dry spell at AdamituluJidokombolcha, Meiso, Werer and Melkassa
Plan for the next year
»  The climate extreme will be analyzed for the rest stations too.

Activity 2: Modelling the impacts of dry spells on major rain-fed crops grown by Smallholders
in dry lands

Activity period: July 2017 — June 2020

Objective: To analyze impact of dry spell simulation modeling on major rain-fed crops grown by
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Smallholders in dry lands
Responsible person: Girma Mamo
Reported by: Girma Mamo
Year of report: January - December 2019
Summary of the progress
»  Data for the modeling were collected from four stations and modeling work is on progress.
Treatments: 85 combinations
Location: Melkassa, Miesso and Debre Zeit

Results

Data on the duration of each phonological stage of the identified sorghum/maize/chick pea
cultivars maturity category (90, 120, 150 and 180 days, as required) have been collected from
secondary sources for an iterated simulation modelling, by putting dry spell stress scenario in
context. Such modelling, tests the response of identified sorghum: cultivars to wet spells
(excess rainwater) in terms of water logging /wetness, soil moisture flux, soil heat flux,
seasonality of relative humidity (RH), seasonality of minimum (night coldness) and maximum
temperatures, joint influence of wet spell and high temperature in terms of optimum crop
disease and insect pest management.

Plan for the next year

Data analysis will be done for all stations whose respective data were collected.

Activity 3: Filed experimentation of in field rainwater harvesting practices via soil water
balance modeling: towards enhanced PUE

Activity period: July 2017 — June 2020

Objective: Evaluate innovative in-field rainwater harvesting practices and identify best bet
water harvesting practices for managing the in-season dry spell risks reducing wider yield gaps
Responsible person: Girma Mamo

Reported by: Girma Mamo

Year of report: January - December 2019

Summary of the progress

Field experiment was conducted on Miesso and required data were collected.

Location: Meiso

Results

This activity adopts the in-situ (micro catchment) rainwater harvesting practices, while setting a
focus on the smallholder maize farmers inhabiting dry lands for the improved precipitation use
efficiency (PUE). Accordingly, two rainwater harvesting treatments have been considered (1)
basin tillage (2) mulching with various materials (organic and stone). In this case, basin tillage
minimizes runoff from the field; with the technique consisting of inducing/enhancing runoff on
a 2m wide strip between alternate crop rows, storing the runoff water in the basin. The second
treatment takes account of mulching materials; including crop residue and stone, both of which
are alternatively placed in the tillage basin and in the 2m wide run off strip.

Figure 12: Runoff plot at Meiso
Plan for the next year: Data analysis and documentation will be done.
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Crop Research Process

Lowland Pulse Research Program

Berhanu Amsalu
E-mail: berhanufenta@gmail.com; Tel: +251911796237

Research process: Crop Research

Program: Lowland Pulse Program

Project I: Enhancing common bean production and productivity through generation,
promotion and dissemination of integrated technologies for livelihood improvement, income
generation and resilience to climate change in Ethiopia

Project objectives:

e To increase production and productivity of common bean through generation of
varieties that are well adapted, high yielding, tolerant/ resistant to major biotic and
abiotic stresses and preferred by consumer and export market

e To generate, adopt, and promote management technologies, information and
knowledge for major common bean pests (insects, disecases and weeds) that
contribute for common bean production and productivity

e To generate, verify and demonstrate improved natural resource management
technologies (ISFHM & irrigation) and best agronomic practices for sustainable
common bean production and productivity in different soil type and agro ecologies

Project period: July 2018 — June 2020

Completed Research Activities

Activity 1: Collection and characterization of bush bean germplasms
Activity period: July 2018 - June 2020

Objective: To collect and characterize Ethiopian bush bean germplasms
Responsible person: Berhanu A., Dagmawit T., Abel M., Tigist S., and Behailu T., Girum
Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Non-replicated

Treatments: 150 collected landraces

Locations: Melkassa

Results

More than 150 locally collected landraces were evaluated for their agronomic performance at
Melkassa and genotyping done in collaboration with CIAT and data under analysis.
Collected landraces also categorized based on their seed color across product concepts for
future study (Tablel.1).

Tablel. Classification of germplasms based on product concepts.

Product concept (PC) Number
PC1and PC3 10
PC2and PC4 15
PC5 42
PC6 17
Others 66

Plan for the next year: Based on genotyping and phenotypic result these genotypes will be
incorporate to nursery trial under different product concepts.
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Activity 2: Large white bean national variety trial (NVT)

Activity period: July 2018 — June 2020

Objective: To evaluate and identify high yielding, stable and disease (common bacterial
blight (CBB), Anthracnose (Anth) and Angular Leaf Spot (ALS)) resistance large white bean
genotype/s

Responsible person: Berhanu A., Abel M., Dagmawit T., Tigist S., Behailu T., Girum K.,
Ibsa A., Genet K.,

Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Row Column

Treatments: 65 large white genotypes with check varieties

Locations: Melkassa, Negele Arsi, Haramaya University and Sirinka

Results

Spatial analysis using linear mixed model was done for days to maturity, pod per plant and
grain yield. Based on the result, studied traits showed large genotypic variability in most
locations and then improves the heritability of those traits. The heritability value was
sufficiently high for grain yield which ranges from 76 to 80, indicating the possibility of
progress from selection. Date to maturity and pod per plant had moderate heritability
estimates at all locations and indicate the influence of environment on the trait. Days to
maturity, pod per plant and grain yield performance of genotypes at individual location and
mean performances across locations are presented. The genotypes have high variation around
the mean number of pods per plant (11.3) and grain yield (2.3) and very small variation
observed for days to maturity (91.6) across location. The ranges of date to maturity, pod per
plant and grain yield across locations were from 90 - 93, 9.2 - 12.8 and 1.1 — 3.0-ton ha'!,
respectively. For mean grain yield, thirty-seven genotypes produced higher grain yield than
the grand mean. In general, CCSS6915-11-92-2, Campusla and CCSS6915-11-68-1gave the
best mean yield performance while DRSS6915-89-150-2, RNSS6915-89-114-1 and
CCSS6915-11-84-1 had the lowest mean performance across locations.

Plan for the next year: Best performing genotypes will be select and advance to next season
national variety trial to select the stable, high yield and disease resistant genotypes to verify
to be used by the end users.

Activity 3: Large red bean national variety trial

Activity period: July 2018 — June 2020

Objective: To develop large red bean varieties that are well adapted, high yielding, tolerant/
resistant to major disease (CBB and rust) and a biotic stress (drought) with preferable quality
Responsible person: Berhanu A, Dagmawit T, Tigist S., Behailu T., Abel M., Girum K.,
Yeyis R., Ermiyas

Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Row Column

Treatments: 45 large red genotypes with check varieties

Locations: Melkassa, Negele Arsi, Asossa and Hawassa

Results

From the result 0.27 and 0.29 genotypic variance was explained for grain yield at Arsinegelle
and Melkassa, respectively using spatial analysis (Tablel.3). Heritability estimate value was
also high for these two locations when compared with other two locations, especially with
Asossa. These large genotypic variances and heritability indicate the two locations i.e. Arsi
negelle and Melkassa are potential environments for production of large red bean. At
Hawassa the genotypic variability and heritability was moderate, this may due to some
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environmental variability during the growing period. But low genetic variability at Asossa
may indicate the environment may not be potential for the production of large red bean. The
genotypes average grain yield across environments ranged from the lowest of 1.1-ton ha™ for
DRSS6915-89-123-1 to the highest of 2.5 ton ha™' for Melkedima (Table 3). Check variety
Melkedima ranked the first at Arsi negelle and Asossa. Similarly, DRSS6915-89-86-1 and
DAB481 ranked the first at Hawassa and Melkassa, respectively. Large inter-location
variation was observed in the trial due to the variation in altitude, rainfall and temperature
across locations for large red bean genotypes. The average environmental grain yield across
genotypes ranged from 0.88-ton ha™' of Asossa to 2.67-ton ha™' at Melkassa.

Plan for the next year:

Best performing genotypes will be select and advance to next season national variety trial to
select the stable, high yield and disease resistant genotypes to verify to be used by the end
users.

Activity 4. Small white bean national variety trial

Activity period: July 2018 — June 2020

Objective: To evaluate and identify disease (CBB, HB and ALS) resistance and high
yielding small white bean genotype/s with desirable seed class and stable performance across
bean growing environments of Ethiopia

Responsible person: Berhanu A., Dagmawit T., Abel M., Tigist S., Behailu T., Girum K.,
Ibsa A., and Genet K.,

Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Row Column

Treatments: 60 small white genotypes with check varieties

Locations: Melkassa, Negele Arsi, Haramaya University and Sirinka

Results

Spatial analysis using linear mixed model was done for small white bean genotypes which
tested at four bean growing areas of the country, namely Melkassa, Arsinegelle, Haramaya
and Sirinka. From the experiment, genotypic variance ranged from 3.6 to 21.9 for date to
maturity, from 0 to 38.4 for pod per plant and from 0.1 to 0.2 for grain yield. Moderate
heritability was observed for those three traits in most test environments. But heritability for
pod per plant at Sirinka was zero, indicating the predominance of environmental effect more
than that of the genetic effect.

For mean grain yield, twenty-four genotypes produced higher grain yield than the grand
mean (3.1-ton ha " (Table 1.4) In general, SEC22, SCAM15-21-348 and GENO110 gave
the best mean yield performance while GENO348, SCAM15-21-400 and RAZI11 had the
lowest mean performance across locations. The mean days to maturity for genotypes across
location ranges from 91-95 days with a mean of 92 days. Among locations Melkassa was the
earliest (82 days) and Arsinegelle was the late maturing location (104 days). The difference
among locations in date to maturity was due to the effect of altitude that affects the climate.
Highest pod per plant during the growing season was obtained from small white beans which
grow at Arsinegelle. The highest pod per plant of (27.3) was recorded by SCAM15-21-124
and lowest (21.9) was recorded by SCAM15-21-348.

Plan for the next year: Best performing genotypes will be select and advance to next season
national variety trial to select the stable, high yield and disease resistant genotypes to verify
to be used by the end users.

Activity 5. Small red bean national variety trial
Activity period: July 2018 — June 2020
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Objective: To evaluate and identify high yielding, stable and disease (CBB, HB and ALS)
resistance small red bean genotype/s

Responsible person: Berhanu A., Dagmawit T., Tigist S., Abel M., Behailu T., Girum K.,
Yasin G., Yeyis R., and Solomon B.,

Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Row Column

Treatments: 40 small white genotypes with check varieties

Locations: Melkassa, Negele Arsi, Goffa, Hawassa and Bako

Results

The result of spatial analysis using linear mixed model for grain yield of small red bean
genotypes revealed it ranges from 0.06 at Bako to 0.23 at Hawassa. The heritability estimates
values also range from 61.2 at Melkassa to 84.6 at Goffa. Among tested genotypes NUA648,
SSIN1148 and SSIN939 were identified the best genotypes, as recorded mean grain yield of
2.9 ton ha™ across environments, while NUA640 and SCR11 were the least performer with a
mean grain yield of 2 ton ha™'. The mea environmental grain yield ranges from 3.17 ton ha™
at Melkassa to 1.61 ton ha™ at Bako.

Plan for the next year: Best performing genotypes will be select and advance to next season
national variety trial to select the stable, high yield and disease resistant genotypes to verify
to be used by the end users.

Activity 6. Maintenance of common bean germplasm (breeding lines)
Activity period: July 2018 — June 2020

Objective: To maintain common bean germplasms for future activities/use
Responsible person: Abel M., Berhanu A, Dagmawit T, Tigist S., Behailu T.,
Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Non-replicated

Treatments: greater than 100 common bean varieties and germplasms
Locations: Melkassa

Results

Maintenance of more than 100 common bean germplasms and varieties were done at
Melkassa using a single plot.

Plan for the next year: The maintained germplasms and varieties will be used in the coming
years for different breeding activities. Moreover, the maintained germplasm will be reserved
at cold-room for future use and the germplasm at the store will be also maintained in the
future too.

Activity 7. Maintain the genetic purity of released varieties and multiply breeder seed
Activity period: July 2018 — June 2020

Objective: To maintain the genetic purity of released varieties and to increase breeder seed
Responsible person: Berhanu A, Dagmawit T, Tigist S., Abel M., Behailu T., Girum K.,
Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Non-designed

Treatments: All released common bean varieties

Locations: Melkassa
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Results

A total of 9.7 quintals of breeder seed for 10 popular and recently released common bean
varieties were multiplied in the main cropping season (Table2). In addition, more than 50
nationally and regionally released common bean varieties maintenance and seed
multiplication also done.

Table 2. Varieties and amount of breeder seed multiplied

No Variety Amount (Quintal)
1 Awashl1 1.1
2 Awash2 1.5
3 Nasir 1.5
4 SER125 1.2
5 SER119 0.9
6 Ado/SAB736 0.7
7 Tafach/SAB632 1.3
8 KATBI 04
9 KATB9 04
10 Derash/BZ2 0.7
Total 9.7

Plan for the next year:
The multiplied seed will be availed to the seed growers. In the future, seed multiplication and
maintenance will continue to maintain common bean seed multiplication.

Activity 8. Advancing F6 Bruchid resistance small red bean populations to nursery
Activity period: July 2018 — June 2020

Objective: To develop high yielding, Bruchid and disease (CBB, HB and ALS) resistance
small red bean genotype/s

Responsible person: Tigist S., Berhanu A., Dagmawit T., Abel M., Behailu T., Girum K.,
Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: augmented

Treatments: 77 germplasms

Locations: Melkassa

Results

Among tested 77 genotypes (73 which developed by crossing and 4 check varieties), 33
genotypes flowers early than the one check variety DAB 107(Table3). For days to maturity
only four days differences were observed among all genotypes. The grain yield performance
of tested genotypes showed 32 genotypes performed above the best performing check variety
SER119.

Plan for the next year:

Best performing genotypes by merging with other fixed lines from the same PC or other PC
will be promote into PNVT

Activity 9. Advancing F4 common bean bacterial blight (CBB) resistance

Activity period: July 2018 — June 2020

Objective: To develop CBB resistance and high yielding genotypes for four PC (PC 1, PC2,
PC3 and PC 6)

Responsible person: Dagmawit T., Berhanu A., Tigist S., Abel M., Behailu T., Girum K.,
Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Single plot observation

Treatments: Advanced 1217 F4’s

Locations: Melkassa and Negele Arsi
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Results

Important agronomic traits and common bacterial blight (1-9) were assessed across two
locations. Based on the result 591 genotypes shows high level of resistance (1-3) for CBB,
609 genotypes shows moderate level of resistance (3.1-6) and the remains 18 genotypes
shows high level of susceptibility(6.1-9) (Fig 1).

CBB score
425
320
241
152
48
14 4 P 10 a
f 2 5 * 5 & i
2 3 4 5 6 7 8
—Score No of genotypes

Figure 1. Common bacterial blight (CBB) score of F4 populations

Plan for the next year:

After Selection at F4 based ondisease resistance and agronomic performance, genotypes will
be advance into F5

Activity 10. Advancing F3 Halo blight (HB) resistance populations (Small white, large
white, small red and speckled bean)

Activity period: July 2010 — June 2012

Objective: To develop HB resistance and high yielding genotypes for four PC (PC 1, PC2,
PC3 and PC 6)

Responsible person: Dagmawit T., Berhanu A., Tigist S., Abel M., Behailu T., and Girum
Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: Single plot observation

Treatments: Advanced 1821 F3’s

Locations: Melkassa and Negele Arsi

Results

The trial was done at Melkassa and Negelle Arsi. Although, halo blight was not appear this
season, data for the other agronomic traits like grain yield, days to maturity and other
prevailed diseases like common bacterial blight (CBB) score. Totally 1442 genotypes
selected out of 1821 genotypes.

CBB score

320

241

50 18
14 1

1 2 3 4 5 6 7 8

Score No of genotypes

Figure 2. Common bacterial blight (CBB) score of F3 populations
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Plan for the next year: The selected genotypes from these crosses have advanced to F4 in
the offseason. Then after, after the selection made, the promising lines will be promoted to
next breeding stage.

Activity 11. Developing population for high iron and zinc content and study on gene action
and inheritance

Activity period: July 2018 — June 2020

Objective: To develop high Fe and Zn genotypes and study their inheritance and gene action
Responsible person: Berhanu A., Yonas M., Dagmawit T., Tigist S., Abel M., Behailu and
T., Girum K.,

Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: North Carolina Design II

Treatments: 14 genotypes

Locations: Melkassa and Haramaya

Results

49 crossing combinations were made using North Carolina Design II (Table3). F1 crosses
were developed for many of the crosses and incompatibility were observed among the
Mesoamerican and Andean gene pools and climbing ones for some of the crosses.

Table 3. Crossing design to develop F1 Populations

Male
Femele NUAS61 NUAS60 NUS9 NUS33 MB RWR NUA229
Awash2 X X X X X X X
Tinike X X X X X X X
SER119 X X X X X X X
Tatu X X X X X X X
Dor X X X X X X X
Hawassa Dume X X X X X X X
Awash Melka X X X X X X X

Plan for the next year
Backcrossing, advancement of population and nutrient analysis will continue in the coming
off and main season.

Activity 12: Common bean population development targeted to different constraints
Activity period: July 2018 — June 2020

Objective: To develop genotypes for different biotic (disease) & abiotic (drought) stress and
quality (canning) traits

Responsible person: To develop genotypes for different biotic (disease) & abiotic (drought)
stress and quality (canning) traits

Reported by: Abel M, & Berhanu A.

Period of Report: January - December 2019

Summary of the progress

Design: non-replicated

Treatments: 34 genotypes

Locations: Melkassa

Results

Crossing was designed to develop biotic and a biotic stress resistance/ tolerance genotypes
with preferable traits like canning and high Fe and Zn for domestic and international
markets. Released varieties, genotypes advanced from the breeding program and landrace
collection were used as a parental material. A total of 67 cross combinations were done for
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small and 1
(Table 5 ang

Total




Table 1. Yield advantage of released varieties compared with standard checks

No Name and Yield (kg/ha) of candidate and Percent (%) yield of candidates over the

check varieties checks

Candidates and checks Yield Showarobit MH-97-6
1 MB 6173-B-33 1155 12.7 4.3
4 Showarobit 1025
5 MH97-6 1107

Plan for the next year: The released variety breeder seed will be multiplied and provided
for seed multipliers for further promotion.

Activity 2: Cowpea variety verification trial

Activity period: July 209 - June 2020

Objective: To develop stable, high yielding with acceptable quality cowpea varieties that
meet different market and domestic needs and also tolerant/resistant to biotic and abiotic
stresses prevailing in major growing regions.

Responsible person: Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M, Girum K.,
Yasin G., Dembele E. and Eyeberu

Reported by: Girum K. & Berhanu A.,

Year of report: January - December 2019

Summary of the progress

Three cowpea genotypes were evaluated with the check wvariety Kenketi across 4
locations.The general performances, field observation and farmers’ preferences on the
candidate genotypes was good and we are waiting the approval of these varieties.

Design Single plot with 10 m X 10 m size

Treatment: Three candidates and one check varieties

Location Melkassa, Miesso, Gofa and Kobo

Results

From Table 2.2 the best performing genotype (NLLP-CPC-07-145-21) found to give average
grain yield potential up to 1970 kg/ha followed by other superior performing genotypes,
NLLP-CPC-07-54, with gave average grain yield of 1848kg/ha and NLLP CPC-103B with
1684kg/ha yield potential. The trial was evaluated by national variety release committee
across locations.

Table 2.Yield (kg/ha) of candidate and percentage (%) yield of candidates over the check

No Name and Yield (kg/ha) of candidate and check varieties Percent (%) yield of candidates
over the check
Candidates and checks Yield Kenketi
1. NLLP_CPC-145-21 1970 35
2. NLLP_CPC-103B 1684 22
3. NLLP_CPC-07-54 1848 26
4. Kenketi 1462

Plan for the next year: The released variety breeder seed will be multiplied and provided
for seed multipliers for further promotion.

Activity 3: Cluster bean (Guar) variety verification trial

Activity period: July 2019 - June 2020

Objective: To register introduced Cluster bean genotype with good grain yield and stability
across location

Responsible person: Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M.,Girum K.,
Yasin G., Habtamu and Nigussie

Reported by: Girum K. & Berhanu A.,

Period of Report: January - December 2019

Summary of the progress

One cluster bean genotype was introduced and evaluated/verified across 3 locations

Design: Non replicated 10¥10 m

Treatment One candidates
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Location Melkassa, Miesso and Arbz

Results

The candidate genotype has a potent
has also a unique feature of adapti
evaluated by national variety release
field observation and farmers’ prefer
the approval of the release of these ve

Figure 1. Cluster bean plant

Plan for the next year: After re
disseminated for seed producers

Activity 4: Mung bean genotypes Na
Activity period: July 2019 — June 20
Objective: To develop stable, high y
meet different market and domestic
stresses

Responsible person: Dagmawit T., ]
A., Yasin G.,Yirga K.,Habtamu and I
Reported by: Girum K. & Berhanu /
Year of report: January - December
Summary of the progress

45 Mung bean genotypes were eval
The tested genotypes mean grain y
presented in Table 3.

Design: 5x9 alpha lattices
Treatments: 45 genotypes with the ¢



was 13.3kg/ha”’. These results showed that the differences in grain yield performance among
the tested genotypes were non-significant.

Plan for the next year: The trial will be repeated across multi-location for the coming
cropping season to select genotypes with higher yield and stable performance.

Activity 5: Cowpea early duration national variety trial

Activity period: July 2019 - June 2020

Objective: To develop stable, high yielding with acceptable quality cowpea varieties that
meet different market and domestic needs and tolerant/resistant to biotic and abiotic stresses
prevailing in major growing regions

Responsible person: Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M., Girum K.,
Yasin G., Genet

Reported by: Girum K. & Berhanu A.,

Year of report: January - December 2019

Summary of the progress

In these trial 25 promising cowpea genotypes along with check variety Kenketi was
assembled in lattice design with 3 reps and evaluated across 7 agro ecologies. Mean
performances of the test genotypes for grain yield is presented in Table 5.

Design: 5 x 5 triple lattice

Treatments: 25 entries including the check variety

Location: Melkassa, Miesso , Babile, Gofa, Sekota, Jinka and Kobo

Results

The analysis of variance of data at individual locations and over location revealed highly
significant difference at P< 0.01between the genotypes in grain yield at all locations. The
mean performance across environments of 25 early duration cowpea genotypes showed a
considerable amount of variation in grain yield (Table4).

The mean average grain yield of the genotypes across the environments ranged from the
lowest to the highest grain yield (1220-2000 kg ha™). The highest means grain yield value
was 2000 kg ha” on the Cp63 followed by Cp65 with mean 1980 kg ha-1, whereas the
lowest mean grain yield value of 1220 kg ha™ was obtained on CP25 genotype (Table 2.4).
Similarly, the difference between the highest yielding Cp63 genotype and the check Kenketi
variety was 1790 kg ha™. The variation in range of mean reflects the extent of phenotypic
variability in respect of the characters, includes another variance component (GEI)

Table 3. Mean grain yield (ton/ha) performance across environments of 25 earrly duration cowpea genotype

Genotype Babile Jari Kobo Melkassa Miesso Overall
Cp63 1.97 2.63 2.05 1.78 2.03 2
Cp65 1.89 2.81 2.14 1.29 2.07 1.98
Cp59 1.65 2.87 1.93 1.22 2.08 1.96
Cp56 1.62 2.77 1.96 1.26 2.03 1.89
Cpl8 1.04 2.5 2.03 1.64 2.39 1.88
Cp24 1.34 2.51 1.79 1.7 2.38 1.86
Cp44 1.45 2.44 2.02 1.25 2.15 1.84
Cp26 1.51 2.59 2.04 1.15 1.89 1.81
Kenketi 1.15 2.51 1.87 1.73 1.72 1.79
Cp54 1.2 2.71 2.1 0.81 2 1.78
Cp22 1.56 2.06 1.93 1.42 2.12 1.78
Cp55 1.45 2.53 1.97 1.25 1.68 1.77
Cpl4 1.09 2.16 2.4 1.49 1.61 1.76
Cp42 1.59 2.18 1.79 1.1 1.71 1.72
Cp31 1.15 2.16 2.3 1.02 1.81 1.71
Cp73 0.95 2.45 2.15 0.83 1.74 1.68
Cp53 1.65 1.75 1.53 1.3 1.95 1.6
Cp52 1.01 1.9 1.26 1.65 1.87 1.57
Cp43 0.8 1.6 2.1 0.61 2.66 1.56
Cp35 1.03 2 0.98 1.52 2.05 1.52
Cp20 0.85 2.09 1.62 0.88 1.9 1.49
Cp7 1.07 1.7 1.71 0.93 1.55 1.43
Cpl2 0.72 2.01 1.47 1.12 1.28 1.4
Cp70 0.56 1.96 1.51 1 1.63 1.38
Cp25 0.7 1.61 1.65 0.5 1.27 1.22

(93]



Genotype Babile Jari Kobo Melkassa Miesso Overall

Mean 1.24 2.26 1.85 1.22 1.9 1.7
LSD 0.28 0.59 0.48 0.34 0.28 0.29
Cv 21 28.09 23.53 26.18 13.75 24.51
Genotype sig o ok ok Hok Hok o
Genx Env sign *x

Plan for the next year: The trial will be repeated one more year to select stable variety

Activity 6: Dual purpose cowpea National Variety Trial

Activity period: July 2019 - June 2020

Objective: To select dual purpose cowpea genotype/s with superior performance in yield,
disease resistance & stability across testing site

Responsible person: Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M., Girum K.,
Yasin G., Genet

Reported by: Girum K. & Berhanu A.,

Year of report: January - December 2019

Summary of the progress

In this trial 25 promising dual-purpose cowpea genotypes along with checks Black eye bean
and TVU were assembled in lattice design and tested bread wheat genotypes at 7 locations
during main cropping seasons (2019). Mean performances of the test genotypes for the grain
yield is presented in (Table 2.5).

Design: 5 x 5 triple lattice

Treatment: 25 genotypes including the check variety

Location: Melkassa, Miesso , Babile, Gofa, Sekota, Jinka and Kobo

Results

There were significant differences among entries at (p>0.01) in all locations except at Kobo.
Genotypes Trt-26, Trt-1, Trt-33, Trt-59 and Trt-18 showed better yield performance over the
checks (Black eye bean and TVU). A total of 12 genotypes showed a superior yield
performance over the grand mean.

The mean average grain yield of the genotypes across the environments ranged from (1220 —
1550 kg ha™). The highest means grain yield value is obtained 1550 kg ha™' from Trt-26
followed by Trt-1 with mean yield of 1540 kg ha', whereas the lowest mean grain yield
value of 470 kg ha™' was obtained on Trt-17 genotype. Similarly, the difference between the
highest yielder Trt-26 genotype and the check Black eye bean variety was 24 kg ha-1 in
grain yield. These results showed that differences in grain yield performance among the
tested genotypes were significant.

Table 4. Mean grain yield performance of dual-purpose cowpea genotypes at individual location and
combined over locations

Genotypes Gofa Haramaya Kobo Melkassa Miesso Overall
Trt-26 1.13 1.60 1.80 1.61 1.76 1.55
Trt-1 1.08 1.49 1.80 1.46 1.98 1.54
Trt --- 1.14 1.20 1.80 1.69 1.83 1.49
Trt-33 0.46 1.92 1.80 1.14 1.99 1.36
Trt-59 0.95 1.57 1.80 1.14 1.69 1.36
Trt-18 0.72 1.57 1.80 1.34 1.70 1.33
Black eye bean 1.00 0.97 1.80 1.14 1.93 1.29
Trt-49 0.87 1.64 1.80 1.02 1.47 1.25
TVU 0.95 1.40 1.80 1.04 1.58 1.25
Trt-37 1.09 1.47 1.80 0.61 1.61 121
Trt-52 0.88 1.01 1.80 0.92 1.56 1.09
Trt-54 0.70 1.02 1.80 0.93 1.70 1.09
Trt-8 0.68 1.11 1.80 0.59 1.60 1.00
Trt-7 0.63 0.67 1.80 0.85 1.81 0.99
Trt-31 0.74 1.05 1.80 0.88 1.29 0.97
Trt-15 0.63 0.78 1.80 1.24 1.31 0.95
Trt-32 0.00 0.82 1.80 0.65 1.64 0.94
Trt-5 0.42 1.32 1.80 0.46 1.52 0.90
Trt-20 0.55 0.98 1.80 0.72 1.39 0.87
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Trt-14 0.43 1.15 1.80 0.75 1.19 0.82

Trt-43 0.45 0.77 1.80 0.55 1.50 0.79
Trt-12 0.47 0.66 1.80 0.57 0.84 0.56
Trt-13 0.00 0.77 1.80 0.36 0.88 0.53
Trt-69 0.54 0.53 1.80 0.24 0.86 0.51
Trt-17 0.00 0.41 1.80 0.21 0.00 0.47
Grand Mean 0.75 1.12 1.80 0.88 1.53 1.04
LSD 0.44 0.29 0.00 0.26 0.47 0.27
Genotype sig *% *k Ns *k *k *k

GenxEnv sig *x

Plan for the next year: The trial will be repeated one more year to select stable variety

Activity 7: Lima bean (Phaseolus lunates) variety verification trial

Activity period: July 2019 - June 2020

Objective: To register introduced Lima bean genotype with good grain yield and stability
across locations.

Responsible person: Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M, Girum K.,
Ibsa A.,Yasin G.Yirga.,Eyuel and Eyeberu

Reported by: Girum K. & Berhanu A.,

Year of report: January - December 2019

Summary of the progress

Seed multiplication for two lima bean genotypes were done

Design Single plot with 10 m X 10 m size

Treatment: Two candidate genotypes

Location: Melkassa, Negelle Arsi, Pawe, Jimma, Bako, Assosa and Harosebu

Result

The seeds of candidate genotypes were multiplied.

Plan for the next year: the trial will be verified the coming cropping season across location.

Activity 8: Adzuki bean adaptation Trial

Activity period: July 2019 - June 2020

Objective: To register introduced Adzuki bean genotype with good grain yield and stability
across locations.

Responsible person: Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M, Girum K.,
Ibsa A.,

Reported by: Girum K. & Berhanu A.,

Year of report: January - December 2019

Summary of the progress

Two Adzuki bean genotypes evaluated as an adaptation trial with the check

Design Single plot with 10 m x 10 m

Treatment: two candidate genotypes

Location Melkassa, Meiso, Babile

Results

Adaptable variety was identified and one candidate genotypes showed 25% yield advantage
than check

Plan for the next year: Best performing genotype will be promoted for variety verification
trial in the coming cropping season.

Activity 9: Breeder seed multiplication of Lowland pulses

Activity period: July 2019 - June 2020

Objective: T o maintain the genetic purity and the availability of other lowland pulse
varieties

Responsible person: Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M. and
responsible persons from respective centers

Reported by: Girum K. & Berhanu A.,
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Year of report: January - December 2019

Summary of the progress

This activity done with purpose of to multiply and maintain Mung bean and cowpea varieties
breeder seeds in order to supply quality seed stocks in Melkassa .

Design: Big plot size

Treatment Two Varieties

Locations: Melkassa and Miesso

Results

During the season, a total of 10 Qt Bole and Kenketi cowpea varieties breeder seeds was
multiplied and maintained. Similarly, a total of 4Qt NVL and N-26 Mung bean varieties
breeder seeds was multiplied and maintained (Table6).

Table 5. Amount of cowpea and Mung bean breeder seed produced in 2019 cropping season

Variety Amount (Qt)
Cowpea (Bole and Kenketi variety) 10

Mung bean (NVL and N-26 variety) 4

Total 14

Plan for the next year: The multiplied seed will be availed for subsequent seed producers
and for promotion.

Activity 10: Germplasm maintenance of lowland pulses

Activity period: July 2019 — June 2020

Objective: To rejuvenate the available breeding materials of lowland pulse crops.
Responsible person: Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M., Girum K.,
Reported by: Girum K. & Berhanu A.,

Year of report: January - December 2019

Summary of the progress

200 cowpea genotypes were maintained

Design: non randomized single plot

Treatment: 200 different cowpea genotypes

Location: Melkassa

Results

A total of 200 cowpea genotypes were maintained and rejuvenated

Plan for the next year: The multiplied seed will be used for future nursery trial and
reserved. In the future rejuvenate of germplasm will also continue to maintain the existing
germplasm for future use.
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Moisture and Heat Stress Maize Research

Alemshet Lema

E-mail: alegc98@gmai.com; Phone: +251911782027
Research process: Crop Research
Project: Improved maize technologies for drought stressed, heatprone and irrigated areas of
Ethiopia (Government and small grantfunded activities)
Project period: June 2017 - June 2020
Activity 1: Introduction and evaluation of early and intermediate maturing non-QPM hybrids
for drought and heat prone areas
Activities Period: June 2017 - June 2020
Objective: To identify well adapted maize hybrids to the local agroecology with >10% yield
advantage and other biological merits over the check for possible release.
Responsibility: Dereje A., Lealem T., Alemeshet L., Talef W.
Reported by: Alemeshet L.
Period of Report: January - December 2019
Summary of the progress
Six Sets of trials containing 255 genotypes were evaluated at Melkassa and Dhera (Table
1). Data were collected for traits Like GY (ton/ha), AD(d),SD (d), PH(cm), EH(cm),
RL(%), SL(%), NP(n), NE(n), EA(Scale of 1-5), PA(Scale of 1-5), MOI(%), as well as
TLB(Scale of 1-5) and CLR (Scale of 1-5). Data was analyzed using CIMMYT Field
book and selection was made based on their performance over the local checks used
based on the combined analysis results over the locations. Better materials were identified
for request to introduce and evaluate them further in more location to generate better data
for possible release. Since the project ended the selected materials were incorporated in
different activities proposed in the new project so that the pass all the appropriate trials
stages to be qualified for the requirements of variety release in Ethiopia.

Table 1. Summary of Different sets of Trials Evaluated under Activity 1.

Trial Name Source Design # Geno Loc # Geno>Chk
EHYBI19 CIM. ZIM a-Lattice 40 BS 38

IHYB19 CIM. ZIM a-Lattice 42 BS 40

STT19-FAW- CIM.KEN a-Lattice 55 BS,DR 30 (DK777)
EVALTWC-06 CIM.KEN a-Lattice 55 DR 27

STT19A-MLN CIM.KEN a-Lattice 45 BS,DR 27(Duma43)
M19-05 1ITA a-Lattice 18 BS,DR 0

Design: RCBD and Alpha lattice

Treatment: Maize varieties of different background including pro-
vitamin A introduced from IITA, Conventional three
way cross and MLN tolerant hybrids from IMMMYT.

Locations: Melkassa and Dhera (Quarantine sites)

Results

255 hybrids from CIMMYT regional trial as well as WEMA project and IITA were
introduced and evaluated in five different trial sets at Melkassa and Dhera in 2011/12
main season. Data analysis showed that the genotypes performed differently and
significantly at the two locations and combined analysis was not performed. Therefore,
selection was made based on the data observed at Melkassa. The Genotypes in each sets
of trials showed that sufficient variability in grain yield. The top ten Genotypes in
EHYBI19 showed a yield range from 7.3tonha™'(Ent 40) to 9.6tonha™ (Ent 27) with a yield
advantage over the check (Ent 39 with yield of 6.6tonha™) ranging from 12% to 46%
respectively (Table 2). From IHYB19 set the top ten hybrids depicted yield ranging from
7.4tonha™'- 9.8tonha™ and yield advantage over the check with the range of 8% to 43%
over the check (Ent 41). From STT19A-FAW sets the yield range of the top ten hybrids
were 6.88tonha-1 to 9.75tonha-1 and yield advantage of 22% to 73% over the check (Ent
49), whereas set STTI9A-EVALTWC showed a yield performance varied from
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8.41tonha-1 to 9.88tonha-1 and yield advantage of 16% to 37% as well as M19-05 set
showed none of the genotypes were better than the check (Table 2). In General 162
genotypes showed better yield performance (>10% Yield Advantage over the best check)
from all the Six sets of trials evaluated were selected and advanced to be considered for
evaluation in the upcoming project (Table 1).

Plan for the next year: The selected materials will be requested along with their parental
lines and will be promoted to the next stage of varietal evaluations

Table 2. Yield Performance of the top ten Genotypes evaluated across Melkassa and Dhera under Six Trial Sets

EHYBI19 IHYB19 STT19A-FAW STT19A-MLNEVLTWC- STTI19A-EVALTWC M19-05

Entry GW Rank ADV Entry ADV Entry GW ADV Entry GW ADV Entry GW ADV ADV GW Rank
27 9.6 1 1.46 30 10 1.4 15 9.75 1.7 5 9.9 1.37 20 12.48 1.31 MH140 9.45 1
23 9.4 2 1.43 12 10 1.4 33 9.7 1.7 17 9.8 1.36 24 11.86 1.24 14 9.1 2
8 9.2 3 1.41 20 10 1.4 55 8.84 1.6 13 9.3 1.28 29 11.74 1.23 1 9.08 3
13 9.1 4 1.39 29 10 1.4 13 7.86 1.4 10 9.2 1.28 7 11.48 1.2 7 9.06 4
11 9 5 1.38 11 10 1.4 36 7.25 1.3 8 9.1 1.25 23 11.47 1.2 16 8.82 5
26 8.9 6 1.36 8 10 1.4 28 7.17 1.3 2 9 1.24 6 11.42 1.2 13 8.76 6
20 8.9 7 1.36 9 10 1.4 10 7.11 1.3 1 8.9 1.23 36 11.3 1.18 17 8.55 7
36 8.8 8 1.35 3 9 1.4 37 6.92 1.2 11 8.7 1.2 35 11.29 1.18 2 7.94 8
6 8.7 9 1.32 13 9 1.4 27 6.9 1.2 43 8.5 1.18 5 11.21 1.18 15 7.75 9
29 8.5 10 1.3 10 9 1.4 46 6.88 1.2 26 8.4 1.16 10 11.19 1.17 8 7.75 10
40 73 33 1.12 42 7 1.1 49 5.65 1 39 7.2 1 6 7.63 11
39 6.6 39 1 41 7 1
Mean 8 21 9 5.85 7.6 10.16 7.87
MSe 0.5 1 1.83 0.7 251 1.88
CV 9.2 9 23.2 11 15.6 17.42
> T — T - o

Note-

*ADV= Yield Advantage Over the Local Check (%), the two digits after the Decimal point shows the
Yield Advantage in % over the appropriate local check in that specific trial.
** Abbreviated traits are explained under Table 6.

Activity 2. Introduction and evaluation of non-QPM OPVs for drought prone areas
Activities Period: June 2017 - June 2020

Objective: To identify well adapted maize OPVs to the local agroecology with >10% yield
advantage and other biological merits over the check for possible release

Responsibility: Lealem T., Alemeshet L., Dereje A., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of progress: Three Sites of Trials were Hosted which were requested from IITA
in 2019 and were evaluated at Melkassa and Dhera sites (Table 3). All the three trials were
conducted very well and data was collected for GY (ton/ha), AD(d),SD (d), PH(cm),
EH(cm), RL(%), SL(%), NP(n), NE(n), EA(Scale of 1-5), PA(Scale of 1-5), MOI(%), as
well as TLB(Scale of 1-5) and CLR (Scale of 1-5). Data was analyzed using CIMMYT Field
book and selection was made based on their performance over the local checks used based on
the combined analysis results over the locations. Entries with at least 10% Yield advantages
were advanced to the next trial stages. Seed request was made for those selected genotypes
from their parent institutions for evaluations.

Table 3. Summary of Different sets of Trials Evaluated under Activity 2

Trial SOURCE Design #GENO #GENO>CHC
M19-02 IITA a-Lattice 20 1 (not 10%)
M19-17 IITA RCBD 12 0

M19-18 IITA RCBD 12 2 (not 10%)

Design: RCBD and Alpha lattice

Treatment: Maize varieties of different background including pro-vitamin A introduced
from IITA, Conventional three way cross and MLN tolerant hybrids from
CIMMMYT.

Locations: Melkassa and Dhera (quarantine sites)

Results
44 OPVs were introduced from IITA in three different sets each with ProA and Stress
tolerant OPVs and were evaluated at Melkassa and Dhera. The result Showed that Only
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Three OPVs showed better performance over the check but no variety showed 10% Yield
Advantage over the check. In These Sets of IITA trials, The top ten individuals showed yield
ranging from 2.3tonha” to 4.64tonha™ in Set M19-17 with none of the materials showed
superior performance to any of the checks whereas in M19-18 the yield range of the top ten
varieties were in the range of 2.4tonha™ to 4.01tonha” with only 2 varieties with better
performance than the check though the yield advantage does not reach the minimum 10% ,
in set M19-02 the top ten varieties at Melkassa and Dhera showed yield in the range
of 4.29tonha-1 to 6.01 tonha-1and only one variety was better than the check (Table 4).
The result showed that all the genotypes performed very poorly which was due to late
planting of all the trials which faced terminal stress and heavy FAW leaf damage which may
contributed to the observed performance

Plan for the next year: the selected materials will be requested along with their parental
lines and will be promoted to the next stage of varietal evaluations

Table 4. Yield Performance of the top ten Genotypes evaluated across Melkassa and Dhera under three Trial Sets

M19-17 M19-18 M19-02

ENTRY NAME GW Rank Entry Name GW Rank Entry GW Rank
12 MH140 4.64 1 9 4.01 1 3 6.01 1
11 MK2 4.42 2 7 389 2 MK2 5.62 2
7 4.18 3 12 MH140 379 3 5 4.63 3
8 3.67 4 11 MK2 376 4 9 4.57 4
5 3.51 5 6 3.6 5 7 4.44 5
2 3.33 6 10 353 6 10 431 6
6 2.92 7 5 33 7 15 4.29 7
9 2.87 8 3 2.5 8 11 3.99 8
3 2.73 9 8 2.4 9 4 3.94 9
1 2.54 10 4 2.22 10 6 3.9 10
4 2.5 11 1 1.87 11 8 3.86 11
10 2.3 12 2 1.76 12 16 3.85 12
Mean 33 7 3.05 7 4.02 11
LSD (0.05) 0.63 4 047 4 1.19 6
MSe 0.2 0.09 0.43

Ccv 13.54 9.65 16.36

p deokok ek deokok

Activity 3: Per se performance evaluation of introduced and locally generated conventional
and non-QPM inbred lines for drought and heat prone arecas

Activities Period: June 2017 - June 2020

Objective: To evaluate and identify inbredlines with acceptable yield performance by seed
producers under random environmental conditions

Responsibility: Dereje A., Lealem T., Alemeshet L., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress: Four sets of trials were conducted again at Melkssa and Dhera. One
of the trial was introduction from IITA and the rest three are for MSC student thesis works
(Table 5). A total of 182 Inbred lines were evaluated across the two locations and data was
collected for GY (ton/ha), AD(d),SD (d), PH(cm), EH(cm), RL(%), SL(%), NP(n), NE(n),
EA(Scale of 1-5), PA(Scale of 1-5), MOI(%), as well as TLB(Scale of 1-5) and CLR (Scale
of 1-5). Data was analyzed using CIMMYT Field book and selection was made based on
their performance as well as their overall adaptation to the environments which were made
by panel of breeders. In this case the number of genotypes selected for advancement were
not made based on yield comparison but based on other merits like their disease reaction or
over all adaptation to their local genotypes. The student Thesis work analysis and
interpretation will be done by three students (Tefera, Bulo and Estifanos) and their thesis
work is under progress but not completed yet t include results from their work in this report.
The IITA trial result is presented as below.
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Table 5. Summary of Different sets of Trials Evaluated under Activity 3

Trial Design Source # Lines
M19-08 o-Lattice IITA 40
TeferaMsc o-Lattice Local 65
Bulo MSc¢ o-Lattice Local 42
EstifanosMsc o-Lattice Local 35
Total 182

Design: Alpha lattice
Treatment: Maize Inbredlines from IITA and Locally Developed Lines
Locations: Melkassa and Dhera (quarantine sites)

Results

ANOVA for Introduced IITA Lines showed that sufficient variability was observed among
the inbred lines for the traits measured. The top ten lines showed a yield performance
ranging from 2.46tonha” (L8) to 3.6tonha'(L16) with mean of 1.88tonha” which was within
the range of the minimum yield potential that is considered acceptable by seed producers.
These lines showed late flowering time ranging from 75.6d (LS5) to 83.9d (L13) with mean of
82.4d which might not be suitable for low moisture stress agro ecologies but since the trials
were planted late the flowering time could have been affected due to the terminal stresses
occurred during the trial period. The EH measured were within the range of 0.41 to 0.64
which 0.64 was not a good type of line which showed high ear placement which might result
in lodging where as some lines showed good level of prolificacy like L13 with 2.09 EPP and
L16 with 1.97 EPP and L29 with 1.64EPP which were good for high yield performance as
well as drought adaptation. The Ear rot percentage ranged between 0 to 8% and mean of
3.3% which showed that these genotypes relatively showed better tolerance to ear rot.
Among the top ten Lines like L5 (2.2), L15 (2.4), L8 (2) showed acceptable ear aspect which
showed that these lines were good for breeding and hybrid formation (Table 6). When it
Comes to selection since these is a per se trial usually the selection was done based on their
merits in terms of disease reaction, plant architecture or some other attributes. The number of
genotypes selected in this case was much higher than the usual yield trails.

Plan for the next year: the selected lines will be requested and will be used as integral part
of the local breeding program to generate hybrids and to develop other lines through
recycling.

Table 6. Yield and Agronomic Trait Performance of the top ten Lines evaluated across Melkassa and
Dhera

Entry GW  Rank AD ASI  PH EH EPO RL SL EPP  HC ER MOI EA PA
16 360 1 804 -1.1 1832 80.5 045 1.0 03 1.97 157 4.1 16.5 2.8 2.5
5 354 2 756  -0.9 1719 762 046 1.1 0.5 1.00 7.3 8.0 189 22 2.8
28 312 3 80.5 -0.7 173.7 1034 059 09 09 1.64 6.8 -0.2 153 2.7 2.7
13 285 4 839 05 198.7 928 047 51 -02 209 -47 -08 19.7 3.1 3.1
25 276 5 774  -0.6 146.2 712 045 -62 13 1.27 7.6 1.6 240 29 29
9 265 6 788 23 1502 794 052 1.0 -0.6 143  -33 1.8 160 34 2.5
14 263 7 82,6 -23 1952 979 050 -1.1 0.7 1.04 45 4.5 16.5 2.8 2.6
15 262 8 829 0.6 1844 1215 064 02 -03 077 182 0.0 212 24 3.1
21 253 9 81.0 0.6 1624 633 041 08 -08 08 -20 72 155 29 29
8 246 10 79.8  -1.6 186.9 924 049 -2.0 0.7 1.32 302 -3.7 179 2.0 2.6
Mean 1.88 21 824 05 1553 79.7 051 3.1 0.7 1.02 6.9 33 189 3.0 3.0
LSD

(0.05) 087 12 2.4 22.7 183 5.3 041 152 164 33 1.2

MSe 0.25 173 2.1 166.3 1213 0.00 829 6.3 007 779 746 25 0.3 0.2
p Hokok ns Hokok sekk ns ns ns ns sk oskeok ns Hokok ok ns

GW=Grain Weight (toonha-1); AD= Anthesis Day (d); ASI= Anthesis Silking Interval; PH= Plant Height(cm); EH=Ear Height(cm); EPO=Ear Position
(EH/PH); RL=Root Lodging( %); SL= Stem Lodging (%); EPP=Ear Per plant (no.); HC= Bad Husk Cover (%); ER= Ear Rot (%); MOI= Moisture Content
(%); EA=Ear Aspect (Scale 1-5, 1=Excellent, 5= Worst); PA= Plant Aspect (Scale 1-5, 1=Excellent, 5= Worst);
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Activity 4: Formation of different bi-parental crosses for development of inbred lines
Activities Period: June 2017 - June 2020

Objective: To begin Line development through recycles breeding locally

Responsibility: Dereje A., Lealem T., Alemeshet L., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress:

This Activity was Part of MERCI Project Line development program at Melkassa. The
nursery was done in 2017 and the advancement continued until this report compiled. 12
populations 6 of them male and 6 of them were made using 12 inbred lines and 12
populations were generated in 2017 and Advanced to F2, F3stages in 2018 and 2019
respectively. Currently this nursery is at F3 stage ready for Advancement to F4 and then to
be used in Test Cross formation.

Design: None

Treatment: 12 Inbred lines

Locations: Melkassa

Results

In this Activity each of the male Line was crosses with each of the female within the group
in a bi parental mating design. The male and The Female lines in each group were from the
same heterotic group. From these bi-parental crosses schemes 36 different populations were
generated to start breeding program through line recycling. Out of the generated bi-parental
crosses only 12 of them were advanced to Selfing stages.

Plan for the next year: The lines will be advanced to F4 and will be used to form Test
Crosses.

Activity 5: Inbred line development of non-QPM materials for drought prone area

Activities Period: July 2017 - June 2020

Objective: To develop high combiner non-QPM inbredlines through pedigree and SSD
method breeding

Responsibility: Lealem T., Dereje A., Alemeshet L., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress

Two sets of inbredlines development nurseries were conducted. EEILD(Melkassal) (31) and
the second ILD19 extracted from (Melkassa2, CML444/CML547, CML440/CML445,
Melkassa3 and China source) and containing 148 lines were planted at Melkassa A2 field
and were Advanced to F3 Stages and then Planted at B1 field and Advanced to F4 Stage
through selfing.

Design:None

Treatment: Maize Inbredlines

Locations: Melkassa

Results

ILD19 = 148 1 ILD lines test cross were made for early generation evaluation For MSc
Student and at the same time the other set were used to advance the lines. In addition, 31
Extra early lines were selected out of 71 lines and Advanced to F5 (Table 7).

Plan for the next year- The Advancement will Continue to the next Inbreeding Stage while
test cross formation will take place at

Table 7. Lines Advancement at Melkassa of Activity 5

Nursery Name # of Lines Advaced
ILD19 148 148
EEILD (Melkassal) 71 31
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Activity 6: Molecular diversity analysis of non-QPM and QPM inbred lines

Activities Period: July 2017 - June 2020

Objective: To characterize the genetic pools of inbredlines developed at Melkassa as
compared to the known maize genetic pools across the world

Responsibility: Lealem T., Dereje A., Alemeshet L., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress

Twentyseeds from 648 inbred lines from different sources including locally developed lines,
CIMMYT Advanced Lines, DH lines were prepared and submitted along with all the
information to Holeta Plant Biotechnology Research Program. They will germinate them on
trays and take leaf samples and send them to University of Queens Land. The Genotyping
Result was not sent to us yet.

Design: None

Treatment: 648 Maize Inbred lines

Locations: Melkassa /Holeta/UQ

Results

648 Lines were submitted to Holeta biotechnology Laboratory for Genotyping and the
Genotyping result was not reported back yet.

Plan for the next year: The result will be used to classify the genotypes according to their
Genetic relation ship

Activity 7: Formation of non-QPM and QPM test crosses

Activities Period: July 2017 - June 2020

Objective: To determine the heterotic pools and combining ability of maize inbredlines
Responsibility: Alemeshet L., Dereje A., Lealem T., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress

Four Different Test Cross formation nurseries were planted at B1 in Melkassa and test cross
was made using different testers (MK19Mnl5 containing 84 lines crossed with 2 testers,
Mk19MN16 containing 161 lines and test crossed with two testers, Bulo Thesis containing
148 Lines test crossed with two testers and Estifanos Thesis work containing 29 lines test
crossed with four testers) (Table 8).

Design: None

Treatment: Maize Inbred lines and Testers

Locations: Melkassa

Results

A total of 902 test crosses were formed (Table 8). The Generated test crosses were organized
in to different trial sets f evaluated 2019/2020 main season.

Plan for the next year- The results from the test cross evaluation will be used to select

inbredlines and use them for different hybrid formation.
Table 8. Summary of nurseries conducted under activity 7

Nursery name Number of Lines Testers Expected Cross
MKI9MNI15 84 CML144, CML159 168
MKI9MN16 161 CML144, CML159 322
BULO THESIS 148 CML312, CML395 296
ESTIFANOS THESIS 29 CML312, CML395, CML444, CML442 116

Activity 8: Formation of non-QPM & QPM single cross hybrids

Activities Period: June 2017 - June 2020

Objective: To identify best single crosses with >10%yield advantage over the check for
possible release or to use them for three ways cross hybrid formation.

Responsibility: Lealem T., Dereje A., Alemeshet L., Talef W.
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Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress: 48 inbred lines were selected based on the phenotypic and molecular
characterization in Design-II to generate about 240 single crosses in 2018/19. They were
planted in B1 field at Melkassa and due to irrigation problems, most of the lines failed to
synchronize and were maintained by selfing.

Design: NA

Treatment: Maize Inbred Lines

Locations: Melkassa

Results

Single Crosses of 31 of the lines out of the 48 were successful 1 made. The seed produced
was not enough for some of the crosses due to flower synchronization due to irrigation
problem.

Plan for the next year: The generated single crosses will be evaluated for their yield
potentials in the coming years.

Activity 9: Preliminary variety trial of early and intermediate non-QPM and QPM hybrids
and test crosses

Activities Period: June 2017 - June 2020

Objective: To identify best hybrids with >10%yield advantage over the check for possible
release and identify inbredlines with good breeding values

Responsibility: Alemeshet L., Dereje A., Lealem T., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress:

Two sets of trials were organized as PVT 2019. Set-1(Early) containing 238 Genotypes
organized as one trial set and to be planted at Melkassa, Dhera and Werer. Unfortunately, it
was not planted at Dhera due to land shortage. Set-2 (Intermediate) Containing 476
Genotypes organized as one trial set and to be planted at Melkassa, Dhera and Werer (Table
9). Unfortunately, it was not planted at Dhera as well due to the same reason. Both trials
planted at Melkassa, were harvested and are on the process of Data analysis but the trials at
Werer was planted very recently due to the seasonal variation and are on flowering stages.
Out of the generated test crosses, we organized sub sets of trials for two students to do their
MSC thesis work Studies on them and the detail report of their finding will be used by the
breeding program.

Design: PREP

Treatment: Maize Test Crosses

Locations: Melkassa and Werer

Results

Data was collected for GY (ton/ha), AD(d),SD (d), PH(cm), EH(cm), RL(%), SL(%),
NP(n), NE(n), EA (Scale of 1-5), PA (Scale of 1-5), MOI (%), as well as TLB (Scale of 1-5)
and CLR (Scale of 1-5). The Data from Melkassa was ready but due to the seasonal variation
between Melkassa and Werer combined analysis not conducted. The trial at Werer is
currently under harvesting. Data analysis and reporting will be done by UQ and EIAR
biometricians, data cleaning and curing is under way for Melkassa Set. Bulo and Estifanos
are currently working on the remaining sets of trials to be reported by the students
themselves.

Plan for the next year- The analysis will be done by the team of EAIR and UQ team since it
is a PREP trial and the result will be used for advancing selected genotypes.
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Table 9. Summary of Trials Evaluated under PVT (Activity 9)

Trial Name # of gen. Location
DIHP19 402 MK,DR, WR
DEHP19 228 MK,DR, WR
BULO THESIS 84 MK, DR
ESTIFANOS THESIS 72 MK, DR
TOTAL 786

Activity 10: National variety trial of non-QPM hybrids

Activities Period: June2017 - June 2020

Objective: To identify best hybrids with >10%yield advantage over the check for possible
release

Responsibility: Alemeshet L., Dereje A., Lealem T., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress: Two Sets of NVT was conducted which includes WEMA Hybrid
Selected from CIMMIYT Source (MK, DR) and WEMA hybrids Selected from Monsanto
(MK, DR, MS) .Two Candidate hybrids (Monsanto) were selected for verification and this
was conducted to strengthen the data for VVT. Data analysis was done and Submitted to the
variety evaluation committee.

Design: RCBD and Alpha lattice

Treatment- Maize varieties

Locations-Melkassa, Dhera and Miesso

Results

ANOVA for Across Location evaluation showed that significant difference was observed
among the genotypes for grain yield and related traits. Grain Yield for WEMA source NVT
across showed ranging from 4.8tonha (MH138Q) to 7.6tonha” (WE7212) whereas the yield
advantage over MH140 ranged from 11.6% (WE1259) to 40.2% (WE5202) (Table 10).
Genotype performance of NVT trials from CIMMYT for grain yield ranged from 5.06tonha’’
(MH140) to 7.29tonha™ (Ent19) with a yield advantage ranging from 6% (Ent 13) to 44%
(Ent 19) (Table 11). Currently we submitted WE7210 and WE8216 based on the data from
2017 and 2018 trials as candidate varieties for possible release but we found also genotypes
like WE6205 which is doing well across locations and years (Table 10).

Plan for the next year- Selected Materials will be advanced to the next Trial Stages

Table 10. National variety Trial of Maize Hybrids from WEMA source

Entry Name Across Across
Entry Name Rank G Yield ER  EPP R SL  HC E PH EH AS
Y Advantage( L A I
%)/MH140
1 WE6205 2 73 29.1 3.6 1.07 0 1.6 18 2 184 99.9 0.3
2 WE7201 8 69 22 3.6 1.59 0 02 119 3 197 99.9 0
3 WE5202 1 8 40.2 3.6 1.24 0 0.5 194 2 196 99.9 1
4 WE7209 1 7 24 3.6 1.26 0 09 147 2 194 99.9 0
5 WES8208 6 7.4 29.6 3.6 1.18 0 0.8 19.1 1 199 99.9 0
6 WE4208 2 6.8 19.3 3.6 1.25 0 1.4 56 2 198 99.9 0.7
7 WE7206 6 75 326 36 1 0 2.7 211 2 200 99.9 0
8 WE7210 6 7 23.9 3.6 118 0 1.3 12.8 2 181 99.9 0.2
9 WE8206 10 6.9 221 3.6 111 0 1.3 6.7 2 201 99.9 1
10 WE7212 12 7.6 33.6 3.6 1.13 0 0 12 2 193 999 -1
11 WE1259 2 6.3 11.6 3.6 1.08 0 1.8 42 3 186 99.9 0.1
12 WES216 1 7.4 303 3.6 1.26 0 0 5.5 2 201 999 -0
13 WE6204 1 7.1 251 3.6 1.12 0 0 249 2 183 99.9 0.2
19 MH140 0 57 - 3.6 1.04 0 -0 176 2 212 99.9 0.6
20 MHI138Q 0 4.8 3.6 1.23 0 1.5 93 2 204 99.9 0.6
Mean 3 6.8 36 12 0 09 144 2 194 99.9 0.3
LSD (0.05) 3 1.1 82 0.14 2 24 11 1 10.5 19.8 2.2
MSe 1 25 0.01 1 4.2 135 0 123 146 3.6
No. significant Sites 2 2 1 1 1 2 3 1 3 1 2

Note: Abbreviated traits are explained under Table 6.
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Table 11. National variety Trial of Maize Hybrids from CIMMIYT source

Entry GW  YLD.ADV Rank AD ASI PH EH EPO RL SL EPP  ER MOI EA PA
19 729 144 1 769 -03 2546 1004 041 -41 0.6 1.30 0.0 186 25 2.4
18 723 143 2 825 1.3 245.8 121.7 0.51 0.9 1.1 .13 0.0 192 25 2.5
21 7.16 142 3 747 2.0 250.1 1168 0.48 0.0 -0.5 107 -0.1 17.0 2.7 2.7
12 7.00 1.38 4 81.4 1.1 2855 1279 045 -29 32 1.29  -0.1 182 28 1.9
1 6.84 1.35 5 789 0.5 252.1 1155 048 0.1 4.2 1.05 0.0 192 20 2.0
11 6.79 1.34 6 81.9 0.6 2557 1284 052 -04 -03 1.08 0.0 213 23 2.0
14 6.38 1.26 7 835 -0.6 2572 1191 048 -04 -02 1.14 -02 165 28 2.5
22 6.38 1.26 8 745 -1.4 2274 1078 048 3.8 -0.8 1.19 0.0 17.8 22 3.0
10 6.14 1.21 9 80.1 0.2 2535 1278 050 -34 13 1.17 0.0 195 2.7 2.3
9 6.04 1.19 10 79.1 0.6 2479 1456 0.60 -13 -0.7 1.00 0.0 195 22 2.8
3 581 115 11 80.2 -0.8 2309 1155 048 12 -0.8  1.12 0.0 179 25 2.5
4 570 113 12 83.4 09 253.8 1448 0.60 5.7 2.0 1.18 0.1 206 2.1 2.8
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[[CML444/CML395// 10 0.5 Self

CML442 20 10 Self
CMI1202 5 0.5 Self
KI SERIES 20 3 Self
Total 31

Activity 12: Nucleus seed regeneration for released OPVs & hybrids’ parents
Activities Period: June 2017 - June 2020

Objective: To avail high quality foundation seed for seed producers
Responsibility: Talef W., Dereje A., Lealem T., Alemeshet L.,

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress

Seven Different important lines were planted at Melkassa and EthiovegFru for nucleus seed
regeneration during the off season but not harvested yet.

Design: None

Treatment: Maize varieties

Locations:Melkassa

Results

The nucleus seed regeneration takes Place during the off season and main seasons. During
the main season the regeneration process was jumped due to over stretch plan and
availability of isolation but during this main season the 45kg of seed will be expected to be
harvested (Table 13).

Plan for the next year- Seed production will continue for the remaining varieties and Lines

Table 13. Nucleus Seed Regeneration of parental Lines of Released and candidate hybrids at Melkassa

Variety # Rows Expected Status

CML444 20 10kg Not harvested

CZL0814 60 0 (Stolen all in all)

CML547 - 0 New seed Source (Off season)
CZL0814 10 Skg Sk Harvested

CMLS539 10 10kg Skg harvested

WMBO0001 10 10kg Not harvested

WMA2002 10 10kg Not harvested

Total 45kg

Activity13: Breeder/pre-basic seeds increase for OPVs and parents of released hybrids
Activities Period: June 2017 - June 2020

Objective: To avail high quality breeder seed for seed producers

Responsibility: Talef W., Dereje A., Lealem T., Alemeshet L.,

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress

Melkassa2 and Melkassa4 was both planted at Mehoni to produce breeder seed. According to
their report, it was discovered that Due to Smut Contamination both varieties were rejected
by the regional Quality Control Unit. Whereas Melkassa 6Q we harvested 3 quintals of
breeder seed and stored it in seed store for distribution to the seed producers who have
agreements with EIAR for this variety.

Design: None

Treatment: Maize varieties

Locations: Melkassa and Mehoni

Results

Breeder Seed production is also an issue of a continuous process and it has been undergoing
at Mehoni and Melkassa. Only in 2019, 950 Kg of these OPVS were produced and
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distributed to different stake holders mainly for those organizations with pre contractual
agreement (Table 14). In total 4300kg of breeder seed of ten different varieties from 2019
and from previous stock were available for distribution and managed to distribute 3200kg to
different stakeholders.

Plan for the next year: Breeder Seed production has been challenged by isolation therefore
we will be focusing on producing high quality small quaintly of seed through controlled
pollination

Table 14. Breeder Seed production of OPV at Melkassa

Variety Area(ha) Yield(kg)/Expected  Status

Melk2 0.25 400 400kg harvested and distributed

Melk4 0.25 250 250 harvested and distributed

Melk6 0.125 300 300 kg harvested and distributed
Total 0.625 950 950 kg Distributed

Activity 14: Popularization of improved maize varieties in Western Hararge

Activities Period: June 2017 - June 2020

Objective: To popularize already released varieties in West Hararge

Responsibility: Abdulfeta

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress

These Activity was handled by Chiro research Center and the report will be reported by them
as well. We are mentioning it because the financial support was from the low land maize
project and the varieties were also from the project. These varieties were planted on 8 Demo
plots across Chiro, Hirna and Bedessa and a total of 130 visitors visited the plots formally
and informally.

Design: None

Treatment: Maize varieties

Locations: Chiro, Hirna and Bedessa

Results

Based on farmers’ preference ranking MH138Q got the highest score followed by MH140
based on the yield performance and other aspects of the varieties (Table 15). The complete
report will be compiled and reported by Chiro Center.

Plan for the next year:

The activity has to be done by the Center itself if they decide it is important for the
community but we are not going to support them financially for such activities any more
though we will continue availing breeder seed of the varieties if they are needed.

Table 15. Demonstration of two low land maize varieties in EastHararge Zone

Planned Farmers
Variety Location Variety L Actual Participant ~ Preference
Participant
Rank
MH140 Chiro, Hirna, Badesa MH140 370 130 2
MH138Q Chiro, Hirna, Badesa MH138Q 1
Total 370 130

Activity 15: Demonstration of highland and mid-altitude maize technologies in southern
Tigray

Activities Period: June 2017 - June 2020

Objective: To popularize and demonstrate already released varieties in Southern Tigray.
Responsibility: Alamir

Reported by: Alemeshet L.

Period of Report- January - December 2019
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Summary of Progress

These Activity was handled by Mehoni research Center and the report will be reported by
them as well. We are mentioning it because the financial support was from the low land
maize project and the varieties were also from the project. According to the report the Demo
for the highland variety planted at Ofla was successful while it was not for drought tolerant
varieties planted at Mehoni and no Field day was conducted for the drought varieties.

Design: None

Treatment:Maize varieties

Locations: Mehoni

Results

According to the report the Demo for the highland variety planted at Ofla was successful
while it was not for drought tolerant varieties planted at Mehoni and no Field day was
conducted for the drought varieties.

Plan for the next year:The activity has to be done by the Center itself if they decide it is
important for the community but we are not going to support them financially for such
activities any more though we will continue availing breeder seed of the varieties if they are
needed.

Activity 16: Verification of drought tolerant hybrids in moisture prone areas of Ethiopia
Activities Period: June 2019 - June 2019

Objective: To release high performing maize hybrid for drought stressed agro-ecology which can
replace the existing old varieties

Responsibility: Alemeshet L., Dereje A., Lealem T., Talef W.

Reported by: Alemeshet L.

Period of Report: January - December 2019

Summary of Progress: This Activity was conducted at Melksaa, Dhera, Miesso all on station
and Dugda, AdamituluJidokombolcha and Adamitulu Judo Kombolcha on farm. All the sites
were visited by variety evaluation committee and all the necessary data and documents were
submitted for considerations to release at least one of the hybrids.

Design: None

Treatment: Maize varieties

Locations: Melkassa and Dodotaand Miesso plus on farm

Results

ANOVA showed that the genotypes performed very differently across the three locations and the
candidate varieties showed yield ranging from 5.9tonha’ (WES8216) at Miesso to 8.3tonha’!
(WE7210) at Dhera at the same time the minimum yield on farm was recorded at Dugda
43tonha’ of MHI140 whereas the maximum was 8.84tonha”’ of WE7210 at
AdamituluJidokombolcha. The Farmer at Adamitulu harvested the trial by himself without our
knowledge and it was excluded from decision making though our visual observation showed that
WE7210 was the best followed by WE8216 and MH140 at Adamitulu (Table 16). ANOVA for
line per se performance showed that a yield potential ranging from 1.5tonha ~'(WMB20001) to
3.3tonha”' (WMB4846) at Melkassa and Miesso which was also a good characteristic for seed
producers (Table 17). At the same time the flower synchronization study showed that there is no
need to do staggering in planting for seed production of both the single crosses as well as the
hybrids themselves which was also another important advantage.

Plan for the next year: We will be doing seed increase of the released varieties and
promote it to the pre extension and demonstration stages following the decision by Variety
releasing Committee.
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Table 16. Variety Verification Trial on Farm and On Station Yield Performance of Candidate varieties with the check

On Station On Farm

Name Location Yield (ton/ha) Location Yield (ton/ha)
WE7210 Dhera 8.3 AdamituluJidokombolcha  8.84
WES216 Dhera 8.1 AdamituluJidokombolcha ~ 8.09
MH140 Dhera 7.9 AdamituluJidokombolcha  5.78
WE7210 Bishola 8.2 Dugda 6.18
WEB216 Bishola 7.9 Dugda 4.36
MH140 Bishola 7.2 Dugda 4.30
WE7210 Miesso 6.4 AdamiTulu NA (Farmer Harvest)
WES8216 Miesso 5.9 AdamiTulu NA(Farmer Harvest)
MH140 Miesso 6.2 AdamiTulu NA(Farmer Harvest)
Table 17. Inbred Lines per se performance for the candidate varieties

Line Per Se for VVT_MIESSO
ENTRY GY RANK PH EH EPO RL SL EPP  MOI EA PA
1 CML539 1.9 4 116.1 417 039 -28 -13 117 187 35 2.7
2 WMB4846 3.3 1 1142 623 053 -40 -35 1.44 201 20 2.1
3 WMB4842 2.5 3 141.1 524 045 9.8 135 096 187 2.1 32
4 WMB2001 1.5 5 86.2 574 043 -75 1.3 120 196 3.1 2.4
5 WMB0001 2.8 2 141.5 59.1 046 72 1.5 1.21 194 2.6 2.6
Mean 2.42 1198 546 045 05 2.3 120 193 27 2.6
MSe 0.01 139.7 193.1 0.01 51.6 540 065 1.1 0.1 0.0
P Ns ns ns ns ns ns ns Ns ns Ns

Line Per Se for VVT_MELKASSA
ENTRY  Name GW  Rank AD ASI PH EH EPO RL SL EPP MOI EA PA
1 CML539 2.0 4 67.7 0.4 142.6 527 035 215 82 0.70 143 2.0 2.4
2 WMB4846 2.9 1 69.5 -02 1439 764 054 137 41 1.53  16.4 1.8 2.4
3 WMB4842 2.0 5 69.7 -0.3 147.6 69.1 045 120 3.1 1.48 135 2.3 3.1
4 WMB2001 2.6 2 70.0 -09 1260 55.1 043 13.0 6.6 1.39 155 1.5 2.9
5 WMB0001 2.3 3 71.6 1.2 176.1 862 0.50 8.6 0.1 111 17.2 1.2 2.0
Mean 235 3 69.7 0.1 1473 679 045 138 44 1.24 154 1.8 2.6
LSD (0.05) 142 2 588 475 0.31
MSe 0.22 0.6 0.4 4149 2450 0.18 4081.4 1001.2 0.03 412.8 0.5 13.9
p + ns ns ** Ns ns ns Ns ** Ns ns ns

Note: Refer Abbreviated character under Table 6
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Sorghum Improvement Program

Alemu Tirfessa
E-mail: tirfessa@hotmail.com; Phone: +251911887517

Project I: Development and Promotion of Improved Sorghum Varieties and Management
Options for dry lowland, Highland, Humid Lowland and Intermediate Agro-ecologies of
Ethiopia

Project Coordinating Center: Melkassa Agricultural Research Center

Project Coordinator: Alemu Tirfesa

Product Type:

1. Local landraces with Striga resistance and stay green for dry lowlands

2. Early maturing varieties with acceptable yield, quality and biomass production for dry
lowlands

3. High yielding hybrids with acceptable quality and biomass production for dry lowlands

4. Long duration OPVs with acceptable grain yield and striga and anthracnose resistance for
humid lowlands

5. Long duration OPV's with acceptable grain yield and anthracnose resistance for highlands
6. Intermediate maturing OPVs with acceptable grain yield, grain mold and anthracnose
resistance for intermediate agro-ecologies with high rainfall

General Objective:

To develop and promote improved sorghum technologies that enhances productivity,
utilization and food security in humid lowland and intermediate agro-ecologies of Ethiopia
Project Il: Enhancing sorghum productivity, food and feed quality through genetic
improvement and production management options in the dry lowlands of Ethiopia

Project period : July 2020 to June 2022

Activity 1: Evaluation of F2 for stay green and striga resistant gene intercrossed population
Activity period: July 2017 to June 2020

Objective: To evaluate and select intercrossed populations for gene stacking of stay green
and striga resistant traits

Responsible persons: Alemu T, Amare S, Taye T, Amare N, Adane G,

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 51 generetions

Location: Mieso

Results

A total of 51 F2 generations which captured stay-green and striga resistant traits were
planted at Miesso in 2018 main season. From the previous population a total of 603 heads
were selected from 51 F2 generations. These 603 selected heads will be planted next season
as F3 for future selection.

Plan for the next year: Produced F3 generations will be evaluated over the target locations

Activity 2: Evaluation of Near Isogenic sorghum lines for Striga Resistance (Long
Maturing)

Activity Period: July 2017 to June 2020

Objective: To develop striga resistant version of the popular landraces and varieties through
introgression striga resistant traits

Responsible persons: Alemu T, Teklay A, Amare S, Sewmehon S and Daniel N

Reported by: Hailemariam Solomon

Year of report: January - December 2019
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Summary of Research Progress:
Design: Row Column
Treatment: 108 genotypes
Location: Sheraro and Fedis (HU)

Results

A total of 108 sorghum genotypes were planted for field evaluation in row column
arrangement. Genotypes were evaluated for the desired traits. Promising sorghum genotypes
could be identified at both sites. Some of the derived NILs are better than their recurrent
parent in terms of striga count and biomass.

Tablel: List of some NIL of sorghum tested at Fedis and Sheraro

Fedis Sheraro

Genotype GY kg/ha Genotype GY kg/ha
BC2F3_ETSC 17022 3000 BC2F3_ETSC 17014 1547
BC2F3_ETSC_17025 3007 BC2F3_ETSC_17096 1553
BC2F3_ETSC_17067 3023 BC2F3_ETSC_17063 1560
America-1 2040 BC2F3_ETSC 17013 1723
Jigurti 2210 Jamiyu 843
Jamiyu 2353 Framida 920
SRN39 1163 Jigurti 1073
Framida 1707 SRN39 1273
Birhan 840 Gobiye 1377
Gobiye 900 Birhan 2017
Local 703 Local 1233

Plan for the next year: Best performing genotypes in terms of striga resistance
characteristics will be evaluated under NVT for further validation.

Activity 3: Evaluation of Near Isogenic sorghum lines for Striga Resistance (Early type)
Activity period: July 2017 to June 2020

Objective: To develop striga resistant version of the popular landraces and varieties through
introgression striga resistant traits

Responsible persons: Taye T, Teklay A, Amare S, Sewmehon S and Ligaba

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 30 genotypes

Location: Humera, Sheraro, and Fedis

Results

A total of 30 early matured sorghum genotypes were evaluated at three locations with three
replications at each testing site. The combined mean values of early matured sorghum
genotypes  evaluated at two  location revealed that except  genotype
BC2F3 ETSC 17107(1083 kg ha™) the remained genotypes showed poor performances.
Plan for the next year: Best performing genotypes in terms of stay green characteristics will
be evaluated under NVT for further validation.

Activity 4: Evaluation of Near Isogenic sorghum lines for Drought Tolerant (Long
Maturing)

Activityperiod: July 2017 to June 2020

Objective: To develop drought tolerant version of the popular landraces and varieties
through introgression stay-green traits

Responsible persons: Taye T, Teklay A, Amare S, Sewmehon S and Ligaba

Reported by: Hailemariam Solomon

Year of report: January - December 2019
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Summary of Research Progress:
Design: Row Column
Treatment: 85 genotypes
Location: Miesso and Kobo

Results

A total of 85 long matured sorghum genotypes were evaluated at two locations within three
replications. As indicated in table below some of the NILs are superior compared to their
recurrent parent terms of grain yield because of the introgressed stay-green trait.

Table 2: list of some sorghum genotypes evaluated at Miesso

Genotype DTF DTM PH Yd (tone /ha)
America-1 78 155 249 2.61
B35 79 120 105 0.24
ETSC16120 77 155 254 3.02
ETSC16121 79 160 227 3.06
ETSC16123 83 154 236 4.08
ETSC16124 73 148 263 3.60
ETSC16130 77 152 241 3.54
ETSCl16161 78 153 269 3.04
ETSC16162 77 152 260 248
ETSC16206 82 154 296 3.27
ETSC16207 72 151 280 0.82
Gorade-2 79 161 293 0.23
Hodem-1-3 82 141 231 3.91
Jamiyu 84 157 217 2.71
Jigurti 80 157 305 4.86

Grand Total 78 155 253 2.17

Plan for the next year: Best performing genotypes will be evaluated under NVT for further
validation.

Activity 5: Evaluation of Near Isogenic sorghum lines for Drought Tolerant (Early
Maturing)

Activity period: July 2017 to June 2020

Objective: To develop drought tolerant version of the popular landraces and varieties
through introgression stay-green traits

Responsible persons: Taye T, Teklay A, Amare S, Sewmehon S and Daniel

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 70 genotype

Location: Miesso, Kobo and Sheraro

Results

A total of 70 genotypes were evaluated at different locations with three replications. Some of
the performances of sorghum genotypes listed in the table below. Hence promising
genotypes will advance to the next breeding step.

Plan for the next year: Drought tolerant and promising sorghum genotypes will be
advanced and evaluated

Activity 6: Crossing of advanced breeding lines and farmers’ preferred landraces with lines

conferring stay-green, Striga resistance and grain quality traits
Activity period: July 2017 to June 2020
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Obijectives:

e To incorporate stay-green, Striga resistance and grain quality traits into the
genetic background of improved varieties, advanced breeding lines and existing
landraces

e To develop early and medium maturing segregating populations conferring
striga resistance, drought tolerant and grain quality traits

Responsible persons: Amare S, Taye T, Ligaba A, Daniel N., Hailemariam S.,
Kidanemariam W.
Reported by: Hailemariam Solomon
Year of report: January - December 2019
Summary of Research Progress:
Design: Row Column
Treatment: 53 genotypes
Location: Melkassa
Result
A total of 53 parental lines which were selected based on their agronomic performance;
pedigree history and gene of interest were used for crossing. Crossing has been conducted
among 53 defined parental groups. About 220 F1 effective crosses have been made and
among these effective crosses a total of about 2013 F1 crosses were advanced to F2. In order
to enhance the genetic gain of sorghum genotypes the crossing scheme developed by
considering the rule of thumb 80% crosses would be elite by elite.

Plan for the next year: Effective cross F1 generation will be selfed and seed increased

Activity 7: Selfing F1 crosses to generate F2 populations

Activity period: July 2017 to June 2020

Objective: To maintain F1 seeds to be used for F2 grow out evaluation in main season
Responsible persons: Amare S, Taye T, Daniel N, Kidanemariam W. & Hailemariam S.
Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 220 genotypes

Location: Melkassa & Werer

Results

To keep the genetic purity of the genotypes before anthesis the head was covered by paper
bag and then by cloth bag to prevent from bird attack. Most of the time F1 seed increase is
designed to speed up the pipeline development and to reduce the cycle of generation
advancement. In product concept two (PC2) 220 effective crosses were made in the main
season at Melkassa and F1 generation planted at Werer to advance the population to F2
generation.

Plan for the next year: All lines will be tested and evaluated at their target location for the
trait of interest

Activity 8: Evaluation of mutant populations for striga resistance

Activity period: July 2017 to June 2020

Objective: To generate genetic variability for the development of striga resistant/tolerant
varieties

Responsible persons: Ligaba A, Hailemariam S & Daniel N.

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:
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Design: Row Column
Treatment: 36 genotypes
Location: Melkassa

Results

Two genotypes (Melkam and Degalit Yellow) were irradiated with 4 different radiation
frequencies to create Striga resistance mutant lines. These 8 mutant populations were planted
at Melkassa and evaluated for their seed germination and performance. Among 4 radiation
frequencies 2 of them were found good and showed better performance and the rest were
poor in stand establishment. Based on their performance on the field and their stand
establishment genotypes irradiated with 300 level was found good. These will be evaluated
in striga infested areas next season.

Plan for the next year: Drought and promising sorghum genotypes will be advanced and
evaluated

Activity 9: Development of NAM populations for the dry lowland environment
Activity period: July 2017 to June 2020
Objectives:
=  To develop populations for mapping and dissecting complex traits
= To broaden and diversify the genetic bases of the breeding program
Responsible persons: Taye T, Amare N, Amare S, Chalachew E, Ligaba A & Daniel N
Reported by: Hailemariam Solomon
Year of report: January - December 2019
Summary of Research Progress:
Design: Row Column
Treatment: 3600 RILS within the NAM population
Location: Miesso and Melkassa

Results

Nested association mapping (NAM) is a technique used for identifying and dissecting the
genetic architecture of complex traits as indicated in the objective of the trail. Hence, 18
diverse sorghum lines were selected as the parental line for NAM population in order to
encompass the remarkable diversity of sorghum and preserve linkage disequilibrium. Each
selected sorghum parental lines were crossed with sorghum genotype of Gambella 1107
which has been used as a reference line. The F1 plants were self-fertilized and advanced to
F2 population. From F2 population about 2500 heads were selected to advance to F3
population.

In the main season of 2019 F3 sorghum population were planted at Miesso and from each
crosses selection of heads completed. The selected heads from each family will be advanced
to F4 generation. Then the Plan for the next year in the development of NAM population, it
is expected that at the end of F6 generation to create a total of 200 homozygous recombinant
inbred lines (RILs) per each family or crosses and finally a total of 3,600 RILs within the
NAM population will be developed. At the end the developed population will be mapped and
will have a significant contribution to broaden the genetic bases of sorghum breeding
program.

Table 3: NAM population of sorghum genotypes

Plot# Genotypes Pedigree # of head selected
1 ETSC17480 Gambellal107/Girana-1 232

2 ETSC17481 Gambellal 107/Emahoy 128

3 ETSC17482 Gambellal107/ETSL 100026(K013) 132

4 ETSC17483 Gambellal107/1S9302 219

5 ETSC17484 Gambellal107/Melkam 141

6 ETSC17485 Gambellal107/NTJ-2 52

7 ETSC17486 Gambellal 107/Degalit yellow (ETSL_101848) 163

8 ETSC17487 Gambellal107/Jamiyu (Red) 117

9 ETSC17488 Gambellal 107/Jamuye(White) 151
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10 ETSC17489 Gambellal 107/Wetetbegunche 42

11 ETSC17490 Gambellal107/Muyra-1 221
12 ETSC17491 Gambellal107/Dabir 218
13 ETSC17492 Gambellal107/Jigurti 184
14 ETSC17493 Gambellal107/ETSL_100033 (Mt070) 59
15 ETSC17494 Gambellal107/1S 3830 44
16 ETSC17495 Gambellal107/ICSV 700 180
17 ETSC17496 Gambellal107/ETSC 30005 (2000 DSBM progeny#25) 79
18 ETSC17497 Gambellal107/PGRC/E Acc#69228 209
Total 2571

Plan for the next year: The developed sorghum population will be evaluated and genotyped

Activity 10: National sorghum hybrid trial

Activity period: July 2017 to June 2020

Objective: Identify stable and high yielding sorghum hybrids for drought prone areas of
Ethiopia with at least 10% yield advantage over the improved check

Responsible persons: Kidanemariam W., Tamirat B., Chalachew E., Amare S., Amare N. &
Hailemariam S

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 62 genotypes

Location: Kobo, Sheraro&Miesso

Results

In total 62 advanced sorghum genotypes including checks were evaluated at different in row-
column arrangement with two replications. The plot assize was 5Sm length with 0.75m
between rows and 0.20m spacing between plants have been used. The whole agronomic
practices have been applied as per the specific environmental recommendations. The total
number of hybrid sorghum genotypes was evaluated along with the standard checks of ESH-
4, ESH-5 and Argity at three different targeted sites. When we compare the tested sites, the
maximum mean grain yield was obtained at Miesso (3764.45kg ha™) followed by Sheraro
and Kobo with mean grain yield of 2969.14 kg ha™' and 2440.45 kg ha 'respectively. This
elucidated that the tested hybrid sorghum genotypes showed better genetic performance at
Miesso.

The predicted mean values of sorghum genotypes tested at Kobo revealed that two hybrid
sorghum genotypes (ETSH19227 and ETSH19241) showed 10% yield advantage as
compared to ESH-5 sorghum variety. However, 29 sorghum genotypes showed 10% yield
advantage as compared to ESH-4 sorghum variety. Similarly, the predicted mean values of
sorghum genotypes tested at Miesso revealed that none of the genotypes showed 10% yield
advantages as compared to ESH-4 and ESH-5 sorghum hybrid varieties.

Sorghum genotypes tested at Sheraro; the predicted mean values revealed that eight sorghum
genotypes showed 10% yield advantage as compared to ESH-4 sorghum variety. However,
there were no any sorghum genotypes showed 10% yield advantage as compared to ESH-5
variety.

Based on the result obtained at three different locations the number of sorghum genotypes
showed 10% yield advantage varies for each location and hence it will be advisable to
compute combined analysis for three locations. Depending on the result obtained from
combined analysis and the previous data for the locations stability and performance
genotypes will be identified for the final identification of sorghum genotypes to precede to
the next breeding step.
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Table 4: List of superior hybrid sorghum genotypes based on predicted mean values in 2019

Kobo Miesso Sheraro

No Genotype Predicted. Value  Standard. Error PVr:lifted' Etr:;gfard PVr:lifted' Etr:;gfard
1 ETSH19240 3054.91 327.58 3925.01 144.67 3151.54 155.97
2 ETSH19261 3063.21 323.53 3927.06 143.84 3154.67 154.1
3 ETSH19250 3119.41 324.22 3940.98 143.95 3175.83 154.39
4 ETSH19269 3209.55 323.17 3963.3 143.81 3209.78 154.12
5 ETSH19226 3247.37 324.49 3972.66 144.02 3224.02 154.57
6 ETSH19227 3374.68 325.35 4004.19 144.11 3271.96 154.75
7 ETSH19241 3695.76 323.73 4083.69 143.89 3392.86 154.11
8 Argity 1556.41 323.47 3553.97 143.8 2587.26 154.1
9 ESH-4 2207.51 325.1 3715.19 143.99 2832.45 154.51
10 ESH-5 3046.25 323.39 3922.86 143.85 3148.28 154.08

Plan for the next year: Replicated one more year

Activity 11: Early Maturing Sorghum National Variety Trial

Activity period: July 2017 to June 2020

Objective: To develop sorghum varieties for high & stable grain yield and biomass
performance with at least 10% yield advantage over the improved check

Responsible persons: Amare S, TamiratB, Kidanemaryam W, Tadese A, Hailegebriel,
Shumet.

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 100 early maturing genotypes

Location: Mieso, Kobo, Sheraro, Erer, Shewarobit, Jinka and Arbaminch

Results

Early maturing sorghum genotypes advanced form PYT were evaluated at different locations
which represents the dry lowlands of the regions. In total,100 sorghum genotypes were
evaluated at six locations using row-column arrangement with two replications. Combined
predicted mean values of sorghum genotypes revealed that seven genotypes (ETSC14697-1-
2, ETSC14252-3-2, ETSC14789-3-2, ETSC15312-3-1, ETSC14020-1-1, ETSC15438-4-1
and ETSC14793-5-1) showed more than 10 % yield advantage as compared to Melkam
variety. Similarly, four genotypes (ETSC15312-3-1, ETSC14020-1-1, ETSC15438-4-1 and
ETSC14793-5-1) showed more than 10% yield advantage as compared to Argity variety.
Plan for the next year: Replicated one more year

Activity 12: Early maturing preliminary yield trial PYT

Activity period: July 2017 to June 2020

Objective: To evaluate, identify and advance early maturing sorghum genotypes which are
better than the checks in terms of yield, drought tolerance and striga resistance.

Responsible persons: Amare N., Amare S., Kidanemaryam W., Taye T., Chalachew E,
Tadesse A, Hailegebriel

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 500 eraly maturing genotypes

Location: Miesso, Sheraro& Kobo

Results

A total of 500 sorghum genotypes advanced from pedigree lines (F5s) were used to
constitute this trial. 33% were partially replicated in each location constituting 680 plots
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including three checks which made nearly full replicated across the three locations. The
genotypes were planted in the row-column arrangements.

The predicted mean values of sorghum genotypes tested at Sheraro revealed that the
maximum grain yield was 2194.52 kg ha-1 (ETSC16011-2-1) and the minimum was
151.13kg ha-1 for sorghum genotype ETSC16072-20-1. From the total tested sorghum
genotypes 205 genotypes had below 10 Qu per hectare and the remained sorghum genotypes
had below 21 Qu per hectare. The main reason, for poor performances of genotypes was
mismanagement of the trial.

Based on the predicated mean values of sorghum genotypes tested at Kobo the minimum and
maximum grain yield were 938.61 kg ha-1 and 2396.19 kg ha-1 respectively. The
performance of sorghum genotypes in terms of grain yield were poor because of
unpredictable weather condition of the season that caused limitation of rain fall at the time of
the trial conducted at Kobo.

Similarly, preliminary yield trial of sorghum genotypes was evaluated at Miesso and hence
the predicated mean values revealed that the maximum grain yield (35.85 kg ha-1) was
recorded for sorghum genotype ETSC16011-2-1. However, when we compare this genotype
with the checks of Melkam, Argiti and Tilahun the yield variation was 186 kg ha-1, 236 kg
ha-1 and 292 kg ha-1 respectively.

In general, from the total sorghum genotypes evaluated at three different locations about 76
sorghum genotypes showed better grain yield as compared to the check of Melkam variety.
So that based on the predicted mean values of the grain yield, overall plant aspect, earliness
and biomass, these genotypes will be advance to the next breeding steps (NVT).

From each plot a single head were selected to advance to the next breeding program.
Samples from each sorghum genotypes were also collected for the purpose of
characterization of quantitative and qualitative physical grain properties like kernel color,
size, shape, grain hardness, endosperm, texture etc. At the same time profiling of the
chemical composition of the grain using NIR which is basically include protein content,
amylose, amylo-pectin, iron, zinc, ash, tannin content etc.

Plan for the next year: advanced to NVT for further evaluation over year and location

Activity 14: Segregation Generations Selection (F2-F4)

Activity period: July 2017 to June 2020

Obijectives:

e To evaluate, select and advance early types of sorghum segregating generations
for drought tolerance and striga resistance traits

e To evaluate, select and advance high yielding and high biomass producing
segregating generations with landrace backgrounds

Responsible persons: Amare S., Amare N, Daniel N, Tadese A, Muluberhan, Hailegebriel

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 3502 generetions

Location: Miesso, Kobo, Humera and Sheraro

Results

Evaluation and selection of F sorghum populations at different locations were conducted and
advanced to the next segregation population. Basically, there were four different stages of F2
to F4 segregating generations and hence the developed population were evaluated and
selected based on the stated objective indicated above. Brief description of the generation
advancement indicated in table xxx and hence promising lines or heads were selected and
advanced to the next breeding step.
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Table 5: Sorghum generation advancement and number of heads selected

No Activity Name # of genotype planted # of heads selected ~ Advanced to

1 Early maturing F2 population selection (two sets) 273 3000 F3

2 F4 generation advance for early and medium types 1200 800 F5
(offseason)

3 F3 families for drought and grain (2 Sets) 1283 800 F4

4 Evaluation and selection of early maturing F3 746 600 F4
sorghum families for striga resistance

Total 3502 5600

Plan for the next year: advanced to the next filial generation and selected based on trait of
interest

Activity 15: Pheno typing of early type sorghum genotypes selected based on root angle
under moisture stressed and non-stressed conditions
Activity period: July 2017 to June 2020

Objectives:
*  To characterize early maturing sorghum genotypes under moisture stress and non-stress
condition

*  To evaluate the effect of root angle for drought tolerance

*  To quantify the correlation of sorghum root angle with yield and yield components
Responsible persons: Chalachew, Frezer, Daniel N.

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress

Design: Row Column

Treatment: 23genotypes

Location:Mieso, Kobo and Sheraro

Results

In total 23 early maturing sorghum genotypes which were selected based on root angle data
planted at respected sites using RCBD design with row-column arrangement in 2
replications. These genotypes showed 13.0-26.75-degree root angle variation. Root angle
revealed positive correlation with grain yield, grain filling rate and thousand grain weights.
The results also showed that the importance selecting moderate to wider root angle for
drought tolerance of sorghum as it enhances lateral water absorption of roots.

Yield performance vs root angle of genotypes
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Fig. Yield performance of sorghum genotypes versus to root angle of sorghum genotypes
Plan for the next year: Replicated one more year
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Activity 16: Medium maturing sorghum preliminary variety trial

Activity period: July 2017 to June 2020

Objective: To develop medium maturing group high yielding sorghum varieties for the dry
lowland environments

Responsible persons: Hailemariam S, Taye T, Chalachew E, Hailegebriel, Solomon M
Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 135 genotypes

Location: Sirinka and Sheraro

Results

A total of 135 genotypes advanced from long maturing by early maturing crosses were
evaluated in the target sites. The trial was arranged in row-column arrangement with two
reps. The data from Sheraro showed that there are promising varieties better in plant biomass
& carly flowering time. From the total tested genotypes about 16 genotypes were found
better than the recent released check (Argity).

Table 6: Grain yield and other trait of medium maturing sorghum genotypes

YLD(Qt/ha)

Genotypes Pedigree DTF PHT PAS
ETSC14673-2-1 America-1/13sudanint#14 34.1 78.3 296.1 35
ETSC14298-2 Baduqane/2372 30.4 75.5 248 3
ETSC14688-7 AbaAre-1/13sudanint#27 29.4 73 266 2
ETSC14295-1 Berjokecoll#1/2372 27.2 75 229 2
ETSC14425-8-1 Baduqane/Meko 27.1 76.5 267 3
ETSC14674-2 Badugane/13sudanint#14 26.8 74.8 267.6 2
ETSC14418-8 Jamiyu/Meko 26.5 73.8 269.8 1.5
ETSC14425-7-1 Baduqane/Meko 26.2 75.5 2293 2.5
ETSC14655-1-1 Berjokecoll#1/13sudanint#13-2 26.1 73.5 276.3 2
ETSC14290-3-2 Gorade-2/2372 26 76.5 306.8 3
ETSC14616-6-1 Jigurti/13sudanint#10-1 25.8 72.5 2443 35
ETSC14671-2 Berjokecoll#1/13sudanint#14 25.7 77.5 309.5 2.5
ETSC14256-4 Jigurti/S35 25.4 75.5 283.5 35
ETSC14418-6-2 Jamiyu/Meko 25.2 75.5 259.8 3
ETSC14290-3-1 Gorade-2/2372 24.9 77.3 273.8 2.8
ETSC14616-9-2 Jigurti/13sudanint#10-1 245 73.5 293.8 2.5
Argity WSV387/P9403 22 72.5 223.5 2

Plan for the next year: These genotypes will be evaluated along with the early maturing
NVT in next season.

Activity 17: Early maturing sorghum variety verification trial

Activityperiod: July 2017 to June 2020

Objective: To verify high yielding and drought tolerant sorghum varieties for production
with at least 10% yield advantage over the improved check.

Responsible persons: Amare S, and Chalachew E., Solomon,Fuad A, Hailegebriel Amare N
Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: No

Treatment: 4 genotypes

Location: Miesso, Kobo, Erer, Sheraro, Shewarobit.

Results
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The trial includes 4 genotypes (3 candidates and 1 Check). This trial was planted on
10mx10m plot in each of proposed sites one on station and two on-farms. The trial was not
evaluated by the NVRC due to the pattern and distribution of rain fall of the season was good
and hence it was not the right season to evaluate these candidate varieties.

Plan for the next year: These genotypes will be evaluated along with the early maturing
NVT in next season.

Activity 18: Striga resistant sorghum variety verification trial

Activity period: July 2017 to June 2020

Objective: To verify high yielding and striga resistant sorghum varieties for production with
at least 10% yield advantage over the improved check

Responsible persons: Amare S, Muluberhan, Hailegebriel, Fuad A, Tadesse A
Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 4 varieties

Location: Humera, Erer, Kobo, Sheraro and Fedis

Results

This trial was planted on 10mx10m plot in each of proposed sites one on station and two on-
farm sites. The ccandidate sorghum variety of 05SMW6073 was found better in YLD
followed by ETSC300003. In general, all the candidates were found better than the check in
their YLD. However, the trail was not evaluated by TNVRC and hence it will be conducted
in 2020 crop season.

Plan for the next year: will be conducted in 2020 crop season.

Activity 19: Stay green introgressed sorghum national variety trial

Activity period: July 2018 to June 2019

Objective: to develop high yielding stay-green introgressed sorghum variety for drought
prone areas.

Responsible persons: Chalachew E, Taye T, Amare N & Amare S, Tadesse A, Fuad A,
Hailegebriel

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 55 genotypes

Location:Meiso, Kobo, Erer&Sheraro

Results

In total, 55 sorghum genotypes were laid in row-column arrangement with two replications.
Based on the predicted mean value from more than 6 locations top three genotypes have been
identified and proposed for VVT.

Table 7: Predicted mean values of sty green introgressed sorghum genotypes

Genotype Predicted value Standard error Rank Candidate
2401 4.725 0.383 1 ™
2351 4.617 0.389 2 ond
2597 4.556 0.382 3 3
2283 4.541 0.383 4

2494 4.332 0.383 5

2638 4.31 0.381 6

2505 4.27 0.382 7

2620 4.24 0.382 8

2500 4.234 0.382 9

S35 4.093 0.385 11

Melkam 3.462 0.382 27 Check
B35 1.322 0.387 55 Check

Activity 20: Breeder and pre-basic seed multiplication
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Activity period: July 2017 to June 2020

Objective: To multiply quality seed of the improved dry lowland sorghum varieties.
Responsible persons: Hailemariam S and Chalachew W.

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 11 varities

Location: Melkassa, Mehoni and Werer

Result

Breeder and pre-basic seeds of 11 sorghum varieties were produced. A total of 3.73 qt and
212 qt of sorghum breeder and pre basic seed produced respectively.

Next Year Plan:

Activity 21: Maintenance and seed increase of selected genotypes for PYT & NVT
Activityperiod: July 2018 to June 2020

Objective: To maintain and increase seeds of advanced breeding lines to be used for next
season field evaluation for the respective trials

Responsible persons: Chalachew E, Kidanemaryam W., Daniel N.

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 120 genotypes

Location: Melkassa and Werer

Results

Advanced entries for NVT (~120) and F5 lines for PYT (~800) seeds will be multiplied. The
seeds of these genotypes have already planted at Werer in this offseason. More than 600
genotypes seeds willbe increased and maintained using off-season for next season NVT and
PYT trial.

Next Year Plan:

Activity 22: Test cross development for hybrid evaluation of preliminary sorghum hybrid
trial (PSH)

Activity period: July 2017 to June 2019

Objective: To develop test cross hybrids for PSH multi environment evaluation
Responsible persons: Amare S, Taye T, Amare N, Adane G,

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 236 F1 test cross hybrid

Location: Melkassa and Werer

Results

It was designed to develop F1 hybrids to be evaluated as preliminary hybrid trial and hence a
total of 90 male parents derived from advanced breeding used as pollen parents were crossed
with three female parents (ATX623, ICSA21 and MARC2A). In this trial 236 F1 test cross
hybrids were developed in 2010 main season and fertile hybrids evaluated at dry lowland
areas in 2011 main season.

Plan for the next year: Promising lines will be advanced and evaluated.
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Activity 23:Test cross development for hybrid evaluation of national sorghum hybrid trial
(NSHT)

Activity period: July 2018 to June 2020

Objective: To develop test cross hybrids of NSHT for multi environment evaluation
Responsible persons: Tamirat B., Amare S, Alemu T., Daniel N.

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 68 F1 hybrids

Location: Melkassa and Werer

Results

A total of 68 lines used as pollen parents (Rlines) from advanced breeding lines were crossed
with10 female parents (ATX623, ICSA10, ICSA21, ICSA34, ICSA88006, MARCIA,
MARC2A, MARC4A, MARCS5A and MARG62A). In 2010 main season 68 F1 hybrids were
developed at Melkassa. The test crosses will be used for performance evaluation of sorghum
hybrids across locations.

Plan for the next year: Promising lines will be advanced and evaluated.

Activity 24: Preliminary Sorghum Hybrid Trial (PHT)

Activity period: July 2017 to June 2020

Objective: to evaluate the performance and identify high yielding and stable sorghum
hybrids in dry lowland areas

Responsible persons: Tamirat B., Amare S, Amare Nega., Taye T, Ligaba A.

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 68 hybrids

Location: Miesso and Kobo

Result: A total of 68 hybrids along with standard check were evaluated. The mean grain
yield performances of 41 genotypes were higher than standard check. So, based on sterility
reaction and grain yield performance 41 hybrid entries have been selected and will be
advanced to HNVT.

Plan for the next year: Promising lines will be advanced and evaluated.

Activity 25: National Sorghum Hybrid Trial (NHT)

Objective: Identify stable and high yielding sorghum hybrids for drought prone areas of
Ethiopia with at least 10% yield advantage over the improved check
Activityperiod: July 2017 to June 2020

Responsible persons: Tamirat B., Amare S, Amare Nega., Taye T, Ligaba A.
Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 83 hybrids

Location: Kobo, Sheraro, Shewarobit, Erer, Arbaminch

Results

A total of 83 hybrid entries were evaluated along with the standard check ESH-4 at the target
sites. The predicted mean value showed that hybrid sorghum genotypes of TX623A/ETSL
100134 and TX623A/PRL984182 had better grain yield performance as compared to others.
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The location genetic correlation showed that Arbamminch and showarobit had positive
correlation and the same was true for Kobo and Sheraro locations.
Plan for the next year: Promising lines will be evaluated for one more year.

Activity 26: Combining ability study of sorghum hybrid seed parent
Activity period: July 2018 to June 2020

Objective: to investigate the magnitude of heterosis and combining ability of sorghum
inbred lines

Responsible persons: Temesgen B. Taye T., Amare S,

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 41 hybrids

Location: Miesso and Kobo

Results

A total of 41 hybrids with standard check ESH-4 were planted using 2 rows and 2
replications. Detailed combining analysis will be conducted to identify best combiner for
future breeding work. These genotypes will be advanced to HNVT.

Table: 8. Combining ability study of sorghum hybrid seed parent

DTF PHT GLD
Genotype [Kobo [Miesso  |Kobo [Miesso Kobo Miesso

TX-623A X ICSR-14 72.50 67.50 176.17 189.80 8071.43 3689.33
ESH-4 69.50 66.50 123.33 126.00 5928.57 3610.00
P-9534A X Melkam 71.50 66.50 194.33 176.20 9428.57 3204.67
MARC6A X ICSR-14 74.00 68.00 281.83 221.00 5928.57 3196.67
A6 X ICSR-14 73.00 69.50 185.00 176.20 8928.57 2911.33
MARCIA X ICSR-14 71.50 68.50 293.50 236.60 8000.00 274133
MARCIA X Melkam 72.00 68.00 289.33 233.20 8285.71 2740.00
MARC2A X Melkam 76.50 70.00 302.33 248.20 5857.14 2646.00
A5 X Melkam 73.00 67.50 216.33 197.60 7928.57 2562.67
TX-623A X Melkam 75.00 68.50 209.83 183.80 8142.86 2514.00
P-850341A X ICSR-14 71.50 68.00 225.00 195.00 8642.86 2504.67
P-850341A X Melkam 73.00 69.00 198.00 194.80 7642.86 2484.67
MARC6A X Melkam 74.50 68.50 268.00 236.60 7285.71 2480.00
MARC3A X Melkam 74.50 66.50 285.50 229.40 8000.00 2288.00
P-851015A X ICSR-14 72.50 69.50 224.00 201.80 7642.86 224133
MARC2A X ICSR-14 74.00 69.00 307.33 230.80 6714.29 222333
A6 X Melkam 72.50 66.50 201.67 173.80 7142.86 2216.00
Mean 73.23 68.15 201.99 [180.14 |6545.92 [2024.83

Plan for the next year: will be evaluated one more year

Activity 27: Conversion of locally adapted B line for hybrid development
Activity period: July 2018 to June 2020

Objective: To develop land race-based seed parent for the hybrid breeding from the
identified B lines of landrace collections

Responsible persons: Ligaba A., Daniel N. and Tamirat B., Alemu T.
Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 41 lines

Location:Melkassa and Werer
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Results

The 4 locally adapted genotypes which were identified as B lines were crossed with TX623A
and the F1 produced in 2008 off-season nursery. The F1 were crossed with the 4 recurrent
parents to generate BC1F1 in 2009 main season. Previously 16 BC2F1 effective crosses were
obtained. In next season 13 BC3F1 generations will be used to generate BC4F1 lines. The
process will continue until BC4F1 stage.

Plan for the next year: Promising lines will be advanced and evaluated

Project 111: Development and Promotion of Improved Sorghum Varieties and Management
Options for the Humid Lowland, and Intermediate Agro-ecologies of Ethiopia

General Obijective: To develop and promote improved sorghum technologies that enhance
productivity, utilization and food security in humid lowland and intermediate agro-ecologies
of Ethiopia

Activity 1. Crossing improved sorghum varieties and advanced breeding lines with best
performing landraces

Activity period: July 2018 to June 2020

Objective: To develop segregating generation for striga and anthracnose resistance with
acceptable grain yield

Responsible persons: Amare S, Adane GY, Tokuma L & Daniel N

Reported by: Hailemariam Solomon

Year of report: January - December 2019

Summary of Research Progress:

Design: Row Column

Treatment: 41 crosses

Location: Melkassa

Results

A total of 74 effective cross has been done and F-1 seed increase will be cared out in this off
season.

Plan for the next year: F1 effective crosses will be maintained.

Activity 2: Introgression of striga (LGS) resistance gene in to farmers preferred sorghum
varieties adapted to humid lowland and intermediate agro-ecologies (21-13-02)

Activity period: July 2018 to June 2020

Objectives: To introgressLGS resistant genes into farmers preferred sorghum genotypes
using marker assisted selection

Responsible persons: 