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Preface 
 

Melkassa Agricultural Research Center (MARC) of the EIAR is 
undertaking large number of research activities on Crops 
(horticulture and field), Animal Science, Natural Resource 
Management, Agricultural Engineering, Agricultural Economics, 
Agricultural Extension & Communication, Plant Protection, Plant 
Biotechnology, Technology Multiplication, Seed Research and Climate 
and Geospatial. The center is mainly focusing 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 centers for 2018 cropping calendar. Thus, the progress 
report needs to be shared among the research communities. It is a 
key research communication document which annually produced to 
keep the track records of vital research activities conducted in 
cropping season. The document is helpful to track the progress and 
make preparation for easily producing final report of different forms 
(journal, research report a book chapter, for example. Thus, it 
provides the highlights of the major results achieved under 
government and external funded projects of different research 
programs/departments. Research progress report documentation is 
well established tradition, though it has got low attention after the 
business process reengineering, in research system and present the 
status, achievements, and constraints of planned research activities 
which need to be strengthe
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Agricultural Economics Research 
 

Mekonnen Sime  

Email: mekonnensm@yahoo.com; Phone: +251 911840458 
Project title: Baseline Survey on the Status of Agricultural Mechanization 

in Ethiopia (KAFACI) 

Project period: January 2018 December 2021 

Activity: The baseline status of agricultural mechanization 

Activity period: Jan 2018 to Dec 2021 

Objective: To understand the status of agricultural mechanization in KAFACI 

member countries (Ethiopia) 

Persons responsible: Yared D., Bisrat G., and Ahmed. 

Reported by: Yared D. 

Year of the report:  Jan1-Dec 31, 2018 
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) 

Summary of progress: The progress made during the budget year include 

desk review of the secondary sources with regard to agricultural 

mechanization. Preparation of the survey instrument encompassing farm 

power sources, mechanization practices and demand, and hiring service 

constraints were addressed. With the CSPRo programming, the 

questionnaire was converted in such a way that it enables to implement a 

CAPI survey. Important contacts and preliminary survey of the study areas 

have been performed and training was also provided for enumerators. 

Plan for the next year: Future tasks include implementation of the survey 
in the selected districts, data cleaning, analysis, and report preparation 

and communication of the baseline information  

 

Project title: Production Economics Research for Agricultural Investment 

and smallholder farmers 

Project period: July 2019 to June 2020 

Activity: Analysis of production efficiency of farmers in smallholder maize 

farming system 

Activity period: July 2019 to June 2020 

Objective: To investigate the efficiency and productivity of maize producer 

farmers 

Person responsible: Yared D., and Adam B.,  

Reported by: Yared Derbe 

Year of the report:  Jan1-Dec 31,2018 
Design: Panel survey  

Location: Central Rift Valley (Shalla, Adamitulu-Jidokombolcha , Dugda, 

Boset 

Summary of progress: The first panel data about the maize producer 

farmers was collected before two years. Review of secondary sources and 

planning of the second-panel survey was performed. 

Plan for the next year: Future tasks include execution of the second-

panel survey, cleaning and merging of the panel data. 
 

mailto:mekonnensm@yahoo.com
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Project title: Increased production of rice crop through the 

introduction of pre-harvest and postharvest agricultural engineering 

technologies 

Project period: 2018-2021 

Activity:Diagnosis of farm power sources and mechanization in major 

rice-growing areas in Ethiopia 

Project period: 2018-2019 

Objective: To determine the current farm power uses and 

mechanization in different stages of rice crop production, processing, 

and storage   

Responsible person: Yared D., Abiy S. & Bisrat G. 

Reported by: Yared Deribe 

Year of report:  Jan 1-Dec 31, 2018 

Design: Survey and Focus Group Discussions 

Location: Fogera (South Gondar) and GuraFerda (Bench Maji) 

 

Summary of the progress 

The major rain-fed rice production systems of Ethiopia were studied. The 

study finds that weeding is very labour-intensive and costliest activity among 

other farm operations in rice production followed by harvesting and 

threshing. For weeding performed in three stages, the labour used estimated 

to be 157 man-days and constitutes 66% of the total labour. Considering the 

rice marketing practice, majority of about 78.8% sell unprocessed rice due 

to lack of actors in most of the villages. Farmers have poor access to quality 

and nearby value addition facilities which significantly determine producer 

prices and income from the rice crop. 

 

Application of mechanical power of large machines is much lower that quite 

small proportions of the farmers found to use the rice harvesters, threshers, 

improved storage and grading technologies. Only about 2% of the households 

adopted tractor ploughing currently, which they acquired it through hiring 

services. Moreover, about 21% of the producer farmers use rice polishing 

service; it requires better machines which often not available at the Kebele 

level. 

Table 1. The status of mechanization in the study areas 

Type of operation Percentage (N=343) 

Tractor ploughing  2.04 

Row planting 0.29 

Spraying of chemicals 5.25 

Pumping of irrigation water 18.36 

Harvesting/threshing 0.58 

Polishing 21.25 

Grading 0.29 

Improved storage 0.29 
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Project title: On-farm validation of Agricultural innovation for supporting 

Extension Package (Malt Baley, teff, Haricot bean, maize 

& Bread wheat) 

Project period: July 2018 to June 2019 

Activity: On-farm validation of agricultural innovations for supporting 

extension package formulation 

Activity period: July 2018 to June 2019 

Objective: to assess biological performance and cost-benefit of the 

innovative treatments as well as a full technology package 

Persons responsible: Dereje M., Berhanu A., Fitsum M., Tamirat F.  

Reported by: Dereje Mersha 

Year of the report: Jan1-Dec 31, 2018 

Design: Socioeconomicbaselinesurvey of households  

Location: Central Rift Valley (Boset, Shalla,Negele Arsi , Melekassa) 

Summary of progress: Economic analysis of innovation (ATA) and package 

(Research) technologies of haricot beans showed varying performance (in 

terms of yield and financial benefit) of the two options both on-farm and on-

station. However, the two options registered an acceptable gross margin 

individually. 

Results in Table 1 below showed that the implication is that for every one 

Birr invested in seed and fertilizer and their application, farmers can expect 

to loss Birr 5.9 if they decide to change from extension package to innovation 

package. However, the rate of return analysis depicts different results when 

the field benefit-cost data was disaggregated by location. Accordingly, at 

Boset the rate of return is in favour of the extension package (i.e. about -

5.5% and -19.4%), whereas at Shalla the innovation package generates an 

exceedingly high rate of return (for every one Birr invested the return over 

and above the investment is Birr 10.13). 

Plan for the next year: Completed, report submitted. 
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Table 1. Results of partial budget analysis of haricot bean (NASIR variety) production TWO recommendations Farmers' field result (on-farm) 
  Innovation package plots Extension package plots  

Benefit-cost components Boset-1 Boset-2 Shalla-1 Shalla-2 Combined Boset-1 Boset-2 Shalla-1 Shalla-2 Combined 

Grain yield (kg) 2994.3 2706.5 2019.1 2739.7 2614.90 2743 2499.6 1583 2691 2379.15 

Straw yield (kg) 6081 5275.8 3571.4 6547.6 5368.95 5946 5155.8 3571 4762 4858.70 

Income from grain (Birr) 35932.2 32478.2 16152.8 21917.6 26620.20 32914 29995 12664 21530 24275.75 

Income from straw (Birr) 10641.8 9232.65 4999.96 9166.64 8510.26 10405 9022.6 4999 6667 7773.40 

Gross field benefit (Birr/ha) 46574 41710.9 21152.8 31084.24 35130.46 43319 39017.6 17663 28197 32049.15 

Cost of fertilizer (Birr/ha) 3685 3685 3760 3760 3722.50 1510 1510 1560 1560 1535.00 

Cost of labor for fertilizer application (Birr/ha) 380.6 364.9 384 468 399.38 359 366.2 422.4 468 403.90 

Cost of seed (Birr/ha) 3360 3360 2660 2660 3010.00 2400 2400 1900 1900 2150.00 

Cost of labor for planting (Birr/ha) 1180.5 833 882.6 746 910.53 1080.9 813.5 812.9 738.1 861.35 

Cost of oxen labor for row making (Birr/ha) 546.8 600 400 400 486.70 546.8 600 400 400 486.70 

Cost of capital (6% on seed + fertilizer)  422.7 422.7 385.2 385.2 403.95 234.6 234.6 207.6 207.6 221.10 

Total costs that vary (Birr/ha) 9575.6 9265.6 8471.8 8419.2 8933.05 6131.3 5924.3 5302.9 5273.7 5658.05 

Net benefits (Birr/ha) 36998.4 32445.25 12680.96 22665.04 26197.41 37187.7 33093.3 12360.1 22923.3 26391.10 

RRI (Innovation VS Package) -5.50 -19.40 10.13 -8.21 -5.91      

Note: BCR=Benefit Cost Ratio=Net benefit/Costs that vary; RRI=Rate of Return to Investment= change in net benefit over the change in costs that vary expressed in percentage; negative indicates a loss 

for a choice to shift from extension to innovation package 
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Project title:Value Chain Analysis of Strategic Agricultural Commodities 

Project period: July 2018 to June 2020 

Activity: Value chain analysis of agro-chemicals: pesticides 

Activity period: 2017/8-2018/9 

Objectives: To analyze agro-chemicals impact pathways (value chain mapping)  

• To study the economic impact of pesticides along the value chain  

• To assess the major factors governing the choice of market outlets of 

pesticides.  

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

and horticulture team 

Reported by: EtaferahuKassa 

Year of report: Jan to Dec 2018 

Design: qualitative and quantitative data collected using desk reviews 
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Location:East and west Hararge, North Shewa, North and South Wollo, South and 

North West Tigray. 

Summary of progress: Desk review is undertaken. Data collected from five districts 

from 19 FGD (176 farm households). Data interred in the computer and descriptive 

analysis is performed. A draft report is undertaken  

Summary of progress: Desk review is undertaken. Data collected from five districts 

from 19 FGD (176 farm households). Data interred in the computer and descriptive 

analysis is performed. A draft report is undertaken  

Results in Table 1 showed that there were few agreements across districts in the 

ranking of attributes but generally, agronomic attributes were more important than 

quality attributes. The most important traits mentioned more often or ranked higher 

were drought tolerance (Tahtay-Adiabo and Miesso districts), early maturity (Babile 

and Raya Kobo districts) and enjera making quality (Raya Kobo and Kewt districts).  

 

Table 1. Pairwise ranking of important sorghum attributes by farmers in different districts 

Sorghum traits       
 

Districts/Woredas 

Tahtayadiabo Babile Miesso Kewot Raya kobo 

Early maturity 2 1 3 6 1 

Yield potential 3 5 5 2 4 

Drought tolerance  1 2 1 4 2 

Enjera making quality 4 7 5 1 1 

High market preference 5 3 4 3 3 

Stalk palatability 6 6 7 - - 

Disease and insect resistance - 3 2 - 7 

Stalk (biomass) - 9 8 7 6 

Striga resistance  - 8 - - - 

Seed Color - 10 9 - - 

Blending ability - - - - 5 

Plan for the next year: Refining the draft report and final submission. 

 

Project title:  The Harnessing Opportunities for Productivity Enhancement 

of Sorghum and Millets in Sub-Saharan Africa and South Asia (HOPE-II) 

Project period: 2016 to Dec 2020 

Activity: Adoption monitoring to track year-to-year changes in uptake of 

improved variety developed for the target agro-ecologies. 

Activity period: 2017/8-2018/9 

Objective/s:To track year-to-year changes in adoption and to generate 

information in the uptake of improved sorghum variety.  

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

Reported by: Etaferahu Kassa 

Year of the report: Jan to Dec, 2018 

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 surveys will be employed to 

collect the necessary information). A spreadsheet will be developed for the target 

agro-ecologies to track year-to-year changes in uptake of improved variety. Data 

collected from farm households and key informants who received seed packs 

previously from the national sorghum improvement program. Then interviews 
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will be undertaken to all host farmers in the three regions to capture their 

experience with the technology and to monitor adoption. Then a list of farmers 

who received seed from the host farmers participated in the field days, visited 

their plots, and planting those varieties around their vicinity will be identified 

from the first interviewed farmers. Followed by refining the list to avoid double 

counting and Interview all second-generation farmers before passing to third-

generation farmers. Information will be analyzed using appropriate descriptive 

and economic models. 

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

and North West Tigray. 

Summary of progress: Desk review is undertaken. The site selected and 

questioner prepared, sampling method selected. 

Plan for the next year: Data collection and analysis. 

 

Project title: The Harnessing Opportunities for Productivity Enhancement of 

Sorghum and Millets in Sub-Saharan Africa and South Asia (HOPE-II) 

Project period: 2016 to Dec 2020 

Activity: Assessment of farmers’ ‟willingness” ‟to pay” for improved sorghum 

seed in Amhara, Tigray, and Oromia regions; a gender-disaggregated analysis 

Activity period: 2017/8-2018/9 

Objective: To assess farmers’ willingness to pay for the improved seed of 

sorghum.  

Person/s responsible: Etaferahu K., Dereje M.,  

Reported by: Etaferahu Kassa 

Year of the report: Jan to Dec, 2018 
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 surveys will be employed to 

collect the necessary information). Data collected from farm households and key 

informants who produce sorghum in the study area using a multistage sampling 

procedure. Descriptive and appropriate econometric statics will be used to get 

the willingness of the farmer to pay for improved sorghum seed.  

Location: East and west Harargie, North Shewa, North and south Wollo, South 

and North West Tigray. 

Summary of the progress: Desk review is undertaken, Site and sampling 

method selected and questioner prepared.  

Plan for the next year: Data collection, analysis, and report 

Project title:The Harnessing Opportunities for Productivity Enhancement of 

Sorghum and Millets in Sub-Saharan Africa and South Asia (HOPE-II) 
Project period: 2016 to Dec 2020 

Activity:Assessment of the impact of sorghum technologies on the livelihood of 

farm households in major sorghum producing areas of Ethiopia. 

Activity period: 2017/8-2018/9 

Objective/s: To generate reports on household-level impacts for Ethiopia 

Person/s responsible: Etaferahu K., Tamirat F.,Dereje M. and staff of sorghum 

team 

Reported by: Etaferahu Kassa 

Year of the report: Jan to Dec 2018 

Design: qualitative and quantitative data will be collected using desk reviews 

(published/unpublished sources) and primary sources. Key informant 
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interviews, expert consultation, and farm household surveys will be employed to 

collect the impact of sorghum technologies on the livelihood of farm households. 

Data collected from farm households and key informants who previously adopt 

improved sorghum technologies in the study area using a multistage sampling 

procedure. Descriptive and appropriate econometric statics will be employed to 

identify the impact of these technologies on sorghum farm households. 
Location: East and west Harargie, North Shewa, North and south Wollo, South 

and North West Tigray. 

Summary of progress: Desk review done, Site selected and draft questioner 

prepared. 

Plan for the next year: Data collection 
 

Project title: The Harnessing Opportunities for Productivity Enhancement 

of Sorghum and Millets in Sub-Saharan Africa and South Asia (HOPE-II) 

Project period: Jan 2016 to Dec 2020 

Activity: Comparative analysis of yield and profitability of improved and 

local varieties of sorghum in major sorghum growing areas of Ethiopia. 

Activity period: Jan 2016 to Dec 2020 

Objectives: To study the product and compare the cost and returns of local 

and improved sorghum varieties, to clarify to policymakers, smallholder 

farmers and stakeholders that interplay sorghum verities production costs, 

output response to inputs and the use of resources to guide successful 

farming.  

Person responsible: Tamirat F. and Etaferahu K. 

Period: Jan 2017 to Dec 2019 

Reported by: Tamirat Fikadu 

Design: Plot and household-level survey and input-output relationship on 

the costs and returns associated with sorghum production. 

Location: major sorghum growing areas AtsedeTsimbla, 

TahtayAdiabo, Raya kobo, Shewarobit, Miesso and Fedis (East and 

West Hararge, North Shoa, East Wello and Shire zones) 

Summary of progress: Study site identified in major sorghum growing areas 

of Ethiopia, appropriate sampling protocols, standard data collection tools 

and guidelines developed. Data collection is under way from 180 sorghum 

producing smallholder households. 

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

writing 
 

Project title: Production Economics Research for Agricultural Investment and 

smallholder farmers 

Project period:July 2019 to June 2021 

Activity: Assessment of economic efficiency of irrigated farming in the CRV of 

Ethiopia: the case of vegetables onion and tomato 

Activity period: July 2019 to June 2020 
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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. 

Responsible Person: TamiratF. and YaredD. 

Reporting Period: July 2018-June 2020 

Reported by: TamiratFikadu 

Design: Socioeconomic household survey 

Location: Central rift valley of Ethiopia (Adamitulu-Jidokombolcha , Dugda, 

Bora and Adama districts) 

Summary of progress: Identification of the study sites were undertaken, 

survey instrument (questionnaire) developed & refined, Survey was conducted 

and data collected from 214 households using structured questionnaire and 

data entry into computer (SPSS software) and data cleaning are underway.  

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

 

Project title: Value Chain Analysis of Strategic Agricultural Commodities 

Project period: July 2018 to June 2020 

Activity:Value Chain Analysis of Mango in major mango growing areas of Ethiopia 

Activity period:July 2018 to June 2019 

Objective/s: to assess the value chain and market performance of mango  

Person/s responsible: Dereje M., Yitayal A., Mikias D. 

Reported by: Dereje Mersha 

Year of the report: Jan to Dec, 2018 

Design: Survey and key informant interviews will be used to collect data. from 

farmers, traders, wholesalers, processors exporters. Secondary data will be collected 

from published reports and appropriate development organizations.   

Location: BolosoBombe, Babile&ArjoGudetu 

Summary of progress: Data was collected from 160 households.Data entry, cleaning, 

and data analysis finalized. Report writing is underway.Results in table 1 showed that 

the major mango production constraints are a land shortage, lack of irrigation facility, 

Lack of true type seedlingsand insect pest respectively. Out of 160 respondents 

ranked land shortage the first production constraint in mango production. 

 

Table 1: Major production constraints of mango 

 
Constraints 

Rank (160) 

1
st

 2
nd

 3
rd

 4
th

 5
th

 

Land shortage  35 23 16 20 16 

Insect pest 22 21 23 17 6 

Disease  11 7 7 9 6 

Climate variability 19 30 20 23 16 

Lack of irrigation facility 26 31 32 16 14 

High input price 5 6 9 8 14 

Limited knowledge and skill 8 14 18 13 9 

Lack of true type seedlings 26 20 20 20 10 

Results in Table 2 below showed that the major mango market constraints are low price, poor market linkage andlack of market 

information respectively. Out of 160 respondents ranked low price the first market constraint in fruit marketing. 
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Table 2: Major marketing constraints of mango 

 
Constraints 

Rank (160) 

1st 2nd 3rd 4th 5th 

Traditional weight measures   3 4 11 3 

Perishability & seasonal maturity  4 7 18 10 11 

Poor market linkage   27 44 34 19 4 

Lack of market information 6 20 29 24 12 

Low price  97 23 12 5 1 

Poor infrastructure  4 21 18 7 9 

Distant market  15 31 26 25 3 

Lack of proper storage facilities 1 2 8 20 34 

Plan for the next year:Completed, publication 

 

Project title:Value Chain Analysis of Strategic Agricultural Commodities 

Project period: July 2018 to June 2020 

Activity:Value Chain Analysis of Tomato in the Central Rift Valley of Ethiopia 

Activity period: July 2018 to June 2019 

Objective/s: to assess the value chain and market performance of tomato  

Person/s responsible: Dereje M., and Etaferahu K., Tesfa B. 

Reported by: Dereje Mersha 

Year of the report: Jan to Dec, 2018 

Design: Survey and key informant interviews will be used to collect data. from farmers, traders, 

wholesalers, processors exporters. Secondary data will be collected from published reports and 

appropriate development organizations.   

Location: Central Rift Valley of Ethiopia (Dugda, ATJK, Bora and ZiwayDugda districts) 

Summary of progress: Data was collected from 159 households.Data entry, cleaning, and data 

analysis finalized. Report writing is underway.Results in table 1 showed that the major tomato 

production constraints are the high cost of inputs, insect pest and diseases respectively. Out of 

159 respondents ranked the high cost of input the first production constraint in tomato 

production. 

 

Table 1. Major production constraints of tomato 

 
Constraints 

Rank (159) 

1st 2nd 3rd 4th 5th 

High cost of inputs 77 30 14 8 2 

Insect pest 12 33 40 16 17 

Disease  13 29 27 31 21 

Climate variability 11 8 10 13 14 

Seed access  4 9 10 14 7 

Seed costs  10 13 12 11 15 

Land shortage  10 3 7 15 8 

Lack of capital  11 1 2 1 7 

Input not timely available 6 20 17 12 9 

 

Results in Table 2 below showed that the major tomato market constraints are brokers, price 

fluctuation and poor market linkage respectively. Out of 159 respondents ranked brokers the 

first market constraint in vegetable marketing. 

 

Table 2: Major marketing constraints of tomato 

Constraints Rank (159) 

1st 2nd 3rd 4th 5th 

Brokers  53 29 41 7 9 

Price fluctuation 30 53 20 13 7 

Poor market linkage   20 15 22 33 33 

Lack  of market information 1 9 19 12 15 

Low price  48 32 11 9 6 

Poor infrastructure  3 1 6 23 1 

Traditional weight measure  4 1 2 5 1 

Plan for the next year:Completed, publication 
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Project title: Production Economics Research for Agricultural Investment and 

smallholder farmers 

Project period: July 2018 to June 2021 

Activity: 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 2019 to June 2020 

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: Jan to Dec, 2018 

Design/Treatment: Household plotlevel Survey 

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

Summary of progress: Farm plot-level data was collected from 33 maize, 31 common 

beans, 36 Onion, and 32 tomato-producing smallholder households. Data was 

entered into the computer. Data cleaning is underway. 

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

Project title: Introduction of the high productivity variety in Solanaceae crop and 

development of customized cultivation technology (KOPIA) 

Project period:July 2017 to Dece 2019 

Activity: Assessment of pepper production, utilization,and marketing in selected 

zones and special woreda of SNPP and Oromia regions of Ethiopia 

Activity period: July 2018 to Dece 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: Jan to Dec, 2018 

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) 

Summary of progress: Study site was identified, a questionnaire developed, 250 

sample farmers selected, data collected from 164 households, data entered into the 

computer and preliminary data cleaning is done. Whereas the remaining 80 

household data not collected due to a security problem.  

Plan for the next year: The remaining data will be collected, data entry, analysis, 

and report writing. 
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Agricultural Extension and Communication  
 

Fitsum Miruts 

Email: fitsummiruts@gmail.com; Telephone: +251 911079429 

Project 1: On Farm Technology Demonstration 

Project period: 2017 –2020 

 

Activity 1:Pre-extension demonstration of improved onion production technologies 

on farmers’ fields in the central rift valley of ethiopia 

Activity period: 2017-2020 

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., Tasfe. B. 

Reported by: Fitsum Miruts and Gadisa Ejersa 

Period of report:Jan 1- Dec31, 2018  

Summary of the progress  

Design: Demonstration plots 

Treatment:Improved Onion varieties (Nafis, Nasik red and Bombay red) 

Location: Adamitulu-Jidokombolcha  , Dugda, Jeju, Lume and Adama  

Results  

Two onion varieties (Nafis and Nasik red) were demonstrated by using Bombey red as 

a check. The demonstrations were conducted at five districts (Adamitulu-

Jidokombolcha, Dugda, Jeju, Lume and Adama). Thirtiy-one farmers were 

participated on this demonstration as a host farmer. The minimum demonstration 

area was 0.125 ha of land per person and about 5ha of land was covered. The 

demonstration fields were damaged in Jeju district by fungus at the early stage/ 

seedbed.  Before establishing the demonstration field, a consultation meeting and 

training was arranged for the respective stakeholders. Totally 82 persons (73 male 

and 9 women) were trained based on the prepared training module (improved onion 

production and field management). From the training participants, 65% of the 

training participants were farmers. All data collected from the demonstration plot 

and farmers were analyzed (Figure 1). 

 

 
Figure 1: Average yield of onion varieties on farmers’ field 
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In addition to the demonstration, four farmers were involved in seed 

production of the selected varieties based on last year farmers preference 

result. Nafis and Nasik red were preferred more than the control (Bombay 

Red). Totally 66 qt of seed (bulb) was obtained from the seed/bulb 

multiplication. Market linkage among the seed/bulb multiplier farmers and 

farmers from the SNNP region (Sodo and Mareko) were established. 

Generally, farmers got a 66% price advantage because of their quality bulb 

which is used as a seed. 

 

Table 1: Summary of seed/ bulb produced  

District Farmers name Area (ha) 

transplanted  

Total yield 

Nasik red Nafis 

Dugda Abu Geda 0.093  15.18 

Tesfaye Degaga 0.125 18.07  

Lume  Dereje Korme 0.171  17.97 

Shifera Badasa 0.144 15  

Plan for the next year:additional demonstration fields will be established. 

 

Activity 2: Pre-extension demonstration of improved Pepper and Chili 

production technologies on farmers’ fields in the central rift valley of Ethiopia 

Activity period: 2017–2020 

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   

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

Reported by: Fitsum Miruts and Gadisa Ejersa 

Period of report:Jan to Dec, 2018  

Summary of the progress  

Design: Demonstration plots 

Treatment:Mereko Fana, Melka Shote, Malka Awaze, Melka Dera, Melka Oli 

varieties were demonstrated 

Location: Dugda and lume districts 

Results  

Twenty-four farmers participated in the demonstration. The demonstration yield 

was highly affected due to waterlogging problem. However, farmers’ feedback was 

collected from 24 farmers (17 male and 4 female farmers) at Lume district. 

Farmers prefer Melka dera because of its continuous yield harvest (more than 

three rounds) based on water availability and its market demand (high price in 

the market) and for its fruit size green color fruits. Besides, farmers prefer Melka-

oli because of high yield than Malke Dhera but the color was not attractive 

according to the farmers were the color of the variety is black-brown and not fully 

green. Because of these, the price of the variety and its preference in the market 

reduced. Finally, Malke Awaze preferred by its market demand and high market 

price. 
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Table 2: Summary of pepper and chili varities  

Crop  Variety District kebele No. of demonstrations 

Pepper and 
Chili 

Mereko Fana, MelkaShote, 
Malka Awaze, 
Melka Dera, Melka Oli 

Lume Shara-Dibandiba 12 

Dugda Bekele Girissa&Shubigamo 12 

Plan for the next year: additional demonstration plots will be established in new 

areas.  

 

Activity 3: Pre-extension demonstration of Tomatoes technologies in the CRV of 

Ethiopia  

Activity period: 2017-2020 

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., Tasfe. B. 

Reported by: Fitsum Miruts and Gadisa Ejersa 

Period of report:Jan to Dec, 2018 

Summary of the progress  

Design: Demonstration plots 

Treatment: Gelilema, ARP-Tomato-D2 and Chali 

Location: Adama, Lume, Dugda and Adamitulu-Jidokombolcha districts 

Results  

Ten farmers and 1 FTC participated in the demonstration at Adama, Dugda and ATJK 

districts. Three varities (Gelilema, ARP-Tomato-D2 and Chali) were used for the 

demonstration. Currently thevarieties are at seed bed stage. 

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

farmers’ feedback and yield will be recorded. 

Activity 4:Pre-extension demonstration of improved Common Bean varieties with 

their associated management practices 

Activity period: July 2017 to June 2019  

Objectives: To evaluate the performance of the newly released varieties with their 

production practices and to create awareness and develop confidence among farmers 

and development agents, agricultural experts and policy makers 

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

Reported by: Belay R and fitsum M 

Period of report: Jan 1-Dec 31, 2018 

Design: demo plot of SER125, Awash 2, KAT B9 & KATB1(Nasir, Awash-1 as control), 

three demo plots in each district minimum area of 0.25ha 

Treatment: SER12, Awash 2, KAT B9 & KATB1(Nasir, Awash-1 as local check), 

Location: Adamitulu Jidokombolcha, Adama, Shalla and Miesso districts 

Result  

The demonstration conducted on four districts fourteen (14) hosting farmers (11 men, 
3 women). Site and farmer’s selection were done in collaboration with Das. The 
average demonstration plot is having average area of 500msq.Training have been 
given for hosting farmers, experts and DAs. The yield result was presented in the 
following Tables.  
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Table 3: Average yield results of common bean varieties accross location  

Location  SER 125 Nasir Awasa 1 Awash 2 KAT-B 9 KAT-B 1 

Shalla  27.6 23.4 23.3  27.8  

ATJK 30.5 25 21.5 29.3 29.4  

Meisso    8.2  14 13 

Adama    18 22   

 

Farmers preference/opinion was also recorded from the common bean producer 
farmers. We found that at Shalla district from the demonstrated varietiesfarmers 
selected KATB-9 followed by SER-125 for its early maturity,best for rotation soon teff, 
and its yield advantages. In Adamitulu-Jidokombolcha district SER-125 
varietyranked first because of its yield advantage followed by Awash-2 variety, 
preferred by its market preference treat.  

 

Table 4: Summary of yield results of common bean from farmers field 

Parameter  SER 125 Nasir Awash 1 Awash 2 KAT B9 KAT B1 

N 8 8 8 5 7 2 

Minimum 26.00 20.83 7.00 20.00 13.33 10.00 

Max 33.33 26.67 23.33 29.33 30.00 15.00 

Mean 28.90 24.17 16.67 23.43 24.64 12.50 

Plan for the next year: popularize those selected varieties in each respective district.  

Activity 5: Pre-extension Demonstration Improved Dry Lowland Sorghum Varieties 

with their Associated Management Practices in West Hararge Zone 

Activity period:July 2017 to June 2019   

Objectives:to evaluate the performance newly released varieties of sorghum with 

their production practices for increased production and create awareness and develop 

confidence among farmers and development agents, agricultural experts and policy 

makers. 

Responsible persons: Bedru B., Belay R., Taye T, Amare S 

Reported by: Belay R and fitsum M 

Period of report: Jan 1-Dec 31, 2018 

Summary of the progress 

The demonstration was established in Miesso, Gumbi-Bordode and Habro districts 

by participating 17 hosting farmers to demonstrate the performance of ESH-4 and 

ESH-1 varieties. ESH-1 and ESH-4 had better performance at emergence as 

compared to Dekeba variety (used as control). The demonstration yield was heavily 

affected by drought and Aphids. Yield data collected from Miesso and Habrowere not 

promising and in Gumbi-Bordode, we didn’t record any yield. Farmer's preference 

shows that ESH-4 had better yield performance, drought tolerance followed by ESH-

1. Regarding the biomass yield, ESH-1 was better than ESH-4. 

Tables 5:Average yield result of the demonstrated varieties  

Habro districts demo yield (qt/ha) Miesso district demo yield(qt/ha) 

parameters ESH-4 ESH-1 Dekeba ESH-4 ESH-1 Dekeba 

N 2 3 3 4 10 10 

sum 63.39 77.06 66.5 45.81 87.06 62.38 

min 24.00 16.00 16.20 0 0 0 

max 39.39 36.96 30.30 29.31 29.30 23.10 

Mean 31.70 25.69 22.17 11.45 8.71 6.24 
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Activity 6: Pre-extension demonstration improved highland sorghum with their 

associated management practices 

Activity period: July 2017 to June 2020 

Treatment:Jiru,Adele and Dibaba varieties 

Location: Chiro, Habro, Hirna districts 

Objectives: to evaluate the performance newly released varieties of sorghum (Adele, 

Dibaba and Jiru) with their management practices for increased production and 

develop awareness and interest on improved sorghum varieties among farmers, 

agricultural experts, and policy makers  

Responsible persons: Bedru B., Belay R., Taye T, Amare S 

Reported by: Belay R and fitsum M 

Period of report: Jan 1-Dec 31, 2018 

Summary of the progress  

Six demonstrations were established to demonstrated highland sorghum varieties 

(Jiru, Dibaba and Adele) in chiro and Habro districts. The demonstration performed 

well except Stalk borer; honey dew & bacterial blight observed. Farmer preference 

was also recorded. Dibaba have with strong stalk (low lodging), big and compact head 

& red color (preferred for food). Jiru: big head size, lodging is a serious problem, high 

yielder and red color preferred for food. Adelle: compact and early maturing. 

 

Table 6:Average demonstration yield (qt/ha) result of highland sorghum varieties  

Jiru  Adele Dibaba 

43.22 39.40 40.06 

 

Plan for the next year:Completed and report will be prepared  

Activity 7: Pre-extension of double cropping in sorghum dominated farming system 

of West Hararge Zone 

Activity period: July 2017 to June 2020 

Objectives: to provide alternative cropping system to single cropping of long cycle 

sorghum and to create awareness and develop interest on improved crop production 

system/methods. 

Design: demo plots    

Treatment: KATB-1, KATB-9 and N-26 

Location: Miesso (2 kebeles/Oda Kaneni and Torbayo) 

Responsible persons:Bedru B., Belay R., Amare S. 

Reported by: Belay R and Fitsum 

Period of report: Jan 1-Dec 31, 2018 

Summary of the progress  

Seven demonstrations plots were established in two kebeles of Miesso district. 

Legumes crops (Common bean and Mung bean) and Dekeba, Melkam and Argiti 

varieties of sorghum were used for the double cropping. The planting time was at the 

first shower of rain April for N-26, CATB-1 and CATB-9 and thesorghum was planted 

mid-June. There was a challenge during the demonstration period. One, snow with 

high rainfall during the growth period of beans and drought during the flowering stage 

of the sorghum which leads to low yielding. However, farmers believed that double 

cropping in Meisso will be an alternative cropping practice. Farmers also understood 

that double cropping can contribute to the improvement of land productivity 
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(harvesting twice per year), improve soil fertility and better cash flow because of 

additional yield in grain and bio-mass.  

Table 7: yield performance double cropping 

Yield of Beans (qt/ha) Yield of Sorghum (qt /ha) 

Parameter  N-26 KAT B1 KAT B9 Dekeba Melkam Argiti 

N 7.00 7.00 7.00 7.00 7.00 7.00 

Max 9.41 12.50 10.34 16.0 15.00 13.80 

Mean 7.07 8.59 7.03 9.77 10.96 8.75 

Plan for the next year:Completed and report will be prepared  

 

Activity 8: Pre-extension demonstration of maizevarieties (drought tolerant and 

quality protein) with associated management practices 

Objectives: to evaluate the performance of drought tolerant and quality protein maize 

with their production practices for increased production and create awareness, 

develop confidence among farmers, DAs, Experts, seed producers and policy makers. 

Responsible persons: Bedru B, Belay R.,Lealem T., Alemeschet L. 

Reported by: Belay Roba and Fitsum Miruts  

Period of report: Jan 1- Dec 31, 2018 

Design: demonstration plot 

Treatment: Melkassa-2, MHQ138, M6,  

Location: Adama, Dugda, Mi’eso, Adamitulu-Jidokombolcha , NegeleArsi, Shalla, 

and Siraro 

Summary of the progress 

The demonstrated maize varities were also showed good yield. Farmers tend to 

selected MHQ138 for its early and white color as compared to that of BHQY 545 and 

BHQ 548 they are yellow which gets less market price as compared to white seeded 

ones. However, higher yield was gained from BHQ 548 (59.73qt/ha) and BHQ548 

(52.47qt/ha). The preferred variety has also yield advantage when compared with 

melkassa-2 and melkassa-6 varieties.  

 

Table 8: Summary of yield (qt/ha) result of maize varities demonstrated 

Parameter MHQ-138 Melkassa-2 BHQ548 BHQY545 Melkassa-6 

Minimum 31.00 26.80 48.00 51.20 25.00 

Max 57.00 46.40 57.40 68.00 42.00 

Mean 43.40 38.24 52.47 59.73 35.42 

The maize demonstration was also done to see the yield effect of the varieties by 

compairing the recommended spacing with the farmers practice. Table 2 shows the 

result of the demonstration yield. The spcing of  60 ×30 cm2 Showed a slight yield 

advantage than 75×25cm2. 

 

Table 9: Summary of yield result of maize varities demonstrated 

Parameter 
MHQ138 Melkassa-6 Melkassa-2 

60 ×30 75×25 60×30  75×25 60×30 75×25 

N 8 8 4 4 5 5 

Minimum 41.67 41.67 29.67 27.33 33.33 26.33 

Max 60.00 57.67 42.00 38.33 48.33 45.00 

Mean 48.42 47.29 35.00 33.08 41.67 38.13 

Plan for the next year: popularization of selected technology on those locations 
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Project title: Cluster based horticultural technology commercialization in 

selected areas of Ethiopia  

Project period: 2017 –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: Jan to Dec 2018 

Design: cluster area 

Location: Lume, Dugda, Sire, Jeju, Fentale, Efrata-Gidem, Adama, Boset  & 

Dodota 

Summary of the progress  

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 17,234 seedlings were distributed for 226 fruit 

growers to establish 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). During field observations, most of the 

farmers planted the fruit seedlings with common bean, spinach and tomato in 

the homestead areas. 

Table10: Fruit technology popularization participants and number of seedlings distributed 

Number of Farmers 
Fruit seedlings and number 

Avocado Mango Banana Papaya Total seedlings 

226 1,185 1,644 4,285 9,897 17,234 

Plan for the next year:cluster areas will be further strengthen.  
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Agriculrural Engineering Research 
 

Farm Power and Field Machinery Program 
 

Laike Kebede  

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

Research process: Agricultural Engineering 

Program: 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 weeders 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): Eyob Hailu, Ahmed Omer & Tahi Tune  

Reported by: Eyob Hailu 

Period of report: Jan to Dec, 2018 

 

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: MARC 

Summary of Result 

After visiting, the horticultural fields in the centre and in some parts of the 

country, P.T.O power driven offset rotary tillers were selected as an option to 

address the issue. However, power operated offset rotary tillers compatible 

to existing tractor size was not obtained during the assessment. Thus, a new 

design was developed and the preliminary functional test showed  the need 

of minor improvement focusing on linkage mechanism (balancing the weight 

for stability and material strength of connecting parts). 

 

Plan for next year 

Completing the improvement work and carry out a comprehensive field-test  

at MARC. 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 at MARC. 

 

mailto:laiketihitina@yahoo.com
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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): Maney Ayalew, Meseret Abebe and Tahir Tune  

Reported by: Meseret Abebe 

Period of report: Jan to Dec 2018 

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: MARC, Dugda and Huruta 

 

Summary of Result 

Assessment of available ridger compatible to 40Hp tractor was conducted in 

the market and research institutes. However, ridgers, matching with the 

output of such tractors were not obtained. Thus, a new prototype having four 

ridging units/bottoms was developed and functionally proved to work 

appropriately. 

Plan for next year 

Comprehensive  field test and evaluation will be done by comparing the new 

ridger and the conventional method at the three project sites during the off-

season. Based on the field findings and feedback from the stakeholders 

further  refinements will be made if deemed necessary 

 

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: Jan 1, 2018—31December 2018 

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 
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Location: MARC, Dugda and Huruta 

Summay of Result 

Assessment of available potato planter compatible to 40Hp horsepower 

tractor  was conducted in the market and research institutes. However, 

potato planter which could match the output of such tractors was not 

obtained. Thus, newly designed two row potato planter with three ridge 

making bodies was developed at MARC. Preliminary functional observation 

indicated that the prototype works properly and  is ready for comprehensive 

field evaluation. 

Plan for next year 

Detailed field test will be conducted on  irrigated field at three project sites 

during the off-season period. Based on findings and feedback from the 

stakeholders, further refinements will be made if deemed necessary.  

 

Activity 2.3: Adaptation, development and promotion of tractor driven onion 

trans-planter 

Activity period: July 2017 - June 2020 

Objective: To evaluate, adapt/ adopt, develop and promote onion planter/ 

trans-planter 

Responsible person (s): Meseret Abebe, Mubarek Mohammed and Ahmed 

Omer 

Reported by: Meseret Abebe 

Period of report: Jan to Dec. 2018 

Summary of the progress  

Design: Prototype development (Design fabrication) and field-testing using 

T-test in three replications) 

Treatment: walking tractor (12-15HP) driven onion trans-planter and 

conventional method of onion planting 

Location: MARC, Dugda and Huruta 

Summary of Result 

A prototype onion transplanter driven by (12-15HP) waking tractor was 

designed and under fabrication.  

Plan for next year 

After finalizing the fabrication process, a preliminary functional test will be 

conducted to check if it is performing the desired job. Then comparative 

evaluation of the prototype onion transplanter and the conventional method 

will be conducted at the project sites. Based on the field findings and 

feedback from the stakeholders, further refinements will be made in deemed 

necessary. 
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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: Jan to Dec 2018 

Summary of the progress  

Design: Stratified sampling 

Location: Fogera, Libo kemem, Dera.Guraferda & Somali 

Result  

Survey, data input and report writing are completed. 

Plan for next year: Refinement 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, Melesse. A & Tigist, 

Reported by: Mubarek Mohammod 

Period of report: Jan to Dec 2018 

Summary of the progress  

Design: RCBD in three replications 

Treatment: Walking tractor attached MBP and conventional method of 

ploughing (Maresha)  

Location: Fogera, Libo kemem and Dera. 

Summary of Result  

Field data were collected for two seasons and data processing is underway.  

Plan for 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): Melese A, Mersha A.,Bisrat G.,Samirawit T.Tigist A. 

& Roman T 

Reported by: Bisrat Getnet 

Period of report: Jan to Dec 2018 

Summary of the progress  
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Design: on farm evaluation  

Treatment: Introduced mechanical rice trans-planting machine versus 

conventional method 

Location: Fogera, Libo kemem and Dhera. 

Summary of Result  

Assessment of existed mechanical rice trans-planting machine was 

conducted in the market, and appropriate technology was selected to 

acquire from market 

Plan for next year: 

Acquire the technology and conduct comparative field evaluation 

against conventional method. Based on the field findings and 

feedback from the stakeholders, conduct further refinements if 

deemed necessary. 

 

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): Fitsum Abebe, Yonas Lemma, Ahmed 

Mohamed, Amanuel Erchafo, Tesfaye, and Meskerem  Mekonen  

Reported by:Fitsum Abebe 

Period of report: Jan to Dec 2018 

Summary of the progress  

Design: RCBD in three replications 

Treatment: For teff : farmers practice, plowing + harrowing, plowing 

+ harrowing + compaction,  twice plowing  + compaction,   plowing + 

harrowing + ridging + compaction  

 For wheatfarmers practice,  plowing + harrowing, plowing + 

harrowing + ridging, plowing + harrowing twice, plowing + harrowing 

twice  

Location: MARC, Bishoftu and Kulumsa 

Summary of Result 
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The experiment was carried out for two main seasons at the stated 

locations. One season data on yield indicated that there is no 

significant difference between treatments.  

Plan for next year 

Additional year field experimental data will be collected and analyzed 

field and analysis report will be generated. 

 

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): Fitsum Abebe, Dereje Yihun, Bisrat G, Dereje 

A. Yonas Lemma & Ahmed Omer 

Reported by: Fitsum Abebe 

Period of report: Jan to Dec 2018 

Summary of the progress  

Design:  

Treatment: Improved multi crop row planting machine and existing 

planting method 

Location: MARC, Bishoftu and Kulumsa 

Summary of Result 

The design of a new prototype row planter compatible to 40hp tractor 

was prepared and under fabrication. 

Plan for next year 

Finalizing fabrication and conduct preliminary functional test. 

Carry out comprehensive field performance test based on the field 

findings and feedback from the stakeholders, further refinements will 

be made as deemed necessary . 

 

Activity 4.3: Development, evaluation and demonstration of 

mechanical front/backpack seed drills for tef 

Activity period: July 2017June 2020 

Objective: To develop, evaluate and demonstrate mechanical and 

electrical driven tef seeders 

Responsible person (s): Fitsum Abebe, Yonas Lemma,Ahmed Omer& 

Tesfaye Asefa 

Reported by: Fitsum Abebe 

Period of report: Jan to Dec 2018 
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Summary of the progress  

Design: RCBD 

Treatment: Design: Prototype development  and  field performance 

test in RCBD with three replications 

Treatment: 

Comparative evaluation of broadcasting sowing, two non-ground 

engaging front and back held manual tef drills along with other two 

tef row seeders manufactured by private companies. 

Location: MARC and Bishoftu 

Summary of Result 

Two versions: front pack and backpack tef drilling machine 

(prototypes) were developed and field tested based on treatment 

design for last two main seasons. The data processing has been 

underway. 

Plan for next year. Data collection in the 3rd cropping season (year  

2019) and analysis and reporting will be done up to June 2020. 

 

Project 5: Adoption, adaptation and development of tef, wheat and 

barley harvest and post-harvest technologies for major growing areas  

Activity period: July 2017-June 2020 

Activity 5.1: 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 

Objective: To evaluate and train youth groups involved in custom hire 

service provision of harvesting and post-harvest handling of  cereal  

crops (tef, wheat and barley)  

Responsible person (s): Yonas L. Abiy S.Yonas M. Yared D. 

Reported by: Yonas Lema 

Period of report: Jan to Dec 2018 

Summary of the progress  

Design: Stratified sampling 

Treatment:  

Summary of Result: 

Survey was conducted based on  prepared and pre tested questioners. 

Data was entered into the computer and analysis and interpretation 

is under process. 

Plan for next year  
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Finalizing data analysis and report writing until Jan 2020. Providing 

training for operators, maintenance workers and hire service 

provision intermediary workers (experts, DAs and brokers) 

 

Project 6: Development of farm power implements selection system 

for different farm  size ranges under  different agro ecologies  

Project period: July 2017 – June 2020 

Activity 6.1: Development of farm power implements selection 

system for different farm size ranges under different agro-ecologies 

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 Mohammod 

Period of report: Jan to Dec 2018 

Summary of the progress  

Design: Survey 

Treatment:  Interview of key informants 

Location: MARC, Zewaye, Werer, Humera, Arisi, Gojam, Addis Ababa 

and Major EIAR centers 

Summary of 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 and the following 

two documents  produced.  

Mmerits and demerits of mechanization technologies such as power 

units, implements in the major agro-ecologies by the Ethiopian 

mechanized farm 

Mmechanized farm’s operation calendar in Ethiopia based on agro 

ecology and crop type 

Plan for next year 

Reports refinement, additional data analysis  and one more report 

preparation. 

 

Project 7: Adaptation, evaluation and development of protocols and 

testing standards for some agricultural mechanization technologies 
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Project period: July 2017-June 2020 

Objective: To develop/adopt test protocol for pre-harvest 

mechanization technologies 

Responsible person (s): Teshome Bullo  

Reported by: Mubarek Mohammed 

Period of report: Jan to Dec 2018 

Summary of the progress:  

Design and Treatment: Selected mechanical power-driven 

agricultural engineering technologies 

Location: MARC 

Results  

Test protocol was prepared for mechanical rice transplanting 

machine, potato planter and planters and seed drills 

Plan for next year:  

Refinement of written documents and generation of more test 

protocols for other technologies 

 

Project 8: Demonstration of agricultural engineering technologies 

and capacity building of farmers, agro-pastorals, pastorals, 

development agents, experts, technology manufacturers and 

researchers 

Project period: July 2017-June 2020 

Activity 8.1: 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): Teshome Bullo  

Reported by: Teshome Bullo  

Period of report: Jan to Dec 2018 

Summary of the progress:  

Location: Selected districts from different developed and developing 

regions Oromia, Tigray, Amhara, Debub and Somali etc. 

Smmary of Results 

Different Pre-harvest, agricultural engineering technology have been 

demonstrated in target wordas. Agricultural Office in Amahara, 

Oromia, Tegeray, SNNPP and Emerging Reigns, and Regional 

Mechanization Research Centers and non-Governmental 

Organizations are major collaborators 
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Plan for next year 

Practical demonstration and feedback collection of proven pre-harvest 

agricultural engineering technologies will be Continued in new areas 

 

Activity 8.2: 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: Jan to Dec 2018 

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. 

Summary of the progress: 

 Multiplication (batch production) and Distribution 

 

Table 1. Demonstrated and participatory evaluated technologies 

No Technology type Multiplied Distributed 

1 Mould board  475 475 

2 Tie Reidger  275 275 

3 Multi Crop Planter 15 15 

4 Tef Row  Planter 15 15 

5 2 WT attached multi crop planter 2 2 

Plan for next year  

Different types of pre-harvest mechanization technologies will be 

multiplied and distributed to farmers. Demonstration and 

participatory evaluation will continue at different locations in the 

selected districts. 

 

Activity 8.3: 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 Bullo Reported by: Teshome Bullo  

Period of report: Jan to Dec 2018 
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Summary of the progress:  

Design and treatment 

Location: Those districts were selected from various developed and 

developing regions such as Oromia, Tigray, Amhara, Debub and 

Benshangulgumz. 

Summary of Results  

Farmers, DAs, extension experts and technology manufacturers from 

more than 30 districts were selected in collaboration with the 

respective district offices and trainings was given on use, handling 

and manufacturing aspects of more than 17 proven pre and post-

harvest technologies. More than 6136 farmers, trainees such as DAs, 

experts and manufacturers were trained. The share of female trainees 

was more than 26%. 
 

Table 2. Number of trained farmers, development agents, manufacturers and technology users on pre and post-

harvest  technologies operation, use and manufacturing. 

 

  

Training Title Farmers DAs Experts Technician 

M F T M F T M F T T M F 

Use and handling of  

pre and post harvest 

agricultural 

engineering 

technologies 

1464 350 1814 552 136 688 464 83 548 9 8 1 
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Project 1: Adaptation and demonstration of Cereal (tef, wheat and barley) 

seed drills for small-scale farmers 

Project period: July 2016 – June 2020 

Objective: To improve access to and the use of modern mechanization 

technologies such as small tractors, threshers, water pumps and other small 

farm implements by establishing machinery leasing MSE 

Responsible person(s): Meseret Abebe, Mussa Mohammed, Fitsum  Abebe 

Reported by:  Meseret Abebe 

Period of report: Jan to Dec 2018 

Summary of the progress  

Design: non-replicated participatory evaluation 

Treatment: Improved teff and wheat planters and conventional seed sowing 

technique 

Location: Tiyo (for wheat) and Minjar Shankora (for tef) 

Summary of Result 

Theoretical and practical training on operation and maintenance of cereal 

seeders were given to farmers, DAs and agricultural experts prior to 

demonstrating the technologies. Demonstrations were conducted in selected 

sites so that other farmers would get a chance to observe the trials while 

passing by. The trials had a plot of cereal seed drilling technologies and a 

check plot of conventional seeding technique. For the front pack tef seed 

driller, the trial plots were prepared by farmers; whereas for the tractor 

attached wheat seed driller, the driller itself prepared the land and drilled in 

one pass.  Farmers, DAs, agricultural bureau experts and other stake holders 

took part in the demonstration of the seeders in each location. Promotional 

materials such as leaflets, training manuals were disseminated to farmers, 

manufacturers and MoA staff. Field day events were organized at different 

sites and  lessons learned  were aired on regional media to create awareness 

to wider community. A total of 1559, out of which 1337 male and 222 female, 

farmers, agricultural experts and stake holders participated on the training, 

demonstration, field days and experience sharing activities. Generally, 79% 

of the plan was met with these events. 

Paired t-test results showed that the trial plots drilled by the seeders resulted 

greater yield than the traditional manual drilling. Front pack tef seeder was 

demonstrated on 24 farmers at the target woredas. Table 4 show the two year 

yield results (2017 and 2018) of the seeder. Two-wheel tractor attached 

wheat seeder was also demonstrated on 8 farmers at the target woredas. 

Table 5 and Table 7 show the two-year yield results (2017 and 2018) of the 

seeder. 
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Table 4. Paired t-test tef yield statistical results 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Tef yield using front 

pack seeder 

19.7750 24 3.025 0.618 

Tef yield using 

manual drilling 

18.50000 24 1.893 0.386 

 

 

Table 5. Paired t-test wheat yield statistical resultsPaired Samples Statistics  
Mean N Std. Deviation Std. Error Mean 

Pair 1 Wheat yield using 2WT 59.2438 16 10.74 2.68 

Wheat yield using manual 

drilling 

51.20625 16 8.78 2.19 

 

The result showed that mean yields of 51.20 Qt/ha and 59.24 Qt/ha were achieved 

before and after using the wheat seeder respectively. Paired t-test results showed that 

the wheat seeder had significant effect on wheat yield. The seeders also saved the 

time lost for drilling cereals in traditional techniques. The performance parameters 

were summarized and presented in Table 6. 

 

Table 6. Comparison of the drilling techniques 

Parameters Front pack tef seed drill 2WT attached wheat 

planter 

Traditional tef and wheat planting 

Planting width, m 1.20 1.20 0.2 

Planting depth, cm 0 4-6 0 for tef7.5 for wheat 

Field capacity, hr/ha 4.6 6.47 28 

Seed rate, kg/ha 10(adjustable) 120(adjustable) 10 for tef 120 for wheat 

Uniformity of metering Uniform Uniform Non-uniform 

Fuel consumption, l/ha No 13.81 No 

Labour requirement 1 1 3 

 

Farmers who took part in the training and demonstration activities of the cereal 

seeders perceived that the technologies solved problems observed in traditional cereal 

drilling techniques. The farmers witnessed that the seeders provided uniform and 

effective seed distribution, maintaining uniform row spacing. Besides, they were easy 

to operate by average adult male and female operators. On field day and experience 

sharing events, farmers observed the trial fields. They observed the matured crop 

stand and made their judgments. They reflected that the plots drilled by the seeders 

showed better crop establishment and stand than the traditional. In addition, they 

showed interest to use the seeders for drilling. 

Plan for the next year 
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Project 2: Business group establishment (Woreda and kebele selection, 

conducting  sensitization workshop, identify interested rural youth groups, 

provide  orientation on available technologies) 

Project period: 2016-2020  

Objective: To improve access to and the use of modern mechanization 

technologies such as small tractors, threshers, water pumps and other small 

farm implements by establishing machinery leasing MSE. 

Responsible person(s): Meseret Abebe, Musa Mohammed, Fitsum Abebe 

Reported by: Meseret Abebe 

Period of report: Jan to Dec 2018 

Summary of the progress  

Design: 

Treatment:  

Location: Tiyo (for wheat) and Minjarshenkora (for tef) 

Summary of the result  

The established SME started providing mechanization services to the nearby 

communities. Technical support (operation and maintenance), was provided 

by agricultural engineering research process. Business management 

trainings (records keeping, customer handling etc) were provided. Generally, 

the groups are closely supported. 

Plan for next year 

Training, support, follow-up and monitoring 

 

Project 3: Demonstration and Promotion of Agricultural mechanization 

technologies 

Activity period: June 2016- July 2018 

Objective: To contribute to the food security development goal of the nation 

through availing and promoting improved agricultural mechanization 

technologies. 

Responsible person(s): Meseret Abebe, Mubarek Mohammed, Mussa 

Mohammed and Fitsum Abebe 

Period of report: Jan to Dec 2018 

Summary of the progress  

Design: comparative test 

Treatment: Selected technologies and farmers practice 

Six proven agricultural mechanization technologies were identified to be 

promoted at a wider scale in various agro-ecologies and production systems. 

Technologies identified for on farm participatory evaluation and 

demonstration include: metal silo, milk churner, tomato seed extractor, 

Animal drawn Moldboard plow, Maize sheller and Multi-crop thresher. 

Location: Three major regions and EIAR research centers  

Oromia - Dodola, Ambo, Horo Guduru, Jimma Rare 

Amhara - South Achefer, Jabitehnan  
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SNNPR - Cheha, Arbegona  

EIAR Research Centers - Pawi ARC, Mehoni ARC, Fogera ARC, Melekassa 

ARC 

Summary of the result 

Participatory evaluation and promotion of the technologies started in Dodola, 

Arbegona, Cheha, JimmaRare, Horo, Ambo districts. A total of 912 farmers, 

experts, manufacturers and stakeholders participated on demonstration and 

evaluation activities. The technologies were demonstrated to Melkassa and  

to surrounding communities. The event had a media coverage from the 

mainstream media, like, ETV and Walta TV. Regional media like, OBN also 

televised it 

Plan for next year  

Training, demonstration and scaling out of the technologies at the rest AGP 

II selected woredas.  Participatory evaluation of the technologies with 

farmers.  

Training of agricultural technology manufacturers. Researchers from 

extension and communication directorate and EIAR centers will take part. 

 

Project4: Farm mechanization and conservation agriculture for sustainable  

intensification (FACASI-II) 

Project period: July 2017 – June 2019 

Activity 4.1: 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,  Fitsum, Teshome, Kefyalew 

Woldesenbet,  

Reported by: Dereje Alemu 

Period of report: Jan 1, 2018_Dec 30, 2018 

Summary of the progress 

Design: RCBD 

Treatment: Two-wheel tractor drawn tillage-cum-wheat planter and the 

conventional method of planting 

Location: MARC and Tiyo  

Summary of Result 

A seed drill prototype attached to two wheel tractor was manufactured; 

calibrated and demonstrated. 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, seeds and 

fertilizer collected through tubes in transparent polythene bag were  weighed 

separately with digital balance.Calibration results of the seeder. Furthermore 

the results of agronomic, yield and yield component parameters were also 

determined.  
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After calibration of the 2WT attached seed drill and laboratory germination 

test, farmer managed demonstration trial were conducted at two kebele 

(Shalla Chebieti and Haro Bilalo) of Tiyo Woreda. 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. Growing crops with zero tillage 

requires additional measures for effective weed control with application of 

herbicides in proper combination and sequence. Hence we have applied 

CROPSTAR 750 WDG to control weeds, which have broad leaves in August 

24, 2018 and Pallas 45OD for narrow leaf weeds in August 22, 2018.We have 

also applied REX®DOU in September 25, 2018 for controlling Yellow Rust. 

Field day was conducted two times at Tiyo Wereda of two Kebele(Shalla 

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 Woreda 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 

Further modification and multiplication of the modified seed drill. Field days 

will also be also organized in October 2019 regarding the technical efficiency 

and financial benefits of the technology.  

 

Activity 4.2: Conduct annual advisory meeting 

Activity period:  June 2017- June 2019  

Objective: To conduct annual small mechanization learning event 

Responsible person(s): Bisrat, Dereje A,  Fitsum, Teshome 

Reported by: Dereje Alemu 

Period of report: Jan 1 to December 2018 

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 

We will conduct similar oneday annual advisory meeting. 
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Project-5: Baseline Survey on Agricultural Mechanization in Africa 

Project period: Nov 2017 ─August, 2018 

Activity 4.1: Literature review and questionnaire development 

Activity period: Nov 2017- August 2017 

Objective: To identify constraints and opportunities to adoption of the 

improved agricultural mechanization technologies and innovations  

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

Reported by: Bisrat Getnet 

Period of report: Jan 1 to December 2018 

Summary of the progress  

Design:  Non stratified sampling 

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

Result: questionnaire was developed  

plan for the  next year 

 

Activity 5.2: Sampling and data collection (conducting survey) 

Activity period: August 2018- Nov 2018 

Objective: To share strategy and research agenda for KAFACI member 

countries 

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

Reported by:  Bisrat Getnet 

Period of report: Jan 1 to December 2018 

Summary of the progress  

Design:  Non stratified sampling 

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

Result: Survey was conducted in all location following the standard 

procedure. 

Plan for the next year 

 

Project-6: SME Business Incubation for Agricultural Mechanization Service   

Project period: October 2018- October 2018 

Activity 6.1: Business incubation of private bean seed producers  

Activity period: Oct 2018 - Jun 2018 

Objective: To help increase agricultural production and productivity 

through the promotion of improved agricultural mechanization technologies 

among the prominent stakeholders 

Responsible person(s): Tamrat L.Bisrat G.,Tahir T.,Teshome B.,Yared D 

Reported by:  Tamirat Lema 

Period of report: Jan 1 to December 2018 

Summary of the progress  

Districtand Kebele are selected Steering committee are formed.  

Focus group discussion and multi  stakeholders platform meetings  are 

conducted  
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Criteria for group establishment were prepared 

SME groups to be organized were identified and unemployed new youth 

groups were established 

Ffocal group discussions were made on bean production. 

Improved bean seed varieties were given for selected farmer cooperatives and 

youth group. 

Plan for the next year  

Ttechnical and economic management training will be given.  

Mmultiplied bean thresher will be supplied/given to target 

group/cooperatives.  

Pperiodical monitoring and business model performance information 

collection.  

Workshop organization (to discuss findings of the study). 
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Postharvest Handling and Processing Engineering 

Research Program 
 

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 fruit harvesting technology for 

fruit growers 

Period of report: Jan 1 ─ Dec 31, 2018 

Objectives: To Improve and introduction fruit harvesting technology for fruit 

growers 

Responsible person(s): Yonas M., Tesfaye A., Dereje Y., Amanuel E., 

Mohammed T. 

Reported by: Yonas Mulat 

Period of report: Jan to Dec 2018  

 

 

Summary of the progress: 

Design: Simple performance evaluation using statistical average (Descriptive 

statistics) 

Treatment: Improved prototypes and existing fruits harvesters 

Location: MARC 

Summary of Results 

Two alternative designs were constructed to harvest papaya, avocado and 

mango based on fruit weight, size and tree height.  These includes (i) 

modification of  the original papaya harvester to reduce it weight  and (2) a 

new mango and avocado harvester was designed and fabricated with a fork 

detaching unit and a collecting bag attached to a hanging basket to the 

distant end of bamboo sticks. Field tests of papaya harvesters  conducted at 

MARC showed that the weight of the harvester were reduced and the 

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. Similarly 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  

Plan for next year: Collecting farmers  feedback and prepare and share 

overall  research report in 2019.  

 

Activity 1.2: Introduction of evaporative cooling technologies for some 

tropical fruits 

Activity period: July 2017 - June 2020 
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Objectives: To introduce evaporative cooling technologies for some tropical 

fruits 

Responsible person(s): Mulugeta T., Friew K., Mohammed T., Meskerem M. 

Reported by: Yonas Mulat 

Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress: 

Design: CRD 

Treatment: Evaporative coolers made of charcoal and scoria walling 

materials 

Location: MARC 

Summary of Result 

Three evaporative cooling structures made from locally available materials were 

evaluated for their performance in association with the current mode of storage 

as a control. The result indicated a sgnificant difference among the structures in 

terms of temperature and humidity (Table 1). The scoria and charcoal stuctures 

exhibited higher humidity and lower temperature than the filla and the hollow 

block. In the storage of tomato lower weight loss and spoilage were recorded in 

the charcoal and scoria structures than the filla and hollow block, though the 

difference was insignificant (Table 2). As a result, two  storage structures (scoria 

and charcoal wall) are selected. 

 

Table 1. Temperature and humidity difference between the ambient and inside the cooling structure during 

the storage of tomato 

Structure Temp 0C Humidity (%) 

Hollow Block 4.00b 2.5b 

Filla 4.5b 2.625b 

Charcoal 5.5ab 7  a 

Scoria 7.125 a 8.5 a 

 

Table 2. Degree of weight loss and spoilage on tomato fruit under evaporative cooling structures after 15 

days of storage 

 

In the case of banana, a delayed ripenning was exhibited in the scoria and 

charcoal structures. After fifteen days of storage, the green colour was still 

pronounced in the two structures than in the filla and RHB. In overall, the project 

is running according to schedule and will fulfill its objectives 

Plan for next year: Evaluation on mango and avocado is being conducted and  

then overall the activity report will be shared in 2019. 

 

Structure Weight loss (kgs.) Spoilage (kgs.) 

Hollow Block 0.7273 0.6850 

Filla 0.5950 0.5797 

Charcoal 0.5457 0.3520 

Scoria 0.4247 0.2100 
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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 U. 

Reported by: Friew Kelemu 

Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress: 

Design:  

Treatment: Improved technologies and existing methods 

Location: MARC 

Summary of Result 

The available manual tomato seed extractor was modified to be used for tomato 

pulp separation.  

New mango pulper was designed and the prototype is under fabrication. 

Prototype refractance window technology selected for drying was designed, 

fabricated and the preliminary test showed promising results. 

Plan for 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): Mohammed T, Yonas L., Maney A., Dereje Y. 

Reported by: Meseret Abebe 

Period of report: Jan 1 ─ Dec 31, 2018 

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: MARC, Dugda and Huruta 

Summary of Result 

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 

4.). Preliminary test result showed that the digger elevator had acceptable digging 

and elevating capability but need refinement work. Furthermore, a second 

prototype PTO driven digger shaker powered by 23 hp and above riding type 

tractor was designed and under fabrication. This version was intended to dig/ 

harvest both onion and potato.  
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Plan for next year 

Refining/further improvement of the prototype and final field evaluation walking 

tractor attached harvester; finalizing fabrication and 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: Jan 1 ─ Dec 31, 2018 

Summary of the progress 

Design: RCBD 

Treatment: Metal silo, PICS bag and conventional method 

Location: Kulumsa 

Summary of Result 

Quality and microbiology data are being generated from wheat filled metal-silos, 

PICS and jute bags placed at Kulumsa Agricultural Research Centre/KARC/. 

Similar evaluation is also being conducted on Barley crops. 

Plan for next year 

The evaluation will be conducted next season. 

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: Jan 1 ─ Dec 31, 2018 

Summary of the progress: 

Assessment and design was completed. Manufacturing of the prototype is on 

progress 

Experimental Design: field testing using RCBD 

Treatment: Developed reel mechanism and existing reel mechanism 

Location: Ada’a 

Summary of result 

Different combine harvester reel mechanisms were assessed and reviewed (about 

Kinematics of the tined combine harvester reel in relation with tef crop 

engineering properties). Selection, design  development and drawing preparation 

was completed. Prototype fabrication is on advancement. 
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Plan for next year 

Completion of the prototype fabrication and evaluation work will be done. 

 

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: Jan 1 ─ Dec 31, 2018 

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: MARC, Kulumsa, Ada’a and Lume 

 

Summary of Result 

A total of four threshers namely, Melkassa made IITA multi-crop (for wheat, 

barley and tef) non-cleaning type thresher, Chinese made axial cleaning type 

wheat and barley threshers, Chinese made radial cleaning type 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 were done on tef and wheat crop using same engine 

capacity at MARC, D/zeit, Arerti, Assella and Holeta. Accordingly, the MARC 

made and the Chinese radial type threshers performed much better than the rest 

on threshing efficiency. 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, ffurther improvement on the selected wheat and barley thresher 

as well as preparation of  new design for tef thresher is being underway.  

Plan for next year 

Finalizing fabrication of the improved wheat and barley thresher and conducting 

fabrication of a new 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., Tefera M., and Tesfaye A. 

Reported by: Yonas Lemma 

Period of report: Jan 1 ─ Dec 31, 2018 
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Summary of the progress 

Design: participatory evaluation and demonstration 

Treatment: none 

Location: MARC 

Summary of Result 

Participatory evaluation and demonstration of walk behind tractor attached 

trailer was conducted for 112 farmers. 

Plan for next year 

The demonstration will be replicated at different areas of the project. 

 

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: Jan 1 ─ Dec 31, 2018 

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 

Summary Result 

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. Based training will be arranged  

Plan for next year 

Based the result of the survey, successive trainings will be provided on technical 

and business management skill gaps for the different actors. 

Project 4: Increased production of rice crop through the introduction of pre-

harvest and post-harvest agricultural engineering technologies 

Project period: July to Dec 2017 

Activity 4.1: Conduct farm mechanization survey in rice production 

Activity period: July 2017 - June 2020 

Responsible person(s): Bisrat G., Yared, Yonas L., Fitsum A., Mulugeta T., Abiy 

s., and Tesfaye 

Reported by:  Bisrat Getnet 

Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress 

Design: Survey 

Treatment: Focus Group Discussion (FGD), interviews 

Location: Guraferda, Fogera, Dera and Libo Kemkem 
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Summary of Result 

Potential rice growing areas for survey identified. structured questionnaire 

developed and pretested. Survey was administered on  a total of 348 households 

selected from  four Kebeles around Fogera and Gura Ferda District, representing 

the major rice growing areas in the country. The. Major topics covered include 

current mechanization practice and  total labour use in rice production , farm 

characteristics, rice production, marketing and processing. As a result the study 

found out that quite a negligible share of the farmers possessed modern 

mechanization technologies other than ordinary farm tools. Even on a hiring 

basis, there is very limited use of mechanization technologies by the rice producer 

farmers. Only about 2% of the households are using tractors currently, which 

they access through the hiring services. About 21% of the producer farmers use 

rice polishing service; it requires better machines which often not available at the 

Kebele level. Majority of the farmers sell raw rice due to lack of processors in 

most of the villages. There is a significant difference in farm income among 

producers who sold processed rice and that of raw rice. 

Weeding is a very labor-intensive activity among other farm operations in rice 

production. For weeding performed in three stages, the total labor applied is 

estimated to be 157 labor-days and constitutes 66% of total labor for various 

operations. The hiring of labor is also larger for weeding operations followed by 

harvesting and threshing. As labor shortage nowadays is becoming a big 

challenge during peak operations, farmers revealed their preference for 

mechanical power and hiring services. Therefore, rice processing, harvesting and 

threshing, tractor ploughing and weeding remain to be priority operations for 

which mechanical power needed most.However, both the supply of 

mechanization technologies and extension are far behind despite existing 

demand by farmers. 

Plan for next year 

Continue to finding different stakeholders. 

 

Activity 4.2: Introduction of harvesting & threshing technologies for rice 

production 

Activity period: July 2017─June 2020 

Objectives: 

To introduce and adapt engine driven rice thresher for small holder farmers 

To evaluate and demonstrate walk behind reaper for rice harvesting   

Responsible person(s): Bisrat G., Yonas L., Mulgeta T., Abiy s., Melese A., 

Mersha A. and Teshome B. 

Reported by: Melese A., Mersha A.  

Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress 

Design: RCBD (for the harvesters) and CRD (for the threshers) 

Treatment:  

Rice Harvester treatment used were walking tractor front mounted reapers (T1), 

Ripper Binder (T2)  and the control manual harvesting with sickle. 
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Rice thresher treatments were Indonesia made thresher and Chinese made rice 

threshers and one locally made threshers (Fig6)  were tested using Edget and 

NERICA-4 rice varieties   

Location: Fogera Agricultural Research Center (FARC) 

Summary of Result 

The harvesters were evaluated in FARC and data on capacity, ease of operation 

and efficiencies were collected. Partial analysis of the data showed that the 

walking tractor mounted reaper had excellent performances  with operation time 

requirement with acceptable header loss (0.56%) at 17% crop moisture content 

during harvesting (Table 1). Rice threshers’ performance evaluations were 

conducted using the same power size engine and crop varieties (Ediget and 

Nerica). As a result the highest cleaning  and threshing efficiency with lowest 

threshing loss were observed for Chinese thresher followed by Indonesians for 

both verities (Table 2) 

 

Table1 rice harvesters test result 

Parameters Treatments 

2WT 

front  

Attached reaper  

Reaper 

binder  

Sickle 

(manual)  

Average speed(km/hr)  3.8  3.6  -  

Fuel consumption(l/hr)  0.66  0.9  0  

Height of cut(cm)  6-11  5-9.5  5.3-7.8  

AFC (ha/hr)  0.35  0.12  0.0036  

Efficiency (%)  79.7  55.55  87.87  

header loss (%)  0.56  0.495  1.67  

 

Table 2. Main operating performances of three rice threshers 

Parameters   Variety EDIGET  Variety  NERICA -4  

Indonesia   China  Selam  Indonesia  China  Selam  

Moisture content of crop  9.5 9.5 9.5 13.87 13.87 13.87 

Threshing capacity (kg/hr)  606.06 500 416.67 632.9 606.06 588.23 

Threshing efficiency (%)   98.2 99.5 97.3 98.5 99.75 96.5 

Cleaning efficiency (%)  85.34 99.21 70 86.48 97.33 74.32 

Total loss (%)  1.05 0.71 3.15  
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Period of report: Jan 1─Dec 31, 2018 

Summary of the progress 

Design: CRD 

Treatment: Rice milling parameters set at different levels (feed rate, roller speed 

and roller clearance) and arranged in a factorial combination. 

Location: Fogera Agricultural Research Center (FARC) 

Summary of Result 

A double pass roller type rice milling machine  was install at FARRTC and  

preliminary functional test were done  at the end of 2018 cropping season. after 

critical observation of preliminary test results,  major parameters and factors to 

be considered were  identified. General procedures to be followed and  variable 

levels to be evaluated were  determined. 

Plan for next year 

Actual evaluation and demonstration will be done immediately after the 

upcoming harvesting season  

 

Activity 4.4 Introduction of storage technologies for rice production 

Activity period: July 2017 - June 2020 

Objective: To evaluate and demonstrate metal silos and PICS for rice storage 

Responsible person(s): Melese A., Mersha A. Roman, Tigist and Samrawit. 

Reported by: Bisrat Getnet 

Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress 

Design: RCBD with three replications 

Treatment: Metal silo, PICS  bag and conventional method  

Location: Fogera Agricultural Research Center (FARC) 

Summary of Result 

PICS Bags, polyethylene bag and properly fabricated metal silo (3 quital capacity) 

were appropriately  placed at selected test sites and loaded with grains 

Evaluation and demonstration was conducted for two season at Dera, Fogera and 

Libo Kemkem wredas and data regarding grain quality, storage duration, seed 

viability grain MC%,  storage temp  &  RH,  germination count, damaged seed, 

live insect were  collected from nine trial hosting households  selected from three 

Districts. 

Plan for next year 

For completion of the research  activity, the write up of the research report is 

expected to the end of 2019. 

 

Activity 4.5 Introduction of grading and packaging technologies for milled rice 

processing 

Activity period: July 2017 - June 2020  

Objective: To adopt, evaluate and demonstrate rice grading and packaging 

device 

Responsible person(s): Mubarek, Melese A., Mersha A.  

Reported by: Bisrat Getnet 
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Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress 

Design: CRD 

Treatment: Available rice grading and packing machines 

Location: Fogera Agricultural Research Centre (FARC) 

 

Summary of Result 

A grading machine owned by a private miller in the area were visited and detailed  

dimensions were collected. to have initial understanding and to ease the new 

design and development work. Furthermore eengineering property of rice grain 

was studied and the design of a grading machine was done. Engineering 

properties of rice particularly shape and size of  different rice varieties  was 

determined for rough (unmilled) rice, milled intact rice  and milled broken  rice. 

Regarding rice packing, technology available  technologies were assessed around 

Fogere  and visited some food processing agro industries in  Addis Ababa.  Thus 

portable and non portable sewing machines were  identified and based on 

simplicity, cost and availability in market a portable sewing machine were 

recommended for use and to be manufactured by reverse engineering. 

Plan for next year. 

Fabrication  of rice grading machine and demonstration of a portable packing 

(sewing) machine. 

 

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 Ammanuel E. 

Reported by: Mulugeta Tamir 

Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress 

Design:  

Treatment: none 

Location: MARC, Sebeta-Hawas & Batu 

Summary of Result 

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 next year:Revision of the preliminary assessment report. 
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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: Jan 1 ─ Dec 31, 2018 

Summary of the progress 

Design: Assessment, design and evaluation in CRD 

Treatment: Available fish feed mixers and mills 

Location: MARC, Sebeta-Hawas & Batu 

Summary of Result 

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. 

Plan for next year 

Technology evaluation and improvement (if necessary) and demonstration will be 

continued. 

 

Activity 5.2 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., Ammanuel E. 

Reported by: Mulugeta Tamir 

Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress 

Design: CRD (Factorial) and D-optimal 

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

extruder 

Location: MARC 

Summary of Result 

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. 12). The preliminary test showed that the selected pelleting 

equipment can 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 has been done to correct the problem.  

 

Plan for next year 

Improvement and evaluation work will be continued before the technology is released 

to the public. 
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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., Ammanuel E. 

Reported by: Mulugeta Tamir 

Period of report: Jan 1 ─ Dec 31, 2018 

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: MARC 

Summary of Result 

A design for stationary fish smoking house (Fig.13) was developed and 

constructed at MARC. As a result a preliminary functional test was conducted  

and was found to work perfectly. As for the mobile type smoking technology, 

design selection and improvement is being made. 

Plan for next year 

Evaluation of the stationary smoking chamber at different conditions will be 

conducted. Development of mobile fish smoking technology will be completed in 

November 2018 and will be ready for testing. 

 

Project 6: Adaptation, evaluation and development of dairy production 

technologies 

Project period: July 2017 – June 2020 

Activity 6.1 Assessment of existing dairy production technologies 

Activity period: July 2017 - June 2020 

Objective: To review and document available milk processing technologies 

within and outside of the country and identify the existing gaps 

Responsible person(s): Tamirat L., Eyob H., Dereje Y., Tahir T. 

Reported by: Tamirat Lemma 

Period of report: Jan 1 ─ Dec 31, 2018 

Summary of the progress: 

Design: Survey 

Treatment: Interview, FGD 

Location: Wolita sodo, Debre berhan, Fiche, Bekoji, Lume, Sebeta, Hawassa & 

Holeta 

Summary of Result 

A total of 186 households and 5 cooperatives were addressed from twelve 

Districts selected from three regions (SNNPR, Oromia and Amhara) for 

assessment of production system, processing and handling practices of cow milk 

in the area.  Data collection was done through discussions held with key 
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informants, experts, development agents using structured questionnaire. major 

findings of the study are: 

• The average daily milk yield result of local cows and crossbred were less than 

five liters (69.4%) and greater than ten liters (58.49%) respectively 

• Milk products mostly sold were whole milk (75.3%), butter (12.4%) and 

cheese (6.5%) and average prices of those products were 13 birr/lit, 180 

birr/kg and 50 birr/kg, respectively.  

• About 57.5% and 72% of the respondents use  plastic container  for milk 

storage and clay pot (Ensira) for churning respectively. 

• Most (83.3%) of the surveyed households process cow milk mainly using 

indigenous technologies for butter  production (74.2%), cheese (7%) and ergo 

(2%). 

• To improve production and productivity of milk, 37.1%, 28.5%, 17.2% and 

10.2% of the respondents prioritized that they need churner, small scale 

chopper, milking machine and milk container respectively  

• Challenges identified  include availability of adequate milk production 

technologies,  shortage of feed,  accessibility to marketing place,  limited 

market information and inadequate  infrastructure 

Plan for next year 

Full write-up of the assessment report is being completed  and communicated by 

the end of this year. 

 

Activity 6.2 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., Abiy S., Seyoum W., Tamirat L., and Eyob H. 

Reported by: Tamirat Lemma 

Period of report: Jan 1 ─ Dec 31, 2018 

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: MARC, Sebeta-Hawas & Holeta 

Summary of Result 

Assessment of available feed choppers conducted at different stakeholders. 

Design  and fabrication of engine/motor driven prototype chopper was completed 

(Fig.9).  Participatory evaluation was planned to be conducted this harvesting 

season.  

Plan for next year 

Completing manufacturing and participatory evaluation. 

 

Activity 6.3 Evaluation, adaptation and development of automatic milking 

machine for urban dairy producers 

Activity period: July 2017 - June 2020 
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Objective: To evaluate, adapt and develop automatic milking machine for urban 

dairy Producers  

Responsible person(s): Abiy S., Tamirat L., Yonas M., Eyob H. and Mohammed 

T. 

Reported by: Tamirat Lemma 

Period of report: Jan 1 ─ Dec 31, 2018 

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: MARC, Sebeta-Hawas & Holeta 

Summary of Result 

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 a 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 10). Preliminary tests of this machine  showed the capacity ranges 

from 240-300 litters per hour against  60 to 75 litters per hour in manual 

methods. 

Plan for next year 

Evaluation of the acquired milking machine  and adapting the condition of the 

teatcup liners and the size of the liners to fit the size of teats  and udders of major 

Ethiopian breeds. 

 

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: Tamirat Lemma 

Period of report: Jan 1 ─ Dec 31, 2018 

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: MARC, Sebeta-Hawas & Holeta 

Summary of Result 

Two versions of milk churning devices were designed using solid-work software 

and fabricated at AIRIC workshop using functional drawing (see fig.14). The first 

is an improved manual type and the other is a variable motor driven type The 

machine was developed. A performance test of prototype churners were 

conducted at MARC.  
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Plan for next year 

Evaluation of the improved milk churners against the existing practice will be 

conducted following standard test procedure. Data which characterize the 

efficiency of the equipment will be collected and analyzed. 
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Animal Science Research 
 

Abiy Tilahun 

E-mail-abiyt2005@gmail.com, Phone: +251911761134 

 

Apiculture and sericulture 

Research Process: Animal Science (Sericulture and apiculture) 

Program/case team:  Apiculture and Sericulture Research 

Project title1: Improvement, multiplication and transfer of sericulture 

technologies in Ethiopia 

Project period: 2018- 2022 

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

yield and disease resistance  

Activity period: July 2018 - June 2022 

Objectives: To collect and evaluate different castor germplasm /lines for 

adaptability, yield and pest resistance  

Responsible Person (s): MARC (Metasebia, Kedir, Abiy, Aynalem) & other 

collaborative Centers (Saba, Edao, Afework) 

Reported by: Metasebia Terefe 

Period of report: Jan 2018 – Dec 2018 

Summary of the progress  

About 100 castor accessions were collected from different sources, and then all 

collected seeds of castor were planted in MARC.  The experiment is at its 1st stage 

of castor variety screening. Data collections were started. 

Design: Single row varietal screening 

Treatments: About 100 castor germplasms/lines are considered as treatments 

Location: MARC, Jimma,Wondogenet, Hawassa and Alage 

Summary of Results 

A total of 100 castor (Ricinus communis) accessions were collected from different 

areas such as Ethiopian institute of biodiversity (EIB), Bio fuel research program 

of EIAR and the surrounding areas. All accessions had been planted and 

evaluated for number of leaves/plant, plant height, diseases and insect pests’ 

incidence and severity, uniformity, vigorosity,etc. Data collection and entry under 

progress. 

Plan for the next year: Among the planted accessions, the best performing 

castor accessions will be selected and planted in a replicated experiment. 

 

Activity title 2: Verification of Mulberry variety  

Activity period: July 2018 - June 2022 

Objectives:-To verify the performance of mulberry candidates (K-2 and S-13) for 

possible release 

Responsible Person (s): MARC (Metasebia Terefe, Kedir Shifa , Abiy Tilahun, 

Aynalem Tsegaw) and collaborative centers (Saba, Edao) 

Reported by: Metasebia Terefe 

Period of report: Jan 2018 – Dec 2018 
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Summary of progress 

Two high leaf yielding mulberry varieties with better influence on performance of 

mulberry silkworms have been identified for a verification trail. These varieties 

are planted in all locations using appropriate procedures. 

Design: RCBD for variety trial and then single plot for verification 

Treatment: About 3 mulberry germplasms/lines are considered as treatments. 

Location: MARC, Jimma, W/genet & Arbaminch Bere Silk Producer Company 

Summary of Results: 

The promising K2 and S13 varieties were planted in all locations along with the 

local check. Data collection and entry are under progress. 

Plan for the next year: The activity will be replicated for the next cropping 

season 

 

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 and Aynalem) & JARC 

(Saba), Worku (DebreBirhan ARC) 

Reported by: Kedir Shifa 

Period of report: Jan 2018 – Dec 2018 

Summary of progress 

Planting and maintenance of mulberry germplasms started. 

Design: Un-replicated 

Treatment: Different mulberry germplasms/lines are considered as treatment 

Location: MARC, Jimma, Shewarobit 

Summary of Results 

The entire available accessions 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.  

Plan for the next year: All germplasm/lines of mulberry will be continued for 

the maintenance maintain at the field level. 

 

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) & JARC 

(Saba), Worku (DebreBirhan ARC) 

Reported by: Kedir Shifa 

Period of report: Jan 2018 – Dec 2018 

 

Summary of progress 

Planting and maintenance of castor varieties started 
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Design: Un-replicated 

Treatment: Different castor germplasms/lines are considered as treatment 

Location: MARC, Jimma, Shewarobit 

 

Summary of Results 

The six selected 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. 

Plan for the next year: All germplasm/lines of castor will be continued to 

maintenance at the field level. 

 

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, Metasebia, Abiy & Aynalem) & 

researchers from other research centers (Saba, Worku, Mekonnen) 

Reported by: Kedir Shifa 

Period of report: Jan 2018 – Dec 2018 

Summary of progress 

Four eri-silkworm strains, which were obtained from India 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: MARC, Jimma,  Shewarobit and Hawassa 

Summary of Results:- 

All the available accessions of castor feeding eri silkworm strain are under 

maintenance at the laboratory conditions. All the  necessary data like  moulting 

and feeding periods, mortality rate, disease and pests , number of eggs/laying, 

hatching percentage of the eggs, 10 matured 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 1. Performance evaluations of Eri-silkworms maintenance at MARC (sample size 100  larvae/ tray) (Eri-silkworm)   

Silkworm races 10 larval 

weight 

 after 4th 

instars (gm) 

Larval period 

(days) 

Dead larvae 

(no) 

Cocooning 

percentage 

(%) 

Average 

weight of 10  

cocoons  

(gm) 

Average 

weight of 10 

cocoon shell 

(gm) 

Shell ratio 

(%) 

Eri-3.4 78.58 23.21 16.45 96.85 3.65 0.543 14.87 

Eri-India marked 80.41 22.15 23.25 97.45 3.45 0.461 13.6 

Eri India pale green 
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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:  Kedir Shifa 

Period of report: Jan 2018 – Dec 2018 

Summary of progress 

Seven bivoltine and two multivoltine silkworm 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. 

Design: Un-replicated 

Treatment: Different mulberry silkworm strains are considered as treatments 

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

 

Summary of Results 

All the available accessions of mulberry feeding silkworm strain are under 

maintenance at the laboratory conditions. All the  necessary data like  moulting 

and feeding periods, mortality rate, disease and pests , number of eggs/laying, 

hatching percentage of the eggs, 10 matured 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. 

Table1. Performance evaluations of maintenance of Mulberry-silkworms at MARC (sample size 100 larvae/ tray) (Mulberry 

silkworm)  

No Silkworm races 10 larval 

weight 4 

days after 

4th instars 

(gm) 

Larval 

period 

(days) 

Dead 

larvae 

(no) 

Cocooning 

percentage 

(%) 

Average 

weight of 

10  

cocoons  

(gm) 

Average 

weight of 

10 cocoon 

shell (gm) 

Shell  

ratio (%) 

1 Kenya2 (Bivoltine) 29.54 24.25 29.54 92.25 1.18 0.24 20.34 

2 Kenya3 (Bivoltine) 27.25 24.10 29.54 89.24 1.21 0.24 19.83 

3 Kenya4(Bivoltine) 32.21 24.03 26.25 86.54 1.34 0.26 19.40 

4 Kenya5(Bivoltine) 33.25 25.65 28.24 94.15 1.09 0.27 24.77 

5 China2(Bivoltine) 26.19 25.24 32.24 87.45 1.24 0.24 19.35 

6 Korea1(Bivoltine) 38.45 26.24 33.65 89.65 1.20 0.26 21.66 

7 Korea3(Bivoltine) 29.14 24.00 29.75 87.15 1.23 0.25 17.88 

8 Yellow cocoon 

(Multivoltine) 

25.24 21.02 12.45 90.21 1.02 0.21 20.58 

9 White cocoon 

(Multivoltine) 

24.65 23.24 15.17 91.07 1.08 0.23 21.29 

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 
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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) 

Reported by: Metasebia Terefe 

Period of report: Jan 2018 – Dec 2018 

Summary of progress 

One selected mulberry variety has been planted in all locations. Data Collection 

started.  

Design: RCBD factorial 

Treatment:  12 combinations of intra and inter row spacing are considered as 

treatments. 

Location:  MARC, Jimma, Arbaminch and  Wondo genet 

Summary of 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 

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

data. 

 

Activity title 8: Effect of different production seasons on the biology and 

performance of mulberry silkworms, Bombyx mori (Bivoltine and multivoltine) 

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: Jan 2018 – Dec 2018 

Summary of progress 

The trial is at its initial stage. Data Collection started.  

Design: CRD 

Treatment: Three production seasons are considered as treatments. 

Location:  MARC, Wondogenet, Arbaminch and Teppi 

Summary of Results:- 

Silk productivity variables were evaluated in wet rainy and cold dry seasons at 

MARC for different silkworm strains. Data collection is started and will continue 

during hot dry season.  

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

data. 

 

Activity title 9: Effect of different production seasons on the biology and 

performance of Eri-silkworms, Samia ricini 

Activity period: July 2018 - June 2022 
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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: Jan 2018 – Dec 2018 

Summary of progress 

The trial is at its initial stage. Data Collection started.  

Design: CRD 

Treatment: Three production seasons are considered as treatments. 

Location:  MARC, Wondogenet, Arbaminch and Teppi 

Summary of Results:- 

Silk productivity variables were evaluated in wet rainy and cold dry seasons at 

MARC for different silkworm strains. Data collection is started and will continue 

during hot dry season.  

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

 

Activity title10: 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: Jan 2018 – Dec 2018 

Summary of progress 

Different cassava varieties triggering high rearing performance and feeding 

efficiency on eri silkworms when used as feed sources have been collected for 

future research and development efforts based on this research activity in the 

past years. 

Design: CRD 

Treatment:  Feeding of different cassava varietiesconsidered as treatments 

Location:    MARC, Wondogenet, Jimma, Tepi and Arbaminch  

Summary of Results: 

Seven cassava lines were established well in MARC. Feeding trial and data 

collection will be started soon. 

Plan for the next year: Conducting of feeding trials and carrying out leaf 

nutrient analysis are the targets forthe next year. 

 

Activity title 11: Study on the effects of nutritional supplementations of castor 

leaf with soya flour, cowpea flour and Amaranthus Creuntus L. seed powder on 

economic parameters of Eri-silkworms 

Activity period: July 2018 - June 2022 
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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: Jan 2018 – Dec 2018 

Summary of progress 

Data inputs prepared and the experiment is started. This experiment is also at 

its initial stage. 

Design: CRD 

Treatment: Supplementation of different feed types and concentrations 

considered as treatments   

Location: MARC 

Summary of Results: 

Soya flour, cowpea flour and Amaranthus Creuntus seed powder were treated as 

feed supplementations and designed to see their effect on the growth and 

productivity of silkworms. The experiment is started very recently and data 

collection under progress.  

Plan for the next year: Conducting of feeding trials and carrying out nutrient 

analysis are the targets for the next year. 

 

Activity title 12: Demonstration and scaling up of proven silk production 

technologies as income generating activity  

Activity period: 2018-2022 

Objectives:  

To scale up better sericulture technologies for wider impact 

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 and Metasebia Terefe 

Reported by:Abiy Tilahun 

Period covered: Jan2018- Dec 2018 

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 several 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 
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Location: Shebedino, Hawassa zuria, Sodo Zuria, Damot Sore and Arbaminch 

Zuria  

Summary of 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 100 beneficiaries on silkworm 

rearing, mulberry and castor feed plants growing and silk processing 

technologies. 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. 

Plan for the next year: Scaling up of improved silk production will be continued 

 

Activity title 13: Multiplication of improved Castor Varieties 

Activity period: 2018-2022 

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 

Period of report: Jan 2018 – Dec 2018 

Summary of Progress 

By this activity, several amounts of castor seeds were multiplied and distributed 

as the research system is the mainorgan to supply initial seeds to at different 

parts of the country. Thus, it was 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 
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Location: MARC, Jimma, Wondogenet, Hawassa, Tepi, Shewarobit and 

Arbaminch 

Summary of Results: 

Seeds of castor varieties were multiplied and distributed to users to increase silk 

production and productivity. About 100 kg of castor seed were multiplied at 

MARC. Out of these, 90 kg of castor seeds were provided for small scale and 

commercial farmers to enhance silk production.  

Plan for the next year:improved seeds of castor and mulberry planting materials 

will be multiplied and distributed for the users 

 

Activity title14: Multiplication of improved Mulberry Varieties 

Activity period: 2018-2022 

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: Jan 2018 – Dec 2018 

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:  MARC, Wondogenet, Hawassa, Shewarobit, Alage and Arbaminch 

Summary of Results: 

Seeds of high yielding mulberry varieties multiplied and distributed to users. 

Mulberry cutting of 12000 were multiplied in MARC. Out of these, 10,000 

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 

 

Activity title15: Multiplication of improved Eri-Silkworms 

Activity period: 2018-2022 

Objectives:  To multiply & distribute disease free high yielding eri silkworm eggs 

to users 

Period of report: Jan 2018 – Dec 2018 

Responsible Person (s):  Abiy Tilahun, Kedir shifa, Metasebia Terefe, Aynalem 

Tsegaw and staffs from collaborative centers 

Reported by Abiy Tilahun,  

Summary of Progress 
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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 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: MARC, Alage, Wondogenet, Hawassa, Arbaminch, Jimma, Tepi & 

Shewarobit 

Summary of Results: 

Seeds of healthy and high yielding eri silkworms were multiplied and distributed 

to users that increased silk production and productivity. About 190 laying eri 

silkworms were multiplied in MARC. Out of which, 153 laying were   provided for 

small scale and commercial farmers to enhance silk production.  

Plan for the next year: Seeds of healthy eri silkworms will be multiplied and 

distributed for the users 

 

Activity title16:Multiplication of improved mulberry Silkworms 

Activity period: 2018-2022 

Objectives:  To multiply & distribute disease free high yielding mulberry 

silkworm eggs to users 

Project period: Jan 2018 – Dec 2018 

Responsible Person (s):  Abiy Tilahun, Metasebia Terefe , Kedir shifa, Aynalem 

Tsegaw and staffs from collaborative centers 

Reported by Abiy Tilahun,  

Period of report: Jan 2018 – Dec 2018 

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: MARC, Alage, Wondogenet, Hawassa, Arbaminch, Jimma, Tepi & 

Shewarobit 

Summary of Results: 

Seeds of healthy and high yielding mulberry silkworms were multiplied and 

distributed to users that increased silk production and productivity. About 105 

laying eri silkworms were multiplied in MARC. Out of which, 79 layings 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 
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Project Title: Enhancing Silk Production and Productivity throughImprovement, 

Multiplication and Dissemination of Sericulture Technologies in Ethiopia 

 

Project period: 2018-2022 

Activity title17: Evaluation of management options for eri- silkworm diseases 

Activity period: 2018-2022 

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: Jan 2018 – Dec 2018 

Summary of progress 

The experiment is stated recently. Data collection initiated. 

Design: CRD 

Treatment: Lime, vim and combination of lime and vim 

Location: MARC 

Summary of Results: 

Evaluation of  lime and vim combinations were started for the management of eri 

silkworm (Bombyx mori) diseases under laboratory conditions.Some data were 

collected in respect to growth and cocoon characters (cocoon weight, shell weight 

and shell or silk ratio),  larval weight, silkworm mortality, etc. Data collection is 

under progress.  

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

data. 

 

Project title3: Enhancing productivity of beekeeping and marketing 

Project period: 2017-2021 

Activity title18: Identification, characterization and evaluation of honeybee 

flora in East shewa and Western Hararghe zones  

Activity period: 2017-2021 

Objective/s: 

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 

To collect, identify and recommend adaptable and high yielding bee forages 

(herbs and shrubs) in different agro- ecologies of Ethiopia 

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

Reported by: Kedir Shifa 

Period of report: Jan 2018 – Dec 2018 

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 clearly identify bee flora 

species for future intervention for different environments. 
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Design: none 

Treatments: none 

Location:  East Shewa and Western Hararghe zones 

Summary of 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 kebele is carried out.  

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

and determination of floral calendar of bee flora in the remaining sites will 

continue 

 

Activity title 19: Demonstration of Beekeeping Technologies in East Shewa and 

West Hararge Zones 

Activity period: 2017-2021 

Objective/s: 

To demonstrate beekeeping technologies 

To develop beekeepers and DAs capacity-applying beekeeping technologies 

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

Tsegaw 

Reported by: Metasebia Terefe 

Year of report:  Jan-2018-Dec-2018 

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: East Shewa 

Summary of Results: 

In East Shewa Zone, the sites have been selected based on accessibility  and 

potential (flora, market, population)  and convenience of the sites to disseminate 

the technology package. A group of farmers (beekeepers) has been established 

from selected Districts and kebeles in collaboration with DAs, district experts 

(livestock and fisheries) and leaders/administrators. Groups of farmers have 

been established. The group consists of both experienced and un-experienced 

beekeepers (men, women and youth). The group is formed in one or adjacent 

villages for easy accessibility monitoring and communication 

Plan for the next year: Selection of sites and group of farmers will be done. 

Training and demonstration will be continued as planned  
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Feeds and Nutrition Progress Report 

 

Aklilu Mekashs  

E-mail:mekashaaklilu@gmail.com Phone:0923731128 

Research process: Animal Science 

Program: Feed and nutrition research 

Project title1: - Improving feed quantity 

 and quality in different production systems of Ethiopia 

Project period: July 2017-June 2021 

Activity title 1: Forage Pigeon pea (Cajanuscajan (L.) ) variety trial in the mixed 

crop/livestock farming system of the CRV of Ethiopian  

Activity period: July 2017-June 2019 

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 

Period of report: Jan2018 – Dec 2018 

Summary of progress- completed 

Design: RCBD 

Treatment: ICEAP0111/9, ICEAP 01129, ICEAP 01126, KAT 60/08 and 

Dursa/check 

Location: Melekassa, Nagele Arsi, Miesso 

Summary of Results:  

Four candidate pigeon pea varieties namely ICEAP 0111/9, ICEAP 01129, ICEAP 

01126, KAT 60/08, and the check variety Dursa/check were under evaluation 

for two years at the three locations. The candidate variety that showed superior 

performance in terms of leaf dry matter yield is identified for promotion to the 

NVT by the following year. 

Future plan: The best performing genotype will be promoted to VVT during the 

upcoming season. 

 

Activity title 2: Forage sorghum Post harvest handling and processing 

Activity period: July 2018- June 2021 

Objectives: To identify and 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 

Period of report: Jan 2018 – Dec 2018 

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. 

mailto:mekashaaklilu@gmail.com
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Location: MARC 

Summary of Results:  

market assessment was done on chopper, one best working multipurpose 

chopper cum grinder was purchased, different low cost containers purchased 

from market Silage is made from sorghum, maize, and /or maize + pigeon pea 

and sorghum +pigeon pea, and allowed to ferment. Farmers will be called and 

trained on quality evaluation of silage. 

Future plan: The activity will continue as planned. 

 

Activity title 3: Forage sorghum variety trial in the mid Rift Valley areas of 

Ethiopia 

Activity period: July 2018- June 2020 

Objectives: to evaluate performance of selected potential forage sorghums 

collections at different locations (NVT). 

Responsible person(s): Aklilu Mekasha 

Reported by: Aklilu Mekasha 

Period of report: Jan 2018 – Dec 2018 

Summary of progress- The experiment was executed as planned and all the 

necessary data collected at all the captions. 

Design: RCBD 

Treatment: Ten genotypes namely ETSL 100292,  ETSL 101479, IS 25434, ETSL 

101646, ETSL 100900, ETSL 101575, ETSL 101179, ETSL 100428, ETSL 

101566, IS38331. 

Location: MARC, Kulumsa, Negele Arsi , Miesso. 

Summary of Results:  

The genotypes showed variation in plant height, number of days to booting, and 

in dry matter accumulation 

Future plan: The activity will continue as planed 

 

Activity title 4: Forage Lablab purpureus observation trial for yield across 

environment in the mid Rift Valley areas of Ethiopia (31-05-36): A verification 

Trial 

Activity period: July 2017- June 2019 

Objectives: To formally release and register for forage biomass production in 

mid-altitude cereal based mixed crop-livestock farming areas. 

Responsible person(s): Aklilu Mekasha 

Reported by: Aklilu Mekasha 

Period of report: Jan 2018 – Dec 2018 

Summary of progress- The experiment was executed as planned at all locations. 

Design: un-replicated 10 x10m area 

Treatment: two candidate varieties Acc.147 & 11640 

Location: MARC, Miesso, Welenchiti/Gidara 

Summary of Results: The candidate varieties are already evaluated by the 

technical team delegated by the ministry of agriculture at all the locations; 
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Results are expected on decision of the standing committee of the variety release. 

Based on the outcome the candidate varieties will be released 

Future plan: Completed 

 

Activity title 5: Forage cow pea   variety verification trial in the mid Rift Valley 

areas of Ethiopia 

Activity period: July 2018- June 2019 

Objectives: To verify forage cowpea varieties for release in the Rift Valley system 

of Ethiopia 

Responsible person(s): Aklilu Mekasha 

 Reported by: Aklilu Mekasha 

Period of report: Jan 2018 – Dec 2018 

Summary of progress-  

The experiment was executed as planned at all locations 

Design: un-replicated 10 x10m area 

Treatment: Two candidate varieties (Acc.12716,  and 12688)   

Location: MARC, Miesso, Welenchiti/Gidara 

Summary of Results:  

The candidate varieties are already evaluated by the technical team delegated by 

the ministry of agriculture at all the locations; Results are expected on decision 

of the standing committee of the variety release. Based on the outcome the 

candidate varieties will be released 

Future plan: completed 

 

Activity title 6: Evaluation and verification of improved Brachiaria grass 

cultivars for registration in Ethiopia 

Activity period: July 2018- June 2020 

Objectives: To evaluate and verify cv Basilisk, Piatã, and Xaraes for yield and 

quality to register in Ethiopia 

Responsible Person(s):Aklilu Mekasha, Mezgeb W. Behanu K., Tekleyoanes, 

Firomssa 

Reported by: Aklilu Mekasha 

Period of report:  Jan 2018 – Dec 2018 

Summary of progress:  

The experiment is expected as planned at all the sites. 

Design: Un replicated large plot of 10 x 10m 

Treatments: three bracharia candidate cv Basilisk, Piatã, and Xaraes and 

mulato-II 

Location: MARC, Debrezeit, Werer, Wondogenet, kulumssa, Gidara 

Summary of Results:  

Since it is a perennial crop data collection is in progress at all locations on plant 

height, dry matter accumulation and number of shoots. The data collected so far 

shows that there is a considerable variation in all characters among the 

candidate Brachiaria cultivars. 

Future plan: will continue as planned 
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Activity title 7: Evaluation of Alfalfa (Medicago sativa L.) varieties for forage yield 

and quality under supplemental irrigation 

Activity period: July 2018- June 2020 

Objectives: To evaluate and verify recently introduced alfalfa cv supersonic for 

yield and quality for registration in Ethiopia 

Responsible person(s): Aklilu Mekasha 

Reported by: Aklilu Mekasha 

Period of report: Jan 2018 – Dec 2018 

Summary of progress: The experiment is executed as planned 

Design: Un replicated large plot of 10 x 10m 

Treatment: One candidate alfalfa variety supersonic and check variety  

Location: MARC 

Summary of Results: Since Alfalfa is a perennial crop data collection is in 

progress at all locations on plant height, dry matter accumulation and number 

of shoots. The data collected so far shows good performance of the candidate 

variety in terms of vigorously. 

Future plan: will continue as planned 

 

Activity title 8: Pre-extension demonstration of selected forage technologies 

among smallholder farmers in the mixed crop/Livestock farming system of the 

CRV of Ethiopian promising 

Activity period: July 2017- June 2020 

Objectives: To demonstrate and promote production and utilization of 

recommended and released forage crops to farmers 

Responsible person(s): Aklilu Mekasha and Fistum 

Reported by: Aklilu Mekasha 

Period of report: Jan 2018 – Dec 2018 

Summary of progress-: The experiment is ongoing as planned  

Design: Un-replicated plots 

Treatment: Brachiaria mulato-II  

Location: Lume and DugdaDistricts 

Summary of Results: Planting material of B. mulato II was distributed to over 

30 farmers at the two districts.. We have created ways that farmers who have 

grown brachiaria would be benefited from seling planting materials. 

Future plan: will continue as planned 

 

Project title2:Forage seed crop husbandry techniques development for elite 

pasture crops in Ethiopia 

Project period: July 2017- June 2020 

Activity title 9 : On-station seed multiplication of promising forage species  

Objectives: To renew, maintain and increase seeds of economically important 

forage species for subsequent research 

Activity period: July 2017- June 2020 

Responsible person(s): Aklilu Mekasha 

Reported by: Aklilu Mekasha 
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Period of report: Jan 2018 – Dec 2018 

Summary of progress- the activity is completed 

Design: RCBD: Un replicated plots of varying size for differed species and 

cultivars 

Treatments: Different cultivars of cowpea, lablab, Brachiaria elephant grass, 

pigeon pea and desmodium 

Location: MARC 

Summary of Results: About eight accessions of cowpea, three accessions of 

lablab four accessions of Brachiaria, three  varieties accessions  Napier grass and 

six accessions of pigeon pea were maintained/ increased for reach purpose  over 

the last two periods. 

Future plan: Since seed maintenance and increase is a continuous process the 

activity will be reinitiated. 

 

Activity title 10: Production of basic and pre-basic seeds of cultivated forage 

crops for promotion and pre-demonstration activities  

Activity period: July 2017- June 2020 

Objectives: To multiply seeds of selected forage crops for promotion and pre-

demonstration activities 

Responsible person(s): Aklilu Mekasha 

Reported by: Aklilu Mekasha 

Period of report: Jan 2018 – Dec 2018 

Summary of progress: The experiment is ongoing as planned 

Design: Un-replicated plots 

Treatments: cowpea, lablab, mulato-II 

Location: MARC 

Summary of Results: About 1.8 quintals of cowpea, 5.4 quintals of lablab and 

100000 splits of barchiaria and 50000 cuts of Napier grass were produced. 

Future plan: will continue as planned 

 

Project title3: Linking cattle nutrition to human nutrition: Exploring forage 

values of  sorghum in Ethiopia 

Project period:  October 2016-September 2020 

Activity Title 11: Evaluation of promising dual purpose sorghum genotypes for 

forage/ stover yield and quality species  

Activity period: May 2017- October 2019 

Objectives: to asses nutritional quality and yield of promising dual purpose 

genotypes harvested @ different sages 

Responsible person(s): Aklilu Mekasha 

Reported by: Aklilu Mekasha 

Period of report: Jan 2018 – Dec 2018 

Summary of progress: the experiment was executed as planned 

Design: RCBD 

Treatment: 9 sorghum varieties under three groups (Local farmers, sweet, grain 

and stay green introgressed) 



 

[73] 
 

Location: MARC, Miesso, ArsiNegele, Miesso 

Summary of 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   

Future plan: completed 

 

Activity title 12: Determination of optimum plant population/ seed rate for 

growing sorghum as forage 

Activity period: May 2017- October 2019 

Objectives: To identify optimum seed rate that maximizes forage   yield   and 

quality of different sorghum varieties/ genotypes 

Responsible person(s): Aklilu Mekasha 

Reported by: Aklilu Mekasha 

Period of report: Jan 2018 – Dec 2018 

Summary of progress- The experiment was executed as planned 

Design: RCBD 

Treatment: two sorghum varieties (melkam, chelenko, local) and five seeding 

rates ( 12.5kg, 25kg,50kg,75kg and 100kg/ha) 

Location: MARC, Miesso, NegeleArsi 

Summary of 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.  

Future plan: completed 

Activity title 13: Intercropping dual purpose sorghum with pigeon pea to 

improve fodder, grain yield and quality of available feeds from sorghum based 

cropping systems 

Activity period: May 2017- October 2019 

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 

Period of report: Jan 2018 – Dec 2018 

Summary of progress- The experiment was executed as planned 

Design: RCBD 

Treatments: two sorghum varieties melkam, and chelenko; two pigeon pea 

varieties (Tsigab, Dursa) two cropping systems (1:1 and 3:1) 

Location: MARC, Miesso, Negele Arsi 

Summary of 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). 



 

[74] 
 

Future plan: completed 
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Climate, Geospatial and Biometrics Research 
 

Olika Desalegn 

E-mail: oldkb2012@gmail.com;  Phone number: +251-924574050 

 

Project title: Improving agro-meteorology observation Station for enhanced 

data quality and quantity 

Project period: Three years (July, 2017 –June, 2020) 

Activity: Strengthening and improving agro-meteorological observation 

stations of EIAR  

Activity period: Three years (July, 2017 –June, 2020 

Objective: This project generally aims to rehabilitate and maintain EIAR’s Agro 

meteorological stations such that the stations collect high-quality and 

continuous data stream that can be made available for the end users.  

Responsible person: Eshetu Zewdu and Yasin Mohammed 

Reported by: Eshetu Zewdu 

Year of report: Jan 1 to 31 Dec, 2018 

Summary of the progress  

Two automatic weather stations (AWS) at Miesso and Humera were installed 

and data communication is set to 4 months interval together with inspection. 

Station instruments were purchased and 9 agro met stations were maintained 

partially.  

Design: WMO standard  

Location: All EIAR Research Center 

Result (data, data interpretation and conclusion)  

Climate data is a basic requirement in any research program therefore, 

inspection of instruments for replacement and maintenance have been made 

for selected EIAR weather stations during January to December 2018. This 

ensures climate data generation and archiving for sustained use.  

Table 1: 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, 

Computer  1 Kulmusa 

New Station 2 Negele Arsi ,Holeta 

 

 

 

 

 

 

mailto:oldkb2012@gmail.com
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Figure 1. New agro-met station at Holeta and Negele Arsi  

 

 

  

  

 

  

 

 

 

 

Figure 2: Repaired and maintained Old and nonfunctional meteorological instruments  

 

Plan for the next year 

The station maintenance and upgrading will continue for the rest of the 

stations in order to build good quality climate database for EIAR. New station 

installation in newly established EIAR centers and sub- centers to strengthen 

with climate information led research. 

 

Aactivity 2: Establishing phonological garden to collect crop growth and 

developmental data for cropping system model (CSM) application 

Activity period: Three years (July, 2017 –June, 2020) 

Objective: To conduct phonological observation and analysis for major crops 

in EIAR research centers 

Responsible person: Eshetu Zewdu and Yasin Mohammed 

Reported by: Eshetu Zewdu and Yasin Mohammed 
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Year of report: Jan 1 to 31 Dec, 2018 

Summary of the progress 

Three phonology gardens at three test sites were established for three 

crops and five verities each. and genetic coefficients for those all above 

mentioned verities were estimated and made ready for crop modeling 

work. 

Design: Randomized Complete Block Design (RCBD) with four 

replications was used for maize and sorghum with six rows of 7m 

long with 0.75 cm spacing between rows and 0.25 cm between 

plants each. Whereas, for common bean, each plot consisted of 26 

rows of 10 m length with 0.40 and 0.10 cm spacing between rows 

and between plants, respectively.  

Treatment: Five common bean, four 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 rate of fertilizer was applied.  

Location: The experiment was conducted at Miesso,Dhera and 

MARC 

Result (data, data interpretation and conclusion)  

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 overcoming this wider gap, the CGRD has 

started strengthening the phonological garden at selected EIAR 

experimental site (MARC, 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 main season of the project  years to begin historical data 

collection for future database building. The WMO phonological guideline 

was adopted. 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 MARC and Dehra for 

common bean and maize and Miesso for sorghum. 
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Figure 3: Phonological garden at Melkassa, Dhera and Meisso 

 

Model Calibration 

Genotype-specific coefficients for five dry lowland sorghum varieties were 

estimated using generalized likelihood uncertainty estimator (GLUE) tool 

embedded at DSSAT v4.7. It is a Bayesian estimation method that uses 

Monte Carlo sampling from prior distributions of the coefficients and a 

Gaussian likelihood function to determine best coefficients based on the 

data that are used in the estimation process. The GLUE program will make 

3,000 simulation runs for phonology coefficients and another 3,000 runs 

for growth coefficients. The program randomly generates parameters that 

are being estimated (either phonology or growth) from the prior distribution 
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of parameter values and runs the model for each. The model outputs are 

used to select the parameter set with the maximum likelihood value based 

on comparison of simulated vs. observed variables, first for phonology 

parameters, then for growth parameters. The program also computes the 

uncertainties of the estimates (variances) for each parameter. Four years 

experimental data collected at Miesso agricultural research experimental 

station were considered. The estimated genetic coefficients were expressed 

in terms of thermal time (degree days) and critical photo period (in hour) 

from one growth phase to the other growth stages.  

Estimated Genotype coefficients using GLUE 

The following table shows estimated genotype coefficients for five sorghum 

varieties. To estimate those genotype coefficients, the experimental data 

undertaken from 2011 to 2014 major growing season were considered. 

Together with experimental data, the soil, weather and management data’s 

were used for estimation. The two tables listed below are also shows the 

estimated coefficient parameters  
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Table 2:Estimated Genetic Coefficients for sorghum cultivars 

Genotype 

Genotype specific coefficient parameters  

P1 P2 P2O P2R PANTH P3 P4 P5 PHINT G1 G2 

ESH-1 265.3 102 13.12 169.3 617.5 356.4 80.28 541.1 49 8.233 6.275 

ESH-2 250.5 102 13.68 253.1 617.5 141.2 82.14 553.4 49 11.98 5.43 

Teshale 333.6 102 13.71 277.9 617.5 362.7 90.88 545.8 49 2.266 5.558 

Melkam 348.2 102 13.33 112 617.5 388.2 81.64 530.8 49 0.106 6.324 

 

Table 3: Estimated Genetic Coefficients for Maize cultivars 

Cultivar Name ECO# 

P1 P2 P5 G2 G3 PHINT 

1 2 3 4 5 6 

BH140 IB0001 222.5 0.189 961.6 880.9 11.11 75 

BHQP542 IB0001 238.1 0.810 941.6 857.9 16.46 75 

Melkassa-2 IB0001 151.1 1.751 871.2 444.5 16.30 75 

Melkassa-4 IB0001 149.7 0.719 865.7 875.2 15.04 75 

Melkassa6Q IB0001 155.2 1.633 873.6 968.7 15.91 75 

 

Table 4: Estimated Genetic Coefficients for common bean varieties  

Cultivar Name 

CSDL PPSEN EM-FL FL-SH FL-SD SD-PM FL-LF LFMAX SLAVR SIZLF 

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 

 

Plan for the next year 

The experiment will be continue at Miesso MARC and Dhera.  

Activity 3: Agro-climatic resource characterization of research centers 

and their mandate areas (production systems) 

Activity period: Three years (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  

Reported by: Eshetu Zewdu 

Year of report: Jan 1 to 31 Dec, 2018 

Summary of the progress 

Agro climate data manipulation and analysis completed for four stations: 

MARC, 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 season from June to September (locally known as 

Kiremt). The amount of rainfall received during the short rainy season varies 
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from 175 to 358 mm and from 420 to 680 mm in the major growing seasons 

(Kassie et al, 2014).  Edaphic and climate induced risks are major 

production challenges frequently occurs in the region (Gupta, 1975 and 

Belay et al, 2014) Furthermore, the region is highly characterized by low, 

erratic and uneven distribution of rainfall and high temperature nature  

which increases the loss of soil water through evaporation from the soil 

surface (Gupta, 1975).  

 

Table 5: Selected agro-climatic characteristics of the meteorological stations 

 

Station 

 

 

Lat. 

(Deg) 

 

 

Long. 

(Deg) 

 

 

Elevation 

(m) 

 

 

 

Period of Record 

  

Major AEZ 

MARC  8.24  39.40  1550  1977-2017  Sub moist lowland 

Ziway  7.05  38.29  1640  1971-2017  Semi arid mid highland 

Worer  9.40  40.07  750  1965-2017  Arid lowland 

Meisso  9.20  41.11  1470  1965-2017  Arid lowland/Moist  

Dhera  8.33  39.32  1680  1982-2017  lowland/sub moist lowland 

 

 

Figure 1: Seasonal Climate data Pattern at MARC, Meisso, Worer and Ziway 

 

 

     
Figure 2: Seasonal Climate data Pattern at MARC 
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Figure 3: Seasonal Climate data Pattern at Meisso  

 

Plan for the next year 

Characterization of agro climate resource will continue for the rest stations and 

test sites and documentation of the activities results for future information 

   

Project 2: 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) 

Actevete1: Characterization and Understanding of Humid Lowland-

Intermediate Altitude and Moisture Stressed Cereals Growing Climate in Ethiopia   

(44-10-03) 

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

EIAR research centers 

Responsible person: Girma Mamo and Eshetu Zewdu 

Reported by: Girma Mamo 

Year of report: Jan 1 to 31 Dec, 2018 

Summary of the progress 

Climate extremes (dry spells at 7 and 14 days) were done for Miesso, MARC,Worer 

and Zeway and local climate of humid and dry lowland major cereals growing 

area were characterized and understood. 

Location: Melekassa, Zway, Meisso, Dherha 

Result (data, data interpretation and conclusion)  

Localized climate characterization is the gateway to any agricultural technology 

development; but more importantly, it is a power to guide a zoom-into crop 

breeding program for target environment, with classical genotype by environment 

by management (G*E*M) interaction in focus. More explicitly, management 

practices like determining optimum planting window, plant population and 

improved soil water management practices are becoming as important as the 

crop variety. In such a characterization, however, variability need to be 

sufficiently captured, as too few years representing only a fraction of the climate, 
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while too few locations representing only a fraction of the climate /soil/ socio-

economic etc. In this activity, the historical climate data collected from the 

selected respective sorghum and maize belts known for the extended wet and dry 

spells in Ethiopia have been subjected to data quality scrutiny and homogeneity 

tests, the results of which, have been used for the detail analyses 

 

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. 

 

 

Graph 4: Chance of dry spell at Ziway, Meisso, Werer and MARC 

 

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 (44-10-01) 

Activity period: Three years (July, 2017 –June, 2020) 

Objective: To analyze impact of dry spell simulation modeling on major rain-fed 

crops grown by Smallholders in dry lands   

Responsible person: Girma Mamo 

Reported by: Girma Mamo 

Year of report: Jan1-Dec 2018  
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Summary of the progress  

Data for the modeling were collected from four stations and modeling work is on 

progress. 

Treatments: 85 combinations 

Location: MARC, Miesso and Debre Zeit  

Result (data, data interpretation and conclusion)  

The experiment provides the baseline simulated yield and land productivity 

information on maize, sorghum and chick pea, as influenced by dry spells and 

associated moisture stress scenario types under the existing and the alternate 

field management practices and therefore, provides deeper insight for easy 

translation of the resulting information in yield gap analyses. This also paves 

the way for alternate (improved) field scale water management solutions/ 

practices at target locations. 

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: Three years (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: Jan1-Dec 2018  

Summary of the progress 

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

Location: Meisso 

Result (data, data interpretation and conclusion)  

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 
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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.  

Plan for the next year 

Data analysis and documentation will be done. 

 

Project title 3: Greenhouse gases emission from managed soils in the central 

dry land ecosystem of Ethiopia 

Project period: Three years (July, 2017 –June, 2019) 

Activity 1: Reviewing and customization of existing tools/ models for measuring 

GHG emission/removal from the central dry land ecosystem of Ethiopia (44-02-

01) 

Activity period: Three years (July, 2017 –June, 2019) 

Responsible person: Girma Mamo  

Reported by:  Girma Mamo 

Year of report: Jan 1 to 31 Dec, 2018 

Summary of the progress 

GHG emission measuring tools were reviewed for customization over central dry 

land ecosystem. 

Location: MARC, Zway, Meisso, Derha 

Greenhouse gases are the natural gaseous constituents of the atmosphere that 

are absorbers (trappers) and emitters of solar radiation at a specific wave length, 

but those ranging within the spectrum of infrared to short wave, except in the 

transparent part of the atmosphere (‘atmospheric window’, through which 

certain infrared radiation is transferred into space). In the context of this 

activity, those GHGs related to soil based agricultural practices or land use for 

crop production are set in focus. Included are poor application of the synthetic 

fertilizers removal of organic residues and the rate of organic material 

decomposition thereof. 

This activity is proposed to review and generate basic global knowledge on GHGs 

emission/removal and tools developed for accounting of the GHGs emission 

from the soil based agricultural activities, with particular reference to the 

central dry land ecosystem (crop land and grass/forage land) in Ethiopia. This 

also helps to take a stock of advantages from the new opportunities provided by 

the changing environment (if any) through managing soil based agricultural 

activities. A focused review of the GHGs emission that compares Ethiopia with 

the other countries is given in the following Figure. 
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Figure 5, A focused review of the GHGs emission that compares Ethiopia with the other countries 

 

Some of the tools reviewed for estimation of GHGs emission from the soil based 

agricultural practices including Ex-Act and ROTC are presented in a separate 

report.  

The analyses of GHGs emission in maize farming in the semi-arid Central Rift 

Valley of Ethiopia is estimated to emit CO2 equivalent from three main drivers 

i.e manure, incorporation of crop residue and use of synthetic fertilizers under a 

business as usual development scenario. Accordingly, manure, either from 

composting or direct application is estimated to emit 0.03 million tons of CO2 

equivalent GHGs in 2010, while the same estimation would yield around 0.2 

million in year 2030. For the direct application of crop residues (either in situ 

retention or ex situ), the estimated GHGs emission has reached 0.18 million in 

2010; but projected to be 0.5 million tons by 2030. On the other hand, an 

estimated quantum of 0.45 million tons of CO2 equivalent GHGs has been 

recorded for maize farming in 2010; with expectations reaching 1.2 million tons 

by 2030, an emission yet driven by the increased use of synthetic fertilizers, as 

ambitiously planned by the GTP. 

Plan for the next year 

Full write up is underway. 

 

Activity 2: Quantifying and analysing GHGs emissions/removals trend from the 

central dry land ecosystem of   Ethiopia (44-02-02) 

Activity period: Three years (July, 2017 –June, 2019) 

Responsible person: Girma Mamo 

Reported by: Girma Mamo 

Year of report: Jan1-Dec 2018  
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Summary of the progress 

Green houuse gas emission were analyzed and quantified over central dry land 

ecosystem of Ethiopia. 

Location: MARC, Zeway, Miesso Dhera 

Result (data, data interpretation and conclusion)  

Typically, increasing crop productivity, supposes improved soil management 

practices including the application of synthetic fertilizer inputting into the soil, 

as well as crop residue retention green manuring, use of high biomass residue 

crop varieties organic amendments, composts, or crop rotations that include 

one or more years of hay or pasture and irrigation. These practices also directly 

influence GHGs emissions into the atmosphere as well.   

In this experiment, activity data for the quantification of GHGs from the 

central dry land ecosystem of Ethiopia has been processed, as 

disaggregated into carbon (C) and nitrogen (N) cycles. 

Plan for the next year 

Full write up will be on progress 

 

Activity 3: Identifying potential climate smart practices for GHGs removal from 

managed soils in the dry land ecosystem of the Central dry land ecosystem of 

Ethiopia (44-02-03) 

Activity period: Three years (July, 2017–June, 2019) 

Responsible person: Girma Mamo  

Reported by: Girma Mamo 

Year of report: Jan 1 to 31 Dec,2018 

Summary of the progress 

Potential climate smart practices for GHGs removal from managed soils in the 

dry land ecosystem of the Central dry land ecosystem of Ethiopia were 

identified. 

Location: MARC, Zeway, Miesso, Dherha 

Result (data, data interpretation and conclusion)  

The development of good quality greenhouse gas emission and mitigation data 

from the soil based agricultural activities help to develop compatible responses. 

However, the GHGs mitigation (collectively referred to as good practices), from 

the soil based agricultural activities in Ethiopia is at its rudimentary stage This 

activity aims at understanding good practice, which has achieved general 

acceptance amongst countries as the basis for the development of climate smart 

business which contain a suite of practices befitting the changing climate and 

localized natural resource endowment.   

• Conservation tillage and the underlying principles (minimum tillage 

versus repeated tillage, crop residue and microbial decomposition, 

compost/manure management, grass/range land management. 

•  Methods of mineral/synthetic fertilizer application (urea 

ball/granule/pellet/slow release vs broadcasting and how it helps in 

the CO2 and N2O emission reduction process  



 

[88] 
 

• Irrigation water management vs biomass growth for GHGs emission 

Plan for the next year 

The full write up is underway 
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Crop Research 
 

Field Crop Research 
 

Asmare Dagnew  

E-mail: asmaredm@gmail.com;  Phone;0911145198 

Lowland Pulses Research Program 
 

Bean Improvement Research 

Project 1:  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 (21-21) 

Project period:  July 2017 – June 2020 

Activity 1: Small white bean-variety verification trial 

Responsible person: Berhanu A, Dagmawit T., Tigist S., Abel M., Behailu T., Eyeberu 

A. and Yasin G.  

Reported by: Berhanu Amsalu (Dr.) 

Year of report:  Jan 1-Dec 31, 2018 

Design: Single plot with 10 m X 10 m size 

Treatments: two candidates and two check varieties 

Locations: MARC,Alemtena,Negelle Arsi, Sirinka and Areka 

Summary of the result 

Three common bean candidates have been verified across 5 locations with standard 

checks and popular varieties.Yield advantages of released varieties compared with 

standard checks is presented in (Table 1).  

 

Table 1.  Yield advantage of released varieties compared with standard checks 

Candidate

s  

Check

s  

Yield advantage over checks 

(%) 

Other merits  

RAZ 42 Awash 

1 

18.6 Bruchid insect pest tolerant 

RAZ 11 11.0 Low moisture stress tolerance for niche market 

demand 

 

The trial was evaluated by national variety release committee across 

locations and RAZ-42 and RAZ-11 will be approved for release and waiting 

the final result.  

Future plan: Selected genotype/s will be release as a variety and breeder 

seed of the released varieties will be multiplied and provided for seed 

multipliers. 

 

Activity 2: Small red bean variety verification trial 

Responsible person: Berhanu A., Dagmawit T., Tigist S., Abel M., Behailu 

T., Eyeberu A. and Yasin G.  

Reported by: Berhanu Amsalu 

mailto:asmaredm@gmail.com
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Year of report:  Jan 1-Dec 31, 2018 

Design: Single plot with 10 m X 10 m  

Treatments: Two candidates and two check varieties 

Locations: MARC, Alemtena, Negelle Arsi, Sirinka and Areka 

Summary of the result 

Two common bean candidates have been verified across 5 locations with standard 

checks and popular varieties.Yield advantages of released varieties compared with 

standard checks were presented in (Table 2) 

 

Table 2. Yield advantage of released varieties compared with standard checks  

Candidates and checks Yield advantage over checks (%) Other merits 

 

SCR-11 

Nasir SER-119 Disease (CBB, HB and ALS) resistance 

11.30 48.60 

SCR-15 15.98 54.81  

 

The trial was evaluated by national variety release committee across locations 

and SCR-11 and SCR-15 will be approved for release and waiting the final result.  

Future plan: Selected genotype/s will be release as a variety and breeder seed of 

the released varieties will be multiplied and provided for seed multipliers. 

 

Activity 3: Black bean variety verification trial 

Responsible person: Berhanu A., Dagmawit T., Tigist S., Abel M., Behailu T., 

Eyeberu A. and Yasin G.  

Reported by: Berhanu Amsalu  

Year of report:  Jan 1-Dec 31, 2018 

Design: Single plot with 10 m X 10 m size was used  

Treatments: Two candidates and one check varieties 

Locations: MARC, Alemtena,Negelle Arsi, Sirinka,and Areka 

Summary of the result 

Two common bean candidates have been verified across 5 locations with 

standard checks and popular varieties.Yield advantages of released varieties 

compared with standard checks were presented in (Table 3).   

 

Table 3. Yield advantage of released varieties compared with standard checks  

Candidat

es Checks 

Yield advantage over checks 

(%) Other merits 

SCN 5 Dinknesh 33.2 Disease (ALS,CBB and HB) resistant black 

bean varieties 

SCN 11 
 

45.6 
 

 

The trial was evaluated by national variety release committee across locations 

and SCN 5 and SCN 11 will be approves for release and waiting the final result.  

Future plan: Selected genotype/s will be release as a variety and breeder seed of 

the released varieties will be multiplied and provided for seed multipliers 
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Activity 4. Large red bean national variety trial 

Responsible person: Berhanu A., Dagmawit T., Tigist S.,Abel M., Behailu T., 

Ibsa A. and Ejiguj. 

Reported by: Berhanu Amsalu 

Year of report:  Jan 1-Dec 31, 2018 

Design: 4x4 triple lattice  

Treatments: 16 genotypes 

Locations: MARC, Negelle Arsi, Miesso, Babile and Gofa 

Summary of Result  

The sixteen genotypes tested in this trial exhibited non-significant differences at 

MARC and Sekota for days to maturity,number of pods per plant, number of 

seeds per pod and hundred seed weight. However, at Negelle Arsi location 

analysis of variance reveal the presence of a significant difference (p < 0.01) 

between genotypesfor the same traits (Table 4). The difference in grain yield 

among the genotypes was significant in all locations. The gain yield in Negelle 

Arsi(3011kg/ha)was higher than other locations MARC (2690.9kg/ha) and 

Sekota (1658.7 kg/ha).Combined analysis across three environments showed 

that the differences among all sources of variation were significant (P < 0.05) 

except days to flowering and days to maturity traits. The mean grain yields of the 

fourteen introduced genotypes combined over location and grain yield increment 

over the two check varieties Melkadima and Red kidney kg/ha are presented in 

Table 5. The test genotypes with grain yield range of 2289.7 (DAB 317) to 2740.1 

(DAB525) were superior than the check variety Red kidney (1965.5 kg/ha); and 

the only genotypessuperior to the other check variety Melkedima (2687.1kg/ha) 

were DAB 545 and DAB 525 amongfourteen introduced genotypes large red 

beans.As indicated in Table 5 the high yielding genotypes were DAB 545 and 

DAB 525over the two check varieties Melkadima and Red kidney in this 

experiment.   

Plan for the next year: The high yielding genotype/s with stable performance 

will be verified in the future 

 

Activity 5:Large red mottled bean national variety trial 

Responsible persons: Berhanu A, Dagmawit T, Tigist S., Abel M., Behailu T., 

Tamirat T. and Yasin G.  

Reported by: Berhanu Amsalu  

Year of report:  Jan 1-Dec 31, 2018 

Design: Alpha lattice  

Treatments: 18 genotypes including the check variety  

Locations: MARC, Negelle Arsi, Miesso, Babile, Gofa, Pawe and Sirinka 

Summary of the result 

Analysis of variance of all traits revealed a significant difference (P ≤ 0.05) for 

most locations (Table 6). Among genotypes evaluated across locations, the early 

flowering genotypes were DAB 220 (36.8 days) and DAB 288 (36.8 days) and 

check variety GLP 2 (43 days) was the late flowering. Among the tested genotypes 

for days to maturity, genotypes DAB 237 and DAB 259 (81.4) were earliest 
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maturing genotype and NUA 94 (84.3) was long maturing genotype. The highest 

number pod per plant (13) was recorded from DAB 396 and the lowest (8.7) was 

recorded from DAB 241. Seed per pod ranged from 3.2 (DAB 251) to 4.5 (DAB 

298). Analysis of variance for grain yield revealed a highly significant difference 

(P ≤ 0.01) for most locations. The mean grain yield of genotypes over 

environments (Table 7) indicated that check genotype DAB 278 was the highest 

(1694 kg/ha) and followed by DAB 245 (1675 kg/ha) and DAB 283 (1663 kg/ha). 

The mean environmental grain yield ranged 930 kg/ha at Goffa and 2100 

kg/haat Negelle  Arsi.  

Plan for the next year 

The high yielding genotype/s with stable performance will be verified in the future 

 

Activity 6. Large speckled bean national variety trial 

Responsible person: Berhanu A., Dagmawit T., Tigist S., Abel M., Behailu T., 

Zenebe, Esrael, Adane, Abush T and Ejigu J. 

Reported by: Berhanu Amsalu 

Year of report:  Jan 1-Dec 31, 2018 

Design: 4x4 triple lattice  

Treatments: 15 genotypesintroduced lines from CIAT – Uganda and one check 

variety 

Locations: MARC, Negelle Arsi, Miesso, Babile, Harmaya, and Gofa 

Summary of the result 

Single location statistical analysis revealed that significant difference obtained in 

MARC and Haramaya whereas, in Negelle  Arsi and Bako were non-significant 

(p<0.05) in grain yield kg/ha (Table 8). Based on the mean results, genotypes 

with the highest mean as compared to SAB 632 variety were DAB 379 (2152.2 

kg/ha) followed by DAB366 (1928.0 kg/ha) and DAB 388 (1915.1 kg/ha) at 

MARC and DAB 361 (3398.9 kg/ha) followed by DAB 439 (3075.8 kg/ha) and 

DAB 393 (3075.8kg/ha) at Haramaya. 

Combined analysis across four environments showed that the differences among 

all sources of variation were significant (P < 0.05) except plant height, number of 

pods per plant and number of seeds per pod. Significant G x E interaction is 

common in experiments of this nature given that each genotype has a unique 

genetic constitution, thus leading to different behaviors in different 

environments. 

Analysis of variance reveal the presence of a significant (p < 0.05) difference 

between genotypes for flowering date, maturity date and hundred seed weight. 

In line with this, mean days to flowering across location was 48 days and 74 days 

for days to maturity. Days to flowering across location varied in one day 

difference and days to maturity ranged from 69days for DAB 379 to 77 days for 

DAB 407. There was eight days difference in maturity between early and late 

genotypes. Genotypes differences in mean hundred seed weight were statistically 

significant, the values obtained were 36.6g for DAB 460 and the highest 49.8g 

for DAB 390 genotypes, the differences between genotypes were 13.2g in hundred 

seed weight. Among genotypes studied, the genotype DAB 366 was identified the 
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best genotype, as recorded highest mean grain yield of 2541.6 kg/ha followed 

DAB 439 with 2445.5kg/ha and DAB 379 with 2421.8 kg/ha and exceed the 

standard check variety SAB 632. DAB 360 was the least performing genotype 

with mean grain yield of 2068 kg/ha. The overall location mean grain yield were 

2264.7 kg/ha for 15 genotypes introduced lines from CIAT – Uganda and one 

check variety in this national variety trail. 

Plan for the next year:  

The high yielding genotype/s with stable performance will be verified in the 

future. 

 

Activity 7: Collection and characterization of bush bean germplasms (21-21-01) 

Responsible Person (s):Berhanu A., Dagmawit T., Tigist S., Abel M., and Behailu 

T.  

Reported by: Berhanu A. 

Year of report:  Jan 1-Dec 31, 2018 

Design: non replicated single plot 

Treatments: 606 genotypes 

Location:MARC 

Summary of the result 

All genotypes are characterized morphologically. They are genotype have a 

performance of 395 g/plot from a single row of 4m length. The yield performance 

genotypesare presented in Table 10. 

 

Table 10. Yield performance (gm/plot) of genotypes at MARC (top 100) 

Trt no. Yield Trt no. Yield Trt no. Yield Trt no. Yield Trt no. Yield 

50 395 126 289 449 244 540 223 92 203 

80 377 292 287 15 241 311 220 514 202 

200 375 319 287 43 240 112 219 374 201 

128 372 104 285 102 237 355 219 588 200 

133 350 431 283 113 237 367 219 124 199 

134 350 305 273 582 237 425 218 347 199 

139 346 384 264 140 236 48 217 527 198 

103 344 120 262 127 233 479 217 84 197 

136 335 543 262 294 233 110 214 494 197 

376 335 578 260 541 230 34 213 197 196 

300 332 318 259 129 229 132 213 266 196 

343 327 17 258 269 229 293 210 404 196 

115 324 130 257 317 229 531 210 44 195 

83 310 587 255 295 227 61 208 544 195 

77 301 58 254 131 226 81 208 321 194 

105 298 547 254 333 226 119 208 246 193 

408 296 37 252 279 225 442 208 109 192 

464 294 398 250 437 224 123 206 114 192 

414 292 247 248 517 224 242 205 290 192 

524 191 121 245 506 223 106 204 407 191 

Plan for the next year: Genotypes will be advanced and evaluated based on the 

product concept 
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Activity 8. Large white bean (Ranjonomby cross) national variety trial 

Responsible person: Berhanu A., Dagmawit T., Tigist S., Abel M., Behailu T., 

Ibsa A., Yasin G. and Zeru Y.  

Reported by: Berhanu Amsalu 

Year of report:  Jan 1-Dec 31, 2018 

Design: 4x4 triple lattice 

Treatments: 16 entries  

Locations: MARC, Negelle  Arsi, Miesso, Babile, Gofa, Pawe and Sirinka 

Summary of the progress 

Analysis of variance reveals non-significant difference between genotypes for all 

studied traits.But there are some genotypes which gives comparable yield 

performance with a check variety SAB 736. 

Plan for the next year:  

Since there found best performing genotypes, the trial will be merging with large 

white (Campusula cross) and will be repeated at 2019 cropping season to find 

out the most stable bean variety. 

 

Activity 9. Large white (Campsula cross) national variety trial 

Responsible person: Berhanu A., Dagmawit T., Tigist S., Abel M., Behailu T., 

Ibsa A., Yasin G. and Zeru Y.  

Reported by: Berhanu Amsalu 

Year of report:  Jan 1-Dec 31, 2018 

Design: 4x4 triple lattice 

Treatments: 16 genotypes 

Locations: MARC, Negelle Arsi, Miesso, Babile, Gofa, Pawe and Sirinka 

Summary of the result 

Analysis of variance for days to flowering and day’s maturity revealed a non-

significant difference (P <0.05) for both locations. Results from individual location 

analysis indicated significant difference in grain yield (P<0.05) at both location. 

Among genotypes CCSS 6915-11-32 showed good performance and appear the 

best genotype with the average yield of 2986 kg/ha and followed check variety 

SAB 736 (2820 kg/ha). Among the tested sites, the general performances of the 

genotypes for grain yield were high at Negelle Arsi. 

Plan for the next year:  

The trial will be merging with large white (Ranjonomby cross) and will be repeated 

at 2019 cropping season to select high yielding and stable bean variety. 

 

Activity 10. Small white bean national variety trial 

Responsible person: Berhanu A., Dagmawit T., Tigist S., Abel M., Behailu T., 

Zeru Y. 

Reported by: Berhanu Amsalu 

Year of report:  Jan 1-Dec 31, 2018 

Design: 4x4 triple lattice  

Treatments: 16 genotypes  

Locations: MARC, Negelle Arsi, Haramaya and Meisso 
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Summary of the result 

Flowering date were significant (P <0.05) at Negelle Arsi and Meisso and non-

significant at MARC and Haramaya (Table 13). Among genotypes evaluated 

across locations, the early flowering genotype was SCAM15-11-7 (37 days) and 

late maturing genotype was SCAM15-11-154 (39 days). Results from individual 

location analysis indicated a non-significant difference for days to maturity at 

MARC, Harama and Meisso.  

Results from individual location analysis indicated a significant difference 

(P<0.05) for MARC and Haramaya (Table 13). The mean grain yield of genotypes 

averaged over environments indicated that genotypes SCAM15-11-154 (2272 

kg/ha) and SCAM15-21-125 (2137 kg/ha) were identified to be the superior 

genotypes, as recorded highest mean grain yield than the check variety Awash 2. 

SCAM15-11-203 and SCAM15-21-43 were the least performing genotypes with 

mean grain yield of 1866 and 1829 kg/ha, respectively. Negelle Arsiwas the best 

performing environment with a mean grain yield of 2559 kg/ha, followed by 

MARC. 

 

Activity 11: Maintenance of common bean germplasm (breeding lines) (21-21-

17) 

Responsible Person (s):Berhanu A, Dagmawit T, Tigist S., Abel M., and Behailu 

T. 

Reported by: Berhanu Amsalu 

Year of report:  Jan 1-Dec 31, 2018 

Design:Non randomized single plot 

Treatments: > 300 different genotypes 

Location:MARC  

Summary of the progress 

Genotypes maintenance will be done in the coming off season 

Plan for next year: 

The multiplied seed will be used for the coming season and new germplasm will 

be also multiplied to maintain and rejuvenate the germplasms. 

 

Activity 12: Maintain the genetic purity of released varieties and multiply 

breeder seed (21-2-18) 

Responsible Person (s): Berhanu A, Dagmawit T, Tigist S., Abel M., and Behailu 

T. 

Reported by: Berhanu Amsalu 

Year of report:  Jan 1-Dec 31, 2018 

Design: Big plot size 

Treatments:  

Location (s):MARC and Miesso 

Summary of the result 

A total of 4.5 quintal breeder seed for 7 popular and recently released common 

bean varieties weremultiplied and rejuvenated. In addition, 20 common bean 

varieties maintenance and seed multiplication is under progress. 



 

[96] 
 

Plan for next year  

Seed multiplication will be also continued in the coming season. 

 

Project 2:  Enhancing production and productivity of lowland pulses (Mung 

bean, Cowpea, Pigeon pea and others) for livelihood improvement through 

generation and promotion of demand driven and climate-smart technologies in 

Ethiopia 

Project period: July 2016 – June2020 

Activity 1: Mungbean National Variety Trial (21-22-01) 

Responsible Person (s): Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M., 

Yasin G, Ibsa and Eyeberu 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design: 3x3 Triple lattice with 3 replications  

Treatments: 99 genotypes with the checks 

Location (s):MARC, Miesso, Pawe, Babile, Gofa, Sekota, Jinka, Assosa and Kobo 

Summary of the result 

The tested genotypes exhibited grain yield from 935kg to 1097kg/ha (Table 1). 

All genotypes have comparable and better yield performance than the checks 

Shewarobit and Borda. The two genotypes Black bean and MB6173-B-33 have 

superior yield, but black bean have late flowering and maturity date(Table 1) 
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Table 1. Mean performance of flowering and maturity date of mung bean genotypes across locations tested in 2018 

Genotype DTF DTM 

MK MS KB SK HU GF Mean MK MS KB SK HU GF Mean 

MB 6148-05-

12  

48 43 30 50 54 44 45 77 71 53 86 71 73 72 

Mong Hole  45 41 28 53 52 45 44 79 69 52 85 73 73 72 

Black Bean  49 44 63 52 55 45 51 78 75 83 86 75 73 78 

Asha 48 42 27 51 54 43 44 77 70 52 84 74 73 72 

MH-85-1  47 42 29 51 55 44 44 77 71 53 84 72 74 72 

MH-BR-1  47 42 34 53 55 43 45 77 70 53 85 76 73 72 

MB 6173-B-33  47 42 27 52 54 43 44 71 71 53 85 75 73 72 

Showa robit  47 42 28 53 54 43 44 70 71 52 83 74 73 70 

Borda 48 41 27 52 55 43 44 77 70 52 91 78 71 73 

Mean 47 42 33 52 54 43 45 76 71 56 86 74 73 72 

CV 2 4 4.2 3.4 2.8 2.1 
 

1.0 1.0 2.6 2.9 3.0 1.11 
 

LSD at 0.05 2  2.5     2 2 2.6 2.9    

Sign. * ns ** ns Ns ns 
 

** ** ** ** ns ns 
 

DTF= Days to flowering; DTM= Days to maturity; MK= MARC; MS= Miesso; KB=Kobo; SK= Sekota; HU=Haramaya University; 

GF= Goffa; CV = Coefficient of variation; LSD= List significant difference;  

 

Plan for the next year: MB6173-B-33 will be verified for the coming main season 

for registration 

 

Activity 2: Adaptation of Cluster (guar) bean variety (21-22-04) 

Responsible Perso n (s): Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel 

M., Abush T.,Ibsa A.,Yirga K.,Dembele E., Tekle Y.and Eyeberu 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design: Non replicated 10*10 m 

Treatments: one genotype 

Location (s):MARC, Miesso, Babile, Sekota, Jimma, Arbaminch and Kobo 

Summary of the result 

The yield range of the tested cluster bean genotype were from 1498 to 3300kg/ha. 

The flowering and maturity dates also ranges from 41 to45 days and 81 to 98 

respectively (Table 2). 

 

Table 2. Mean days to flowering, days to maturity and yield (kg/ha) of Cluster bean genotypes across location 

Trait Locations Mean 

DS WT GN KB SK MK MS 

Days to flowering 41 45 43 47 41 45 41 43 

Days to maturity 87 90 88 92 81 68 70 82 

Yield 3300 2200 2000 1500 1498 1500 1489 1927 

DS=Dasenech; WT=Woito; GN=Gnangatom; KB=Kobo;SK=Sekota; MK=MARC;MS=Miesso 

 

Plan for the next year 

Through the compilation of the data of the previous year the promising genotype 

will be verified. 
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Activity 3: Verification of introduction mung bean variety trial (21-22-05)  

Responsible Person (s): Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel 

M.,Yasin G.and Eyeberu 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design: Non replicated 10*10 m 

Treatments: 1+check 

Location (s):MARC, Miesso, Alem Tena, Srinka and Areka 

Summary of the result 

The genotype (Chinese mung bean) were sown for variety verification trial. 

Unfortunately, we faced a viral disease outbreak on field condition and the trial 

is unable to visit by the national variety release committee. 

Plan for the next year:  The genotype will have maintained as a genotype and 

will not be registered as a variety. 

 

Activity 4: Pigeon pea adaptation Trial (21-22-06) 

Responsible Person (s):Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M., 

Ibsa A.,Yirga K.,Yasin G., Tekle Y.and Eyeberu 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design: RCBD with 3 Replication  

Treatments: seven genotypes with the check variety 

Location (s):MARC, Miesso, Babile, Goffa, Sekota, Jinka and Kobo 

Summary of the result 

Although, this trial was conducted at seven locations, the genotypes were not 

performed well in all locations. Based on one location data analysisthe yield 

ranges from 443 kg/ha to 22909 kg/ha(Table 3). 

 

Table 3.Performance of Pigeon pea genotypes at Goffa 2018/19 

Genotype PHT DTM PPPL  SPP HSW Yield 

ICEAP 00068 221 162 98 7 12 2019 

ICEAP 00902 228 162 38 6 11 443 

ICEAP 00850 217 166 140 6 12 842 

ICEAP 00554 219 164 173 7 12 1993 

ICEAP 01514/15 187 155 57 6 13 1261 

ICEAP 00557 225 162 31 5 9 700 

ICPL  87091 205 155 59 6 12 2299 

Mean  214.62 161.19 85.20 6.12 11.59 1365.29 

CV 2.75 0.79 15.12 8.03 5.63 6.61 

LSD (0.05) 6.87 1.15 15.00 0.57 0.76 105.00 

Sign. ** ** ** ** ** ** 

PHT= Plant height; DTM= Days to maturity; PPPL= Pods per plant; SPP= Seed per plant; HSW = Hundred seed weight; CV = Coefficient of variation; 

LSD= List significant difference; Sign. = significant difference 

 

Plan for the next year: Best adapted genotype will be promoted to Variety 

verificationtrial. 
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Activity 5: Lima bean (Phaseolus lunates) adaptation trial (21-22-07) 

Responsible Person (s): Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M., 

Zeru Y., Abush T.,Solomon B., Habtamu and Dereje 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design: RCBD with 3 Replication  

Treatments: 6 introduced genotypes 

Location (s):MARC, Negelle Arsi, Pawe, Jimma, Bako, Assosa and Harosebu 

Summary of the result 

Data on days to flowering and days to maturity shows that the genotypes USA 

baby limabean and large lima bean are late in flowering andmaturity. In terms of 

yield, genotype LWK B85 CH214 EH and LWK B85 101214 EH show superior 

yield performance. Those genotypes are also early in flowering and maturity 

dates. 

 

Activity 6: Introduced mung bean Germplasm National Variety Trial (21-22-02) 

Responsible Person (s):Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel 

M.,Ibsa A.,Yasin G.,Habtamu and Nigussie 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design: 4 x 4 triple lattice 

Treatments: 16entries including the check variety 

Location (s):MARC, Miesso, Babile, Gofa, Assosa and Shewarobit 

Summary of the result 

The trials conducted across 6 locations and shows comparable performance with 

the check NVL-1 in major traits. From overall performance the genotype 

NM94(VC6371-94) shows superior performance than the check and followed by 

NM92(VC6370-92) and VC6368(46-40-4) (Table 5). 

Plan for the next year: The trial will be repeated one more year to select stable 

variety 

 

Activity7: Collected mung bean germplasm National Variety Trial (21-22-03) 

Responsible Person (s):Dagmawit T., Berhanu A., Behailu T., Tigist S., Abel M., 

IbsaA., YasinG., Habtamu and Nigussie K. 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design: RCBD with 3 replication  

Treatments: 27 entries including the check variety 

Location (s):MARC, Miesso, Babile, Gofa, Assosa and Shewarobit 

Summary of the result 

The trials conducted across location and shows comparable performance with 

the check NVL-1 in major traits. In most location there is no significant difference 

or very little difference between treatments this is may be the genotypes were 

collected from similar area. 
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Plan for the next year: The trial will be repeated one more year to select stable 

variety. 

 

Activity 8: Breeder seed multiplication of Lowland pulses (21-22-09) 

Responsible Person (s):Dagmawit T., Berhanu A., Behailu T., Tigist S. and Abel 

M. 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design:Big plot size 

Treatments: Two Varieties 

Location (s):MARC and Mieso 

Summary of the result 

One mung bean and one cowpea varieties have been multiplied for promoting 

them to end users (Table 20).A total of 1qt mung bean and 1qt cowpea varieties 

have been multiplied and under distribution to different stakeholders for 

different purpose 

 

Table 7. Amount of cowpea and mung bean breeder seed produced in 2018 cropping season 

Variety Amount (Qt) 

Cowpea (Bole variety) 1 

Mungbean (NVL variety) 1 

Total 2 

 

Plan for next year: Seed multiplication will be also continued in the coming 

season.  

 

Activity 9: Germplasm maintenance of lowland pulses (21-22-10) 

Responsible Person (s):Dagmawit T., Berhanu A., Behailu T., Tigist S. and Abel 

M. 

Reported by: Dagmawit T. 

Year of report:  Jan 1-Dec 31, 2018 

Design: non randomized single plot 

Treatments: >13 different genotypes 

Location (s):MARC and Miesso 

Summary of the result 

A total of 2 mung bean, 6 lima bean, 4 cowpea and 1 cluster bean genotypes 

weremaintained and rejuvenated. 

Plan for next year :The multiplied seed will be used for the coming season and 

new germplasm will be also multiplied to maintain and rejuvenate the 

germplasms. 
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Moisture and Heat Stress Maize Research 
 

Alemshet Lema 

E-mail: alegc98@gmai.com; Phone:0911782027 

 

Project 1: Improved maize technologies for drought stressed, heat prone and 

irrigated areas of Ethiopia (Government and small grant funded activities) 

mailto:alegc98@gmai.com
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2.3. Evaluation of Introduced Regional early maturing stress tolerance Pro 

Vitamin-A hybrids. 

2.4. Evaluation of Introduced Regional extra early multiple stress Pro vitamin A 

hybrids  

Activity period: July 2018- June 2019 

Responsibility: Alemeshet L., Lealem T., Talef W. and Dereje A., Ahmed I., 

Bahiru T. 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31, 2018 

Design: RCBD and Alpha lattice  

Treatment: Maize varieties of different background including pro-vitamin A 

introduced from  

IITA, Conventional three way cross hybrids from CIMMMYT. 

Locations: MARC and Dhera (Quarentine sites) 

Summary of Results:  

120 hybrids from CIMMYT regional trial as well as 40 Provitamin A hybrids from 

IITA were introduced and evaluated in four different sets of trials namely 

(EHYB18, EEGG18,M18-14 and M18-15) at MARC and Dhera. More than 20 

Hybrids were selected for advancing them to the next stages of trials based on 

the seed request response from the donor institutions. 

 

Table 3. ANOVA of Conventional Early maize hybrids evaluated at MARC and Dhera in 2018 for yield and Days to anthesis 
EHYB18-MELKASSA EHYB18-DHERA EEGG18-DHERA EEGG-MELKASSA   MELKASSA-M18-14 DHERA-M18-14 

Ent GY Ent GY Ent GY Ent GY DA Ent GY AD Ent GY AD 

32 6.68 11 4.78 49 3.61 39 12 66 7 4.93 64.8 4 3.44 66.5 

24 6.01 6 4.62 62 3.24 52 11.9 66 18 4.89 68.9 13 3.32 69.9 

10 5.97 9 4.56 58 3.22 51 11.8 64 16 4.88 69.9 19 3.31 68.3 

21 5.91 32 4.32 45 3.08 20 11.2 70 4 4.86 66 15 3.31 67.7 

18 5.78 7 4.02 46 3.06 37 11 65 2 4.83 66.7 14 3.3 69.9 

31 5.74 43 4.00 42 3.03 59 10.9 65 8 4.62 66.4 2 3.29 68 

30 5.67 44 3.99 9 3.03 56 10.8 69 10 4.48 67.3 Ml4 3.23 68.7 

45 5.63 5 3.91 44 2.83 32 10.7 67 1 4.42 66.7 3 3.22 67.9 

44 5.46 19 3.87 39 2.78 57 10.7 64 3 4.38 66.3 1 3.21 65.9 

Mean 5.34   -    1.95  9.3 66   4.27 67.4   3.2 68.2 

LSD  1.51   -    1.47  1.5 1.1   0.82 0.9   0.52 2.1 

MSe 0.92   -    2.02  16.7 1.7   0.85 0.3   0.72 2.9 

CV 17.97   -    72.96        21.54 0.8   26.54 2.5 

p Ns   -        -  -    * **   ns * 

Next Year Plan:Selected Hybrids and parental lines will be requested to the next trial 

stage while the lines will be maintained for future use. 

 

Activity3. Introduction and evaluation of QPM hybrids for drought prone areas 

3.1.Evaluation of Introduced Intermediate maturing QPM maize three way cross 

hybrids  

3.2. Evaluation of Introduced Intermediate maturing QPM maize three way cross 

hybrids  

Activity period: July 2018- June 2019 

Responsibility: Alemeshet L., Lealem T., Talef W. and Dereje A., Bahiru T., Ahmed I. 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31, 2018 

Design: Alpha lattice  

Treatment: QPM maize varieties with intermediate maturity from CIMMMYT 

Zimbabwe. 



 

[103] 

Locations: MARC and Dhera (Quarentine sites) 

Summary of Results: 109 QPM hybrids from CIMMYT regional trial as well as 

released QPM varieties indifferent African countries were introduced and evaluated 

in two different trial sets at MARC and Dhera in 2010/11 main season. Accordingly 

40 genotypes showed better yield performance  

over the checks from twe two sets of trials evaluated.  

Next Year plan: the selected materials will be requested along with their parental 

lines and will  

be promoted to the next stage of varietal evaluations. 

 

Activity 4.Introduction and evaluation of early Conventional Maize OPVs 

4.1. Evaluation of Introduced Regional extra early multiple stress tolerance variety 

trial  

4.2. Evaluation of Introduced Regional early maturing multiple stress tolerance 

variety trials  

Activity period: July 2018- June 2019 

Responsibility: Alemeshet L., Lealem T., Talef W. and Dereje A., Ahmed I., Bahiru T. 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: RCBD, Alpha lattice  

Treatment: Early Maturity OPVs from IITA with ProA background. 

Locations: MARC (Quarentine sites) 

Summary of Results:  

47 early maturity maize OPVs introduced from IITA were evaluated in two sets (M18- 

34 and M-18-29) at MARC and Dhera. Data for yield and yield related traits were 

collected and analysed using fieldbook. Based on the analysis, 14 OPVs were selected 

based on yield performance at MARC where as data generated at Dhera was not used 

as the terminal stress was sever in 2011 but it was used just to see if the genotypes 

were tolerant to extreme terminal  drought based on flowering. 

 

Table 4. ANOVA for Grain Yield and Days to Anthesis for Early OPVs at MARC 

MELKASSA-M18-34

  

MELKASSA-M18-29 

Entry GY AD ASI Entry GY AD ASI 

6 6.62 65.3 0.4 10 7.56 68.9 1.2 

17 6.08 66.4 0 6 7.2 67.4 0.6 

7 6.05 65.3 -0.1 25 7.09 65.8 0.7 

18 5.61 65.8 0.8 13 6.94 69.5 0 

Mlk4 5.38 65.7 0.5 12 6.89 69.3 0.6 

12 5.33 65.6 1.1 23 6.78 70 0.3 

10 5.32 64.9 0.2 11 6.69 69.6 1 

16 5.3 65.4 -0.3 Mlk4 6.69 67.7 0.7 

13 5.21 65.6 0.7 3 6.69 67.9 0.1 

4 5.13 74.6 0 9 6.64 67.9 1 

11 4.98 62.5 0.6 4 6.58 69.3 1.1 

1 4.81 66.8 0.1 20 6.53 70.6 0 

Mean 4.91 65.4 0.2   5.96 69.1 0.8 

LSD  1.25 5.8 1.8   1.81   0.9 

MSe 0.97 13.7 1.2   1.46 1.3 0.3 

CV 20.04 5.7 646   20.26 1.6 71.4 

p *** * *   *** Ns *** 
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Next Year Plan: Seeds of selected OPVs are requested for further evaluation across 

more number of locations in advanced trials. 

 

Activity 5. Introduction and evaluation of Intermediate Conventional maize 

OPVs 

Activity period: July 2018- June 209 

Responsibility: Dereje A., Alemeshet L., Lealem T. and Talef W., Bahiru T., 

Ahmed I. 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: Alpha lattice  

Treatment: Intermidiate Maturity OPVs from IITA with ProA background. 

Locations: MARC (Quarentine sites) 

Results: 16 intermidiate maturity maize OPVs namely (M18-25) introduced from 

IITA were evaluated at MARC and Dhera. Data for yield and yield related traits 

were collected and analysed using fieldbook. Based on the analysis, only one 

vartiety performed better than the best check but we selected four OPVs in order 

to see their performance across the years under drought  

stress conditions.  

Next Year Plan: Seed of the top variety plus other three included are requested 

for further evaluation 

 

Activity 6. Per se performance evaluation of introduced non-QPM inbred lines 

for droughtand heat prone areas 

Activity period: July 2018- June 2019 

Responsibility: Alemeshet L., Dereje A., Lealem T. and Talef W., Ahmed I., 

Bahiru T., 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: Alpha lattice  

Treatment: White maize inbredlines from IITA with different maturity group. 

Locations: MARC and Dhera (Quarentine sites) 

Summary of Results: 

 32 fixed Inbredlines were introduced from IITA with a name of M18-08 for the 

purpose of perse performance evaluations. They were planted at both our 

quarantine sites; MARC and Dhera. Out of the 32 lines planted four of them were 

cancelled out due to no seed germination at both locations. Data were collected 

for yield and agronomic traits and subjected to fieldbook for analysis. The Yield 

range recorded was between 0 to 3.08ton/ha at MARC and 0-2.76ton/ha at 

Dhera respectively.  
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Table 6. ANOVA for Perse performance of top 14 Selected IITA fixed inbredlines at MARC and Dhera in 2018 

MELKASSA-M18-08 DHERA-M18-08 

Entry GY AD ASI ER EA PA Entry GY AD ASI EA PA 

9 3.08 77.9 4.1 2 2.6 2.1 4 2.76 84.5 1.6 1.9 2.7 

4 2.94 75.8 -0.8 1.3 3.7 2 1 2.07 84.4 2.4 2.4 0.9 

22 2.62 81.9 -1.5 -0.4 1.3 2 12 1.92 84.6 0.7 2.2 2.7 

1 2.61 77.4 1 10.4 2.1 1.7 31 1.82 84.2 0.5 2.4 1.2 

30 2.41 76.5 -0.3 -0.7 1.7 2 30 1.46 85.6 3 3.1 1.4 

17 2.19 77.4 2.8 0.5 2.1 2.3 26 1.27 84.4 2.9 2.5 2.3 

3 1.76 85.3 0.1 -0.1 2.9 2.3 13 1.26 88.3 0.9 2.5 1.6 

13 1.68 77.8 3.4 0.1 2.7 2.5 17 1.25 87.8 2.3 2.8 3.3 

2 1.67 81.5 -1.3 1.4 2.5 2.7 27 1.23 89.7 -  2.7 2.8 

29 1.66 79.1 1.1 0.2 3.6 2 2 1.19 82.9 3.8 2.6 2.7 

12 1.62 76.3 0 11.6 2.4 1.3 9 1.18 82.7 3.8 2.2 2.2 

10 1.55 85.7 1.6 -0.3 1.8 2.5 23 1.06 85.1 0.9 3.3 3.8 

28 1.48 80.2 3.9 0.3 3.1 2.5 24 0.89 82.3 0.9 2.9 2.7 

15 1.44 83.3 2.6 1.3 2 5.2 3 0.75 88.7  - 3 2.4 

25 1.34 81.1 3.6 -0.3 3.9 1.6 29 0.74 86 2.3 2.8 2 

Mean 1.34 80.6 1.6 1.4 3.1 2.6   0.99 85.4 2.2 2.9 2.9 

LSD    3.9     2.2 0.8   -  3.2 -  -   - 

CV 71.01 2.4 103.3 288.5 36.5 18.5   62.69 2.2 87.7 23.3 35.8 

P ns *** ns ns * ***   ns *** ns Ns ns 

 

Next Year Plan:14 Inbredlines were selected based on visual assessment as well 

as data analysis. These lines were requested from IITA and we are expecting to 

receive seeds. Then the inbred lines will be multiplied used as for crossing 

purposes in the breeding program along with the local inbredlines. 

 

Activity 7. Formation of different bi-parental crosses for development of inbred 

lines 

Activity period: July 2017- June 209 

Responsibility: Lealem T., Alemeshet L., Dereje A., Talef W.,Ahmed I., Bahiru T., 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: No Design (Breeding Nursery) 

Treatment: 12 Maize Pupulations within Heterotic groups were used to form 

different crosses (F1) for line development. 

Locations: MARC  

Summary of Results: 

12 inbred lines were selected based on favorable traits for female parent like 

disease (esp. rust) tolerance (<=2), good plant and ear aspect (<=2) and visual 

selection.The inbred lines were divided into two and crossed in Design II mating 

system plus 4 random crosses.Successful F1 ears were be bulked. Data from PVT 

trials will be used to select the bi-parental crosses to continue with the new 

pipeline. 

Next Year Plan: The selected bi-parental crosses will be selfed to advance them 

to F2s in the coming off-season.The harvested F2 ears will be bulked and planted 

in the coming main season.Selections will be made among and within F2 

families.F3 ears harvested from selected F2 plants will be shelled separately and 

balanced bulk (2-4 kernels) will be made. 
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Activity 8. Development of Inbred line of Conventional maize materials for 

drought prone area  

Activity 9. F4 Formation of Conventional maize Inbred lines from different 

sources 

Activities Period: July 2018- June 2019 

Responsibility: Lealem T., Alemeshet L., Dereje A., Talef W.,Ahmed I., Bahiru T., 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: No Design (Breeding Nursery) 

Treatment: 12 Inbredlines for F3 Formation using 2k Bulk Method (A modified 

Single Seed Descent Method) and 77 EE Lines from Melkassa1. 

Locations: MARC   

Summary of Results 

12 populations of F2 bulkes were planted each on 20 rows to advance them to 

F3. Five plants were selfed from each row and 4 kernels were picked from each 

five ears and then were bulked for advancing.  In addition 77 EE inbred lines 

Extracted from Melkassa1 were advanced to F4 stages. 

 
Table 7. Inbredlines used for Line development (F2-F3 advancement) Using 2k Bulk Method 

Entry# Genotype Source 

1 MMK170001-B MK18MN03-1 

2 MMK170002-B MK18MN03-2 

3 MMK170003-B MK18MN03-3 

4 MMK170004-B MK18MN03-4 

5 MMK170005-B MK18MN03-5 

6 MMK170006-B MK18MN03-6 

7 MMK170007-B MK18MN03-7 

8 MMK170008-B MK18MN03-8 

9 MMK170009-B MK18MN03-9 

10 MMK170010-B MK18MN03-10 

11 MMK170011-B MK18MN03-11 

12 MMK170012-B MK18MN03-12 

Next Year Plan: 2k bulked F3s will be planted in 16 rows per population.70 ears 

will be selected from each population.~400 ear-to-rows will be crossed to A tester 

and ~400 ear-to rows will be crossed to B tester in 2 ICBs. The Flowering nature 

of the EE lines will be recorded during the off season time and the test cross 

formation will continue duc=ring the main season of 2019 and to evaluate the 

test crosses in 2020 main season. 

 

Activity 10.Development of non-QPM inbred lines using DH technology 

Activity period: July 2017- June 2019 

Responsibility: Lealem T., Alemeshet L., Dereje A., Talef W.,Ahmed I., Bahiru T., 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: No Design  

Treatment: Nine Thailand OPVs were sent to Kenya for DH line development 
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Locations: MARC  

Summary of Results: 

All The materials sent to Kenya CIMMYT DH development facilities were found 

MLN positive and were all rejected. Different Suggestions were raised during 

2011 review meeting producing MLN free seed and re send the materials or start 

the conventional line development locally. In the long run it is Advisable to have 

DH facility within the country to fasten the breeding process. 

Next Year Plan: It will be started to extract inbredlines from the materials in 

conventional way while we will try to find MLN free locations to produce seed. An 

other batch of Seed will request from Thailand and will be send directly to Kenya 

for DH line development. 

 

Activity 11. Molecular diversity analysis of non-QPM and QPM inbred lines  

Activity period: July 2017- June 2019 

Responsibility: Lealem T., Alemeshet L., Dereje A., Talef W.,Ahmed I., Bahiru T., 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: No Design  

Treatment: 63 Advanced Inbred lines from the local collections of both QPM and 

Conventional maize. 

Locations: MARC  

Summary of Results 

A total of 63 inbred lines were sent to ILRI-BECA, Nairobi, Kenya and genotyped 

using Diversity Arrays Technology (DArTSeq) platform. They were genotyped 

using 50,417 SNP and 94,909 silicoDArT markers.The result showed that the 

materials cluster into two main groups which was different from the previous 

result which showed that 94 Materials which were sent to UQ clustures in to 

three groups. The result is also incouraging as we are planning to pool our 

materials in to two major pools called male and female (B and A as it is in 

CIMMYT) 

Next Year Plan: It will be continued to send advanced Inbredlines to IGSS, UQ 

or any other Survice provider so that it will support significantly the phenotyping.  

It is also recommended to do Molecular analysis to check the purities of our 

Inbredlines as well as heterotig grouping. We are preparing ourselves to 

modernize our breeding program targeting genomic selection. 

 

Activity 12. National Variety yield Trial for Melkassa2 Conversion to QPM 

Activity period: July 2018- June 2019 

Responsibility: Alemeshet L.,Lealem T., Dereje A., Talef W.,Ahmed I., Bahiru T., 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design:RCBD 

Treatment: Two BC2F3 Melkassa-2 Populations plus 4 checks 

Locations: MARC, Dhera, Ziway, Miesso and Low N. 

Summary of Results: 
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Melkassa2 Conversion to QPM version was started with the objective of availing 

its QPM version as it is the most widely grown OPV in Ethiopia. The conversion 

was done using to Known QPM donor parents CML144 and CML159 using back 

cross breeding method. The conversion has reached at back cross2 F3. The 

backcross  BC2F3 (Melkassa2/CML 144) performed better than the original 

Melkassa2 at three different sites but needs one more year trial since it needs 

quality analysis which will be done in the coming off seaso. The seed of the variey 

was sent to EIAR Quality laboratory for Lysine and tryptophan analysis. 

 

Table 8. ANOVA of Melkassa2 Conversion NVT in 2011 at three locations 

MARC Ziway Miesso 

Genotype GY Rank AD(d) GY  Rank AD(d) GW) Rank AD(d) 

BC2F3/CML159 6.14 4 63.3 1.19 6 53.8 1.41 3 68.6 

BC2F3/CML144 7.26 1 66.2 2.07 3 56.8 1.06 5 68.6 

Melkassa2 Normal 6.38 2 63.6 1.74 4 54.4 1.52 2 67.6 

Melkassa3 5.26 6 62.1 2.11 2 53 1.71 1 65.5 

Melkassa4 6.23 3 62.9 2.76 1 52.6 1.25 4 65.5 

Melkassa6Q 5.988 5 65.545 1.494 5 54.099 0.96 6 69.3 

Mean 6.21 4 63.9 1.89 4 54.1 1.32 4 67.5 

LSD (0.05) 1.43 2 1 1.43 2 2.6 0.48 2 2.6 

MSe 1   0 1   1 0.08   1.9 

CV 14   1 54   2 21.06   2.1 

 

Next Year Plan: variety Verification will be conducted based on Lysine and 

tryptophan content analysis. If the content is up to the standard it will be promoted 

for verification otherwise it has to be dropped out. 

 

Activity13.Formation of Conventional (Non QPM) test crosses 

13.1. Test cross formation of Thailand materials to adapted testers to determine 

their value for hybrids or for breeding 

13.2. Test cross formation of conventional maize lines from different sources 

(Local and China) 

Activity period: July 2017- June 2019 

Responsibility: Lealem T., Alemeshet L., Dereje A., Talef W.,Ahmed I., Bahiru T., 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design:No Design (Nursery) 

Treatment: These are two different nurseries: I. 9 OPVs and 4 inbred lines 

introduced from Thailand.  II. 158 F3 lines from Different Sources (Local and 

China).  

Locations: MARC 

Summary of Results: 

In 2011, 9 OPVs and 4 inbred lines which were introduced from Thailand were 

crossed to three testers A (CML312, CML442 and CML505) and three testers B 

(CML202, CML395 and CML444) inbred lines so that their combining abilities 

and heterotic group determined. With The second Nursery 158 F3 lineswere 

planted to be crossed to two testers namely CML202 and CML442. Due to 

synchronization problem no succeesfull cross was made from this Nursery.  
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Next Year Plan:Both nurseries are planted in 2011 off season to increase the 

seed quantity for the first nursery and to repeat the second. The resulting test 

crosses will be evaluated an observation Yield trial on a minimum of three 

locations.  

 

Activity14. Formation of CM single cross hybrids 

Activity period: July 2017- June 2019 

Responsibility: Lealem T., Alemeshet L., Dereje A., Talef W., Ahmed I., Bahiru 

T., 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31,2018  

Design: No Design (Nursery) 

Treatment: 48 Inbredlines in Design II mating  

Locations: MARC 

Summary of Results: 

48 Advanced Inbredlines were used in Design II mating to generate Maximum 

Heterosis. The lines were selected based on the molecular data as well as 

Characterization done in 2010. Parents were planted in 4 rows of 3 m length (25 

cm b/n hill) with alternating female and male rows.The 2 rows of all females were 

planted on the same date.The 2 rows of males were planted in 5 days difference 

between them.The nursery was so stressed that some inbred lines showed tassel 

blast symptoms. Unsuccessful crosses are replanted in 2011 off season to 

produce sufficient seed for multi location trials. 

Next year Plan: The resulting 240 crosses along with 6-10 checks will be 

arranged to be evaluated at least on three locations Using PREP Design. From 

This Study the best lines with good GCA will be identified to be used as a tester 

for the opposite heterotic pool as well as a parent for line development. 

 

Activity15. Test cross formation QPM inbred lines and maintenance 

15.1. Test cross formation Intermidiate maturing QPM inbred lines =137 lines 

15.2. Test cross formation Early Maturing QPM inbred lines =84 Lines 

Activity period: July 2017- June 2019 

Responsibility: Alemeshet L.,Lealem T., Dereje A., Talef W.,Ahmed I., Bahiru T., 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: No Design (Nursery) 

Treatment: 137 Intermidiate Maturing QPM Advanced lines from Locan source 

as well as 84-90 early Maturing QPM Advanced lines and two known Testers 

(CML144 and CML 159) 

Locations: MARC 

Summary of Results 

The early set of the nursery has to be replanted in 2011 off season as it has 

synchronization problem. The intermediate set was olso replanted in 2011 off 

season just for seed increase of the unsuccessful crosses. The resulting test 

crosses will be organized under OYT for three locations along with 6-10 checks. 
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Next Year Plan: There will be two sets of trials to be evaluated on multilocation 

trials using PREP design. The purpose of this nursery is heterotic pooling for the 

test lines. The lines will be cathagorized in to two groups; Female and Male. After 

this study Crosses will be done within the heterotic pool for line development 

while across pool crossing will be done for hybrid production. 

 

Activity16. Evaluation of pre-released and released maize varieties under 

irrigated conditions 

Activity period: July 2017- June 2019 

Responsibility: Lealem T., Sefiya N., Alemeshet L., Dereje A., Talef W.,Ahmed I., 

Bahiru T., 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: PREP 

Treatment: 177 early maturity genotypes and 378 intermidiate genotypes with 

PREP design under irrigation 

Locations: MARC, Werer 

Summary of Results: 

Both trials are in good condition and during the reporting time they were at 

flowering stages. Data were collected for male and female flowering dates.  

 

Activity17.Evaluation of pre-released and released maize varieties for heat 

tolerance 

Activity period: July 201- June 2019 

Responsibility: Lealem T.,  Alemeshet L., Dereje A., Talef W. 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: 

Treatment: Not planted yet due to the fact that the maximum temperature time 

starts in April and may 

Locations:Werer 

Results:Not planted yet 

 

Activity18. Preliminary variety trial of non-QPM hybrids 

18.1. Evaluation of intermediate maturing single cross hybrids (test crosses)  

18.2. Preliminary variety trial of early maize hybrids for drought prone areas  

18.3. Preliminary variety trials of selected 3x cross hybrids from WEMA 

Activity period: July 2017- June 2019 

Responsibility: Lealem T.,  Sefiya N., Alemeshet L., Dereje A., Talef W.,Ahmed 

I., Bahiru T., 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: PREP, Alpha Lattice 

Treatment: Three different trials are reported here, the first two are hybrids 

generated locally. Trial1 Consists of 427 SC (TC) hybrids and 11 checks (5 genetic 
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checks and 6 standard checks) (= 438 entries) Planted in column-row design (57 

x 10) in p-rep (1.30).Planted in 2 locs (MARC and Dhera) and will be planted in 

Werer in December1 row plot of 4 m length (2 seeds per hill) was used. Trial2 has 

269 SC (TC) hybrids + 11 checks (5 genetic checks and 6 standard checks) = 280 

entries planted in column-row design (38 x 10) in p-rep (1.36) at 2 locs (MARC 

and Dhera) and recently planted at Werer. Trial3 has 44 hybrids plus 4 checks 

= 48 Entries, evaluated at MARC, Dhera, Ziway and Miesso in alpha lattice 

Design. 

Locations: MARC, Dhera, Werer (trial1& 2), MARC, Dhera, Ziway, Miesso, Low 

N (Trial 3) 

Summary of Results 

 From The first two trials a total 108 genotypes will be promoted to PYT level of 

trial according to the pipe line developed. The data anlysis is not completed yet 

for trial1 and 2.The data presented in this report is only for trial1 at MARC. The 

sub set of Trials (1&2) are planted at Werere and were on flowering. From trial 

three 2 hybrids were selected for possible release for WEMA/TELA project. 

Communication and data consolidation is underway though data was obtained 

only from MARC due to late planting.  

Next Year Plan: Trial 3 wil be repeated as it was planted mid July, Data was 

recorded at MARC under Optimum and Low N condition. The Inbred lines 

selected from Trial 1 and 2 will be again test crossed with more number of testers 

for combining ability studies. 

 

Activity 19. National Variety yield Trial for Intermediate maturing CM maize 

hybrids  

Activity 20. National Variety yield Trial for Intermediate maturing QPM maize  

Activities Period: July 2018- June 2019 

Responsibility: Alemeshet L., Lealem T.,  Sefiya N., Dereje A., Talef W.,Ahmed 

I., Bahiru T., 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31, 2018 

Design: RCBD 

Treatment: 13 hybrids plus 3 (15 Entries) checks at MARC, Dhera, Ziway and 

Miesso for Conventional Maize Intermidiate Hybrids plus 5 Hybrids and 3 checks 

(8 Entries) for QPM Maize Intermidiate Hybrids at the same locations 

Summary of Results  

A total of 23 Hybrids which were selected from CIMMYT Regional trials were 

evaluated at MARC, Dhera, Ziway and Miesso under two different Sets for QPM 

and Conventional Maize hybrid NVT. Three Hybrids (CZH131011, CZH131016 

and CZH132193) were selected based on yield and ear aspect from the 

Conventional NVT while one Hybrid (CZH132041Q) showed good performance 

from the QPM NVT. Five of the Parental lines were obtained locally and the seed 

increase is under way in 2011 for possible verification and release The remaining 

parental Lines were requested from CIMMYT. 

 



 

[112] 

Table10. ANOVA of Conventional Haybrid Maize NVT for yield and days to Anthesis at Four locations 

CM_Melkassa CM_Ziway CM_Miesso CM_Dhera 

Entry GY AD GY AD GY AD Entry GW AD 

1 9.64 68.2 2.54 67.9 1.04 67.5 13 6.07 70.5 

2 6.8 74.9 1.01 75.7 0.92 72.4 7 5.23 67.6 

3 9.88 72.1 1.81 74.7 0.89 71.9 3 4.9 72.7 

4 11.82 71.5 1.94 73.4 0.81 70.2 6 4.84 67.6 

5 7.9 73.2 1.86 76.7 0.87 72.6 4 4.83 72.5 

6 8.4 66.6 1.75 69.3 1.58 65.1 14 4.51 73.8 

7 9.73 66.4 2.08 67.7 1.51 75 12 4.45 72.3 

8 9.97 68.5 2.56 68.5 1.05 68.7 2 4.43 73.3 

9 9.82 69.4 2.2 70.5 0.94 70 8 4.25 68.5 

10 8.41 71.4 1.46 70.8 1.1 68.7 10 4.17 69.3 

11 7.49 69.9 2.24 74.1 1.38 71.7 5 4.14 72.4 

12 9.01 75.2 1.96 76.2 0.86 71.3 1 4.07 67.9 

13 8.18 70.9 2.11 72.1 1.1 70.9 11 3.95 71.6 

14 6.31 73.8 1.06 75.2 0.99 71.6 9 3.65 68.8 

15 7.71 68.3 0.722 70.423 1 68.4 15 3.57 68 

Mean 8.74 70.7 1.82 72.2 1.07 70.4 - 4.47 70.5 

LSD 2.93 2.1 1.2 2.8 0.48 6.9 - 1.34 2 

MSe 3.07 1.6 1 3 0.09 15.8 - 0.85 1.7 

CV 20.04 1.8 59 2 27.33 5.6 - 20.63 1.9 

p * *** + *** * Ns - * *** 

Next Year Plan: Seed increase of the selected hybrids parental lines, characterize 

the lines and single cross formationwill be conducted during the main season, 

certified seed production and VVT will bed done in 2020 main season. 

Next Year Plan: We will Increase the Seed off the parental lines of at Least One 

variety, form the Single cross and the three way cross and to do Variety 

verification trail. 

Activity 21. Nucleus seed regeneration for released OPVs & hybrids’ parents 

Activity 22. Regeneration of inbred lines and OPVs for drought prone areas 

Activity 23. Breeder/pre-basic seeds increase 

Responsibility: Talef W., Lealem T., Alemeshet L., Dereje A.,Ahmed I., Bahiru T., 

Reported by: Alemeshet L. 

Year of report:  Jan 1-Dec 31,  

Design: None 

Treatment: Regerenating parental lines of released and candidate varieties,  

Locations: MARC 

Summary of Results: CML144, CML159, CML202, CML442 already regenerated and 

the seed was harvested already Plus 144 lines which are developed locally. During 

the off season period CML444, CML545, CML548, CML440, CML445, etc and 10 

Thailand lines are planted for seed regeneration which are still on nursery. Breeder 

seed production was taking place during the off season period and CML444, CZL0814 

and Melkassa6Q are planted. With The help of NUME 0.025ha of MH138Q certified 

Seed is also under production. 

Next Year Plan: Regeneration as well as Breeder Seed production will continue for 

those which are not included in this season/year. 

 

Activities 24. Collaborative Activities 

Responsibility: Alemeshet L., Talef W., Lealem T., Dereje A.,Ahmed I., Bahiru T., 

Reported by:  Alemeshet L. 

Year of report:  Jan 1-Dec 31, 2018 

Design:Different 
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Treatment: 111 Genotypesevaluated under different Activities which were sent from 

BARC, AMARC, HARC, Pioneer, Monsanto, CPP, CRP activities were hosted at MARC, 

Dhera, Ziway and Miesso, PhD student Thesis Sudies. 

Locations: MARC, Dhera, Ziway and Miesso 

Summary of Results:In Most Cases out of the hosted trials data was collected and 

submitted to the Institutions. From Sweet Corn trial which were sent by Bako showed 

that one variety (Entry 6) performed good under drought stress conditionswhich 

showed that it can be requested and released for the area.   

 

Table 1. Sweet Corn Trail from Bako at MARC and Dhera in 2018. 

BK18MHP1H-Melkassa BK18MHP1H-Dhera 

ENTRY GY AD ASI GY EPP NE 

1 4.513 72.4 1.9 4.066 1.07 34.3 

2 4.54 73.1 1 3.865 0.96 42.9 

3 4.635 73.7 1.9 4.058 1.06 32.6 

4 5.396 72 2.2 1.881 1.12 27.9 

5 2.784 72.3 1.7 3.66 1.3 35.2 

6 5.759 71.9 1.1 4.393 1.56 27.5 

Mean 4.604 72.6 1.6 3.659 1.18 33.4 

LSD 2.381 
  

1.906 
 

19.1 

MSe 13.27 0.2 0.6 13.75 0.13 100.6 

CV 25.02 0.6 46.3 32.09 30.12 30 

P 0.115     0.053   0.3 

P Ns Ns ns * ns ns 

Min 2.784 71.9 1 1.883 0.96 27.5 

Max 5.759 73.7 2.2 4.393 1.56 42.9 

Next year Plan: We are planning to reduce the number of trials to be hosted 

at MARC unless it is very important for us interms of material gain or 

financial support. 

 

Project 2: Water Efficient Maize for Africa (WEMA)-Ethiopia 

Research Process: Crop  

Project period: 2018-2023 

Activity Title1: Evaluation of the efficacy testing of BT maize (MON810 x 

ON87460) for stalk borer species. 

Objectives: To evaluate the effects of Bt (MON810) maize on stalk borer and 

fall armyworm species 

Responsible Person (s): Ahmed I., Alemshet L., Namomsa F., Dereje M. 

Baharu T., and LealemT. 

Reported by: Ahmed Ibrahim 

Year of report:  Jan 1-Dec 31,  

Summary of progress 

Design:RCBD with six replications  

Treatments: Fourteen GMOs and two local maize hybrids were used. 

Location: MARC 

Summary of Results:  

Fourteen GMOs and two local maize hybrids were used for the experiment 

and replicated six times. RCBD design was used for the treatment 

arrangements on the field. The treatments were evaluated using FAW leaf 
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damage rating, silking date, 50% pollen date, ear height, plant height, plant 

aspect, root lodge, stalk lodge, percentage moisture, shell weight, ear aspect, 

ear root, number of ear, number of exit hole, and tunnel length. All the 

necessary data were collected. Data summarizations and processing are 

under way. 

Plan for the next year: The activity  is ongoing for the next year 

 

Activity Title2- Evaluation of the efficacy testing of DT   maize (MON87460) 

under MARC condition 

Objectives: To evaluate the effects of DT (MON87460) maize under MARC 

Responsible Person (s):   Ahmed I., Alemshet L., Namomsa F., Dereje M. 

Baharu T., and LealemT. 

Reported by: Ahmed Ibrahim 

Year of report:  Jan 1-Dec 31,  

Summary of progress 

Design: RCBD with ten replications  

Treatments: Fourteen GMOs and two local maize hybrids were used. 

Location: MARC 

Summary of Results  

Fourteen GMOs and two local maize hybrids were used for the experiment 

and replicated six times. The treatments were evaluated using silking date, 

50% pollen date, ear height, plant height, plant aspect, root lodge, stalk 

lodge, percentage moisture, shell weight, ear aspect, ear root and number of 

ear. All the necessary data were collected based on the parameters and, 

summarizations and the data processing are under way. 

Plan for the next year: The activity  is ongoing for the next year 

 

Activity Title 3- Evaluation of the yield performance of genetically modified 

(MON810 x MON87460) maize under MARC condition. 

Objectives: To evaluate the yield performance of genetically modified maize 

(MON810 x MON87460) under MARC 

Responsible Person (s): Ahmed I., Alemshet L., Namomsa F., Dereje M. 

Baharu T., and LealemT. 

Reported by: Ahmed Ibrahim 

Year of report:  Jan 1-Dec 31,  

Summary of progress 

Design: RCBD with three replications  

Treatments: Fourteen GMOsand two local maize hybrids were used. 

Location: MARC 

Summary of Results  

Fourteen GMOs and two local maize hybrids were used for the experiment 

and replicated six times. The treatments were evaluated using silking date, 

50% pollen date, ear height, plant height, plant aspect, root lodge, stalk 
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lodge, percentage moisture, shell weight, ear aspect, ear root and number of 

ear. All the necessary data were collected and, summarizations and 

processing of the data are under way. 

Plan for the next year: The activity  is ongoing for the next year 
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Sorghum Improvement Program 
 

Alemu Terfessa 

Email:tirfessa@hotmail.com 

Project title: Enhancing sorghum productivity, food and feed quality through 

genetic improvement and production management options in the dry lowlands of 

Ethiopia 

 

Project period: July, 2017- June, 2019 

Activity1: Evaluation of F2 for stay green and striga resistant gene intercrossed 

population 

Activity period: June, 2017- Jan, 2018 

Objective: To evaluate and select intercrossed populations for gene stacking of 

stay green and striga resistant traits 

Responsible person:  Amare S., Amare N, Adane G, Daniel N., Ligaba A. 

Reported by: Tokuma Legesse 

Period of report: Jan to Dec 2018  

Summary of the progress  

Design: no design but row column arrangement, non-replicated plots of 2 rows 

X40mX0.75mwas used. 

Treatment: 52 F2 populations 

Location: Miesso 

Summary of Result  
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A total of 108 genotypes were grown for field evaluation in row column 

arrangement at two locations. Some of the derived NILs are better than their 

recurrent parent in terms of striga count and biomass.  

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity3: Evaluation of Near Isogenic sorghum lines for Striga Resistance (early 

maturing) 

Activity period: June, 2017- Jan, 2018 

Objective: To develop striga resistant version of the popular landraces and 

varieties through introgression striga resistant traits 

Responsible persons: Amare S.,Teklay A., Taye T., Ligaba A., Alembirhan K., 

Hailegebriel K., Fuad A. 

Reported by: Tokuma Legesse 

Period of report: Jan 1, 2018—31December, 2018 

Summary of the progress  

Design: RCBD design in row column arrangement was used. 

Treatment: 30 isogenic sorghum lines 

Location: Humera, Sheraro, and Fedis 

Summary of Result  

A total of 30 genotypes were planted at three locations with three replications at 

each testing site. The resistance lines will be selected after the combined data 

analysis has been done.Some of NIls host less number of striga compared to the 

recurrent parents  Table 2.  

 

Table1. The performances of near isogenic sorghum lines for Striga Resistance 
 

 DTF  Biomass (kg/7.5M2)  striga count 

Pedigree Humera Sheraro Humera Sheraro Humera Sheraro 

Debir/Birhan///Debir 80.50 76.33 4.50 3.13 769.00 293.00 

Tseadachimure/Birhan///Tseadachimure 63.33 63.00 5.00 2.00 1005.67 326.00 

Gambella1107/Birhan///Gambella1107 73.00 71.00 7.33 2.13 707.67 339.67 

Tseadachimure/Birhan///Tseadachimure 75.00 72.33 9.50 1.87 549.67 345.00 

Debir/Gobiye///Debir 68.33 63.33 4.67 2.40 601.33 388.00 

Tseadachimure/Birhan///Tseadachimure 76.00 71.00 6.33 2.07 568.67 405.00 

Debir/Birhan///Debir 73.00 71.67 1.33 1.87 785.33 407.33 

Debir/Birhan///Debir 75.00 76.67 3.67 2.07 790.33 427.33 

Teshale/Framida///Teshale 79.33 76.00 8.67 2.33 602.33 433.33 

Gobiye 67.67 64.33 3.83 2.00 299.00 68.33 

Birhan 69.33 63.67 4.00 1.73 395.33 118.67 

Tseadachimure 75.33 71.67 4.20 1.93 557.00 439.67 

Framida 84.33 80.67 9.83 2.53 469.00 440.67 

Teshale 76.00 72.33 6.33 1.87 572.33 471.67 

Dekeba 82.67 76.00 1.73 1.80 769.67 530.00 

Debir 80.33 72.33 3.17 1.67 581.67 541.33 

Gambella1107 84.00 78.67 6.17 2.07 803.00 629.33 

Wediaker 77.67 75.00 3.83 2.00 940.67 665.33 

Grand Total 75.55 72.69 4.98 2.05 701.71 446.22 

Plan for the next year: The trial will be advanced to the next trial stage 
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Activity 4: Evaluation of Near Isogenic sorghum lines for Drought Tolerant (Long 

Maturing) 

Activity period: June, 2017- Jan, 2018 

Objective: To develop drought tolerant version of the popular landraces and varieties 

through introgression stay-green traits 

Responsible persons:Amare S.,Teklay A., Taye T., Daniel N., Ligaba A. 

Reported by: Tokuma Legesse 

Period of report: Jan to Dec 2018  

Summary of the progress  

Design: RCBD design in row column arrangement was used. 

Treatment: 85 isogenic sorghum lines 

Location: Miesso and Alamata 

Summary of Result 

About 85 genotypes were planted at two locations with three replications at two 

locations within three replications. The data from Miesso indicates that nearly about 

47 lines seems promising Best performed lines will be advanced to the next 

generation. The tolerant lines will be selected after the combined data analysis has 

been done. Some of the NILs are superior compared to their recurrent parent in terms 

of grain yield because of the introgressed stay-green trait.  

 

Table1. The performances of Near Isogenic sorghum lines for drought Resistance 

Pedigree  DTF PHT GY Kg/ha 

America-1/B35///America-1 72.33 236.00 3188.00 

America-1/B35///America-1 78.33 262.67 2897.33 

America-1/B35///America-1 77.00 240.67 2842.67 

Jigurti/B35///Jigurti 78.00 243.33 2829.33 

America-1/B35///America-1 77.33 260.67 2668.00 

Jamiyu/B35///Jamiyu 78.33 269.33 2649.33 

Jigurti/B35///Jigurti 80.00 296.00 2594.67 

Jamiyu/B35///Jamiyu 74.67 278.00 2502.67 

Jamiyu/B35///Jamiyu 75.00 208.67 2405.33 

America-1/B35///America-1 77.00 226.67 2393.33 

Hodem-1-3/B35///Hodem-1-3 79.00 269.33 2354.67 

Jigurti 74.00 305.33 3934.67 

Hodem-1-3 74.00 231.33 3190.67 

Jamiyu 77.67 217.33 2138.67 

America-1 73.67 249.33 2017.33 

B35 63.67 104.67 166.67 

Gorade-2 90.67 293.33 137.33 

Mean 77.81 252.61 1660.60 

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity 5:Evaluation of Near Isogenic sorghum lines for Drought Tolerant (Early 

Maturing) 

Activity period: June, 2017- Jan, 2018 

Objective: To develop drought tolerant version of the popular landraces and 

varieties through introgression stay-green traits 
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Responsible persons: Amare S., Teklay A., Taye T., Daniel N., Hailegebreil K 

Reported by: Tokuma Legesse 

Period of report:  

Summary of the progress  

Design: RCBD design in row column arrangement was used. 

Treatment: 70 isogenic sorghum lines 

Location: Miesso, Alamata and sheraro 

Summary of Result  

A total of 70 genotypes were planted in three locations with three replications.  

After data will have been analyzed the best performing lines will be selected for 

next evaluations.Some of the NILs are better than the recurrent and the donor 

parent in terms of grain yield and plant height Table1. 

 

Table1. The performances of Near Isogenic sorghum lines for Striga Resistance (early maturing) 

Pedigree  DTF  PHT Panicle length Panicle width GYLD 

Dekeba/B35///Dekeba 69.67 142.00 27.00 8.33 2002.22 

Tseadachimure/B35///Tseadachimure 63.67 221.33 23.67 7.33 1992.44 

Gambella1107/B35///Gambella1107 75.33 158.00 19.33 6.67 1971.56 

Meko/B35///Meko 65.00 177.33 23.00 7.67 1960.00 

Wediaker/B35///Wediaker 69.33 159.33 22.00 7.33 1932.44 

Wediaker/B35///Wediaker 66.33 134.67 21.00 7.00 1919.11 

Meko/B35///Meko 66.33 188.67 21.33 5.33 1915.56 

Wediaker/B35///Wediaker 70.33 191.33 24.33 6.67 1897.33 

Teshale/B35///Teshale 68.67 216.00 21.33 7.67 1868.89 

Tseadachimure/B35///Tseadachimure 66.33 246.67 24.67 7.00 1841.33 

Gambella1107/B35///Gambella1107 74.67 160.67 19.67 6.33 1833.78 

Wediaker 67.67 123.33 22.67 7.33 2488.89 

Meko 64.33 156.00 20.00 6.33 2383.11 

Macia 72.00 144.67 26.67 7.33 2164.89 

Tseadachimure 66.67 192.67 21.67 6.33 1658.22 

Gambella1107 73.67 164.00 21.33 6.00 1548.00 

Melkam 72.67 150.67 32.33 7.67 1511.56 

Teshale 67.67 217.33 22.67 6.33 1240.00 

Dekeba 75.33 131.33 25.50 6.50 1138.67 

B35 68.67 98.00 22.33 5.00 596.00 

Mean 70.17 176.83 23.11 6.85 1481.56 

 

Project Title1: Enhancing sorghum productivity, food and feed quality through 

genetic improvement and production management options in the dry lowland 

areas of Ethiopia. 

Reported by: Kidanemaryam W. 

Activity 1:Crossing of advanced breeding lines and farmers’ preferred landraces 

with lines conferring stay-green, Striga resistance and grain quality traits 

(21_12_01) 

Activity period: July 2017-June 2020 

Objectives:  
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To incorporate stay-green, Striga resistance and grain quality traits into the 

genetic background of improved varieties, advanced breeding lines and existing 

landraces 

To develop early and medium maturing segregating populations conferring striga 

resistance, drought tolerant and grain quality traits 

Responsible Persons: Amare S, Taye T, KidanemaryamWagaw, Ligaba A, Daniel 

N 

Reported by: Kidanemaryam W. 

Period of report: Jan to Dec 2018  

Summary of research progress 

Design: No design 

Treatment: 53 parental lines developed through crossing procedure in Figure1 

Location: MARC 

Summary of 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.The crossing scheme is developed 

by considering the rule of thumb 80% crosses would be elite by elite . 

 

Activities (2-7): Segregation Generations Selection (F1-F4) 

Activity period: July 2017-June 2020 

Objectives 

To evaluate, select and advance early types of sorghum segregating generations 

for drought tolerance and striga resistance traits  

To evaluate, select and advance high yielding and high biomass producing 

segregating generations with landrace backgrounds 

to advance and develop lines with farmer preferred traits. 

Responsible Persons: Amare S, Amare N, Kidanemaryam W., Taye T., 

Chalachew E., Daniel N, Tadese A, Hailemaryam S., Muluberhan, Hailegebriel 

Reported by:Kidanemaryam W. 

Period of report: Jan to Dec 2018  

Summary of Research Progress 

Design: No design  

Treatment: 3723 genotypes were used for generation advancement 

Locations:  Miesso, MARC, Worer, Kobo, Humera and Sheraro 

Summary of Result  

Four different stages of F2-F4 segregating generations evaluation and selection 

activities have been conducted in the 2018 main season. Promising lines/heads 

were selected and advanced to the next stage Table1. 
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Table 3: List of segregating generation lines from different segregating stages to next stage 

Activity Name Number of  
generations planted 

Number  of 
heads selected 

Advanced to Site 

Selfing F1 crosses to generate F2 populations (offseason) 203 197 F2 WR 
Early maturing F2 population selection (two sets) 273 3000 F3 MS &SH 
F4 generation advance for early and medium types  (offseason) 1200 800 F5 MS 
F3 families for drought and grain (2 Sets) 1283 800 F4 MS & KB 
Evaluation and selection of early maturing F3 sorghum families for striga 
resistance 

746 600 F4 SH&HM 

Development of NAM populations for the dry lowland environment 18 3193 F3 MS and MK 
Total 3,723 8,590 

  

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity 8: Early maturing preliminary yield trial _PYT (21_12_15) 

Activity period: July 2017-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.  

Responsibilities: Amare N., Amare S., Kidanemaryam W., Taye T., Chalachew 

E, Tadesse A, Hailegebriel 

Period of report: Jan to Dec 2018  

Reported by: Kidanemaryam W. 

Summary of Research Progress 

Design: Randomized Complete Block Design with row column arrangement 

Treatment: 510 early maturing advanced sorghum genotypes and two sorghum  

released varieties (Melkam and Argity) as a standard check were used 

Locations:Miesso, Sheraro& Kobo 

Summary of Result 

A total of 510 genotypes advanced from pedigree lines (F5s) were used to 

constitute this trial. 33% were partially replicated in each location constituting 

680 plots including two checks which made nearly full replicated across the three 

location. The genotypes were planted in the row-column arrangements. The 

correlation between testing sites is presented by the following picture. The result 

showed association between Kobo and Shiraro i.e. the genotypes responded 

similarly at both locations while Shiraro and Miesso correlated weakly. 

Genotypes are responded a bit differently at Miesso and Shiraro than at Kobo 

and Shiraro, whereas at Kobo and Miesso also similarity in genotypes’ response 

for environments. Selecting best genotype at Shiraro will similar also selecting 

best line from Kobo due to their correlation. Table 1 and 2 shows grain yield 

predicted mean (BLUPs) of the top advanced line at preliminary variety trial 

sorted by overall average BLUPs. Based on the predicted mean of grain yield 88 

advanced early maturing lines are advanced to national variety trail Figure1. 
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Figure 12: Genetic correlation of the trial planted at each of targeted areas 

 
Table 1: Top performed genotypes' BLUPs and means for selected agronomic traits 

Genotype  GY Predicted value GY Standard error DTF PAS PHT  DTM 

ETSC15438-4-1 3.879 0.516 70 2 196.8 107.5 

ETSC14773-1-3 3.536 0.505 69.3 2 192.3 106.3 

ETSC14715-4-1 3.526 0.522 70 2.5 211.3 106 

ETSC14596-4-3 3.429 0.522 68 3 198.8 107.5 

ETSC14019-4-2 3.361 0.488 72.5 3 237.5 110.5 

ETSC15396-5-1 3.348 0.489 72.5 2.5 204.5 106 

ETSC14600-4-3 3.340 0.488 72.7 2.3 230.5 111.5 

ETSC15410-8-3 3.336 0.513 68.5 2.5 207.3 107.5 

ETSC14789-3-2 3.322 0.514 66.3 2.7 244.3 107 

ETSC14722-1-2 3.321 0.514 68.5 2 213.3 104.5 

ETSC14252-3-2 3.316 0.510 68.3 2.7 196.5 106.3 

ETSC15437-2-2 3.312 0.513 72.3 3.3 199.5 107.7 

ETSC15461-3-1 3.309 0.511 71.5 2 182.5 107.5 

ETSC14590-4-5 3.299 0.521 73.3 3.7 217.3 112 

ETSC14806-5-1 3.266 0.489 70.7 3.3 226.2 110 

ETSC14195-1-1 3.248 0.519 64 3 232.7 103.3 

ETSC14197-10-4 3.237 0.511 68.3 2 198.7 107 

ETSC14744-1-1 3.234 0.514 69 2.7 209.5 109.7 

ETSC14793-5-1 3.220 0.524 72 3.7 205 112.3 

ETSC15534-1-1 3.206 0.494 64.3 3.7 217.2 103.7 

Argiti 3.136 0.444 73.5 3 206.6 111.5 

Melkam 2.781 0.446 74.3 3.3 167.2 118.5 

 

Table 2. BLUPs for grain yield of those advanced early maturing lines advanced lines sorted by Overall average descending order  

SN  
Genotype 

Pedigree KB MS SH Overall 
Average 

495 ETSC15438-4-1 14MILSDT7086/Meko-1 5.763 3.001 2.446 3.740 
455 ETSC15396-5-1 M36121/P9402/Gambella1107 5.285 2.615 2.490 3.460 
3 ETSC14019-4-2 Teshale/SRN39 5.051 2.623 2.461 3.380 
135 ETSC14596-4-3 Meko-1/13sudanint#27 5.380 2.420 2.334 3.380 
230 ETSC14715-4-1 13MIF5#5024/13sudanint#13-2 5.064 2.680 2.338 3.360 
150 ETSC14600-4-3 Gambella1107/13sudanint#27 4.715 2.616 2.685 3.340 
333 ETSC14806-5-1 ICSV93041/13sudanint#11-3 5.238 2.667 2.091 3.330 
25 ETSC14252-3-2 ETSL101866/S35 4.712 2.642 2.549 3.300 
195 ETSC14686-2-1 Hodem-1-3/13sudanint#27 4.933 2.455 2.382 3.260 
14 ETSC14195-1-1 IESV92045DL/Gobiye 5.271 2.316 2.156 3.250 
462 ETSC15410-8-3 14MILSDT7402/E36-1 5.219 2.196 2.320 3.240 
90 ETSC14581-3-2 Meko-1/13sudanint#12 4.891 2.596 2.200 3.230 
310 ETSC14793-1-2 ICSR56/13sudanint#27 4.920 2.644 2.108 3.220 
307 ETSC14789-3-2 NTJ2/13sudanint#14 4.862 2.433 2.353 3.220 
241 ETSC14722-1-2 IESV92084DL/13sudanint#27 4.898 2.589 2.153 3.210 
128 ETSC14590-4-5 Gambella1107/13sudanint#13-2 4.976 2.218 2.430 3.210 
294 ETSC14773-1-3 ICSV96143/13sudanint#11-3 4.747 1.810 3.042 3.200 
466 ETSC15412-6-2 14MILSDT7402/Gambella1107 4.875 2.454 2.256 3.190 
311 ETSC14793-5-1 ICSR56/13sudanint#27 4.971 2.688 1.921 3.190 
418 ETSC15363-1-2 S35/Gambella1107 4.742 2.596 2.236 3.190 
492 ETSC15437-2-2 14MILSDT7086/Gambella1107 4.732 2.484 2.351 3.190 
266 ETSC14737-5-1 AG_8/13sudanint#11-3 5.101 2.226 2.228 3.180 
441 ETSC15385-2-2 WSV387/P9405/Meko-1 4.712 2.399 2.434 3.180 
124 ETSC14589-6-2 Teshale/13sudanint#13-2 4.822 2.289 2.418 3.180 
1 Argiti WSV387/P9403 5.069 2.136 2.305 3.170 
510 Melkam WSV387 4.604 2.160 1.682 2.820 
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Activity 9. Early maturing sorghum national variety trial (21_12_17) 

Activity period: July 2017- 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   

Responsibility: Amare S, Kidanemaryam W, Taye T, Amare N, Adane GY, 

Tamirat B, Tadese A, Hailegebriel, Shumet,  

Period of report: Jan to Dec 2018  

Reported by: Kidanemaryam W. 

Summary of Research Progress 

Locations:Miesso, Kobo, Sheraro,  Erer,  Shewarobit, Jinka and Arbaminch 

Design: Randomized Complete Block Design with row column arrangement 

Treatment: 90 early maturing advanced sorghum genotypes and two sorghum  

released varieties (Melkam and Argity) as a standard check were used 

Summary of Result  

A total of 90 sorghum genotypes advanced from PYT were evaluated across 

lowland sorghum testing sites using row-column arrangement with two 

replications. Data analysis conducted using Spatial analysis and grain yield 

means predicted. One Best advanced early maturing line (ETSC14501-2-2 

crossed form Redswazi and Meko-1 is selected for variety verification to be 

released for farmers and end user with good agronomic traits and grain quality 

parameters for food and other products in 2019 cropping season.  

In large field trials, field variations are a substantial source of error, since 

neighboring plots show similar characteristics as compared to those far apart. 

This correlation between plots can be used to adjust for trend reducing error and 

increasing heritability.  Figure 3 indicates areas of high and low yields in the 

field. It also shows that neighboring plots tended to be more similar than those 

far apart. Therefore, unless accounted for, this spatial variability can bias the 

estimated potential of a given genotype, when compared with other candidate 

genotypes. Hence, neighbor lines of plots were used to model the systematic field 

trends to minimize bias and reduce error to increase precision in estimation for 

some trials in this study 

Plan for the next year: The trial will be advanced to the next trial stage 
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Activity 10: Evaluation of mutant populations for striga resistance (21_12_03) 

Activity period : July 2017- June 2020 

Objective:  To generate genetic variability for the development of striga 

resistant/tolerant varieties  

Responsible persons: Ligaba A, Hailemariam S & Daniel N. 

Period of report: Jan to Dec 2018  

Reported by: Kidanemaryam W. 

Summary of research progress 

Location: MARC  

Design:4 different radiation frequencies 

Treatment: Two varieties (Melkam and Degalit Yellow) 

Summary of Result 

Two genotypes (Melkam and Degalit Yellow) were irradiated with 4 different 

radiation frequencies to create Striga resistance mutant lines. These 8 (2*4) 

mutant population (Table 1) were planted at MARC 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 stand establishment 

genotypes irradiated with 300 level was found good. These will be evaluated in 

striga infested areas next season. 

 

Table 14: Performance of mutant lines based on their stand establishment evaluated at MARC 

 

Figure1 : Genetic correlation between testing sites showed the magnitude of relation between those locations for testing such like genotypes 
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Activity 11: Phenotyping of early type sorghum genotypes selected based on 

root angle under moisture stressed and non-stressed conditions (21-12-14) 

Activity period: July 2017-June 2019 

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 

Responsibilities:Chalachew, Frezer, Daniel N. 

Period of report: Jan to Dec 2018  

Reported by: Kidanemaryam W. 

Summary of Research Progress 

Location:Miesso, Kobo and Shiraro 

Design: RCBD design with row-column arrangement in 2 replications 

Treatment: 23 early maturing sorghum genotypes 

Summary of Result  

A total of 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 show 13.00 - 26.750 

root angle variation. Root angle revealed positive correlation with grain yield, 

grain filling rate and thousand grain weight. 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 Figure1. 

.   

 
Figure 1: Root angle and grain yield correlation of the advanced genotypes 

 

Activity 12:  Medium maturing sorghum preliminary variety trial (21_12_16) 

Activity period: July 2018-June2019 

Objective: To develop medium maturing group high yielding sorghum 

varieties for the dry lowland environments 
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Responsibilities: Hailemariam S, Taye T, Chalachew E, Hailegebriel, 

Solomon M 

Period of report: Jan to Dec 2018  

Reported by: Kidanemaryam W. 

Summary of Research Findings 

Location: Sirinka and Sheraro 

Design: RCBD design with row-column arrangement in 2 replications 

Treatment: 135 genotypes advanced from long maturing genotypes 

Summary of Result  

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 replicates the data from Sheraro showed that 

there are promising varieties with better plant biomass & early flowering 

time.About16 genotypes were found better than the recent release check 

Argiti (Table 1). These genotypes will be evaluated along with the early 

maturing NVT in next season. 
Table 1: performance for important agronomic traits of top selected genotypes as compared to the recent released variety (Argiti) check 

Genotypes Pedigree 
YLD 
(Qt/ha) 

DTF PHT PAS 

ETSC14673-2-1 America-1/13sudanint#14 34.1 78.3 296.1 3.5 

ETSC14298-2 Baduqane/2372 30.4 75.5 248.0 3.0 

ETSC14688-7 AbaAre-1/13sudanint#27 29.4 73.0 266.0 2.0 

ETSC14295-1 Berjokecoll#1/2372 27.2 75.0 229.0 2.0 

ETSC14425-8-1 Baduqane/Meko 27.1 76.5 267.0 3.0 

ETSC14674-2 Baduqane/13sudanint#14 26.8 74.8 267.6 2.0 

ETSC14418-8 Jamiyu/Meko 26.5 73.8 269.8 1.5 

ETSC14425-7-1 Baduqane/Meko 26.2 75.5 229.3 2.5 

ETSC14655-1-1 Berjokecoll#1/13sudanint#13-2 26.1 73.5 276.3 2.0 

ETSC14290-3-2 Gorade-2/2372 26.0 76.5 306.8 3.0 

ETSC14616-6-1 Jigurti/13sudanint#10-1 25.8 72.5 244.3 3.5 

ETSC14671-2 Berjokecoll#1/13sudanint#14 25.7 77.5 309.5 2.5 

ETSC14256-4 Jigurti/S35 25.4 75.5 283.5 3.5 

ETSC14418-6-2 Jamiyu/Meko 25.2 75.5 259.8 3.0 

ETSC14290-3-1 Gorade-2/2372 24.9 77.3 273.8 2.8 

ETSC14616-9-2 Jigurti/13sudanint#10-1 24.5 73.5 293.8 2.5 

Argiti WSV387/P9403 22.0 72.5 223.5 2.0 

 

Activity 13: Early maturing sorghum variety verification trial 

(21_12_24) 

Activity period: June,2018-May, 2019 

Objective: To verify high yielding and drought tolerant sorghum varieties for 

production with at least 10% yield advantage over the improved check. 

Person responsible: Amare S, Taye T, Amare N, Kidanemaryam W, Adane 

GY and Chalachew E., Solomon,Fuad A, Hailegebriel 

Period of report: Jan to Dec 2018  

Reported by: Kidanemaryam W. 

Summary of Research Progress 

Location:Miesso, Kobo, Erer, Sheraro, Shewarobit. 

Design: 10m length with 10m width (10X10m) 

Treatment:3 genotypes with one standard check were used. 
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Summary of Result  

The trial includes 4 genotypes (3 candidates and 1 Check). This trial was 

planted on 10m x 10m plot in each of proposed sites one on station and two 

on-farm. The experiment was evaluated by NVRC at each site. One best 

advanced line (14MWLSDT7114 with a pedigree of 2005MI5060/E-36-1 

named Tilahun) was released for farmers and end users with good agronomic 

performance and grain quality Table 1 & Figure1. 

 

Table 1: List of candidates evaluated at verification trial (left) 

 
 

 
Figure 1: Grain yield performance of the candidates across testing sites 

 

Activity 14: Striga resistant sorghum variety verification trial (21_12_25) 

Activity period: June, 2018- May, 2019 

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, Taye T, Kidanemaryam W, Amare N, 

Muluberhan, Hailegebriel, Fuad A, Tadesse  

Period of report: Jan to Dec 2018  

Reported by: Kidanemaryam W. 

Summary of finding 

Location:Humera, Erer, Kobo, Sheraro and Fedis 

Design: 10m x10m plot in each of proposed sites 

Treatment: Three candidates with on standard check were used. 

Summary of Result  
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This trial was planted on 10m x10m plot in each of proposed sites one on station 

and two on-farm Table 7. The candidates were evaluated by NVRC including team 

from sorghum research program.  

 

Activity 15: Stay green introgressed sorghum national variety trial (21_12_18) 

Activity period:June, 2018- June, 2019 

Objective: To develop high yielding stay-green introgressed sorghum variety for 

drought prone areas. 

Responsibility: Amare S, Chalachew E,Taye T, Amare N, Kidanemaryam 

Wagaw., Tadesse A, Fuad A, Hailegebriel 

Period of report: Jan to Dec 2018  

Reported by: Kidanemaryam W. 

Summary of finding: 

Location: Meisso, Kobo, Erer & Sheraro 

Design: RCBD design with row-column arrangement in 2 replications 

Treatment: 57 genotypes including two improved sorghum varieties Melkam and 

stay green line B35 as a standard check were evaluated. 

Summary of Result  

In 2018, crop season, this variety trial containing 57 genotypes including two 

improved sorghum varieties Melkam and stay green line B35 as a standard check 

were evaluated in three locations (Kobo, Shiraro&Miesso) in two replications in 

Row-Column arrangements. Based on the grain yield and stability of 

performances across environments, earliness and total biomass production, 

three candidate varieties were selected for variety verification, on station as well 

as on farm to verify high yielding stay green variety for drought prone areas. The 

yield advantage of the candidate varieties exceeded by 10 to 17 % than improved 

check variety, Melkam .  The candidate variety were evaluated along improved 

sorghum varieties Melkam as a standard check and exhibited better yield 

advantage and earlier in days to flowering as it has been reflected by the 

superiority in drought prone areas. Hence, the first candidate ETSC300354 

(2401) had 24.8%, the second candidate ETSC300348 (2351) had 23.7%, and 

the third Candidate ETSC300386 (2597) had 17.2% earlier in days to flowering 

in addition to the grain yield advantage in comparison to the recently released 

standard check variety Melkam. The candidate varieties were also showed 

stability of grain yield across testing environments. 

Plan for the next year: The trial will be advanced to the next trial stage 

 

Project title: Enhancing sorghum productivity, food and feed quality through 

genetic improvement and production management options in the dry lowland 

areas of Ethiopia 

Project period: July, 2017- June, 2019 

Activity1 title: Test crosses development for hybrid evaluation for Preliminary 

sorghum hybrid trial (PSH) and National sorghum hybrid trial (NSHT).   

Activity period: June, 2017- Jan, 2018 

Objective: To develop test cross hybrids for PSH multi environment evaluation 
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Responsible person: Tamirat B., Amare S., Alemu T., Daniel N 

Reported by: Tamirat Bejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design:no design, non-replicated plots of 2 rows male and 2 rows female parents 

planted with the inter row spacing of 0.75m with 5m length were used. 

Treatment:Three females were crossed with 90 male parents. Pollen from the 

male parent was dusted on the female head when the female was ready for 

crossing 

Location: MARC 

Summary of Result  

Test crosses development for preliminary sorghum hybrid trial (PSH), a total of 

90 male parents derived from advanced breeding used as pollen parents were 

crossed with three female parents (ATX623, ICSA21 and MARC2A) at MARC in 

2010 crop season. Using the above parents 236 F1 test cross hybrids were 

developed. The F1 hybrids will be checked for fertility reaction and evaluated for 

agronomic traits and grain yield performance at dry lowland areas in 2011 crop 

season. 

Plan for the next year: The trial should be continued in the next season as a 

preliminary sorghum hybrid trial (PSH) 

 

Activity 2: Test crosses development for hybrid evaluation for national sorghum 

hybrid trial (NSHT). 

Activity period: June, 2017- Jan, 2018 

Objective: To develop test cross hybrids of NSHT for multi environment 

evaluation 

Responsible person: Tamirat B., Amare S., Alemu T., Daniel N 

Reported by: TamiratBejiga 

Year of report: Jan, 2017 ─Dec, 2018 

Summary of the progress  

Design: no design in row column arrangement 

Treatment: A total of10 females and 68 males genotypes were used. Pollen from 

the male parent was dusted on the female head when the female was ready for 

crossing 

Location: MARC 

Summary of Result 

Test crosses development for national sorghum hybrid trial (NSHT), a total of 68 

lines used as a pollen parents (R lines) from advanced breeding lines were crossed 

with 10 female parents (ATX623, ICSA10, ICSA21, ICSA34, ICSA88006, 

MARC1A, MARC2A, MARC4A, MARC5A and MAR62A) at MARC in 2010 crop 

season. The developed F1 hybrids will be evaluated across dry lowland sorghum 

growing areas for yield and others agronomic traits performance in 2011 crop 

season. 

Plan for the next year: The trial will be advanced to the next national hybrid 

trial 
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Activity 3: Conversion of locally adapted B line for hybrid development 

Activity period: July, 2017- Jan, 2018 

Objective: To develop land race-based seed parent for the hybrid breeding from 

the identified B lines of landrace collections 

Responsible person: Ligaba A., Daniel N., Tamirat B., Alemu T. 

Reported by: TamiratBejiga 

Year of report: Jan, 2018 ─ Dec, 2018 

Summary of the progress 

Design: no design Row column arrangement  

Treatment: Twelve BC2F1 were planted to develop BC3F1. 

Location: Werer 

Result  

Four identified B lines from the landrace collections were crossed with A line (Tx 

623A) in the 2015 offseason nursery. The F1 crossed with 4 recurrent parents to 

generate BC1F1. In 2016 twelve BC2F1 effective crosses were generated in 

offseason nursery. Generated twelve BC2F1 were planted and crossed with 

recurrent parents to generate BC3F1 at offseason at Werer in 2019 offseason. 

The generated BC3F1 will be planted at MARC in 2019 crop season. 

Plan for the next year: The trial will be advanced to the next stage 

Activity 4: Combining ability study of sorghum hybrid 

Activity period: July, 2017- Jan, 2018 

Objective:to investigate the magnitude of heterosis and combining ability of 

sorghum inbred lines 

Responsible person: Temesgen B. Taye T., Tadesse A. 

Reported by: TamiratBejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD row column arrangement with two replicated plots of 2 rows 

planted with the inter row spacing of 0.75m with 5m length were used. 

Treatment: A total of42 lines were tested 

Location: Miesso and Kobo  

Result  

Forty-two F1 hybrids were evaluated using RCBD at Miesso and Kobo. The 

hybrids were checked for fertility reaction and promising hybrids were selected 

based on agronomic desirability score and grain yield performance. Best 

performed genotypes will be advanced to HNVT 

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity5: Preliminary sorghum hybrid trial 

Activity period: July, 2017- Jan, 2018 

Objective: to evaluate the performance and identify high yielding and stable 

sorghum hybrids in dry lowlnad areas 

Responsible person: Tamirat B., Amare S, Amare Nega., Ligaba A., Daniel N. 

Reported by: TamiratBejiga 
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Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress 

Design: RCBD row column arrangement with two replicated plots of 2 rows 

planted with the inter row spacing of 0.75m with 5m length were used 

Treatment: A total of68 lines were tested 

Location: Miesso, Alamata and Kobo 

Summary of Result  

A total of 67 lines were advanced from preliminary variety trial (PYT) used as 

pollen parents were crossed with three female parents (ATX623, ICSA21 and 

MARC2A). Developed 68 F1 hybrids including check were laid out using RCBD 

with three replications, 2 rows and 5m length. The mean grain yield 

performances of 36 genotypes were higher than standard check at both locations. 

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity 6: National sorghum hybrid trial 

Activity period: July, 2017- Jan, 2019 

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 person: Tamirat B., Amare S., Amare Nega., Taye T., Ligaba A., 

Tadesse A., Hailegebreil K., ShumetCh.,Tariku S. 

Reported by: TamiratBejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD row column arrangement with 2 replications and plot area of  2 

rows and 5m row length with 0.75m between rows and 0.20m between plants 

were used. 

Treatment: 44 hybrids including check were planted. 

Location: Kobo, Sheraro, Shewarobit, Arbaminch 

Summary of Result 

A total of 83 hybrid entries were evaluated along with the standard check ESH-

4 at the target sites. From the predicted mean values 42 genotypes were found 

superior in grain yield performance across the three test sites over the check. 

Top 30 genotypes from this trial and another 40 from PYT will be used to 

constitute next season HNVT. 

Plan for the next year: The trial will be advanced to the next trial stage 

 

Project title: Development and Promotion of Improved Sorghum Varieties and 

Management Options for the Humid Lowland and Intermediate Agro-ecologies of 

Ethiopia 

Product concept: 4 & 6 

Project period: July, 2017- June, 2019 

Activity1: Humid Lowland Sorghum National Variety Trial 

Activity period: June, 2017- Jan, 2019 

Objective: To evaluate and select best performing varieties 
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Responsible person: Tokuma L, Habtamu D., Habtamu A., Firezer G. Birkne k 

an Netsanet 

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD in row column arrangement 

Treatment: A total of56 genotypes were evaluated 

Location: Assosa and Pawe 

Summary of Result  

Plot based and plantbased evaluation was also used in addition to analysis of 

variance to select the best performing genotypes to be proceeded in the next 

cropping season from both locations. The Analysis of variance for yield and other 

agronomical traits like plant height, thousand grain weight and plant aspect 

showed that there was statistically significant variation among the varieties for 

their performance at both Assosa and Pawe for the 2010/11 cropping season. 

The genotypes have better yield performance at Assosa than at Pawe which might 

be due to the favorable agro ecological conditions like longer and uniform 

distribution of rainfall at Assosa. The genotypes with better yield performance 

and acceptable reaction to leaf and grain diseases were selected from both 

locations and proposed to be continued as national variety trial for the coming 

season. Few genotypes performed similarly at both sites comparatively which 

means that those genotypes can be evaluated for their wider adaptability across 

the two sites.  

Plan for the next year: The trial should be continued in the next season 

 

Activity 2 Humid Lowland Sorghum National Preliminary Yield Trial (PYT) 

Landraces 

Activity period: June, 2017- Jan, 2018 

Objective: To evaluate and select promising landraces for grain yield and 

resistance to major leaf and grain disease 

Responsible person: Tokuma L, Habtamu D., Habtamu A., Firezer G. Birkne k 

an Netsanet 

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD in row column arrangement 

Treatment: A total of 72 genotypes were evaluated 

Location: Assosa and Pawe 

Summary of Result  

Analysis of variance revealed highly significant (P≤ 0.01) variation for most of the 

traits tested except disease reaction which showed significant (P≤ 0.05) variation 

among sorghum landraces at Assosa condition . The variation observed for yield 

and other agronomic traits signifies the presence of sufficient opportunity to 

improve sorghum landraces through selection. Thirty promising genotypes were 

advanced to national variety trial primarily based on their performance of grain 
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yield and plant agronomic aspect. At Pawe highly significant (P≤ 0.01) variation 

were observed among genotypes for all the tested traits. From 72 tested sorghum 

landraces 22 high yielder landraces were advanced and from these selections ten 

of the landraces were performed under both locations whereas 12 landraces best 

perform under Pawe condition only which shows specific adaptation.  Selected 

entry for Assosa were entry 1, 2, 3, 4, 6, 7, 9, 11, 12, 13, 14, 27, 30, 31, 35, 38, 

39, 42, 43, 44, 45, 46, 47, 49, 54, 59, 60, 64, 65 and 66. Entry 2, 3, 5, 6, 7, 10, 

11, 13, 19, 22, 34, 35, 39, 40, 43, 48, 52, 55, 60, 65 and 70 were selected for 

Pawe  

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity 3:Evaluation & selection of humid lowland F-4 sorghum Lines for grain 

and leaf disease resistance  

Activity period: July, 2017- Jan, 2018 

Objective: To evaluate and select promising segregating lines for grain yield and 

resistance to major leaf and grain disease. 

Responsible person: Tokuma L, Habtamu D., Habtamu A., Firezer G.  

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: Row column arrangement 

Treatment: A total of140 lines were tested 

Location: Assosa  

Summary of Result 

The trial was sown in a plot size of 2 rows x 5m x 0.75m and contains 140 

segregating lines. Fertilizer and other agronomic practices were applied as per 

the recommendation. Pedigree methods of selection were used. Resistance to 

major leaf and grain diseases, overall plant aspect, seed color, head and seed size 

were used to screen the segregating generations.From this trial a total of 19 

heads with resistance to leaf and grain disease and better head structure as well 

as good plant aspect were selected and advanced to next generation which is 

preliminary yield trial (PYT). 

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity4: Evaluation & selection of humid lowland F-3 sorghum families for 

grain and leaf disease resistance  

Activity period: July, 2017- Jan, 2018 

Objective: To evaluate and select promising segregating lines for grain yield and 

resistance to major leaf and grain disease. 

Responsible person: Tokuma L, Habtamu D., Habtamu A., Firezer G.  

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: Row column arrangement 

Treatment: A total of140 lines were tested 
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Location: Assosa  

Summary of Result 

This nursery evaluation was conducted at Assosa agricultural research centreon-

station in two rows with no design. The F-3 Sorghum segregating generations 

were evaluated for resistance trait to leaf and grain disease. Pedigree methods of 

selection were used. Resistance to major leaf and grain diseases, overall plant 

aspect, seeds color, head and seed size were used to screen the segregating 

generations.From this trial a total of 120 heads with resistance to leaf and grain 

disease and better head structure as well as good plant aspect were selected and 

advanced to next generation (F4). 

Plan for the next year: The trial will be advanced to F4 generation 

 

Activity 5: Evaluation and selection of humid lowland F-2 sorghum population  

Activity period: July, 2017- Jan, 2018 

Objective: To evaluate and select promising segregating lines. 

Responsible person: Tokuma L, Habtamu D., Habtamu A., Firezer G.  

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: Row column arrangement 

Treatment: A total of60 lines were tested 

Location: Assosa  

Summary of Result 

The F-2 Sorghum segregating generations were evaluated for resistance trait to 

leaf and grain disease. The trial was sown in a plot size of 2 rows x 40m x 0.75m 

and contains a total of 120 segregating lines whereas only 60 of them were 

planted at Assosa. Fertilizer and other agronomic practices were applied as per 

the recommendation. From this trial a total of 203 heads with promising 

performance and better head structure as well as good plant aspect were selected 

and advanced to next generation. 

Plan for the next year: The trial will be advanced to F3 generation 

 

Activity6 title: Characterization of humid lowland and intermediate altitude 

sorghum growing environments based on cultivar responses  

Activity period: July, 2017- Jan, 2019 

Objective:   

To study the nature and the magnitude of GxE interaction of sorghum in these agro-

ecologies and 

To group south-western Ethiopia sorghum growing environments into homogenous 

groups based on genotypic response 

Responsible person: Tokuma L, Amare S, DrTaye T, Habtamu D, Birkneh, k. 

Kebede, D. and Tsegaw M  

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  
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Design: RCBD  

Treatment: A total of 14 lines were tested 

Location: Assosa, Tongo, Pawe(manbuk) Jimma, Bako, 

Summary of Result   

Using the existing testing locations (Pawe, Assosa,Bako, Jimma, and Tongo), 14 

sorghum genotypes which are adapted to these two agro-ecologies and some 

other from the other agro-ecologies were evaluated at those locations  of South-

western and Western Ethiopia for two-three years using RCBD design with three 

replications. Wherever possible, historical climate data like rainfall, temperature, 

etc.wascollected to augment the crop data which will be collected. Yield and other 

related data were recorded and the data will be analyzed using appropriate 

statistical software packages such as GenStat, SAS etc. A combined analysis of 

variance and further GGE biplot analysis will be conducted to know the nature 

of interaction. Cluster analysis will be used to classify environments and 

genotypes. The hierarchical clustering unweights pair group method with 

arithmetic average (UPGMA) clustering method will be used to group the 

environments. The experiment should repeat ones again for further confirmation. 

Plan for the next year: one year more 

 

Activity 7: Phenotyping of Ethiopian Sorghum Germplasms for Anthracnose 

Resistance  

Activity period: July, 2017- Jan, 2019 

Objective: To identify promising genotypes regarding Anthracnose and 

grainmold resistance/tolerance 

Responsible person: Tokuma, L., Habtamu, D., Amare S., Tsegaw, and Zeray 

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD  

Treatment: A total of270 lines were tested 

Location: Assosa, and Jima 

Summary of Result 

The experiment was conducted at Assosa and Jima on station in RCBD with row 

column arrangements. A total of 270 genotypes were planted in single row with 

two replications. There was significant germination problem in early seedling and 

uniformity problem later which makes bird scaring serious and reason for poor 

quality data. 

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity8: Adaptation and Participatory Variety Selection of Striga Resistance, 

Early Maturing and High Yielding Released Sorghum Varieties under Humid Low 

Land Areas of Benishangul Gumuz Region 

Activity period: July, 2017─ Jan, 2018 

Objective: To evaluate and identify well adaptable and best performing varieties 

with preferred characteristics by the farmers  
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Responsible person: Tokuma L, Habtamu D., Habtamu A., Firezer G. and 

Warkayehu N  

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 ─ Dec, 2018 

Summary of the progress  

Design: RCBD  

Treatment: A total of10 lines were tested 

Location: Assosa, and Jima 

Summary of the Result 

The Analysis of variance for yield and other agronomical traits like plant height, 

thousand grain weight and plant aspectshowed that there was statistically 

significant variation among the varieties for their performance at 

Kurmuk(Dulhode) District of Assosa zone for the 2010/11 cropping season 

(table1). Melkam was the variety with significantly high yielder (2464 kg/ha) than 

the others followed by Gambella(1804kg/ha) and Meko(1515 kg/ha) varieties. 

Similarly, Melkam was the variety with best plant performance (1) by tolerating 

the biotic and abiotic constrains prevailing in the testing environment followed 

by Gambella (1.7), Assosa-1 (2) and Meko (2) (Table1). Participatory variety 

selection was conducted by superimposing on the same adaptation trial 

conducted at both sites (Districts) for the sake of proper resource (land and 

budget) management. Accordingly, farmers at both sites have selected their 

variety based on their own listed criteria. At Kurmuk (Dulhode) site, the farmers 

gathered from the surrounding kebeles have selected their best variety by giving 

high values for characters like Medium maturity (first preferred trait) due to the 

fact that the area has the limited rainfall (moisture stressed area), thrashability 

(also as preferred as medium maturity) and also ranked grain yield as third most 

preferred traits following the prior traits in the locality.  

On the other hand, farmers at Famatsere also selected their best varieties 

according to their preferred characters. Accordingly, Varieties Assosa-1, Adukara 

and Bobeadi(local check) respectively were preferred by the farmers in the locality 

(table 8) to fulfill their production gap by overcoming the production constraints 

in the locality. 

Plan for the next year: Demonstration and scale out will be continued 

 
Table 4. Mean grain yield (Kg/ha) performance and other few traits of sorghum adaptation trial 2018 at Kurmuk (750masl) and Homosha 

Entry # 
Kurmuk Homosha 

Variety PHT DTF PAS YLD YLD PAS DTF PHT 
1 Birhan 150 61 2.7 786 963 3 68.33 158.3 
2 Gobiye 143.3 60 3 612 937 3 70.67 151.7 
3 Abshir 163.3 62.33 2.7 526 769 2.6 71 165 
4 Melkam 173.3 62.33 1 2464 1055 2.3 68 168.3 
5 Deqaba 145 67.33 2.7 1075 1594 2 73.67 158.3 
6 Meko 181.7 56.67 2 1515 622 3 64 168.3 
7 Gembella1107 193.3 64.67 1.7 1804 1525 2 72 188.3 
8 Assosa-1 200 120.67 2 1354 2702 1 132 183.3 
9 Adukara 193.3 121.33 2.7 1255 2554 1.3 128.33 168.3 
10 Bobeadi(local) 328.3 126.67 3 1265 2265 2 132.33 308.3 

CV 8.2 1.8 27.2 7.6 20.8 13.9 1.4 6 
LSD 26.17 2.48 1.09 164.6 534.74 0.53 2.11 18.72 
Level of sign. ** ** * ** ** ** ** ** 

Note: “**”- significant at 1% (0.01) and “*” significant at 5%(0.05), YLD-grain yield, DTM-days to maturity, DTF- days to flowering, PHT- plant height, 

1000GW-Thousand grain weight, PAS- Overall Plant aspect. 



 

[137] 

Activity 9: Intermediate altitude sorghum national variety trial (NVT) 

Activity period: June, 2017- Jan, 2019 

Objective: To evaluate and select promising lines for grain yield and resistance 

to major leaf and grain disease. 

Responsible person: Kebede D., Chemeda B., Tokuma L, Habtamu D., Habtamu 

A., Firezer G.  

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD in row column arrangement 

Treatment: A total of 60 genotypes were evaluated 

Location: Bako, Jimma and Mechara 

Summary of Result  

A total of Sixty sorghum lines were evaluated for major agronomic and disease 

traits along with one standard check Bonsa (07MW6085). The design of the 

experiment was incomplete block design in row column arrangement with three 

replications and the plot size is three rows of 5 m length with 0.75 and 0.15 m 

inters and intra rows spacing were used. Analysis of variance revealed highly 

significant (P≤ 0.01) variation for all of the traits tested including grain yield 

among sorghum lines at Bako condition (Table 9). The variation observed for yield 

and other agronomic traits signifies the presence of sufficient opportunity to 

improve sorghum lines through selection. The minimum and maximum yield 

performance of sorghum lines recorded 604.6 kg/ha and 4449.5 kg/ha for 

genotypes ETSC_120032 and ETSC_120053-1, respectively with the average 

value of 2632.7 kg/ha. Moreover, genotypes ETSL 100644, ETSC_120033-1 and 

ETSC_10022-34-2 revealed superior agronomic and yield performances. Plot 

based and plant based evaluation was also used in addition to analysis of 

variance to select the best performing genotypes to be proceeded in the next 

cropping season. The Analysis of variance for yield and other agronomical traits 

like plant height, Days to flowering, head weight and plant aspect showed that 

there was statistically significant variation among the genotypes for their 

performance at Jima for the 2010/11 cropping season (table10). The genotypes 

those have better yield performance as well as good plant aspects are selected to 

be continued as national variety trial for the next season. The mean grain yield 

ranged from 15.04 to 38.06 quintals with about 11qt yield advantage than the 

standard check Bonsa which has recorded 27.40qt. Two genotypes have shown 

significant difference and more than 10qt yield advantage to the standard check. 

The experiment will be repeated during the 2012 main season for further 

confirmation and stability analysis 

Plan for the next year: one-year extra evaluation 

 

Activity 10:Determination of Appropriate Time of Nitrogen Application to 

Improve Productivity of Sorghum in Different Agro-Ecologies of Ethiopia 

Activity period: June, 2017- Jan, 2018 

Objectives: 
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To determine the appropriate application time of nitrogen fertilizer for 

sorghum. 

To reduce nitrogen loss by determining the appropriate application time  

To maximize the nitrogen use efficiency of the plants by reducing nitrogen 

loss during application and maximize harvestable yield. 

Responsible person: Matewos M., Merga B., Tokuma L ,Mekonin M. 

Reported by: Tokuma Legesse 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD  

Treatment: A total of8 entry were evaluated 

Location: Assosa on station and Tongo sub-center 

Summary of Result  

The experiment was conducted in RCB deign with eight treatments in three 

replications at Assosa and Tong sub cite. All components of yield and the 

yield parameter showed that significant in the first year and slight significant 

yield difference have been observed in the second-year result Table1. This 

fluctuation was the reason to repeat this year. From the two year combine 

analysis the formerly recommended management (control) which is applying 

1/2 at planting and 1/2rd at knee height was confirmed for next use also. 
 
Table1.Mean grain yield (Kg/ha), performance and other few traits of eight time of nitrogen application to improve productivity of sorghum in 

Benishangul-Gumuz 

Plan for the next year: one-year extra evaluation 

 

Project title: Development and promotion of suitable varieties and management 

options to enhance sorghum productivity for highland environments of Ethiopia 

Project period: 2017 to 2019  

Activity 1: Crossing of sorghum for development of high yielding varieties and 

lines resistant to major leaf and grain disease with acceptable grain quality 

Activity period: June, 2017- Jan, 2019 

Persons responsibleAmare S, Daniel Nadew, Ligaba A, Chalachew E and Zigale 

Semahegn 

Reported by: Zigale S 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

No                  Treatments Ph No hp/p H wt kg/p Yld kg/Ha 

1 Applying all recommended N rate at planting 184.3 171.0 15.5 4764.0 

2 Applying 1/2 at planting+1/2 at knee height (control), 189.0 174.0 16.7 5199.7 

3 Applying 1/2 at planting+1/2 at near flowering, 180.0 159.3 15.7 4938.3 

4 Applying 1/3 at planting+1/3 at knee height+1/3 at near flowering 182.0 170.7 15.5 5112.6 

5 Applying 1/3 at planting+2/3 at knee height 182.7 185.3 15.5 4793.0 

6 Applying 1/3 at planting+2/3 at near flowering, 183.7 161.3 16.2 4618.7 

7 Applying 2/3 at planting+1/3 knee height 191.7 184.7 16.3 4851.1 

8 Applying 2/3 at planting+1/3 at near flowering. 184.0 166.3 15.0 4851.1 

LSD (0.05) 15.04 24.08 2.03 668.65 

CV 4.651 8.015 7.332 7.806 

P-value 0.7509 0.2542 0.6942 0.6475 
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Design: No design  

Treatment: 15 

Location: MARC 

Summary of Result  

Crossing was designed targeting the product development of disease resistance, 

grain quality and striga resistant varieties for the highland environments of 

Ethiopia. In the cropping season 15 genotypes advanced from the breeding 

program, released varieties (to add additional traits lacking from the improved 

varieties), and farmer preferred landraces were used as parental line to make F1 

crosses (Table 1 and 2). A total of 52 effective crosses of anthracnose resistance 

and grain quality into advance breeding lines were done in 2018 main season. 

For the next main season produced F1 generations will be selfed and increased 

for future breeding stage. 

 

Table 1. Group of parental lines used for crossing in 2018 season 
Group  Desirable trait  Number of genotypes  Parent type 

G-I  Anthracnose and grain mold resistance  2 Male  

G-II  Grain yield and quality 7 Male  

G-III  Advanced breeding lines 6 Female  

Total number of genotypes used  15  

 

Table 2. List of parental lines and their merits used for crossing for 2018 crop season 

# Genotype Parents Traits 

1 PML 981475 Male Anthracnose and grain mold resistance  

2 BTX378 Male Anthracnose and grain mold resistance 

3 Degalit yellow Male Farmer preferred landrace 

4 Jiru Male Grain yield and quality 

5 Debaba Male Grain yield and quality 

6 Adelle Male Grain yield and quality 

7 ETSC11013-1 Male Grain yield and quality 

8 ETSC11019-1 Male Grain yield and quality 

9 ETSC11019-4 Male Grain yield and quality 

10 ETSC11028-2 Female Advanced breeding lines 

11 ETSC11013-1 Female Advanced breeding lines 

12 ETSC11019-1 Female Advanced breeding lines 

13 ETSC11028-1 Female Advanced breeding lines 

14 ETSC11019-4 Female Advanced breeding lines 

15 ETSC11028-3 Female Advanced breeding lines 

 

Activity 2: Evaluation and Selection of Sorghum Segregating Generations 

Activity period: June, 2017- Jan, 2019 

Persons responsible: Chalachew E, Temesgene T, Zigale S, Ligaba A. 

Reported by: Zigale S 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: No design 

Treatment: 64 

Location: MARC 

Summary of Result  

In the 2018 crop season, 64 populations from F1 to F2 stages were planted in the 

target environment and 421 heads were selected based on visual evaluation for the 

targeted traits (Table 3). The number of populations tested and selected heads for 

subsequent evaluation indicated in Table 1. 
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Table 1: Number of populations grown and selected heads at different testing sites of sorghum segregating generations. 

Testing site Generation Number of populations 

tested  Selected heads 

MARC F1 38 38 

Negelle-Arsi F2 26 383 

 

Activity 3: Highland Sorghum National Variety Trial (21-14-03) 

Activity period: June, 2017- Jan, 2019 

Persons responsible: Chalachew E, Temesgene T, Zigale S, Ligaba A. 

Reported by: Zigale S 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD with row column arrangement by 2 replications 

Treatment: 52 

Location: Haramaya University, Kulumsa, Negelle-Arsi and Hirna. 

Summary of Result 

A sorghum national variety trial containing 52 varieties along with the standard 

checks was evaluated at: Specific and combined analysis was conducted to separate 

the genotypes using spatial analysis in R software. The overall mean performance of 

the fourty eight genotypes along with the three standard checks for grain yield 

evaluated at Negelle-Arsi, Chiro, Haramaya University and Kulumsa is presented in 

Table 3. The mean performance of tested genotypes across testing locations ranged 

from 2.9 tons to 6.0 tons. Genotype ETSC11013-1 had superior grain yield at Chiro, 

while lower at Kulumsa. In terms of grain yield only one genotype, ETSC11010-1, was 

yielder than the standard checks, while 48 genotypes were low in mean grain yield as 

compared to the standard checks. In order to get concrete result from the experiment, 

all the genotypes advanced to be tested as NVT in 2019 crop season.  

 

Project:MERCI 

Project Title 1: Modernizing the Ethiopian Institute of Agricultural Research in Crop 

Improvement (MERCI) 

Project Fund Source: BMGF 

Project Coordinating Center: Melkassa Agricultural Research Center 

General Project Manager: Dr.AlemayehuAssefa (PhD) 

Project consultant: University of Queensland 

Sorghum Component Project PI: Amare Seyoum (MSc) 

Project Implementing Centers: MARC, Mystebri, Sirinka, Fedis, Assosa, Jinka, 

Bako, Chiro, Jimma, Mehoni, Humera, Mechara, Haramaya&Holetta Biotech Centre 

Summary of Result 

Survey results for the prioritization and validation were analyzed and published. 

Breeding manual has been in the process of publication.  Crossing activities were 

planned based on the optimized breeding pipelines for each of the prioritized PCs. 

Progress so far made in the sorghum research programs and the level of genetic 

diversity and availability of the required number of parents for crossing is significantly 

improved. Phenotypic selection of parents was complemented with genotyping data 

although this needs further strengthening. Moreover, because of the contribution of 

iMashilla (supported by BMGF) & MERCI projects, one variety 14MW LSDT 7114 

(2005MI5060/E-36-1) that have exhibited better yield advantage and higher plant 

biomass has been released in 2019. The high biomass of this variety has been 
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reflected by the superiority in plant height (21.2% than the check variety). The 

released variety had 12.2% yield advantage compared to the recently released 

standard check Dekeba and is mainly preferred in it’s over all agronomic desirability 

(drought tolerance, earliness, head exertion and compactness, grain size and shape, 

threshability, disease and insect resistance).   

 

A final version of trial, nursery and traits naming systems was agreed for the 

respective breeding programs. Minor adjustments or modifications to the naming 

systems may be required in order to comply with BMS (Breeding Data Management 

System) requirement. All most in all of the sorghum testing sites effectively 

implemented FieldScorer for data capture, packet printers for plot seed preparation, 

bar-code readers for digital weight measurement. In 2018/19 in sorghum research 

program >506,000 data points were collected with the help of FieldScorer. Kombine 

was used across locations for synchronization of data. The request from collaborating 

centers is to have barcode readers for digital seed weight measurement. 

 

An attempt was made to link breeders and quality teams to work together. Standard 

quality laboratory protocols were introduced to the teams (like LIMS-Laboratory 

Information Management System and the use of bar-coding). NIRs calibration training 

was also provided to 6 researchers. P-rep design and row and column design were 

introduced to crop breeding teams. EIAR statisticians were enabled to provide timely 

support to breeders in generating designs for the breeders and all crop teams started 

using P-rep and row and column designs for some of their trials. Hence, spatial 

analysis plus multi-environment trial (MET) data analysis was done for all of the 

partially replicated design. Effort was made to support these team to adopt P-rep 

design for the PVT trials. Accordingly, a total 5 trials across for the five PCs were 

structured with P-rep design and row and column design was generated for 10 trials 

at advanced stages. Impressing training was also provided to selected breeders to 

enable breeders generate P-rep design and row & column designs in their own to 

avoid time lag between design generation, seed preparation and planting. Overall, the 

satisfaction from all teams was really encouraging and impressing feed backs were 

collected.  

 

Component 1. Strategic planning for capacity improvement for target breeding 

programs in EIAR  

Output 1.1.Formal product concepts for varieties are developed and used by product 

development teams Socio-economics survey for validation and prioritization of 

product concepts Survey was completed for the five product concepts, data were 

analyzed and full write-up of the results were completed. The results from the surveys 

are in the published and distribution to users.   

 

Output 1.2.  Human capacity development programs are implemented  

The plan was to train 1 researcher at PhD and 1MSc level. One MSc student already 

did his MSc thesis work on "Genetic progresses from over four 

decadesofsorghum(sorghumbicolor (L.)Moench]breedinginEthiopia "and graduated  in 

this year. The candidate will join to attend his PhD study at Addis Ababa University 

in September, 2019/2020.  
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Component 2. Enhanced varietal development pipelines   

Output 2.1 Product pipelines are designed to efficiently develop varieties aligned with 
the product concepts within resource constraints  
Based on the new breeding pipelines design in which genetic diversity moves through 
different stages of the breeding program towards a target (product concept), the 
crossing program fully implemented for five product concepts accordingly. The 
crossing activities were planned based on the optimized pipelines for each of the 
prioritized PCs. Progress made is summarized in table 1 below. The number of crosses 

made is by far greater than planned for each PC. The question is how many advanced 
generations to handle in PVT. Moreover, advanced generations from previous seasons’ 
crosses for the respective PCs were evaluated at different locations (Table 1, & 2). The 
sorghum program is in a good shape and is doing well to meet the targets set for the 
respective PCs. One thing to note, however, is the need to merge some nurseries such 
as the striga crosses nursery and anthracnose crosses nursery so that different traits 

should not be kept separate in a PC. Moreover, the sorghum program is receiving 
different nurseries and trials from different externally funded projects or CGIAR 
centers but they are being tested in pieces. This must be improved and trials or 
nurseries need to be merged as long as they align to the PCs and maturity groups.   
Because of the fully implementation of the rapid generation advancement, materials 
from crossing in 2016 (MERCI inception period) have now reached PVT stage as in 
Table 3. Moreover, because of the contribution of iMashilla (supported by BMGF) & 
MERCI projects, one variety 14MW LSDT 7114 (2005MI5060/E-36-1) that have 
exhibited better yield advantage and higher plant biomass has been released in 2019. 
The high biomass of this variety has been reflected by the superiority in plant height 
(21.2% than the check variety). The released variety had 12.2% yield advantage 
compared to the recently released standard check Dekeba and is mainly preferred in 
it’s over all agronomic desirability (drought tolerance, earliness, head exertion and 
compactness, grain size and shape, threshability, disease and insect resistance). 
 

Table 1: Planned and successful crosses in 2018 
Product 

concepts  

Title of PCs Number of Crosses 

planned  

Number of 

successful crosses 

Number of 

parents  

2 

Early maturing varieties with acceptable yield, quality and biomass and 

resistant to drought and striga  200 203 53 

3 

High yielding hybrids with acceptable quality and biomass production and 

resistant to striga for dry lowlands 120 128 80 

4 

Long duration OPVs with acceptable grain yield and striga and anthracnose 

resistance for humid lowland 50 68 20 

5 

Long duration OPVs with acceptable grain yield and anthracnose resistance 

for highlands 40 52 15 

6 

Intermediate maturing OPVs with acceptable grain yield, grain mold and 

anthracnose resistance for intermediate agro-ecologies with high rainfall 40 62 16 

 

Table 2. Advanced generations and yield trials of sorghum for different product concepts in 2018/2019 

 
 

Table 3. Generation advancement and yield testing for sorghum crossing program 

Year Season Generation stage Project 

2016 Main Crossed MERCI 

2016/17 Off F1 selfing MERCI 

2017 Main F2 field MERCI 

2018 Main F3 Field MERCI 

2019 Off season F4 Were(Field) MERCI 

2019 Main F5 PVT Yield MERCI 
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Output 2.2 Relevant mechanization and efficiency measures are developed 

and implemented Nomenclature and systems suitable for electronic data 

storage 

A final version of trial, nursery and traits naming systems was agreed for the 

sorghum breeding program. Minor adjustments or modifications to the naming 

systems may be required in order to comply with BMS (Breeding Data 

Management System) requirement. Priority facilities and equipment were 

procured and provided to the program. 5 Lenovo tablets, dedicated Acer laptops 

for digital data recording in quality lab; digital scales, and additional bar-code 

readers were procured. 
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In sorghum program >506,000 data points were collected with the help of 

FieldScorer. Kombine was used across locations for synchronization of data. We 

have been extended the use of FieldScorer to the collaborating centers. The 

request from collaborating centers is to have barcode readers for digital seed 

weight measurement. 

Costing tool: A new costing software developed by UQ team was introduced to 

breeders. The software is helpful for breeders on how we can determine costs to 

the breeding activities and decide on how to use the budget from government and 

other external funded source.  

 

Output 2.4. Quality Support for breeding programs  

An attempt was made to link breeders and quality teams to work together. 

Standard quality laboratory protocols were introduced to the teams (like LIMS-

Laboratory Information Management System and the use of bar-coding). Training 

was also provided to 6 researchers.  

 

Output 2.7. Outsourced marker support for breeding pipelines 

Breeders received brief orientation on how they can use data or information from 

1st round genotyping. GBS data generated elsewhere is very difficult to combine 

and would not be readily achievable. Hence, Integration across different 

genotyping platforms was found very important. Hence, all crop teams were 

advised to follow the template (LIMS) and put together all the data from the 

different plat forms so that all GBS data generated by different platforms can be 

combined. List of priority genotypes for second round genotyping were also 

generated Table4.  

 

Table 4 . List of set of genotypes for second round of genotyping  

Genotype "group" Number of individuals Project AUD USD* 

Anthracnose Phenotyping 152 iMashilla 3,800 2,546 

Ethiopian Landrace collection 15 iMashilla 375 251 

PC4NVT 24 MERCI 600 402 

PYT 2018 482 MERCI 12,050 8,074 

PYT 2019 673 IDRC 16,825 11,273 

Crossing Parent 67 MERCI 1,675 1,122 

Total 1413   35,325 23,668 

 

Output 2.8. Enhanced statistical designs and analyses support  

P-rep design and row and column design were introduced and fully implemented 

in the sorghum breeding program. EIAR statisticians were enabled to provide 

timely support to breeders in generating designs for the breeders and all crop 

teams started using P-rep and row and column designs for some of their trials. 

Hence, spatial analysis plus multi-environment trial (MET) data analysis was 

done for all of the partially replicated design and national variety trials. Hence, 

predicted values BLUP was computed for all of the MERCI focused products.  
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Project title: Harnessing Opportunities for Productivity Enhancement (HOPE) of 

Sorghum and Millets in sub-Saharan Africa-Phase 2 

Project period: 2016-2020 

 

Activity 1. Stay green introgressed sorghum national variety trial 

Activity period: June 2017 to June 2018 

Objective: To develop high yielding stay green variety for drought prone areas. 

Persons responsible: Chalachew Endalamaw, Taye Tadesse, Amare Negaand 

Amare Seyoum 

Reported by: Chalachew Endalamaw 

Year of report: Jan 2018-Dec 2018 

Summary of the progress  

Design: Randomized Complete Block Design with row column arrangement 

Treatment: 57early maturing advanced sorghum genotypes and one sorghum  

released variety (Melkam) as a standard check were used 

Location: Kobo, Sheraro and Miesso 

Summaey of Result  

The trial was conducted using Randomized Complete Block Design with row 

column arrangement and three replications. The candidate variety were 

evaluated along improved sorghum variety Melkam as a standard check and 

exhibited better yield advantage and earlier in days to flowering as it has been 

reflected by the superiority in drought prone areas. Hence, Candidate 1 variety 

2401 had 24.8%, the candidate 2 variety 2351 had 23.7%, and Candidate 3 had 

17.2% earlier in days to flowering in addition to the grain yield advantage in 

comparison to the recently nationally released standard check variety Melkam. 

In the 2017 to 2018 crop season, this national variety trial containing 57 

genotypes including two improved sorghum varieties Melkam and stay green line 

B35as a standard checkwere evaluated in three locations (Kobo, 

Sheraro&Miesso). Based on the grain yield and stability of performances across 

environments, earliness of days to flowering and total biomass production, three 

candidate varieties were selected for further verification, on station as well as on 

farm for developing high yielding stay green variety for drought prone areas. The 

yield advantage of the candidate varieties exceeded by 10 to 17 % the improved 

check variety, Melkam. 

Plan for the next year: Based on the predicted mean value from 6 locations top 

three genotypes have been identified and proposed for VVT. Activity has been 

initiated to verify.  

 

Activity 2: Develop NAM population using 18 sorghum genotypes selected from 

the population panel crossed with a reference genotype (Gambella1107). 

Activity period: June 2017 to June 2019 

Objective: To develop NAM population using diverse sorghum genotypes to 

broadening the genetic bases of sorghum and use for dissecting complex traits 

Responsible person: ChalachewEndalamaw, Amare Seyoum, and Taye Tadesse 

Reported by: ChalachewEndalamaw 
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Year of report: Jan 2018─Dec 2018 

Summary of the progress  

Design: No design 

Treatment: 18 diverse sorghum genotypes were selected based on their genetic 

distance and agronomic merits and crossed with Gambella1107 to develop NAM 

population. 

Location: Miesso 

Summary of Result 

F2NAM populations were advanced and total of 2571 recombinant inbreed line 

heads were selected based on visual evaluation for the targeted traits for 

F3population in 2019 main season. In coming season both the single seed 

descent and pedigree breeding progenies will be advanced to subsequent 

generations and planted in head to row to advance to next stage of evaluation.   

Plan for the next year:4000 recombinant inbred line will be generated by 2020. 

 

Activity 3: Development of test cross hybrids for sorghum hybrid variety 

development 

Activity period: June 2017 to June 2020 

Objective:To develop F1 hybrids for estimating the heterotic performance of early 

and stay green type locally adapted sorghum genotypes 

Responsible person: ChalachewEndalamaw, Amare Seyoum and LigabaAyele 

Reported by: ChalachewEndalamaw 

Year of report: Jan 2018-Dec 2018 

Summary of the progress 

Design: No design  

Treatment: 55 stay green genotypes were selected and crossed with two female 

parents (ATx623A and ICSA21) 

Location: Werer 

Result: The total of 55 stay green genotypes were selected and crossed with 

twofemale parents (ATx623A and ICSA21) to develop testcross through 

estimating the heterotic performance of early and stay green type locally adapted 

sorghum genotypes. 85 F1 hybrids were developed in 2018/2019 off-season at 

Werer.  

Plan for the next year: These 85 F1 hybrids will be advanced to evaluate their 

performance across environments. 

 

Activity 4: Crossing to develop blast resistance and high yielder finger millet 

variety 

Activity period: June 2018 to June 2020 

Objective: To develop NAM population of finger millet for blast resistance 

Responsible person: ChalachewEndalamaw, TayeTadesse and Amare Seyoum. 

Reported by: Chalachew Endalamaw 

Year of report: Jan 2018-Dec 2018 

Summary of the progress 

Design: No design 
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Treatment:Two blast resistance female parents (Tessema and Necho) crossed 

with selected 15 male finger millet genotypes. 

Location: MARC  

Summary of Result  

Crossing was designed targeting the product development of blast resistant 

varieties for the potential of finger millet growing areas of Ethiopia.These 17 

genotypes advanced from the breeding program, released varieties (to add 

additional traits lacking from the improved varieties), and landrace collections 

were used as parental line to make F1 crosses. The total of 30 effective crosses 

were made in off season at MARC and increase of F1 seed was conducted to 

produce F2 seed of the crosses to screen to the target environment in subsequent 

generations.  

Plan for the next year: Evaluation of the success full introgressed population 

will be start at F2 

 

Activity 5. Evaluation of GXE interaction finger millet genotypes for drought 

Activity period: May 2017 to June 2020 

Objective: To identifysuperiorfinger millet varieties for release.  

Responsible person: Chalachew Endalamaw, Amare Seyoumand Taye Tadesse 

Reported by: Chalachew Endalamaw 

Year of report: Jan 2018-Dec 2018 

Summary of the progress 

Design: The trial was organized in RCBD design using 3 replications in a row-

column arrangement and plot size of 3 rows x 0.4m x 5m was used.  

Treatment: 36 genotypes were selected for GXE interaction based on 

droughttolerance. 

Location: MARC, Negelle-Arsi, Bako, Axum, Adet, Meisso, Pawe and Assosa 

Summary of Result  

The total of 225 finger millet genotypes were collected from EBI and finger millet 

growing areas. Those genotypes were evaluated under terminal stress condition 

at Werer during off season. Among from 225 genotypes, 36 genotypes were 

selected for GXE interaction based on drought tolerance. The result will be 

summarized soon. 

Plan for the next year: Best genotypeswillbeadvanced for the nextbreeding 

stage. 

 

Activity 6: Maintenance of finger millet working collections 

Activity period: June 2017 to June 2020 

Objective: To maintain the working collections of finger millet germplasms for 

future breeding activities 

Responsible person: Chalachew Endalamaw, Amare Seyoum and Taye Tadesse 

Reported by: Chalachew Endalamaw 

Year of report: Jan 2018-Dec 2018 

Summary of the progress 

Design: No design, 2 rows x 0.75m x 5m were used for maintenance. 
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Treatment: A total of 64 finger millet working collections for the highland and 

intermediate agro-ecology 

Location: NegelleArsi 

Summary of Result  

A total of 64 finger millet working collections for the highland and intermediate 

agro-ecology were renewed for future breeding activities. 

Plan for the next year:Working collection materials will be maintained for future 

breeding activities. 

 

Activity 7: Evaluation of nutrition quality of released finger millet varieties in 

Ethiopia  

Activity period: July 2017 to June 2019 

Objective: To assess the nutritional quality of released varieties 

Responsible person: Mulate Zerihun, Chalachew Endalamaw and Amare 

Seyoum 

Reported by: Chalachew Endalamaw 

Year of report: Jan 2018-Dec 2018 

Summary of the progress 

Design: No design 

Treatment: A total of 22 released finger millet genotypes evaluated for grain 

quality traits 

Location:MARC 

Summary of Result  

A total of 22 released finger millet genotypes evaluated for grain quality traits. As 

a result, best varieties with high protein, ash and moisture contents were 

identified.  

Plan for the next year:The fat, crude fiber, tannin, phytate and mineral content 

(Ca, Mg, Fe and Zn) analysis will be done. Utilization of finger millet for different 

end use products (injera and porridge) making quality will be determined. 

 

Activity title 8:  Establishment of demonstration plots in at least three zones of 

Districts in each Region 

Activity period: January 2017 - June 2020 

Objective: To demonstrate improved sorghum and finger millet new varieties in 

comparison to the varieties under production 

Responsible persons: Hailemariam S., Chalachew E., Bedru B., Amare S., Taye 

T. &Adane GY 

Reported by: Hailemariam Solomon 

Year of the report: January 2018-December 2018 

Summary of the progress 

Location: Oromia, Amhara and Tigray regions 

Design: 20m x 20m for each plot  

Summary of Result  

Improved sorghum and finger millet varieties have been demonstrated in Oromia, 

Amhara and Tigray regions where they are major sorghum growing areas in the 
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country. In 2018 crop season 194 demonstration plots have been established for 

improved sorghum varieties and this result showed that 107.7% achievement as 

compared to the annual plan. From the total established demonstration plots of 

improved sorghum varieties 63, 51 and 80 demonstration plots could be 

established in Tigray, Amhara and Oromia regions respectively. At the same time 

a total of 40 demonstration plots of improved finger millet technologies could be 

established in major finger millet growing regions.  

During the establishment of demonstration plots improved sorghum varieties of 

Melkam, Dekeba, Argity, ESH-1 and ESH-4 have been demonstrated in the 

targeted regions. Similarly, improved finger millet varieties of Meba, Mereb-1, 

Axum and Tessema have been demonstrated in major finger millet growing 

regions.  

Generally, the overall progress of demonstration plots establishment for 

improved sorghum and finger millet varieties in 2016, 2017 and 2018 revealed 

that an achievement of 108.4%, 49.4% and 130 % respectively. Three years (2016 

to 2018) cumulative achievements for both crops have been reached to 95.7 % 

and this indicated that still it needs further effort to accomplish the targeted goal 

of the project.  The detail of the three years progress of the demonstration plots 

briefly described in Table (1).  

Currently based on the plan of the project, demonstration of improved sorghum 

and finger millet varieties are being established in major sorghum and finger 

millet growing regions of the country.  

 

Table1. Demonstration plots established for sorghum and F. millet technologies (2016-2018) 

Crop 
 2016 2017 2018 Cumulative 2019 2020 

Total  plan Achiv plan Achiv plan Achiv plan  Achiv plan plan 

Sorghum 
170 

13o  
180 

83 
180 

194 
530 

407 
200 250 980 

Finger millet  54 6 40 100 

Total plan  170 

  

180 

  

180 

  

530 

  

      

Total achiv 184 89 234 507       

% achiv 108.24 49.44 130 95.7       

 

Activity title 9:  Increase farmers awareness for improved sorghum and F. 

millet technologies 

Activity period: January 2017 - June 2020 

Objective: To increase access of preferred varieties to farmers by enhancing 

adoption andproductivity of sorghum and millets technologies in Ethiopia  

Responsible Persons:Hailemariam S., Chalachew E., Bedru B., Amare S., Taye 

T. &Adane GY 

Reported by: Hailemariam Solomon 

Year of the report: January 2018-December 2018 

Summary of the progress   

Location: Oromia, Amhara and Tigray regions 

Design: None  

Summary of Result  

To increase farmers awareness for improved sorghum and finger millet 

technologies HOPE II project designed to promote technologies through small 
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seed pack (SSPs) in major sorghum and finger millet growing regions. The main 

objective of destitution of small seed pack is to allow farmers to test varieties on 

a small piece of land, and thereby stimulate demand for improved varieties. 

Hence, in 2018/19 cropping season 10,729 and 594 small seed packs of 

improved sorghum and finger millet technologies could be dispatched to farmers 

respectively. This result showed that an achievement of 89.4% and 13.2 %` for 

improved sorghum and finger millet technologies respectively. Still it needs 

strong effort to achieve the goal of SSPs for finger millet technologies. The overall 

regional achievements in distribution of SSPs for sorghum and finger millet 

technologies are presented in Table 2 and 3 including the type of varieties that 

has been used to dispatch for farmers.  

In general, HOPE II project has been planned to distribute 62,000 and 24,500 

small seed pack of sorghum and finger millet technologies in the second phase 

of the project period. Hence, the last three years (2016 to 2018) result indicated 

that an achievement of 91.2 % and 14.5% for improved sorghum and finger millet 

technologies respectively. As it has been already explained that the cumulative 

achievement of finger millet technologies requires strong effort to meet the stated 

objective of the project. The detail of small seed pack distribution presented in 

Tables two and three as follows. Base on the plan of the project in 2019/20 

cropping season small seed pack of improved sorghum and finger millet 

technologies have been distributed to farmers in major sorghum and finger millet 

growing regions.  

 

Table 25. Small seed pack distribution in 2018 (sorghum) 
Regional state  variety     No pack Amount (qt) 

Tigray 

Melkam 878 19.1 

Dekeba 963 30 

Girana-1 24 0.36 

Birhane 50 1 

S/total 1,915 50.46 

Amhara 

Melkam 4400 65 

ESH-1 140 2.1 

s/total 4,540 67.1 

Oromia 

Melkam 4008 71 

Jiru 60 0.6 

Dibaba 60 0.6 

ESH-1 146 2.19 

s/total 4,274 74.39 

Total Sum 10,729 192 

 

Activity 10. Organize field days at District, regional and federal levels to 

demonstrate the performance of improved technologies and to create awareness 

to stakeholders 

Activity period: January 2017 - June 2020 

Objective: To create awareness about improved sorghum and finger millet 

varieties and/hybrids through Demonstration 

Responsible persons:Hailemariam S., Chalachew E., Bedru B., Amare S., Taye 

T. &A dane GY. 

Reported by: Hailemariam Solomon 

Year of the report: January 2018-December 2018 

Summary of the progress  

Location: Oromia, Amhara and Tigray regions 
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Summary of Result  

National field days have been organized to demonstrate improved sorghum 

technologies in Amhara (Kobo) and Tigray (Shire) regions. During the event of 

field days about 706 farmers have been participated and regional agricultural 

experts as well as districts actively involved and shared their experiences. Open 

discussion was held by the farmers and they have explained that the importance 

of using improved sorghum technologies in their farming practices. At the end 

higher management staff of the EIAR transferred professional message and 

future direction on how to expand the best fitted practices to the entire farmers. 

During the occasion of filed days different sorghum varieties and food recipes 

were demonstrated and promoted at Kobo district for agricultural experts, 

researchers, farmers and administrators. Additionally, Amharic and English 

version of sorghum production leaflets have been distributed. In these events 

higher federal and regional officials were forwarded future direction on the 

advancement of the improved sorghum technologies that would have been 

considered to ascertain food security and food self-sufficiency at national level.  

 

Activity title 11. Establish platform in SNNPs and strengthen the established 

plat forms in Amhara, Oromia, Tigray regions 

Activity period: January 2017 - June 2020 

Objective: To stablish platform for technology development, delivery and 

marketing to enhance adoption and impactof sorghum technologies   

Responsible persons:Hailemariam S., Chalachew E., Bedru B., Amare S., Taye 

T. and Adane GY. Reported by: Hailemariam Solomon 

Year of the report: January 2018-December 2018 

Summary of the progress 

Location: Amhara, Oromia, Tigray and South regions 

Design: No design 

Summary of Result  

The experience of platform was shared to partners from different perspective 

views to make sorghum a gig industry for the country. Previously platformshave 

been established in Amhara, Oromia and Tigrayregionwith active participation of 

the relevant stakeholders. During the innovation of platform meeting 

keystakeholders and actors have been identified and participated on major key 

components of the platform structure. During the platform meeting federal 

gouvernement institutions, seed campaniens, unions, coopératives, NGOs and 

privatesectors have been involved. At the time of platform meeting about 100, 91 

and 104 stakeholders have been partcipated in Oromia, Amhara and Tigray 

régions rrespectively. Regarding to SNNP region the center will take the leading 

role and identified relevant stakeholders to be involved in the platform 

establishment.  

 

Activity title 12.  Linking sorghum grain with consumers through packaging 

of semi processed grain 
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Activity period: January 2017 - June 2020 

Objective: To popularize the sorghum grain food recipe as functional and staple 

food and to increase the utilization of sorghum grain in different sorghum 

productive areas 

Responsible persons: Hailemariam S., Chalachew E., Bedru B., Amare S., Taye 

T. and Adane GY.Reported by: Hailemariam SolomonYear of the report: 

January December 2018 

Summary of the progress  

Location: Amhara, Oromia, Tigray regions 

Design: No design  

Summary of Result  

Different food recopies from sorghum varieties have been prepared and 

demonstrated at different events such as field days and meetings. The event 

would have been a major role to promote the utilization of sorghum by different 

consumers. At the same time sensory evaluation have been done to identify the 

consumers preferences. To maximize the utilization of sorghum in the next crop 

season it is planned to conduct promotion of sorghum grain and semi processed 

food recipe as functional and staple food in Miesso and Shiraro districts. 

 

Project title: Sorghum Genomics Toolbox: TERRA Partnership 

Project Period: Three years (2017 to February, 2020) 

Activity 1: Identification and seed increase of germplasm sets for genotyping 

and phenotyping 

Activity period: January-June, 2018 

Objective: To increase the seeds of germplasm materials for phenotyping and 

genotyping  

Responsible persons: Taye Tadesse, Amare Seyoum, Amare Nega, 

SewmehonSiraw 

Reported by: Amare Nega 

Year of report: Jan 2018-Dec 2018 

Summary of the progress  

There was no special design for this experiment. Single rows of 400 genotypes 

were planted at werer in 2018 off-season. Sorghum reference populations were 

acquired from ICRISAT and Ethiopian Institute of Biodiversity Conservation and 

Research. These genotypes were assembled representing the dry lowland part of 

the country and the seeds were purified and increased for further study. The seed 

were multiplied and maintained at MARC and werer Research centers.  

Plan for the next year: The genotypes were subset for phenotyping in the dry 

land testing sites.  

 

Activity 2: Phenotyping of the subsets of sorghum genotypes from reference 

population and Ethiopian landraces collection in the dry lowland areas of 

Ethiopia 

Activity period: July 2018-Februry2 020 
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Objective: To determine the response of the subset of sorghum germplasm 

populations to drought and associated constraints 

Responsible persons: Amare Seyoum, YirgalemTsehay, Amare Nega, 

,TayeTadesse, 

Reported by: Amare Nega 

Year of report: Jan 2018-Dec 2018 

Summary of the result 

The trial was laid out using partially replicated design with row-column 

arrangement. In this set of experiment 400 genotypes with two replications were 

used.  Data were collected on the yield and yield associated traits, plant height, 

drought and the phenology traits like days flowering, maturity and others. The 

trial was conducted at Miesso and Sheraro sites. Based on their response to 

drought, grain yield, earliness and plant height 100 genotypes has been selected 

and advanced for further study of root architecture and transpiration efficiency 

(Table1). The yield varies from 3.58 ton/ha to 0.5 ton/ha which show very high 

variability A snap shot of top 37 genotypes were selected based on multiple traits 

correlation 

Plan for the next year: 216 genotypes including checks which showed good 

response to drought were selected for the study of post-flowering stress under 

controlled stress and non-stress condition. Moreover, another 100 and 66 

genotypes were subset for root architecture and transpiration efficiency study 

respectively in 2019 main season.  

 

Activity 3: Population structure and genetic variability study of sorghum 

genotypes adapted to the dry lowland environments 

Activity period: June 2018-June 2020 

Objective: To understand the population structure and the extent of genetic 

variability sorghum germplasm at the molecular level for future breeding work.  

Responsible persons: Yirgalem Tsehay, Taye Tadesse, Amare Seyoum, Amare 

Nega, and KidanemariamWagaw 

Reported by: Amare Nega 

Year of report: Jan 2018-Dec 2018 

Summary of the progress  

Genotyping of Ethiopian core germplasm sources to support the pipelines 

development plan of the national sorghum research program has been 

conducted. There is no special design for this activity. From the field phenotyped 

400 sorghum reference population seeds were collected and these seeds were 

grown on the pots for leaf tissue sample collection for outsourced DNA extraction 

and genotyping service. Two-week long leaves were collected, lipolyzed and freeze 

dried. These lipolyzed and freeze-dried leaf tissue samples were shipped to BeCA, 

Kenya-Nairobi for genotyping and DNA extractions services. The two-week long 

seedling was grown at MARC and freeze drying and lipolization was conducted at 

Jimma University.   
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Plan for the next year: When the genotyped data are ready, the underlying 

population structure and the variabilityanalysis will be conducted to elucidate 

the population structure of these materials for further breeding work.   

 

Activity 4: Characterization of a subset of sorghum genotypes for post-flowering 

drought stress under stress and non-stress condition using irrigation 

Activity period: December,2018-June,2020 

Objective: To study the responses of a subset of sorghum genotypes for post- 

flowering drought stresses conditions under controlled irrigation conditions  

Responsible persons: Amare Nega, YirgalemTsehay, Amare Seyoum, 

TayeTadesse 

Reported by: Amare Nega 

Year of report: Jan 2018-Dec 2018 

Summary of Result  

The design of the experiment was RCBD with row-column design and two 

replications. For this experiment 216 sorghum genotypes adapted for dry 

lowlands areas were selected from the 2018 main season phenotyping of 400 

sorghum reference population of genotypes in these areas. These genotypes were 

planted in the off-season using irrigation at three sites (MARC, Werer and 

Mehoni).  Data collection have been completed and analysis and report writing 

on progress as part of a PhD thesis work.   

Plan for the next year: 50 genotypes were selected for pot experiment study   of 

the transpiration efficiency and thus the response of these genotypes for their 

post-flowering drought resistance will be determined 

 

Activity 5: Train researchers and technicians in the use of field scorer, 

barcoding plots and automatic yield weighing to increase efficiency and quality 

of data collection  

Activity period: June, 2018-Dec, 2018 

Objective: to capacitate, equip and familiarize researchers and technicians in 

the use of modern tools and techniques of field score and automatic yield 

weighing for timely, effective and quality data collection  

Responsible persons: Amare Seyoum, Amare Nega, Taye Tadesse, 

Reported by: Amare Nega 

Year of report: Jan 2018-Dec 2018 

Summary of the result 

Due to the nature of the activity, there is no design and treatments in this 

activity. A week-long training was organized for fifty-eight researchers and 

technicians from collaborative research centers (Fedis, Chiro, Bako, 

DebreBerhan, Sirinka, Mehoni, Sheraro and Humera) and the coordinating 

Center Melkassa. The participants  have been trained in the areas of breeding 

techniques and on the use of modern tools for  improved data capturing which 

includes field score based field data collection and merging of these data with the 

computer via Konnect, automatic yield weighing, barcode based plant height 

measurement and seed inventory and  long-term data storage system were parts 
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of the training. Moreover, introducing and harmonization of the sorghum trait 

dictionary and naming conventions of trail naming, genotype naming, location 

designation and pedigree naming across all sorghum breeding centers were part 

of the training.  

Plan for the next year: As a feedback, after the training almost all the 

collaborative centers collected data via field score and submitted 2018 data 

timely and the quality of the data has greatly improved.  

 

Activity 6: Training one PhD and two MSc student using phenotypic and 

molecular data to identify genes linked to drought, root architecture and 

transpiration efficiency traits. 

Activity period: Nov, 2017-February 2020 

Objective: to capacitate the collaboration and the coordinating center in terms 

of human capacity  

Responsible persons: Amare Seyoum, Taye T, Amare Nega, YirgalemTsehaye, 

Sewmehon Siraw, Habtamu D  

Reported by:  Amare Nega 

Year of report: Jan 2018-Dec 2018 

Summary of the progress 
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Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N.,  Haile Gebrel K, Solomon 

M, Fuad A 

Reported by: TamiratBejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD in row column arrangement 

Treatment: A total of 47 genotypes were evaluated 

Location: Sheraro, Miesso, Kobo & Erer. 

Summary of Result  

A total of 47 R lines were evaluated in one rep in two rows in 4 locations (Miesso, 

Erer, Kobo and Shiraro) and 30 R lines were selected. Trials at Erer station were 

affected by dry spell after sowing. 

Plan for the next year: The identified 30 R lines will be tested with known good 

A lines (PU209, TX623, A527) the next season. 

 

Activity 2: B lines observation nursery 

Activity period: June, 2017- Jan, 2018 

Objective: To identify promising female parents for hybrid production 

Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., Haile Gebrel, Solomon, 

Fuad and Chiro RC team 

Reported by: Tamirat Bejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: RCBD in row column arrangement 

Treatment: A total of 35 genotypes were evaluated 

Location: Sheraro, Miesso, Kobo &Erer 

Summary of Result  

A total of 35 B lines were evaluated in one rep in two rows in 4 locations.The fate 

of parental line evaluations was similar with crop establishment and performance 

at Kobo being modest and used for scoring performance. Based on field scoring 

and performance data conducted, 25 B lines were selected and set for further 

evaluation.  
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Figure 1. MARC and Kobo have had a fruitful discussion with Prof Gebisa and Prof Tesfaye  during sorghum  trial 

evaluation in Kobo, November, 2018 

 

Plan for the next year: The A lines of the selected B lines & ICRISAT A lines will 

be tested with good known R (PU304, R633) lines in the next season. 

 

Activity 3: Striga resistant sorghum hybrid observation nursery 

Activity period: July, 2017- Jan, 2018 

Objective: To select promising striga resistant and drought tolerant hybrids. 

Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., HaileGebrel, Solomon, 

Fuad and Chiro RC team. 

Reported by: TamiratBejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: Row column arrangement 

Treatment: A total of349 lines were tested 

Location: Sheraro, Miesso, Kobo &Erer 

Summary of Result  

A total of 349 hybrids were evaluated in one rep in two rows in 4 locations along 

with the standard check at dry lowland areas where the moisture and striga are 

seriously affecting sorghum production. A selected 178 promising hybrids were 

advanced to next stage based on their performance of grain yield and plant 

agronomic aspect. 

Plan for the next year: The trial will be advanced to the next trial stage 

 

Activity 4: Striga resistant preliminary sorghum hybrid yield trial 

Activity period: July, 2017- Jan, 2018 

Objective: To select promising striga resistant and drought tolerant hybrids. 

Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., HaileGebrel, Solomon, 

Fuad and Chiro RC team. 
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Reported by: TamiratBejiga 

Year of report: Jan 2018 - Dec, 2018 

Summary of the progress  

Design: Row column arrangement 

Treatment: A total of48 lines were tested 

Location: Sheraro, Miesso, Kobo, Humera, Fedis&Erer 

Summary of Result  

A total of 48 hybrids were evaluated in two replications in two rows in 6 locations 

and grain yield and other related data were recorded. Based on their performance 

of grain yield and plant agronomic aspect 24 hybrids were selected and advanced 

to the next stages.  

Figure 2.trial evaluation in Kobo, November, 2018 

 

Plan for the next year: The trial will be advanced to the next trial stage 

Activity 5: Basic seed production of parental lines of ESH4 (PU209 A , B & 

PU304 R lines) 

Activity period: July, 2017- Jan, 2018 

Objective: To produce hybrid of ESH4 and also provide for public and private 

seed enterprises 

Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., 

Reported by: Tamirat Bejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: no design 

Treatment: ESH-4 

Location: MARC 

Summary of Result  

Parental lines of ESH4 (A, B, & R lines) were produced in 0.3 ha (0.25 ha A 

& B, 0.05 ha R lines) at MARC (Table 1). The field was closely supervised, 

adequate isolation provided from other sorghums and wild relatives. 
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Supplemental water was provided as needed. The seeds were cleaned and 

safely stored for use in certified seed production for the following season. 

These parental lines will be provided to Amhara, Oromia & Tigray regions for 

public and private seed enterprises.  

 

Table 1. Parental seed production for ESH-4 and ESH-5 

Parental lines Area (m2) Yield (Kg) 

P9501A 255 27 

P9511A 255 14 

PU209A 255 27 

P9501B 90 35.5 

P9511B 90 22 

PU209B 90 26 

PU304R 484 200 

PRL020817 161 80 

PU209AxPU209B 2500 880 

ESH4 693 68 

ESH5 678 20 

Plan for the next year: Produced seed will be used for ESH-4 hybrid production  

 

Activity6: Basic seed production of parental lines of ESH-5 (A , B & R lines) 

Activity period: July, 2017- Jan, 2018 

Objective: To produce sufficient hybrid of ESH5 and provide parental lines for 

use by public and private seed enterprises 

Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., 

Reported by: TamiratBejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: no design 

Treatment: ESH-5 (A , B & R lines) 

Location: MARC  

Summary of Result  

Parental lines of ESH5 (A, B, & R lines) were produced in 506M2 (255M2A & 

255M2B, 161M2R lines) in MARC (Table 2). The field was closely supervised, 

adequate isolation provided from other sorghums and wild relatives. 

Supplemental water was provided as needed. The seeds were cleaned and safely 

stored for use in hybrid seed production the following season. These parental 

lines will be provided to Amhara, Oromia & Tigray regions for public and private 

seed enterprises. A total of 116 kg of ESH5 Parental lines (A, B, & R lines) were 

produced in at MARC . 

Plan for the next year: Produced seed will be providing for public and private 

seed enterprises 

 

Activity 7: Certified hybrid seed multiplication of ESH4  

Activity period: July, 2017- Jan, 2018 

Objective: To produce seed and demonstrate recently released sorghum hybrid 

technologies to the farmers.  
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Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., 

Reported by: Tamirat Bejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: no design 

Treatment: ESH4 

Location: MARC, Amhara, Oromia, Tigray 

Summary of Result  

In addition to research and demonstration, collaborating institutions were also 

engaged in the production of certified hybrid seeds as part of capacity building 

and training exercises. This exercise was conducted an about 0.25 ha isolated 

plots in each of the participating regions Figure 1.  The Oromia bureau of 

Agriculture through its regional seed company (Oromia Seed Enterprise) 1 ton of 

the ESH4 hybrid selected for the training purpose. The enterprise also produced 

seeds of Striga resistant varieties, Abshir (85 tons), Birhan (7.7 tons) and Gubiye 

(8 tons). A total of 129.5 tons of seed were harvested from 38 hectares of land 

used to grow seeds of these varieties and another popular variety Melkam (24 

tons) with an average seed productivity across varieties of 3.4 t/ha. In addition, 

the Oromia seed enterprise provided training on hybrid seed production to 

development agents and subject matter specialists from selected districts. A total 

of 35 people (25 male and 10 female) received the basics of training on the basic 

principles of seed production. 

The Amhara region also participated in certified seed production of ESH4 on a 

0.2 ha under rain fed condition. A total 360kg certified seed was produced for 

use in next season demonstration activity. The Tigray region attempted to 

produce certified seeds of ESH4 on a 0.5 ha plot using irrigation facility during 

the off season. However, the effort was not successful due to nicking problem  

 

 

 

  

 

  

  

 

 

  

 

 

 

 

Figure 1.Hybrid seed multiplication of ESH4 by Oromia Seed Enterprise, Gololcha, October, 2018 

 

Plan for the next year: Multiplied seed will be distributed for research centers, public 

and private seed enterprises 



 

[161] 

 

Activity 8: Hybrid seed multiplication of ESH5 

Activity period: July, 2017- Jan, 2018 

Objective: To produce seed of recently released sorghum hybrid technologies 

(ESH-5).  

Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., 

Reported by: Tamirat Bejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: no design 

Treatment: ESH-5 

Location: MARC 

Summary of Result  

ESH-5 seed increase was conducted at Melkassa Research Center using 

supplemental irrigation facility on a 0.25ha plot. The field was closely 

supervised, adequate isolation provided from other sorghums and wild 

relatives. Supplemental water was provided as needed. About 800kg of ESH-

5 was produced. The seeds were cleaned and safely stored for use in certified 

seed production the following season. These cleaned seed also provided to 

Amhara, Oromia & Tigray regions for demonstrations. 

Plan for the next year: Multiplied seed will be distributed for research 

centers, farmers and private seed enterprises 

 

Activity 9: Demonstration of ESH-4 and Melkam 

Activity period:July, 2017- Jan, 2018 

Objective: To introduce & give different sorghum technologies options for 

the farmers. 

Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., 

Reported by: TamiratBejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: None 

Treatment: ESH-4 and Melkam 

Location: MARC 

Summary of Result  

A total of 18 demonstration plots (20m x 20m) planned to be conducted in 

Oromia, 9 were successfully implemented but the other 9 plots in Babile 

district of eastern Haraghe were either not planted/not followed up due to 

security break down in the area or failed due to severe drought.  

In Amhara region, the demonstration of ESH4 hybrid was conducted on 30 

farmers’ fields in 8 districts and three administrative zones (North Wollo, 
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South Wollo and Oromia special zone). In order to create awareness and 

increase demand for the technology, the Amhara bureau of agriculture in 

collaboration with regional research institutes organized field days that 

attracted a total of 89 (76 male and 13 female) participants representing 

farmers, local administrators and agricultural development experts Figure1.  

 

Similarly, the Tigray region carried out the demonstration activity on 15 

farmers’ fields (20m x 20m) and 3 farmers training centers in three districts 

with ESH4 and Melkam planted side by side. Yield data was recorded from 

the demonstration plots with ESH4 having yield of 3.8t/a vs Melkam (4.1 

t/ha). Under marginal and drought condition the early maturing hybrid was 

reported to have performed better but under optimal condition Melkam, 

longer maturing cultivar, was reported to have become highly competitive. 

The performance of the demonstration plots was displayed on a field day 

conducted at different times and attracted a total of 822 participants (578 

farmers, 206 development and research experts and 78 local and state 

officials).  

 

 

 

 

 

 

 

 

 

Figure 1. Field day in Asgedetsimbila  District, Tigray region, 20 Oct 2018 

Plan for the next year: Multiplied seed will be distributed for research 

centers, farmers and private seed enterprises 

 

Activity 10:On-station demonstration of recently released hybrids and open 

pollinating cultivars (ESH-1, ESH-4, ESH-5 (K9058), Melkam, Dekeba, Argiti 

and a new candidate (K9187)) 

Activity period: July, 2017- Jan, 2019 

Objective: To demonstrate the different sorghum technology options for the 

farmers 

Responsible person: Alemu T., Amare S., Ligaba B., Daniel N., Tamirat B., 

Chalachew E., Hailemariam S., Adane G/Y., Amare N., 

Reported by: Tamirat Bejiga 

Year of report: Jan, 2018 - Dec, 2018 

Summary of the progress  

Design: None 

Treatment: Melkam, Dekeba, Argiti and a new candidate (K9187) 

Location: Sheraro, Miesso and Kobo 
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Summary of Result  

The existing different sorghum technologies (hybrids & OPVs) were 

demonstrated to farmers in Kobo area. Different choices were available for 

farmers and seed enterprises. 

Plan for the next year: To demonstrate in small scale the different sorghum 

technology options for the farmers 
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Agronomy and Crop Physiology Research 
 

Feyera Merga  

Email: feyeraliben@gmail.com,  

 

Lowland pulse agronomy 
 

Research process: Crop 

Program/case team: Agronomy and Crop physiology 

Project 1. 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 period: July 2018 – June 2020 

Activity 1. Evaluation of common bean varieties compatibility to intercropping 

with maize in different agro-ecologies. 

Activity period: July 2018 – June 2020 

Objective: -To select the best performing bean varieties in intercropping with 

maize at different agro-ecologies for higher productivity and profitability. 

Responsible persons: Fitsum M., Berhanu A. (Dr.)  

Reported by: Fitsum Merkeb 

Year of the report: Jan-2018-Dec-2018 

Summary of the progress 

The trail is being conducted at MARC, Meisso and ArsiNegele (NegeleArsi) during 

this main cropping season. The experiment is under field condition and 

necessary data are being collected for both crops (beans and maize).  

Design: RCBD  

Treatment: Bean varieties 

Early maturing - KAT-B1 

Medium maturing – Awash-2 

Late maturing – Deme 

Maize varieties for MARC and NegeleArsi 

Melkassa-2  

Melkassa-4 

Maize varieties for Meisso 

Melkass-1 and Melkassa-7 

Location: MARC, Meisso, and NegeleArsi 

Summary of Results  

The trial was conducted at Melkassa, Meisso and ArsiNegele in 2018 main 

cropping season. The result indicates that there was a significant (p<0.05) 

difference between those maize varieties in their phenology, yield and yield 

components in intercrop and sole cropping's both at MARC and Meisso. Higher 

grain yield of maize was obtained from sole croppings as compared to the 

intercrop. At both MARC and Meisso sole cropping of common bean variety, KAT-

mailto:feyeraliben@gmail.com
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B1 gave significantly higher yield (2269.7 kg ha-1) and (995.3 kg ha-1) than Awas-

2 and Deme varieties, respectively.  

LER - indicates the efficiency of intercropping for using the resources of the 

environment compared with monocropping. In this regard at Meisso, there is a 

higher yield advantage of intercrop. Which indicates that (0.55, 0.21, 0.16, 0.50, 

0.24 and 0.11ha) of more land would be required by a sole cropping system to 

equal the yield of the IC system respectively. While at MK the compatibility of the 

crops in intercrop shows a disadvantage, probably due to the competitive ability 

of the two crops were higher, or both crops were demanding resources at the 

same time. 

 

Table 1 Response of maize varieties to beans compatibility in maize bean IC at MARC. 

Treatment DT DS DM PH (cm) NCP NSPC HSW(gm) GY kg/ha 

 Melekassa-2+ KAT-B1         73.6a 75.6a 126a 234.6a 67ba 485.1a 24.6 3761cb 

 Melekassa-2+ Awash-2         73.6a 75.6a 126a 238.6a 73.3a 431.2ba 26.7 3059c 

 Melekassa-2+ Deme         73.6a 75.6a 126a 229bac 70ba 467.4ba 23.5 3993cb 

 Melekassa-4+ KAT-B1     61.3b 65.6b 119b 210d 60b 389.1ba 20.8 2681c 

 Melekassa-4+ Awash-2     61.3b 65.6b 119b 208d 61.3b 374.5b 25.6 3790cb 

 Melekassa-4+ Deme     61.3b 65.6b 119b 210.6dc 61.6b 393.1ba 23.3 2394c 

 Melekassa-2(sole) 73.3a 75.3a 126a 230ba 68.3ba 432.1ba 30 6702a 

 Melekassa-4   (sole) 61.3b 65.6b 119b 215bdc 66.6ba 426ba 26 6145ba 

LSD5% 0.99 1.58 0 18.4 10.5 101.5 9.57 2525 

CV% 0.85 1.29 0 4.78 9.18 13.8 22.2 35.8 

Sig. * * * * * * ns * 

 

Table 2. Response of beans variety to maize bean IC compatibility at MARC 

Treatment 
DF DM PH (cm) NPPP NSPP 

HSW 
(gm) 

GY 
(kg/ha) 

 Melekassa-2+ KAT-B1         26.1d 82.3ef 33.0d 4cb 3.6 39.6a 726.3c 

 Melekassa-2+ Awash-2         31.3b 84dc 41.6bc 9.6cb 4 17.3b 749.3c 

 Melekassa-2+ Deme         28.0c 85.3bc 48.3a 3.6c 3.6 37.6a 689.0c 

 Melekassa-4+ KAT-B1     26.0d 82.3ef 32.6d 5.3cb 3.3 38.6a 702.3c 

 Melekassa-4+ Awash-2     32.1a 83.3def 46.6ab 8.3cb 4.3 19.6b 860.0cb 

 Melekassa-4+ Deme     28.0c 87a 49.0a 4.6cb 3 41.6a 701.0c 

 KAT-B1        (sole)    26.0d 82f 36.6cd 11.6b 3.6 39a 2269.7a 

 Awash-2        (sole) 32.0a 83.6de 42.0bc 32.0a 3.3 19.6b 1831.0a 

 Deme              (sole) 28.0c 86.6ba 48.3a 9.3cb 3 40.3a 1263.7b 

LSD5% 0.66 1.61 5.91 7.8 1.4 9.8 509.7 

CV% 1.34 1.12 8.2 46.1 22.9 17.5 27.3 

Sig. * * * * ns * * 

 
Table 3. Response of maize variety to maize bean IC compatibility at Meisso 

 
Treatment 

 
DT 

 
DS 

 
DM 

 
PH (cm) 

 
NCPP 

 
NSPC 

HSW 
(gm) GY kg/ha 

 Melekassa-1+ KAT-B1         41.3bac 44.3cb 96.3ba 166c 43 380.9 16.2b 1594.2b 

 Melekassa-1+ Awash-2         40c 44.3cb 96.3ba 169cb 44.6 330.6 20.9a 1734.6ba 

 Melekassa-1+ Deme         40c 44c 96.6a 166c 50.6 337.4 19.3ba 2070.1ba 

 Melekassa-7+ KAT-B1     41bc 45ba 95b 177ba 52.3 389.1 19.2ba 1904.1ba 

 Melekassa-7+ Awash-2     42.6a 45.3a 95b 183.6a 50.6 356.9 18.7ba 1754.4ba 

 Melekassa-7+ Deme     41.6ba 45ba 95b 181.3a 52 323.4 19.4ba 1757.9ba 

Melekassa-1(sole) 40c 44c 97a 167.6cb 44 334.3 20.2ba 2132.7a 
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Table 4. Response of beans variety to maize bean IC compatibility at Meisso 
Treatment DF DM PH (cm) NPPP NSPP HSW(gm) GY(kg/ha) 

 Melekassa-1+ KAT-B1         41.6 81c 34.6c 5.7ba 3.3 29.8a 798.2b 

 Melekassa-1+ Awash-2         41.6 83b 43.6cb 7.3a 3.3 15.7c 330.4d 

 Melekassa-1+ Deme         41.6 87a 53.6a 4.0b 3.3 24.6b 141.6e 

 Melekassa-7+ KAT-B1     42 81.3c 34.6c 7.0ba 3.3 29.9a 543.1c 

 Melekassa-7+ Awash-2     41.3 82.6b 42c 6.7ba 3.0 15.3c 303.6d 

 Melekassa-7+ Deme     41.3 86.3a 56.6a 6.7ba 3.3 26.7ba 175.3e 

 KAT-B1        (sole)    41.3 81.3c 35.3c 8.0a 3.6 27.6ba 995.3a 

 Awash-2        (sole) 42 82.3b 51.6ba 7.7a 4 14.9c 827.7b 

 Deme              (sole) 41.3 86.3a 59.6a 7.7a 3.3 25.9ba 749.4b 

LSD5% 1.04 0.99 9.03 3.23 1.32 4.07 120.4 

CV% 1.46 0.69 11.5 27.9 22.5 10.1 12.9 

Sig. Ns * * * ns * * 

 
Table 5 Response of maize and bean as sole and intercropping on LER productivity 

 

Treatments 

MARC Meisso 

Maize yield (kg/ha Beans yield (kg/ha) LER 

Maize  

yield 

(kg/ha 

Beans  

yield  

(kg/ha) 

LER 

 Melekassa-1+ KAT-B1         3761 726.3 0.88 1594.2 798.2 1.55 

 Melekassa-1+ Awash-2         3059 749.3 0.87 1734.6 330.4 1.21 

 Melekassa-1+ Deme         3993 689 1.14 2070.1 141.6 1.16 

 Melekassa-7+ KAT-B1     2681 702.3 0.75 1904.1 543.1 1.50 

 Melekassa-7+ Awash-2     3790 860 1.09 1754.4 303.6 1.24 

 Melekassa-7+ Deme     2394 701 0.94 1757.9 175.3 1.11 

Sole 6702 2269.7  2132.7 995.3  

Sole 6145 1831  2001.4 827.7  

Sole  1263.7   749.4  

 

Plan for the next year:  

The experiment will be completed in this cropping season by the year 2020 and 

the most compatible bean variety for intercropping with maize will be selected 

based on the results obtained from the different locations after compiling the 

result.  

 

Activity 2. Selection of different common bean varieties for irrigation production  

Activity period: Feb. 2019 – June 2020 

Objective: To select the best performing bean varieties in intercropping with 

maize at different agro-ecologies for higher productivity and profitability. 

Responsible persons: Fitsum M., Berhanu A. (Dr.), and ShimelisAlemayehu 

Reported by: FitsumMerkeb 

Year of the report: Jan-Dec-2018 

Summary of the progress 

The trial is being conducted at MARC and Werer using twelve large-seeded bean 

varieties and nine small-seeded bean varieties as a separate experiment to clearly 

identify which variety will suit for irrigation production.  

Design: RCBD 

Treatments: Twelve large-seeded and nine small-seeded bean varieties 

Locations: MARC and Werer 

Summary of Result:  

The experiment is done accordingly and all the necessary data have been 

recorded and data analysis is on progress. 

Plan for the next year:  

The experiment will be completed in this offseason by the year 2020 and all the 

data are analyzed and compiled. 
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Project title-2 Enhancing production and productivity of lowland pulses (Mung 

bean, Cowpea, Pigeon pea, and others) for livelihood improvement through generation 

and promotion of demand-driven and climate-smart technologies in Ethiopia  

Project period: July 2018 – June 2020 

Activity 1.Growth and yield response of mungbean (Vignaradiata l.) to different row 

spacing’s and irrigation rate 

Activity period: Feb 2019 – June 2020 

Objective: 

To determine the appropriate row spacing for mungbean in irrigation production 

To identify the optimum crop water requirement for mungbean. 

Responsible persons: Fitsum M., Berhanu A. (Dr.), Gobena D. and Berhane S. 

Reported by: FitsumMerkeb 

Year of the report:Jan-2018-Dec-2018 

Summary of the progress 

The trail is being conducted at MARC and Mehoni during the offseason and all the 

necessary data are collected. 

Design: split plot 
Treatments: Three irrigation rates:100% ET0, 75% ET0 , and 50% ET0: Three rows of 
spacings: 30 cm x 5 cm, 40 cm x 5 cm and 50 cm x 5 cm   
Locations: MARC, and Mehoni 
Summary of Result 
The analysis result indicates that plant height, pod length and biomass yield of mung 

bean were affected by the main effects and thousand kernel weight, and the grain 

yield of mung bean was significantly affected by the interaction effect. A one-year data 

showed that the highest mean mung bean yield of 4559 kg ha-1 was obtained from 

100% of irrigation rate with 40cm row spacing Table 1 & 2. 

 

Table 1. Plant height, pod length, number of seed per plant, number of pods per plant and biomass yield of  

mung bean as influenced by the main effect of irrigation rates and row spacing 
Treatment$ 

PH PL NSPP NPPP BY 
Irrigation rate   

100 49.71a 10.28a 11 19 6567.5a 

75 43.31b 8.59b 10 16 3815.1b 

50 36.59c 7.11c 10 15 2788.7c 

LSD 1.219 0.534 NS NS    293.1 

Row spacing      

30 43.95a 8.72ab 10 16 4167.5b 

40 45.30a 9.01a 11 17 4498.8a 

50 40.35b 8.26b 10 16 4505.1a 

LSD* 1.219 0.534 NS NS 26 

CV% 2.8 6.2 17.28 19.24 6.7 
$PH= plant height, PL=pod length, NSPP=number of seeds per pod, NPPP=Number of pods per plan and BY= biomass yield, LSD= list significant difference. *NS = non-
significant, means with the same letters in the same column are not significantly at P<0.05; CV=coefficient of variance. 

 

Table 2. Interaction effect of Irrigation rates and row spacing on thousand kernel weight and Grain yield of mung bean. 
Treatment* 

TKW (g) GY (kg-1 ha) 
Inter  Intra 

100 30 56.42a 4267ab 

40 57.38a 4559a 

50 53.66a 38.8abc 

75 30 47.87b 3308cd 

40 47.94b 3392bcd 

50 44.29bc 2933dc 

50 30 40.98c 2600d 

40 43.92bc 2808d 

50 43.80bc 2667d 

LSD 3.108 214.34 

CV%  3.7 8.7 

$TKW= thousand kernel weight, and GY= grain yield, LSD= list significant difference; *NS = non-significant, Means with the same letters in the same 

column are not significantly at P<0.05, CV=coefficient of variance. 
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Plan for the next year:  

The experiment will be completed in this offseason by the year 2020 and all the data 

are analyzed and compiled. 

A. Maize Agronomy Research 

Project title: Low moisture, heat stress and irrigated maize in Ethiopia 

Project period:July 2017- June  2019 

Activity 1.Performance evaluation of released maize hybrids and OPVs under low N 

and random drought stress conditions to be completed. 

Activity period: July 2018 – June 2019 

Objective: To evaluatethe performance of released maize hybrids and OPVs under 

low N and random drought stress condition 

Responsible persons:BahiruTilahun and MARC Agronomy team 

Reported by: Bahiru Tilahun 

Year of the report: Jan-2018-Dec-2018 

Summary of the result 

The trial was conducted at MARC using released hybrid and OPV maize varieties.The 

result showedthat certain varieties were responsive both under optimum and low-N 

condition. The activities were done for one-year on-stationwhich was 

exhausted(repeated pulling of nutrient until it became in a deficient range) for four 

consecutive seasons and currently, the activity was reported as completed. 

Design: RCBD 

Treatments: Eleven Maize varieties released from MARC(3 hybrids and 8 OPVs) 

Locations: MARC 

Summary of the result: 

The treatment was significant for grain yield at both low N as well as optimum 

conditions. Accordingly, Melkassa-2 var have shown higher GY followed by MH-130 

under bothconditions, therefore both varieties can be used under optimum and low 

N condition even though difficult to conclude in a single year data (Table 1) 

 

Table 6: Yieldperformance of released MARC Vars under low N and optimum condition  

Varieties Grain yield (kg/ha) 

Optimum  Low N 

Melkassa 1 1847.0c 125.4h 

Melkassa 1Q 2851.4b 311.2h 

Melkassa 2 3854.4a 3082.2a 

Melkassa 3 3570.8a 1673.1cd 

Melkassa 4 3738.2a 1639.3d 

Melkassa 5 1822.3c 814.2g 

Melkassa 6 3645.1a 1948.6c 

Melkassa 7 2435.4bc 1150.2ef 

MH -130 3637.1a 2547.1b 

MH-138Q 2172.2c 1071fg 

MH-140 2065.5c 1390de 

LSD(0.05) 618.96 284.46 

CV(%) 12.6 11.66 

Plan for the next year: The trail was handed over to the MARC maize breeding 

program 
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Activity 2.Performance evaluation of pipeline maize hybrids and with released 
Melkassa hybrids and OPVs under low N and random drought stress conditions to be 
completed.  
Activity period: July 2018 – June 2019 
Objective: To evaluatethe performance of pipeline maize hybrids and OPVs under 
low N and random drought stress condition 
Responsible persons:BahiruTilahun and MARC Agronomy team 
Reported by: BahiruTilahun 
Year of the report:Jan-2018-Dec-2018 
Summary of the progress 
The trial was conducted at Melkassausing 24 pipelines (to be released)hybrids,3 
released hybrids and 1 OPV maize varietiesunder low N and Optimum nutrient 
conditions. The result showedthat certain varieties were responsive both under 
optimum and low-N condition. The activities were done for one-year on-stationwhich 

was exhausted (repeated pulling of nutrient until it became in deficient range) for four 
consecutive seasons before the inception of the trial and currently, it was reported as 
a completed activity. 
Design: RCBD 
Treatments:twenty-eight Maize varieties (24 pipelines and 4 released) 
Locations:MARC 
Summary of Result 
The treatment was significant for grain yield at both low N as well as optimum 
conditions. Accordingly, Entry 3 has given higher and significant GY followed by Entry 
9 and can be used both under optimum as well as low nitrogen condition though 
difficult to conclude in a single year data (Table 2). 
Table 7: Yield Performance of Pipeline BARC Vars under low N and optimum condition 

Entry # Pedigree Grain yield (kg/ha) 

Optimum Low N 

1 CKDHL0089/CKDHL0295//CKLTI0344-B 4495.3ch 2292dh 

2 CKDHL0089/CKDHL0295//CKLTI0348-B 3567fk 2378bg 

3 CKDHL0089/CKDHL0295//CKLTI0368-B  6062.7ad 3015ad 

4 CKDHL0089/CKDHL0323//CKLTI0045 2975gk 1971fh 

5 CKDHL0089/CKDHL0323//CKLTI0200-B 7180a 1754.7gh 

6 CKDHL0089/CKDHL0323//CKLTI0348-B 1743k 1877.3gh 

7 CKDHL0089/CKDHL0333//CKLTI0200-B 2702.3gk 773ij 

8 CKDHL0089/CML395//CKLMARSI0677-B 6789.7a 1549.3hi 

9 CKDHL0089/CML3953//CKLTI0036-B 5986ae 3148ac 

10 CKDHL0089/CML395//CKLTI0368-B 2700.7gk 3163.7ab 

11 CML312/CML395//CKDHL0089-B 3966.7ej 3800.3a 

12 CML312/CML442//CKDHL0089-B 2248.3jk 2754.7bf 

13 CML312/CCML442//CKDHL0411-B 5898.7ae 2250.3dh 

14 CML312/CCML442//CKDHL0470-B 4445.3ci 2171.7eh 

15 CML395/CCML444//CKLTI0200-B 3588.3fk 2809be 

16 CML395/CCML444//CKLTI0344-B 4521.3ch 2099.3eh 

17 CML395/CCML444//CKLTI0348-B 6429.3ac 2145.7eh 

18 CML395/CCML444//CML539-B 5442.7af 1804.7gh 

19 CML442/CCML444//CKDHL0295-B 3784.7fk 1699.7gh 

20 CML78/P100C6-200-1-1-B***-B-B-B//CKDHL0089-B 4676.7bg 3780a 

21 CKDHL0228/CML247//CKDHL120312-B 2587.7hk 2362.3bg 

22 CKDHL0500/CKLTI0137//CKDHL120312-B 6724.7ab 2343.7ch 

23 CKLTI0139/CKLMARSI0029//CKDHL120312-B 3540.7fk 718.3j 

24 CKLTI0138/CML550//CKDHL120312-B 7132a 1645.3gh 

25 BH546 2398ik 1964.3fh 

26 MH140 3701.7fk 666.3j 

27 MH130 6756.7ab 779.3ij 

28 Melkassa-2 4261dj 756ij 

 LSD(0.05) 2084.4 807.72 

 CV(%) 28.23 23.63 

Plan for the next year: The trail was handed over to the MARC maize breeding 

program 
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B. Sorghum Agronomy Research 

Project title: Enhancing sorghum productivity, food, and feed quality through 

genetic improvement and production management options in the dry lowland 

areas of Ethiopia. 

Project period: July 2018-June 2020 

Activity 1: Evaluation of Sorghum–Legumes Sequential Double-Cropping 

Systems in the Semi-Arid of Ethiopia 

Activity period: 2017-2020 

Objectives: Assess productivity of crop intensification options through 

incorporating different legumes into the sorghum-based system Determine the 

trade-offs between economic return-risks of double-cropping systems 

Responsible persons: Tewodros M, Mohammed S, Fuad M, Taye T. 

Reported by: TewodrosMesfin 

Year of the report:Jan-2018-Dec-2018 

Summary of the progress  

The experiment was conducted as planned at Meisso and Fedis and the trial will 

be completed by 2020. 

Design: The experimental design was a split-plot with cropping systems as main 

plots and threerates of N fertilizer application as subplots. 

Treatment: Cropping systems (main-plots treatment) 

1. Local sorghum cultivar (LS) 

2. Fallow–Short-cycle Sorghum cultivar (SCS) 

3. Cowpea (CP)–SCS 

4. Common beans (CB)–SCS 

5. Mung bean (MB)–SCS 

N fertilizer levels (sub-plots treatment) 

1. 0 kg N ha-1 

2. 30 kg N ha-1 

3. 60 kg N ha-1 

Location:Miesso and Fedis (West and East Hararge Zone) 

Summary of Result 

Overall, our results show that the double-cropping systems resulted in higher 

sorghum and total system yields but this advantage declined with increasing 

levels of N fertilizer.System productivity (Table 1) as the mean yield of two crops 

combined for double-crop systems or a single crop yield of the traditional long-

cycle landrace sown early during the first rain in April or the crop yield of short-

cycle sorghum sown after fallow during the main rainy season.The total 

productivity of the sequential double cropping system, such as CB–SCS or MB–

SCS system, as the mean grain yield of early sorghum variety (ranging from 1196 

to 1264 kg ha-1) plus the common bean or mung bean mean grain yield (1058 

and 1471 kg ha-1, respectively) was greater than the mean grain yield in the 

continuous fallow–sorghum system or long-season landrace (ca. 1200 kg ha-1) 

when averaged across the different level of N application in both systems (Fig. 1). 

Rotations also allow farming households to maintain a greater or equal chance 

of meeting household calorie and protein needs with their own production. Gross 
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profit analysis indicates that the traditional system of using long-season landrace 

or fallowing the field until the main season for sowing the early sorghum variety 

is financially very risky, particularly when combined with no application of N 

fertilizer. Intensified sequential double-cropping gave a higher gain in average 

gross profit of 35, 000 Birr ha-1 yr-1 compared to 26,560 Birr ha-1 yr-1 with the LS 

or FA—SCS systems. 

 

Table1. Effect of different cropping systems on grain and Stover yields of precedinglegumes and succeeding sorghum 

Cropping systems* Legumes Succeeding sorghum 

 Grain Biomass Grain Stover 

kg ha-1 kg ha-1 

  N0 N30 N60 N0 N30 N60 

LS   940 1224 1425 4021 4530 4607 

FA--SCS   943 1177 1492 2420 3953 4766 

CP--SCS  7944 1546 1719 1976 3101 4172 4328 

CB--SCS 1058 3591 1200 1362 1430 3521 4421 5539 

MB--SCS 
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significant three-way interaction may have been due to the almost parallel 

response of grain yield at each of the PD for all levels of N rates at all P ratesand 

the similar responses at all P rates for each of the two PD and five N rates. In this 

data set, the two-way interactions (N X P) and were significant, including the 

linear responses of N in the N X P interaction and the linear and cubic responses 

of P in the N ́ P interaction (Table 2). Any conclusions depending on only the main 
effects or combinations of main effects cannot be drawn when pertinent crossover 

interaction (COI) or interaction because of treatment rank change issignificant. 

In this study, inconsistent responses of various levels of N treatment relative to 

the different levels of P due to [COI]) (Fig 1). Under these circumstances, the 

result must be interpreted from the effects of treatment interactions and how the 

various treatments respond across the structure formed by the range of years 

before subsequent inferences to report on the research completely and correctly. 
 
Table 1. P values from the analysis of variance for the significant effects of plant density (PD)and for the two-way (N X P) interactions (i.e., blue text 

in bold) of an experiment. Nitrogen and Phosphorus rates are partitioned into linear, quadratic, or cubic orthogonal polynomial contrasts. 

    p values 

Source of variation 
 

Main effect or interaction 

  DF Grain Stover 

PD 1 0.029 0.673 NS 

N X P 8 0.012 0.151 NS 

Linear N X P 2 0.040 0.158 NS 

Quadratic N X P 2 
0.056

NS

 
0.214 NS 

Cubic N X P 2 
0.164

NS

 
0.716 NS 

N X Linear P 4 0.041 0.085 NS 

N X Quadratic P 4 0.032 0.412 NS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plan for the next year:The experiment will be compiled by 2020. 

Activity 3: Exploring Genotype, Management, and Environmental Variables 

(GxExM) influencing Grain yield of Sorghum under Semi-Arid Environment of 

Ethiopia(21-12-32) 

 

Activity period: 2018-2020 

Objectives: Evaluate the influence of different genotype, management, and 

environmental predictors on grain yields of sorghum, and to define the model 

that best describes the observed data using mixed-effects models.  
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Figure 2. Effect of N X P fertilizer on grain yield of sorghum 
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Responsible persons: Tewodros M, Taye T, Mohammed S, H/Gebreal and 

Tadesse 

Reported by: TewodrosMesfin 

Year of the report:Jan-2018-DEc-2018 

Summary of the progress  

The experiment was conducted at three widely spread areas in the semi-arid rift 

valley region in Ethiopia. 

Design: The linear mixed-effects models to assess the influence of different 

predictor variables on grain yield. Residual maximum likelihood estimation was 

used to model variance in the response of total biomass, yield, grain number and 

weight, and tiller yield, for each trial to structural (block) and fixed (treatments 

and their interaction) effects (α=0.05). Initially, all statistical tests were performed 

using the ASReml package (Butler et al., 2007) in the R environment (R Core 

Team, 2017). 

Treatment:  

Management predictors 

1. Planting configuration:  full configuration and single skip  

2. Stand density: Normal and dense plant population 

3. N fertilizer level: 0N and 50N kg ha-1 

Environmental predictors  

1. Soil type (plant available water content; PAWC plus fertility status)  

2. Rainfall during the crop cycle (in-season rain) 

Genotype predictor 

1. LAI at anthesis of cvs.Meko, Gambela-1107, Teshale and a hybrid; ESH-1 

Location: Miesso, Kobo and Sheraro (W. Hararge, N. Wollo and E. Tigrai Zone) 

Summary of Results  

The treatment X location interaction effects were not significant in the combined 

ANOVA for both grain and Stover yields. This shows that the genotypes were 

characterized for their wide adaptations across these tested groups of 

environmental conditions. According to the combined analysis over locations, 

only the main effects of cultivar and N rate were significant for stover yield but 

not for grain yield. Stover yield was also affected by some 2-way (cultivar X plant 

configuration) as well as 3-way interactions (Cultivar X plant configuration X 

plant density). The genotypes and crop managements effects were increasingly 

important in explaining stover or biomass yield variations in moderately 

favorable environmental conditions of 2018. 

Plan for the next year:The experiment will be completed by 2019. 
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Horticultural Crop Research 
 

Shimalis Aklilu 

Email:sheimiakl@yahoo.com 

Warm Season Vegetable Research Program 
Project title: Development of Warm Season Vegetable Crops Varieties for 

Different Growing Conditions and Purposes 

Project period: January 2018- June 2020 

Activity: Screening and evaluation of rootstock varieties against fusarium wilt 

for grafting and compatibility study in hot pepper (22-01-08) 

Activity period: January 2018- June 2020 

Objective: To screen rootstock genotypes for soil borne disease (Fusarium spp.) 

resistance that would be used as rootstock for pepper (C. annum L.) and to 

evaluate the compatibility of resistant rootstocks genotypes  with pepper scion 

(Variety: Mareko Fana) 

Responsible person: Jibicho G., Endrias G/K., Shimeles A.,Yosef A., Tesfa B., 

Gebeyehu W. 

Reported by:  Jibicho Geleto 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

So far collection of 23of genotypes and pathogen, pathogenesity test, inoculums 

multiplication and screening genotypes for resistance to fusarium wilt disease 

were conducted at MARC in collaboration with pathology research division at 

MARC.  

Design: RCBD  

Treatment: 111 

Location: MARC 

Results of the result 

As a result, out of 23 different capsicum genotypes inoculated with valurente 

isolate, DZ4, 10 (ten) genotypes were selected based on their resistance level to 

the pathogen (Table 1).  These genotypes will be used for grafting and 

compatibility study in susceptible scion, Mareko Fana variety in 2020 off-season. 
 
Table1: List of genotypes selected for grafting and compatibility study in hot pepper at MARC 2011 E.C 

No. Genotypes Severity (0-5) Vascular Discoloration (0-5) Incidence (%) 

1 Oda Haro R (0.6) R(1.0) R(30.5) 
2 Melka Shote R(0.8) R(2.0) R(27.8) 
3 PBC 602 R(1.0) R(2.3) R(33.3) 
4 CCA 3288 R(1.0) MR(2.7) R(27.8) 
5 Melka Dera R(1.1) MR(2.8) R(33.3) 
6 CCA 323 R(1.1) MR(2.9) MR (38.9) 
7 ACC0206(1) MS (2.4) MS(2.1) MR(50) 
8 Dame R(0.6) S(3.7) R(25) 
9 CCA-984- A MR(1.5) R(2.6) R(36.1) 
10    Wangong no.2 MR(1.3) MR(2.7) MR(38.9) 

11 Mareko Fana HS(5) HS(5) HS(100) 
Note: R=Resistant, MR=Moderately Resistant, S=Susceptible, MS= Moderately susceptible, HS=Highly Susceptible 0=Highly resistant, 5=Highly 
susceptible 
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Plan for the next year: Grafting and compatibility study will be conducted by 

using selected genotypes at MARC in the screen house during 2012 E.C off 

season. 

 

Program/case team: Warm Season Vegetable Research Program 

Project:  Development of Warm Season Vegetable Crops Varieties for Different 

Growing Conditions and Purposes  

Project period: January 2018- June 2020 

Activity: Germplasm maintenance and enhancement of ttomato and eggplant 

crops (22-01-35) 

Activity period: January 2018- June 2020 

Objective: To maintain and enhance tomato and eggplant germplasms 

Responsible person: Jibicho G., Gebeyehu W., Tesfa B.,Shimeles A., Yosef A. 

Reported by:  Jibicho Geleto 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

So far 9 (nine) eggplant and 121 tomato germplasms were maintained and some 

of them are under enhancement (at S1, S2, S3, S4, F5 or S6). 

Design: Non Replicated  

Treatment: 130  

Location: MARC  

Summary of Result 

So far 9 (nine) eggplant and 121 tomato germplasms were maintained and some 

of them are under enhancement (at S1, S2, S3, S4,S5 or S6). A total of 1.5 kg 

and 6.6 kg breeder seeds of eggplant and tomato were produced. The breeder 

seeds of these germplasms were properly processed and kept in the cold room 

for further use and maintenance purposes.   

Plan for the next year: Released varieties, breeding materials and lines will be 

maintained. A total of nine eggplant and about 50 tomato germplasm will be 

maintained and/or enhanced in 2019/2020 off season. 

 

Project 2:  Development of Pre- and Post-harvest Management Options of Warm 

Season Vegetable Crops for Different Agro-ecologies and Production Systems (22-

02) 

Project period: January 2018- June 2020 

Activity title1: Determination of optimum plant population density for onion 

seed yield and quality (22-02-01) 

Activity period: June, 2018- June 2019 

Objective: To determine optimum plant population density for maximum seed 

yield and quality 

Responsible person: Jibicho G.,Tesfa B, Fekadu G/T, Nigussie C., Shimeles A., 

Yosef A., Gebeyehu W. 

Reported by:  Jibicho Geleto 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  
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The trial was conducted at MARC, Kulumsa and Werer for the last three years 

and all necessary trial managements applied and data were collected and 

analyzed. 

Design: RCBD  

Treatment: 16  

Location: MARC, Werer and Kulumsa 

Summary of Results 

Generally, the result indicated that treatments with wider intra-row spacing gave 

better number of flower stalks per plant; whereas, treatment combinations with 

narrower intra- row spacing lower number of flower stalks per plant regardless 

of inter-row spacing. Though the treatments were highly interacted across 

locations and years, generally, the result revealed that treatments with wider 

intra and inter-row spacing gave bigger umbel size and better seed yield per plant 

as compared to treatment combinations with narrow intra and inter-row spacing. 

From the result it was observed that intra and inter-row spacing treatment 

combination didn’t show effect on the seed maturity at all test locations and 

years. According to the result of current study the results of the partial budget 

analysis, treatment combinations 60x10, 40x30, and 40x10 were superior at 

MARC, Kulumsa and Werer respectively with respective net income of 1,126,675, 

557,324 and 650,000 birr in that order. Therefore, ttreatment combination with 

60cm inter-row and 10cm intra- row spacing could be recommended for  

MARC and similar agro- ecologies. However, 40cm inter-row and 30cm intra- row 

spacing is recommended for Kulumsa and similar agro-ecologies and ttreatment 

combination with 40cm inter-row and 10cm intra- row is recommended for Werer 

and similar areas sharing the same agro-ecologies. 

Plan for the next year: 

In order to improve onion seed production in the country, currently 

recommended inter and intra-row spacing will be promoted for onion seed 

production in the targeted areas  of the country. 

 

Project title:  Development of Warm Season Vegetable Crops Varieties for 

Different Growing Conditions and Purposes 

Project period: January 2018- June 2020 

Activity 1: Breeder Seed Multiplication of Capsicum (22-03-01) 

Activity period: January 2018- June 2020 

Objective: To produce sufficient quantity of breeder seed for capsicum crop 

varieties 

Responsible person: Jibicho G., Yosef A., Shimeles A., Tesfa B., Gebeyehu W., 

Melkamu H., Birhan A. 

Reported by:  Jibicho Geleto 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Breeder seeds of two hot pepper, one paprika and one chilli released varieties 

were multiplied at MARC in 2010/11 both during rainy and off-seasons. 

Similarly, in 2011 rainy season one released hot pepper variety (Melka Awaze) 



 

[177] 

and one chilli variety (Melka Oli) are under multiplication on about 400 and 

250m2 area and 10 kg and 5 kg breeder seed respectively will be expected.   

Design : Single plot 

Treatment: 7 

Location: MARC 

Summary of Results  

Breeder seeds of two hot pepper, one paprika and one chilli released varieties 

were multiplied at MARC in 2010/11 both during rainy and off-seasons. 

Similarly, in 2011 rainy season one released hot pepper variety (Melka Awaze) 

and one chilli variety (Melka Oli) are under multiplication on about 400 and 

250m2 area  and 10 kg and 5 kg breeder seed respectively will be expected.   

A total of 76 kg breeder seeds of released hot pepper (Melka Awaze, Melka Zala), 

paprika (Melka Eshet), and chilli (Melka Dera) was multiplied at MARC.  

Plan for the next year: In 2012 off-season three hot pepper and one chilli 

released varieties will be multiplied at MARC under isolation. Each variety will 

be multiplied on about 100 to 200m2 area of land.  

Program/case team: Warm Season Vegetable Research Program 

 

Project title:  Variety Development of Cool Season Vegetable Crops 

Project period: January 2018- June 2020 

Activity: Breeder Seed Multiplication and maintenance of Chinese cabbage 

Activity period: January 2018- June 2020 

Objective: to multiply and maintain the breeder seed of Chinese cabbage 

varieties 

Responsible person: Jibicho G., Tesfa B., Gebeyehu W., Yosef A., Shimeles A., 

Birhan A., and Melkamu H.,  

Reported by: Jibicho Geleto 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress. 

Design : single plot 

Treatment: 4  

Location: MARC  

Summary of 18 kg of Mi’o -1 and 10 kg of Mi’o -2 breeder seed was multiplied 

and maintained at MARC from 2010 off-season to 2011 off-season.  

Plan for the next year: In 2012 off season two released and two other genotypes 

of Chinese cabbage will be multiplied and maintained on 50 to 100m2 area of 

land each under isolation at MARC. 

 

Project title:  Introduction of the high productivity variety in Solanaceae crop 

and development of customized cultivation technology 

Project period: January 2018- June 2021 

Activity: Evaluation of chilli genotypes for yield and quality 

Activity period: January 209- June 2021 

Objective: To evaluate the chili genotypes for yield and quality  
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Responsible person: Jibicho G., Yosef A., Tesfa B., Shimeles A., Gebeyehu W., 

Melkamu H., Birhan A, Endrias G/Kiristos 

Reported by: Jibicho Geleto 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Nine chilli genotypes with standard check variety (PBC 712, Saenglyuk 213,CCA 

3468,CCA3331,CCA4-O-1, MSH-1-Selex, PBC 142, PBC481-selex, CCA982A, 

and Melka Dera (Check)) 
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Training was delivered to 22 farmers (6 females) & 20 experts and Development 

agents drawn from Adama, Dugda, Lume and Adamitulu Jidokombolcha-

Jidokombolcha   districts) from March 15-16/2011  at Batu ( Ziway) town in 

order to enhance the knowledge and skill of targeted stakeholders on vegetable 

production and management including vegetable seed production techniques. 

Three farmers from Adamitulu -Jidokombolcha  (Edo Gojola and Garbi Widena 

kebeles) were participated on pepper and chilli demonstration. Four hot pepper 

and two chilli improved varieties were used in the demonstration and each variety 

was planted on 500 m2 area on average at both kebeles during 2011 rainy 

season. Similarly, currently (2011/12) four farmers from Lode Hetosa district 

(Gerda busa, Adamare, and Ganda Jebi) were participated on tomato and 

capsicum (only two farmers) demonstration. Three tomato and one chilli and one 

hot pepper varieties were used in the demonstration and each variety was planted 

on 100m2 area at all kebeles.  

In collaboration with KOPIA project, MARC and Adamitulu -Jidokombolcha  

district agricultural office, a field day event was organized on June 18, 2011 E.C 

at Adamitulu -Jidokombolcha  (Edo Gojola kebele) district to demonstrate and 

promote capsicum technologies. A total of 65 participants (12 females) of which 

41 farmers and 24 researchers, experts and development agents were 

participated. As a result Melka Dera (chilli) and Melka Awaze and Meka Shote 

(hot pepper) were selected by participated farmers due to their green pod yield , 

quality, disease tolerance and market preference.   

Plan for the next year: In the coming season a field day will be organized at 

Lode Hetosa district to demonstrate and promote tomato and capsicum 

technologies at large. In addition, the breeder seeds of tomato, hot pepper and 

chilli will be undertaken during coming off-season (2012) at MARC to distribute 

sufficient amount of seeds for further demonstration and promotion activities. 

Demonstration of tomato and capsicum will be continued in 2013 too.   

 

Program/case team: Warm Season Vegetable Research Program 

Project title: Development of Warm Season Vegetable Crops Varieties for 

Different Growing Conditions and Purposes 

Project period: January 2018- June 2020 

Activity: Onion Variety Verification Trial (22-01-17) 

Activity period: January 209- June 2020 

Objective: To develop onion varieties with better yield, quality and earliness 

Responsible person: Jibicho G., Shimeles A., Tesfa B.,Yosef A., Gebeyehu W. 

Reported by:  Jibicho Geleto 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

The trial was established at MARC, Fentale,Awash Bishola, Koka,Werer, Merti & 

Wonji in 2010/11 E.C. All necessary data were collected.The trial was evaluated 

by NVRTC and waiting for the decision.  

Design : Non replicated 

Treatment: 3 
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Location:  MARC, Fentale,Awash Bishola, Koka,Werer, Merti and Wonji 

Summary of Results 

The vegetative, qualitative and yield performances of the candidate onion variety, 

Violet De Galmi, against standard checks, Nasik Red and Nafis were summarized 

as below. The candidate variety Violet De Galmi gave superior performance in 

terms of marketable and total bulb yields than Nasik Red and comparable with 

Nafis in total bulb yield . The candidate gave less bolter plants (10.1%) than the 

check varieties. It is also very high in bulb qualities such as TSS and pungency 

and earlier than the check varieties  

Plan for the next year:  

The breeder seed of candidate variety will be multiplied for future use at MARC. 

 

Program/case team: Warm Season Vegetable Research Program 

Project title:  Inclusive and Sustainable Value Chains Development in Oromia- 

Development of Processing Tomato Value Chain through Technical and 

Technological Support of Smallholder Farmers in Central Rift Valley, Ethiopia 

Project period: January 2018- June 2020 

Activity: Capacity building of research and stakeholders on processing tomato 

value chain 

Activity period: January 2018- June 2020 

Objective: To build the capacity of research and stakeholders through provision 

of facilities and technical support 

Responsible person: Jibicho G., Tesfa B.,Yosef A., Gebeyehu W., Shimeles A. 

Reported by:  Jibicho Geleto 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Capacity of research has been built in terms of facilities such as vehicle, office 

laboratory and equipment and screen houses. 

Capacity of stakeholders has been strengthened through training of trainers 

(TOT) and local visit and study tours to private and public institution.   

Design: Not applicable  

Treatment:  Not applicable  

Location: MARC  

Summary of Results 

One 4 wheel drive car (Double Pick Up Ford) has been purchased for Melkassa 

Agricultural Research Center as per the plan to strengthen its operational 

capacity at to regularly follow up the project field activities.   

Four items (sensitive balance, Refracto-meter, pH meter, seed counter and 

blender machine) were procured for Melkassa Agricultural Research Center 

Two equipment (desk top computer  and printer/scanner  were purchased  

Two screen houses (9m x18m size each) were constructed at the center. 

Training of Trainers (TOT) on processing tomato production, protection, 

utilization and marketing was given for 25 experts and technicians drawn from 

East Shoa zone, Bora, Dugda and Ziway Dugda districts, Maki Batu Union and 

Melkassa agricultural research center. 
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One local visit was made to tomato processing factory (Upper Awash Agro - 

Industry) by participating 30 key stakeholders from farmers' primary Coops, 

Development agents, OIDA, BoANR , & CPO experts from AICS, East Shoa zone, 

Bora, Dugda and Ziway Dugda districts and researchers from Melkassa 

agricultural research center. 

Plan for the next year:  

Drip irrigation system will be installed in the screen house,  

Study tour to research centre, industrial park, processing plant, unions and 

vegetable seed dealers 

Preparation of leaflets/pamphlets on processing tomato production for users  

Conducting consultative workshop and seed fair at Melkassa Agricultural 

Research Center  

 

Project title: Development of Warm Season Vegetable Crops Varieties for 

Different Growing Conditions and Purposes 

Activity: Hot Pepper Variety Evaluation for Green Pod Purpose 

Project period: 2010-2012 

Responsible person: Tesfa Binalfew, Jibicho Geleto, Yosef Alemu, Gebeyehu W., 

Shimels A., Birhan Abera 

Reported by: Tesfa Binalfew 

Summary of the progress  

Design: RCBD 

Treatment: 14 

Location: MARC and Wonji 

Summary of Result   

The variety evaluation has been carried out at Melkassa and Wonji. The trial will 

be promoted to national variety trial and the number of treatments will be 

reduced based on the performance of the genotypes. Data under is under 

processing for selection of best genotypes. 

Plan for the next year: Best performing 7 genotypes will be evaluated for multi-

location variety trial across locations 

 

 

Project title: Development of Warm Season Vegetable Crops Varieties for 

Different Growing Conditions and Purposes 

Activity: Okra Variety Trial 

Project period: 2018-2020 

Responsible person: Tesfa Binalfew, Jibicho Geleto, Yosef Alemu, Gebeyehu W., 

Shimels A., Birhan Abera 

Reported by: Tesfa Binalfew 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Design: RCBD 

Treatment: 14 

Location: MARC and Pawe 
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Summary of Result : Okra variety trial was planned to be conducted for three 

year at two locations (MARC and Pawe).  This is the second year data and one 

more year is required (2012) to completed the variety trials task and promote to 

variety verification trial 

Plan for the next year: The variety trial will be repeated again until it satisfies 

six location and ready for variety verification 

 

Project title: Development of Warm Season Vegetable Crops Varieties for 

Different Growing Conditions and Purposes 

Activity: Introduced Okra Variety Trial 

Project period: 2018-2020 

Responsible person: Tesfa Binalfew, Birhan Abera, Jibicho Geleto, Yosef Alemu, 

Gebeyehu W., Shimels A.,  

Reported by: Tesfa Binalfew 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Design: RCBD 

Treatment: 14 

Location: MARC and Wonji 

Result  

Among the candidate varieties, ML-OK-16 is the best yielder followed by spineless 

genotype. So, these two genotypes will be ready variety verification and release 

for production in the coming 2012 budget year. 

 

Table1: Vegetative and pod characteristics of okra genotypes 

No. Genotypes Day to 

maturity 

pod 

number per 

plant 

pod 

length 

(cm) 

Fruit 

width 

(mm) 

plant 

height 

(cm) 

Average 

fruit weight 

(gm) 

Ridge number 

per pod 

1  Bamya-Humera 71 25.7 14 17 165 14.4 5 

2  ML-OK-10 84 26.8 20 23 172 37 8 

3  ML-Ok-16 78 49.7 16 17 213 31.4 0 

4  RCA1 71 15.6 17 17 123 24.3 5 

5  Spinless 71 24.8 19 26 137 37.8 9 

6  TZSMN 84 33.6 17 18 184 26.1 5 

  Mean 76.5 29.4 17 20 166 28.5 5 

  F-test ** ** ** ** ** ** ** 

  LSD 3.86 11.07 1.1 5.6 36.7 3.41 0.9 

  CV 2.8 20.7 3.5 2 12.6 6.6 9.7 

Plan for the next year: Best performing 2 genotypes will be verified on farm and on stations 

 

Project title: Development of Warm Season Vegetable Crops Varieties for 

Different Growing Conditions and Purposes 

Activity: Summer Squash Variety Trial 

Project period: 2018-2020 

Responsible person: Tesfa Binalfew, Jibicho Geleto, Yosef Alemu, Gebeyehu W., 

Shimels A., Birhan Abera 

Reported by: Tesfa Binalfew 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  
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Design: RCBD 

Treatment: 14 

Location: MARC and Wonji 

 Summary of Result  

The candidate lines ZK-15 and JP-10 were introduced from America. These lines 

were evaluated at different locations in 2018 & 2019. Consequently, these 

candidate lines are found early maturing with high fruit yield and quality for on 

farm verification. 

There is no any summer squash variety released so far in Ethiopian. The two 

candidate lines were healthy in the field, have vigorous seedling growth, high 

fruit yield, characterized with early and frequently extended harvest. 

There was no summer squash variety released in the country. However one 

commercial recommended variety (Black beauty) was evaluated with this trial. 

The candidate lines have good fruit yield, early and frequent harvest and good 

quality (taste) of fruits. 

Plan for the next year: The two varieties will be ready for on farm verification of 

variety release across locations 

 

program:Warm Season Vegetable Crops Research Program  

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity: Evaluation of hot pepper varieties for dry and fresh pod purpose (22-

01-04) 

Activity period: 2018-2019 

Objective: to identify potential hot pepper lines with high green and/ dry pod 

yield, acceptable pod quality and tolerance soil born diseases. 

Responsible person: Yosef A., Melkamu H., Jibicho G., Tesfa B., Gebeyehu W., 

Haile, Etenesh G.. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design:  RCBD with plots size of 16.8m2.  Spacing of 70cmx30 between rows and  

plants respectively was used.  

Treatment: Seven hot pepper genotypes including the standard check varieties 

Locations: MARC (on station), Mehoni (on station) 

Summary of Result  

Field trials consisting of seven test varieties were conducted in 2017 and 2018 

at MARC and Mehoni Agricultural Research Canters. Summary of green pod yield 

and dry pod yield combined across locations and years is presented in Table 13 

and 14 respectively. Varieties Rivival (24600/ha) and PBC-602(208 q/ha) were 

the highest yielder in green pod yield combined across locations and years. 

Similarly the highest dry pod yield was also recorded from PBC 602 (3100/ha) 

followed by Melka Awaze (3000/ha) and Rivival (2900/ha). Consequently, Rivival 

and PBC 602 with high green and dry pod yield and acceptable pod 
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characteristics (color, size, pungency) (Table 15 & 16) were identified for on farm 

verification. Rivival could be used as dual purpose (green and dry pod production) 

as it has dark green pod color and acceptable color for dry pod and acceptable 

pod size; while PBC 602 could be recommended only for green pod with green 

pod color and better pungency. PBC 602 is relatively tolerant to wilt diseases as 

compared to the standard check varieties. 

Plan for the next year: on station and on farm variety verification trial will be 

conducted.  

 

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity: Preminarly tomato variety trial 

Activity period: 2019-2020 

Objective: to select and promote genotypes with high yield and quality to next 

stage of trial 

Responsible person: Yosef A., Jibicho G., Tesfa B., Gebeyehu W., Tiruwork A., 

Etenesh G., Beshadu T. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: Alpha lattice with plots size of 12m2.  Spacing of 100cmx30 between rows 

and plants respectively was used.  

Treatment: Eighteen test genotypes including the standard check variety 

Locations: MARC (on-station), Wonji(Elfora farm ) 

Summary of Result  

Field trials consisting of eighteen test genotypes were conducted in 2019 at 

Melkassa Agricultural Research Centre and Wonji (Elfora farm). Summary of 

marketable and total yield combined across locations is presented in Table 17. 

Marketable yield ranged from 512q/ha for variety Gelilema to 278.2 q/ha for 

genotype ANN-1-6-1. The highest total fruit yield was recorded from genotype 

TYG-3-6 (857q/ha) followed by Gelilema (833q/ha) and COR-4-6 (800 q/ha). 

Seven genotypes (ADA 4-6, TYG-1-6, TYG 2-6, ADA-2-6-2, XIC 1-6 , AON 2-6-3 

and ADA 1-6) depending on their field performance, fruit characteristics and yield 

were advanced to variety trial for further evaluation for yield, fruit characters and 

tolerant to diseases and insect pest.  

Plan for the next year: variety trial will be conducted.  

 

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity: Processing tomato variety trial 

Activity period: 2019-2020 

Objective: : to select and promote genotypes with high yield and quality to next 

stage of trial. 
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Responsible person: Yosef A., Jibicho G., Tesfa B., Gebeyehu W., Tiruwork A., 

Etenesh G., Beshadu T. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: RCBD with plots size of 25m2.  Spacing of 100cmx30 between rows and 

plants respectively was used.  

Treatment: Six tomato genotypes  

Locations: MARC (on-station), Wonji (Elfora farm ) 

Summary of Result  

Field trials consisting of six tomato genotypes were conducted in 2019 at 

Melkassa Agricultural Research Centre and Wonji (Elfora farm). Summary of 

marketable and total yield combined across locations is presented in Table 18. 

There was no significant difference among genotypes in both marketable and 

total yield in both locations. However there was significant difference among 

genotypes in combined total yield.  Marketable yield combined across locations 

ranged from438.5q/ha for variety 5 to 300 q/ha for genotype 3. The highest total 

fruit yield was recorded from genotype 4(721.6q/ha) followed by 5 (687q/ha) and 

6 (673.6q/ha). The highest mean yield was obtained from location Wonji (Elfora 

farm). 

Plan for the next year: the trial will be repeated to generate additional data. 

 

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity 4: Crossing and evaluation of F1 Tomato genotypes for fruit yield and 

quality (22-01-20) 

Activity period: 2010-2012 

Objective: to make inter varietal hybridization, evaluate the performance of F1 

genotypes along with parents, estimate combining ability  and hetrosis in F1 

genotypes for fruit yield and quality 

Responsible person: Yosef A., Jibicho G., Tesfa B., Gebeyehu W., Tiruwork A., 

Etenesh G., Beshadu T. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: Alpha lattice with plots size of 8m2.  Spacing of 100cmx30 between rows 

and   plants respectively was used.  

Treatment: 45F1 tomato genotypes along with parents 

Locations: MARC (on-station) 

Summary of Result  

Nine selected tomato genotypes were crossed in half diallel mating design in 2018 

and enough F1 seed produced. 45F1 and parental lines were evaluated at 

Melkassa agricultural research centre in 2019 under irrigated condition. There 

was significant difference among genotypes in both marketable and total yield. 
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Marketable yield ranged from 492 q/ha for F1 genotype #5x#9 to 89.4q/ha for 

variety Fetan. The highest total fruit yield was recorded from F1 genotype #2x#1 

(750 q/ha) followed by #8x#9 (736q/ha) and #5x#3 (739q/ha).  

Plan for the next year: potential genotypes will be advanced and further 

evaluated for yield quality and insect pest reaction.   

 

Project title: Introduction of the high productivity variety in solanaceae crop 

and development of customized cultivation technology 

Project period: 2018-2020  

Activity: Evaluation of Tomato Genotypes for Different Purposes 

Activity period: 2018-2020  

Objective: To evaluate tomato genotypes for different purposes 

Responsible person: Tesfa Binalfew, Jibicho Geleto, Yosef Alemu, Gebeyehu W., 

Shimels A., Birhan Abera 

Reported by: Tesfa Binalfew 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Design: Single plot 

Treatment: 12 

Location: MARC 

Summary of Result 

Tomato genotypes Wonhong No.1, Wonhong No.2, Wonhong No.3, Wonhong 

No.3, Wonhong No.4, Wonhong No.5 and Sarang are cherry types with plum fruit 

shape, firm, free of skin crack and good taste for consumption.  

The other tomato genotypes Tamnara, Tamsere, Tamina, 220, 217 and Eshet are 

fresh market types with round big size fruits. These tomato genotypes are 

characterized with skin cracks which lead the yield unmarketable fruits. These 

may be the season or temperature of production.  

From this mean yield tomato genotype Wonhong No.3 gave highest marketable 

yield while most fresh market tomatoes recorded with low yield of marketable 

tomato yield. Most of the cherry types are good yielder in marketable tomato 

fruits. It is early to give sound recommendation from this trial. So, it is better to 

evaluate the tomato genotypes in their respective category in replicated trial. So, 

further evaluation in designed experiment across location and season is 

important for further selection. 

Plan for the next year: The trial will be categorized into two with replicated trails 

as PVT of tomato genotypes for fresh market type and PVT of Tomato genotypes 

for cherry tomato type.  

 

Project title: Inclusive and Sustainable Value Chains Development in Oromia 

(ISVCDO) 

Project period: 2017-2020  

Activity: Evaluation Open Pollinated and Hybrid Processing Tomato Varieties for 

Yield and Quality 

Activity period: 2017-2020 
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Objective: To identify appropriate processing varieties that can be used as raw 

material for tomato processing factories 

Responsible person: Tesfa Binalfew, Jibicho Geleto, Yosef Alemu, Gebeyehu W., 

Shimels A., Birhan Abera 

Reported by: Tesfa Binalfew 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Design: RCBD 

Treatment: 10 

Location: MARC 

Summary of Result 

As it is known the yield response of OP tomato varieties are lower than the 

hybrids but the seed access and cost is very high to our small holder farmers. 

So, access and supply of alternatives varieties of OPV and hybrids with full 

information is very relevant.  

From this study, the yield and quality results of OPV varieties Gelilema, 

Melkashola and Melka salsa showed very good. Similary from the hybrid groups 

Gelelea F1 and Venis F1 recorded high yield and quality (TSS) than the rest 

varieties. Therefore, these varieties can be used by tomato producer for 

processing purposes depending on the availability of seeds of tomato varieties. 

 

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity: Snap bean Preliminary Variety Trial (22-01-23) 

Activity period: 2019-2020 

Objective: to select and promote snap bean genotypes with high green pod yield 

and quality 

Responsible person: Yosef A., Jibicho G., Tesfa B., Gebeyehu W., Tiruwork A., 

Etenesh G., Beshadu T. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: RCBD with plots size of 7.6m2.  Spacing of 40cmx10cm between rows 

and plants respectively was used.  

Treatment: Seven snap bean genotypes including the standard check variety. 

Locations: MARC (on-station), Wonji (Elfora farm ) 

Summary of Result 

Nine potential snap bean lines with one standard check variety were selected 

from screening trial on the basis of pod characteristics and promoted to PVT. 

These lines were planted at MARC and Wonji under irrigated condition for 

evaluation in 2011. Mean marketable and total yield is presented in Table 20. 

Marketable yield ranged from 66q/ha to 37q/ha for genotype. The highest total 

fruit yield was recorded from genotype Tarrot (96q/ha) followed by Oxinel 

(89q/ha) and HAB 419(81q/ha) Table 1.  
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Plan for the next year: Variety trial will be conducted.  

 

Table 1: Mean marketable and total yield at MARC 2011 & under  irrigated conditions 

Cultivar Marketable yield(Kg/ha) Marketable yield (kg/ha) 

HAB-414 3700 6070 

Oxinel 6130 8880 

Saxa 5270 7450 

HAB-420 4400 5740 

Loiret black gross graine 6100 8080 

Tarrot 6420 9600 

HAB-419 6610 8140 

HAB-406 5740 7870 

Plati 5490 7060 

Mean 5540 7660 

 

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity title (6): Snap bean germplasms maintenance and enhancement (22-

01-38) 

Activity period: 2018-2020 

Objective: to maintain snap bean germplasms for research works. y 

Responsible person: Yosef A., Jibicho G., Tesfa B., Gebeyehu W., Tiruwork A., 

Etenesh G., Beshadu T. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: Single plot 

Treatment: thirty seven snap bean genotypes   
Locations: MARC (on-station) 

Result (data, data interpretation and conclusion) 

Maintenance of 37 snap bean genotypes was conducted at Melkassa Agricultural 

Research Center and a total of 38.7 kg seed was produced (Table 2). 
 

Table 2: Amount of seed (g) of snap bean genotypes, 2018  

No.  Genotype  Amount(gm)  No.  Genotype  Amount(gm)  

No.  HAB-501  1232.1  19  HAB 408  661.6  

1  Plati  974  20  HAB 130  1127.8  

2  KSB 8.7  2754.2  21  HAB 404  560.6  

3  Loiret noire  1496.6  23  Volta  650.8  

4  Lorel Black-grosse Graine  2394.4  24  HAB 173  686.8  

5  Tarrot  1953  25  Oxinel  305.2  

6  Lomami  1298.4  26  HAB 401  1125  

7  HAB 420  1708.2  27  S61  313  

8  Saxa  1674.6  28  HAB 414  436.6  

9  Pyramide  3205  29  KSB-08-03  1029  

10  HAB 409  1829.4  30  Variete Local  629.9  

11  Montano  1101.2  31  Xera  386.6  

12  HAB 438  1135  32  HAB 410  154.2  

13  HAB-416-Aristocrop  234.2  33  SAB-08-11  581.2  

14  SB-318  1055  34  Boston  1112.4  

15  Polister  400.8  35  SBR  286  552.4  

16  S62  571.4  36  HAB 406  138.4  

17  HAB 419  2183.4  37  Opera  385.4  

18  HAB 407  680.6  -  -  -  

Total  38,718.4  
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Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2016-20202 

Activity: Amaranths germplasms maintenance (22-01-39) 

Activity period: 2018-2020 

Objective: to maintain snap amaranth germplasms for future research works. 
Responsible person: Yosef A., Jibicho G., Tesfa B., Gebeyehu W., Tiruwork A., 

Etenesh G., Beshadu T. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: Single plot 

Treatment: thirteen snap bean genotypes   

Locations: MARC (on-station) 

Result (data, data interpretation and conclusion) 

Six amaranths genotypes were maintained at Melkassa Agricultural Research 

Centre in the rainy season in distance isolation. Additional seven genotypes were 

planted under irrigated condition for maintenance purpose at MARC using paper 

bag; however maintenance was not successful as expected. 

Plan for the next year: maintenance of germplasms will be performed in time 
/distance isolation. 

 

Project title: Multiplication and Promotion of Warm Season Vegetable Crop 

Technologies for Different Agro-ecologies (22-03) 

Project period: 2018 to 2020 

Activity title: Breeder Seed Multiplication of Snap bean (22-03-04) 

Activity period: 2018 to 2020 

Objective: to increase and avail adequate initial seeds of snap bean varieties. 

Responsible person: Yosef A., Jibicho G., Tesfa B., Gebeyehu W., Tiruwork A., 

Etenesh G., Beshadu T. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: Single plot 
Treatment: two snap bean varieties 

Locations: MARC (on-station) 

Summry of Result  
Varities (Plati and BC4.4) were multiplied at Melkassa Agricultural Research Centre 

in 2010 and 2011 and a total of 80 kg breeder seed was obtained (Table 1). 

 

Table 1. Amount of seed (Kg) of released snap bean varieties  

No.  Variety  Amount(Kg)  

1  Plati  47  
2  BC 4.4  33  
Total  80  

Plan for the next year: As usual, maintenance of released snap bean varieties and 

adequate breeder seed will be produced. 

 

Project title: Multiplication and Promotion of Warm Season Vegetable Crop 

Technologies for Different Agro-ecologies (22-03) 

Project period: 2018-2020 
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Activity: Breeder Seed Multiplication of Onion (22-03-02) 

Activity period: 2018-2020 

Objective: to increase and avail adequate initial seeds of onion varieties.  

Responsible person: Yosef A., Jibicho G., Tesfa B., Gebeyehu W., Tiruwork A., 

Etenesh G., Beshadu T. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design:  single plot 

Treatment: four onion varieties 

Locations: MARC (on-station) 

Summary of Result 

Four released onion varieties (Nasik Red, Nafis, Robaf and Bombay Red) were 

planted  in total area of 4000m2 in 2010 at Melkassa Agricultural Research 

Centre in distance isolation for breeder seed multiplication. Similarly in 2011, 

three released varieties (Bombay Red, Adama Red and Melkam were planted at 

MARC for seed production.  A total of 349.3kg of breeder seed was produced in 

2010 (Table 1). 

 

Table 1: Amount of seed (Kg) of released onion varieties  

No.  Variety  Amount(Kg)  

1  Bombay Red  30  

2  Violed Deglimi  16.3  

3  Robaf  93  

4  Nasik Red  110  

5  Nafis  100  

Total  349.3  

Plan for the next year: As usual, seed increase and adequate breeder seed of 

released onion varieties will be produced.   

 

Project title: On the support of Horti-LIFE on the project activities to the 

Integrated Pest Management (IPM) on farm testing 

Project period: May 2017 - July 2019 

Objective 1. Demonstration and evaluation of selected onion and Capsicum 

(Chilli and hot pepper)  

Activity title (10): Breeder seed multiplication of capsicum and onion varieties 

Activity period: May 2017 - July 2019 

Responsible person: Yosef A., Tesfa B.,  

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: Single plot 

Treatment: three onion and five capsicum varieties 

Locations: MARC (on-station) 

Summary of Results  
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Twelve kilogram of three onion varieties namely Nasik Red, Nafis and Bombay 

red and 1.5 kg of three hot pepper varieties namely Melka Awaze, Melka Shote 

and Mareko Fana and two chilli varieties namely Melka Dera and Melka Oli have 

been multiplied and provided to SNV for demonstration purposes. 

Plan for the next year: the activity was completed.   

 

Project title: On the support of Horti-LIFE on the project activities to the 

Integrated Pest Management (IPM) on farm testing 

Project period: May 2018- July 2019 

Objective 1. Demonstration and evaluation of selected onion and Capsicum 

(Chilli and hot pepper)  

Activity title (11): Demonstration of selected onion varieties in project target 

districts 

Activity period: May 2018 - July 2019 

Responsible person: Yosef A., Tesfa B. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design:  Single plot 

Treatment: three released onion varieties 

Locations: Dugda, Bora, Adami Tulu Jidu Kombolcha, Ziway Dugda districts 

Summary of Result  

Demonstration of two onion varieties namely Nasik red and Nafis with the local 

variety Bombay red as comparison was conducted on four selected major 

vegetable growing districts (Bora, Dugda, A/T/J/K and Ziway Dugda) of East 

Shewa Zone. A total of 15 demo plots were established, and each demo plot with 

size of 200m2. At Bora district, Elen and Malima Kebeles were considered and 

demonstration activity was established on three farmers' field while the 

demonstration was done on two farmers' field at Dugda District at Dodota Kebele. 

Similarly, at Ziway Dugda district, six demo plots were established on three 

farmers' field of Shelled Goto kebele where each farmer planted the two improved 

varieties along with the local check. At A/T/J/K district, a total of four demo 

plots were conducted on Edo-Gojola and Halaku kebeles on four farmers' field.  

All necessary agronomic practices and pest control measures were performed as 

needed. Seedlings were raised on seed bed and transplanted to the field with a 

spacing of 40 cm x 20 cmx5 cm between water furrows, rows and plants in that 

order. Fertilizers, 200 kg/ha NPS(18-46-0), 79kg/ha urea applied at 

transplanting; 50% of urea at establishment (three weeks after transplanting) 

and the rest at one and half months after transplanting. Mancozeb, ridomil gold, 

fuguron and curzet were applied for the control of different leaf disease whereas, 

best field, belt, decis, karate, nembicidine against insect pests were applied. All 

other cultural practices such as weeding and cultivation were applied as per the 

recommendation for the crop. 
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Data on yield performance and disease reaction of the varieties from most of the 

demo plots was recorded. Moreover, field days were organized where farmers and 

experts assessed the performance of the varieties against the local variety.  

Summary of yield performance and disease reaction of the improved varieties and 

the local check variety is presented in Tables 29,29,30,31. In all of the districts, 

the improved varieties performed better than the local check variety. The highest 

yield, for instance, was recorded for variety Nasik red (388 q/ha) followed by Nafis 

(342 q/ha) at Ziway Dugda district in most of the demo plots. The highest mean 

yield was obtained at Ziway Dugda (365 q/ha) district while the least was 

obtained at A/T/J/K (195 q/ha) district. At A/T/J/K district, there was severe 

irrigation water shortage at the active growth (bulbing) stage of the crop. 

Similarly, the yield obtained at Bora district was also low because of the disease 

infestation mainly purple blotch and stem phylum blight on the local variety. 

Across all the demonstration plots of the four districts, variety Nasik red (315 

q/ha) performed better than Nafis (284 q/ha) and Bombay red (165 q/ha) interns 

of yield. and disease reaction, the improved varieties are again by far tolerant to 

leafy diseases such as purple blotch and stem phylum blight compared to the 

local check variety. The disease pressure was the highest at Bora (1.5) for purple 

blotch and Dugda (1.4) for stem phylum blight than the rest of the districts. 

The demonstrated varieties were also assessed by farmers for yield, bulb 

characteristics, disease and insect pest reaction and marketability Overall 

performance was rated by farmers participated in the field days as better for the 

improved varieties in most of the parameters than the farmers’ variety, Bombay 

red. This has created a better demand for demonstrated varieties; some farmers 

have started multiplying seeds of these varieties for their own use and market. 

Moreover, farmers were interested to produce these varieties for bulb crop and 

seed; and this calls for wide and fast multiplication of seed of the improved 

varieties to satisfy the demand created. 

 

Table 1: Yield performance of improved varieties and local check at four districts 

District Variety Yield(q/ha) 

Zeway Duda 

  

  

Nasik Red 388.3 

Nafis 341.7 

Bombay red - 

  Mean 365.0 

Dugda 

  

  

Nasik Red 335.5 

Nafis 375 

Bombay red 260 

  Mean 323.5 

A/T/J/K 

  

  

Nasik Red 210 

Nafis 272 

Bombay 104 

  Mean 195.3 

Bora 

  

  

Nasik Red 325 

Nafis 284 

Bombay red 132 

  Mean 247 

Plan for the next year: the activity was already completed 
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Project title: On the support of Horti-LIFE on the project activities to the Integrated 

Pest Management (IPM) on farm testing 

Project period: May 2018 - July 2019 

Objective 1. Demonstration and evaluation of selected onion and Capsicum 

(Chilli and hot pepper)  

Activity 2: Demonstration of selected Capsicum varieties in project target 

districts 

Activity period: May 2018 - July 2019 

Responsible person: Yosef A., Tesfa B. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design: Single plot 

Treatment: three released onion varieties 

Locations: Dugda, Bora, Adamitulu-Jidokombolcha, Ziway Dugda districts 

Summary of Result  

Two hot pepper varieties namely Melka shote and Melka Awaze were 

demonstrated at selected farmer's field at four districts, Bora, Dugda, Ziway 

Dugda and A/T/J/K of East Shewa Zone. A total of 11 demo plots of the improved 

varieties were established with each demo plot having an area of 200m2. At Bora 

district, Elen and Malima Kebeles were considered and demonstration activity 

was established on three farmers' field. Similarly, at Ziway Dugda district, four 

demo plots were established on four farmers' field of Shelled Goto kebele; three 

were successful while one failed due to poor establishment due to frost 

occurrence. However, at A/T/J/K kebele one demonstration plot was 

established, but failed due to irrigation shortage during establishment. 

Demonstration activity was also conducted using two improved chilli varieties 

namely Melka Dhera and Melka Oli on two districts (Ziway Dugda district and 

A/T/J/K) , with a total of five demo plots. 

The demonstration activities were conducted under irrigated condition and 

necessary agronomic practices and pest control measures were applied as per 

the recommendations for the crop. Seedlings were raised using tray and 

transplanted to the field with a spacing of 70cm x 30cm between rows and plants 

respectively. Fertilizers, 200 kg/ha NPS (18-46-0) at transplanting and 79kg/ha 

urea(45-0-0)  50% at plant establishment (three weeks after transplanting) and 

the rest at one and half months after transplanting. Mancozeb, Ridomil gold and 

Curzet were applied for the control of different leaf disease whereas best field, 

karate and confidence were applied against different insect pests. All other 

necessary cultural practices such as weeding and cultivation were applied as per 

the recommendation for the crop. 

Data on yield performance of the varieties from most demo plots was recorded 

and presented on Table 32-36. Moreover, field days were organized and 

participated farmers and experts were assessed the performance of the varieties.  

Regarding yield performance of the varieties, yield ranged from 217q/ha for 

variety Melka shote at Ziway Dugda district to 28.5q/ha for variety Melka Awaze 
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at Dugda district; the yield was very low at this site because of frost occurrence 

dung the growth stage. The mean yield of varieties was the highest at Ziway 

Dugda district followed by Bora district. Interms of the variety performance in 

mean yield across districts, Melka shote(164q/ha) performed better than Melka 

Awaze (123q/ha). Regarding chilli varieties, the highest mean yield was obtained 

for variety Melka Dhera than Melka Oli at Ziway Dugda district. The yield 

(40q/ha) obtained for variety Melka Oli at A/T/J/K district was very low due to 

irrigation shortage at the establishment period of the crop.  

The demonstrated varieties were assessed by farmers for pod characteristics and 

marketability. In most of the districts, farmers rated variety Melka Awaze as their 

first variety because of its pod size and high marketability, while Melkashote was 

ranked the second due to its small pod size. Regarding chilli varieties, farmers at 

Ziway Dugda district preferred variety Melka Dhera than Melka Oli due to its 

high marketability and yield and need to produce this variety. Farmers did not 

select Melka Oli, because of low market demand at that locations (central rift 

valley) due to its pod color at green stage; and farmers need to stay for the red 

pod yield to attract markets. From other similar works, we learnt that the 

demand for this variety at its green stage is high in the southern part of the 

country which showed the mandatory to strengthen demonstration of this variety 

at these locations. 

 

Table 1:Yield performance of improved hot pepper varieties at three districts 

District Variety Yield(Kg/ha) 

Ziway Dugda 

  

Melka shote 21700 

Melka Awaze 19630 

  Mean 20700 

Bora Melka shote 13500 

Melka Awaze 14500  
Mean 14000 

Dugda Melka shote 14000 

Melka Awaze 2850 

  Mean 8430 

 

Project title: On the support of Horti-LIFE on the project activities to the 

Integrated Pest Management(IPM) on farm testing 

Project period: May 2016 - July 2018 

Objective 1. Demonstration and evaluation of selected onion and Capsicum 

(Chilli and hot pepper)  

Activity 13: Training on onion and capsicum technologies  

Activity period: May 2016 - July 2018 

Responsible person: Yosef A., Tesfa B. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Locations: Ziway 



 

[195] 

Summary of Result 

Practical and theoretical training on hot pepper and onion production techniques 

(nursery, field management and seed production) and on recognition and 

management of major arthropod and disease pests of major vegetable crops 

including onion, tomato and pepper was provided to a total of 74 development 

agents and farmers from SNV project sites from Bora, Dugda, Ziway Dugda and 

A/T/J/K/ districts in two years. 

 

Project title: Introduction of the high productivity variety in Solanaceae crop 

and development of customized cultivation technology 

Project period: January 2018- December 2021 

Activity title(14). : Introduction, collection and characterization of capsicum 

germplasms 

Activity period: January 2018- December 2021 

Objective: to introduce, collect, characterize and evaluate capsicum germplasms 

for pod characters, yield and disease and insect pest reactions 

Responsible person: Yosef A., Tesfa B. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design:  Single plot, augmented 

Treatment: 160 capsicum germplasms 

Locations: MARC on station 

Summary of Result  

Under this activity, 160 germplasms were acquired from Ethiopian Biodiversity 

Institute (EBI) and clustered into three (Capsicum annum L., Capsicum 

frutsences L, Capsicum Spp. ) based on the information obtained from the 

institute and planted separately for evaluation. The first group was accessions of 

Capsicum annum L. comprising 38 genotypes which was planted in augmented 

design, the second group Capsicum frutescens L. consisting of 9 accessions and 

planted in single plot and the last one is Capsicum spp with 110 genotypes 

planted in augmented design. These activities were planted as indicated during 

the rainy season for evaluation (early June); however most of the accessions were 

susceptible to wilt (Fusarium wilt) and no data was collected. These genotypes 

were planted again under irrigated condition at Melkassa Agricultural Research 

Centre and 60 were maintained and selected for further maintenance and 

evaluation.  

Next plan: further selection among each accession will be made and 

maintenance breeding will be executed; and continues until uniform and distinct 

genotypes obtained.  

 

 

 

Project title: Introduction of the high productivity variety in solanaceae crop and 

development of customized cultivation technology 
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Project period: January 2018- December 2021 

Activity title (15): Evaluation and selection of Korean pepper breeding lines 

(RDA) in Ethiopia` 

Activity period: January 2016- December 2021 

Objective: to evaluate Korean breeding lines (RDA) for adaptation, pod 

characteristics, yield and diseases and insect pest reactions  

Responsible person: Yosef A. , Shimels A. Zebenay, Tesfa B.,  Jibicho G., Zeray 

M., Gebeyehu W.,Yosef A., Etenesh G., Beshadu T.,Tesfaye W. 

Reported by: Yosef Alemu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Design:  augmented design 

Treatment: 44 capsicum germplasms 

Locations: MARC onstation 

Summary of Result  

Forty four germplasms which were introduced from AVRDC and RDA through 

the KOPIA pepper and tomato project were evaluated in augmented design with 

three standard check varieties for adaptation, yield performance, quality and 

reactions to diseases and insect pests at Melkassa Agricultural research centre 

during the rainy season (from April to November). Data on yield and pod 

characters was recorded. Marketable green pod yield ranged from 31.8 t/ha for 

genotype CCA-984A to 0.79 t/ha for genotype CCA-42-A. Similarly total yield 

ranged from 32.25 t/ha for the same genotype CCA-984A to 0.79 t/ha for 

genotype CCA-42-A. There is also considerable phenotypic variability with regard 

to characters such as pod length, diameter, wall thickness, color, pungency, 

plant height and days to 50 % flowering. There are genotypes which have high 

yield potential and are adaptable to our condition. They have better pod 

characters such as color, length, pod thickness and diameter. Depending on the 

pod characters of the genotypes, promising varieties suitable for green pod 

purpose(15 genotypes), chilli(8 genotypes), dual purpose(2 genotypes) (both for 

dry pod and green pod production) and sweet pepper types (2 genotypes) were 

identified and promoted for further evaluation separately in designed 

experiments. 

Next plan: genotypes will be evaluated for green pod purpose, dry, chilli and 

sweet pepper in designed experiments on station and farmers field. 

 

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity: Title: Evaluation of selected open pollinated local hot pepper genotypes 

for different purposes 

Activity period: June2018- June 2019 

Objective: Development of high yield and quality cultivars from local collections for 

local and export market, and Identification of early maturing cultivars adaptable to 

irrigated production system for green pod production 
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Responsible person: responsible: Shimeles, Gebeyehu, Tesfa, Yosef, Jibicho 

Reported by:  Shimeles Aklilu 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress 

Materials and Methods 

Treatment:  18 genotypes  

Design: Single observational plot 

Location: Melekassa 

 

Summary of Result 

Out of the 18 Capsicum genotypes evaluated, there was great difference among 

the genotypes in yield. Thus, Acc-14, 15 and 22 gave the highest total yield of 

31, 25, 22 q/ha respectively and similar trend was also observed in marketable 

yield. Moreover, these accessions gave the longest and widest pods which are 

better than Mareko Fana. But from new accessions the longest fruit with medium 

diameter was recorded only from Acc-9, followed by Acc-20 and Acc-38 which 

were also having taller plants as compared to the others and this was iversly 

reflected on the maturity date.. In general the yield potential and fruit characters 

of Acc-14, 15, 21, 30, 22 and 23 were very satisfactory under MARC condition. 

The data from previous years was not recorded due to unusually serious bird 

problem. Data on yield and other horticultural characteristics are presented on 

(Table1).  

Future plan: The varieties will be evaluated next year at MARC  to confirm their 

performance 

 

Table 1. Fruit characters and yield potential of hot pepper cultivars evaluated at MARC 2018 

no Acc Canopy width (cm) Plant height (cm) Fruit diameter (cm) Fruit length (cm) Yield q/ha 

mark total 

1 Acc-48 42.4 53 11.3 83.5 1.9 3.1 

2 Acc-5 43.6 51.4 11.2 81.7 4.6 6.5 

3 Acc-6 34.6 55.2 12.1 84.6 9.5 12.7 

4 Acc-7 34.4 38.8 13.4 57.2 8.0 10.4 

5 Acc-9 35.2 47.4 9.7 116.2 12.5 17.7 

6 Acc-10 41.8 46.2 10.9 64.7 5.5 8.2 

7 Acc-14 36 42.4 10.1 88.8 23.4 30.9 

8 Acc-15 40.8 51 10.4 104.4 19.7 25.0 

9 Acc-38 61.4 75 9.7 87.2 10.3 13.9 

10 Acc-37 47.2 77 10.7 77 10.4 12.9 

11 Acc-30 48.4 79 11.4 88.4 15.9 20.3 

12 Acc-21 44.4 62 10.7 75.5 14.7 19.2 

13 Acc-26 35.6 43.8 12.8 81.7 12.1 15.7 

14 Acc-23 47.2 48.6 10.2 48.6 14.5 18.4 

15 Acc-20 42.4 53.8 11.5 84.2 9.2 11.8 

16 Acc-22 40.8 53 13.2 86.7 9.0 12.6 

 17 Acc-13 57 64 17 90 15.0 17.0 

18 Marko fana 41 59 12 83 13.0 14.0 
 

mean 43.0 55.6 11.6 82.4 11.6 15.0 

 

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 
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Project period: 2018-2020 

Activity: Evaluation of segregating F2 hot pepper progenies for different 

purposes yield and pest reaction 

Reported by: Shimeles Aklilu 

Period covered: June 2018- June 2019 

Objective: to identify stabile wilt resistant improved F1 progenies (green, dry pod 

and quality) for future release 

Person responsible: Shimeles, Gebeyehu, Tesfa, Yosef, Jibicho 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress   

Design: Single plot 

Treatment: 26 selfed F2 populations 

Location: Melekassa 

Summary of Result  

Marko Fana, and other local selected accessions were crossed to four AVRDC 

materials, to develop F1 generations which were also selfed for two seasons in a cage 

in the rainy season of 2010 and in the off-season these selfed generations were 

planted in the field for selecting the best performing plant. The overall vegetative 

performance and field establishment was satisfactory at MARC for most 

progenies. However progenies of the crosses of that especially involved PBC-731, 

such as PBC-731x916, PBC-731x972, PBC-535x731, ICPN10#5x731 gave by far 

better highest total yield of greater than 30q/ha than the others. The overall yield 

range was 13-59 and 10-55q/ha for total and marketable yield respectively. 

However, the lowest yield of <15q/ha was obtained from 4x12, 11x12 and 12x916 

crosses.  The highest fruits weight was recorded from the crosses of local 

cultivars of Acc-12x11, 11x12, 916x12 compared to others and this difference 

was higher than the parent PBC-731. However, in fruit length the crosses of 

AVRDC parents among themselves and with the local parents was the highest 

followed by the crosses of local x local. Mareko Fana crosses gave medium fruit 

length and diameter as compared to those AVRDC x AVRDC crosses..  Most 

progenies gave medium fruit length and diameter. Most progenies of AVRDC x 

local crosses of ShotexAcc-21 and AVDC x AVRDC, ICPN10#5x Shot and 

223x10#6 gave lowest pod diameter. In general the yield potential and fruit 

characters of most AVRDC x local crosses and AVRDC x AVRDC crosses gave 

very satisfactory performance in fruit yield fruit characteristics than their parents 

under MARC condition .  

Plan for future: The experiment will be continued further to produce more 

progenies and confirm the wider performance of the progenies 

 

Project title: Development and Promotion of Warm Season Vegetable Crops 

Varieties for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity: Hot Pepper PVT for Dry Pod Purpose 

Activity period: June2018- June 2019 

Objective 
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Person responsible: Shimeles, Gebeyehu, Tesfa, Yosef, Jibicho 

Reported: by: Shimeles Aklilu 

Year of report: Jan1 - Dec 31, 2018  

Summary of Progress 

Treatment:  Nine genotypes were evaluated  

Design RCBD in two replications 

Location: Melekassa, and Wonji 

Summary of Result 

The overall vegetative performance and field establishment was satisfactory at 

MARC for all the cvs however cultivars Acc-41, 42, 40, and 11 gave by far better 

total yield than the others..The overall yield range was 11-28 and 10-18q/ha for 

total and marketable yield respectively. Moreover the highest fruits weight was 

also recorded from these genotypes compared to others and this difference was 

also higher than the local check Mareko fana. However, in fruit length, Acc-11 

was highest followed by Acc-41 and Marko fana. Though Mareko Fana gave 

average fruit length as compared to the potential materials, but the fruit width 

was better than others except Acc-11 which gave the longest fruit length and 

diameter.  Most cultivars gave attractive pod characters in color, length and 

width, better than Mareko Fana which was known for better pod color and width. 

In total yield Acc-41 gave the highest yield of 28q/ha followed by Acc-40 (22 

q/ha), Acc-42 and Acc-12 (20 q/ha and 18q/ha) respectively. Whereas, the 

standard check Mareko Fana gave medium yield potential of 15q/ha. Similar 

trend was also observed in marketable fruit yield. In general the yield potential 

and fruit characters of Acc-41, 12, 36 and 40 were very satisfactory under MARC 

condition (Table1). The data from Wonji was not recorded due to serious moisture 

stress and theft problem.  

 

Table1: Fruit characters and yield potential of hot pepper cultivars at MARC. 

Cultivars Average fruit 

length 

 

Fruit 

diameter 

Plant height Average 

fruit wt/gm 

Total yield 

q/ha 

Mark. Yield q/ha 

Acc-36 83.9 8.5 73.8 0.2 16.0 12 

Acc-41 94.6 14.8 55.8 0.2 28.0 18 

Acc-42 81.2 12.6 56.2 0.1 20.0 17 

Acc-40 86 10.6 65 0.2 22.0 15 

Marko fana 91.8 7.1 57.8 0.1 15.0 14 

Acc-12 79.7 8.7 66.2 0.1 18.0 14 

Acc-19 84.6 9.4 72.6 0.2 11.0 10 

Acc-11 97.9 7.5 63 0.2 21.7 20 

Acc-4 74.3 15 72.6 0.3 14.0 12 

mean 77.4 9.4 58.3 0.16 16.5 13 

 

 

 

Project title: Development of Warm Season Vegetable Crops Varieties for Different 

Growing Conditions and Purposes  

Project period: 2018-2020 

Activity: Hot Pepper Variety Evaluation for Green Pod Purpose  
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Activity period: 2018-2020 

Objective:  

Responsible person: Tesfa Binalfew, Jibicho Geleto, Yosef Alemu, Gebeyehu W., 

Shimels A., Birhan Abera 

Reported by: Tesfa Binalfew 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Design: RCBD 

Treatment: 14 

Location: MARC and Wonji 

Summary of Result 

The variety evaluation has been carried out at MARC and Wonji. As a whole, there is 

significant variation in yield and other parameters between the two locations Table 

41. At MARC all the genotypes and checks performed very high respond for all 

characters while at wonji it was less. This may be the locations and soil fertility 

difference. But at both sites, pepper genotypes Wonji PWP, 0512(2), 0411(6), 9905(6) 

and 0409(7) are performed very well in most yield and related merits.  Regarding fruit 

number and size, genotype 0206(1) characterized with high pod number per plant 

while genotypes 0411(6) and 9905(6) are recorded larger and longer pod sizes than 

the rest genotypes. Thus,, those genotypes characterized with high yield and disease 

tolerant will be promoted to national variety trial across locations. 

 

  

Project title: Development and Promotion of Warm Season Vegetable Crops Varieties 

for Different Growing Conditions and Purposes (Code 22-01) 

Project period: 2018-2020 

Activity: Evaluation of Onion Varieties under Rain Fed & Irrigated Conditions 

Persons Responsible: Shimeles, Gebeyehu, Tesfa, Yosef, Jibicho 

Objectives: To identify high yielding and disease tolerant cultivar/s under rain fed 

and irrigated condition. 

To hybridize and select distinct early maturing, high yielding different color onion 

varieties (red, yellows for local market and fresh for export, and whites for 

dehydration). 

Reported by: Shimelis Aklilu 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress 

Design: RCBD in two replications   

Treatment: 7 cvs evaluated. 

Location:MARC 

Summary of Result 

Most of the cultivars had satisfactory stand establishment and vigorous vegetative 

growth due to favourable growing conditions. The cultivars differed, leaf color plant 

height and maturity in which both AVRDC varieties of TGS series were found very 

vigorous and late maturing. The genotypes differed in leaf color ranging from light to 

dark green. The yield potential recorded from all the cultivars ranged from 300- 560 

q/ha and 229-462q/ha for total and marketable yield respectively, in which cultivars, 

Dzt-78 selection, Nafis globe and N-53 gave the highest total yield than the rest of the 

cultivars. Both AVRDC cultivars, TGS3005 and TGS 2255 were found the lowest 
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yielder as compared to others (Table 1). The range bulb weight was from 72-286g for 

the cultivars Nafis globe type to TGS3005. The varieties were found vigorous under 

field condition which was reflected on yield potential, but there was great potential 

for some cultivars under MARC condition which were found superior in yield and 

bulb quality.  

Future plan: The varieties will be evaluated for one more season and selected lines 

will be advanced to yield trial. 

 

Table 1. Yield performances onion varieties under MARC conditionsy evaluations 2018 

 Varieties  Plant height (cm) Marketable yield Q/ha Total yield Q/ha Bulb weight (g) 

Dzt-78 selection 70 461 560 111.8 

- 

70 560 560 

560 
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as N x M, N x B and A x N, gave by far better highest total yield in that order. The 

overall yield range was 250-363 and 240-311q/ha for total and marketable yield 

respectively. However, the lowest yield 250 was obtained from Bombey Red.  Though 

there was no big difference among the crosses and their parents, the highest bulb 

weight was recorded from the crosses of N x M. However, in plant height the crosses 

of Nasik Red (N x M and A x N) still perform better than others (Table 1). In general 

the yield potential and bulb characteristics of most Nasik Red crosses gave very 

satisfactory performance in bulb yield, bulb characters, and in early maturity than 

their parents under MARC condition. In addition 10 F1 progenies of the crosses that 

involved, N x NFS, AFD x B, NFS x B, AFD x N, NFS x TRX were produced in the off 

seasons of 2011. However, during the time of this report they are under evaluation 

for bulb yield and quality at MARC. 

Future plan: The experiment will be continued further to produce more progenies and 

confirm the wider performance of the progenies for future advance 

 

Table 1 . The yield potential of F2 four F2 progenies with their parents at MARC, 2011 

 Varieties  Plant height (cm) Marketable yield Q/ha Total yield q/ha Bulb weight (g) 

AXB 52 269 331 45 

AXN 55 281 325 44 

NXB 50 311 338 45 

NXM 57 312 363 48 

N 48 280 300 43 

B 46 240 250 44 

 mean 54 282 318 44 
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Tropical Fruit Research Program 
 

Project Title 1: Germplasm Enhancement And Variety Improvement Of Tropical 

Fruit Crops 

Activity 1: Papaya National Variety Trial 

Activity period: 2016-2020 

Objective: To evaluate and select superior papaya varieties 

Responsible Person: Girma Kebede, Wegayehu Assefa, Asmare Dagnew, Tesfaye 

Gugissa. 

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress 

Design: RCBD 

Treatment: Six dioecious papaya varieties 

Locations: MARC, Werer, Assossa, Mehoni 

Summary of Result 

Six dioecious papaya varieties (Wn-139, L# 532; WN-140, L # 484; KK-102 L # 

214; MK-114, L # 164; MK114, L # 177; Gergedy-3, L # 159 )  and one check 

(MK-121, L # 516) were planted at MARC,Werer, Assossa and Mohoni to 

understand the performance of the varities in RCBD design  with three 

replication. The first year analysis of variance revealed significant (p < 0.05) 

differences in the parameters studied at MARC. The highest total plant height at 

first flowering (197 cm) was recorded from genotype MK-114 L #164; whereas the 

lowest plant height (117. 7cm) was recorded from, Wn-139 L# 532 (table 1).  The 

highest (188.33 cm) canopy width was also recorded by WN-140 L#484, while 

the lowest (144.67) was recorded from Gergedi -3 L# 159 cm. The thickest  (39.66) 

girth measurement at  30 cm above ground in (cm) was recorded by genotype, 

WN-139 L#532 while the thinnest (20) was recorded from, MK-121 L#516. The 

highest total and marketable fruit yield of (146.7 ton/ha) and (137 ton/ha) were 

obtained from control variety (WN-140 L#484), respectively, without significant 

difference with WN-140 L#484, KK-102 L#214 and Gergedi-3; whereas the lowest 

total fruit yield (57.6 ton/ha) was obtained by MK-114 L#164 at (P>0.05) 

significant level.  Fruit length was significantly affected by verities and the 

highest (447.4 mm) and the lowest (256.3mm) fruit lengths were recorded by MK-

121 L#516 and MK-114 L#164, respectively. Fruit diameter was also significantly 

affected by genotypes. The highest fruit diameter (266.7 mm) was recorded by 

genotype KK-102 L# 214 while the lowest (158.8 mm) was recorded by Mk-114 

L#164 (Table 1). 
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Table.1 Growth, yield and yield component performance of papaya genotypes at MARC  

Variety name Total height 

at first 

flower (cm) 

Internodes 

length (cm) 

Girth meas. 

30 cm above 

ground in 

(cm) 

Canopy spread 

(cm) 

 Marketable 

yield (t/ha) 

 Fruit size (mm) 

Total  

Yield 

(t/ha) 

Dia    Len.  

WN-139 L#532 117.70 6.00 39.66 168.00 98.4 98.970 275.2 226.2 

WN-140 L#484 165.33 6.33 34.66 188.33 122.4 125.4 368.0 225.4 

KK-102 L#214 139.33 7.00 21.66 161.33 118.1 120.5 372.6 266.7 

Mk-114 L#164 197.00 7.66 30.66 145.33 57.6 58.5 256.3 158.8 

Mk-114 L#177 143.67 5.00 30.66 146.33 88.0 91.1 313.7 202.6 

Gergedi-3 L#159 121.00 5.00 28.66 144.67 115.5 116.8 399.4 258.8 

MK-121 L#516 122.33 6.00 20.00 163.00 137.0 146.7 447.4 216.5 

CV 4.84 4.81 16.13 6.93 15.98 16.15 12.88 11.19 

F-test *** *** ** ** *** *** ** ** 

LSD 13.1 0.525 8.44 19.68 29.92 31.01 79.61 44.23 

Plan for future:  Analyze and interpretation of data across locations, selection of better 

performing and wide adapted genotype(s) for verification trial will be carried out. 

 

Activity 2. Evaluation of introduced banana germplasm for high yield and quality 

fruit 

Activity period: 2016-2020 

Objectives: To evaluate and select best performing banana varieties 

Responsible Persons: Asmare D., Wegayehu A., and Girma K. 

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design፡ Single plot 

Treatment: 29 Banana Germplasm 

Locations: MARC 

Summary of Result 

Twenty nine desert and cooking banana germplasms were introduced from Belgium 

and USA which are established at MARC. The genotypes showed total fruit yield 

performance ranged from 0 to 115 tone/ha.  The highest total fruit yield (115 t/ha) 

was recorded by the FHIA=25 ITC1418 followed by FHIA=17 ITC1264 (41 t/ha), 

Kitarasa=ITC1451 (37 tone/ha) and Naine de Chine=ITC0178 (37 t/ha).  Whereas the 

lowest total fruit yield per hectare was recorded by Ibwi=ITC1464 (2 t/ha) followed by 

Med size (5 t/ha), Lkaika and Thai (Aka kluay khay) (6 t/ha). Four genotypes, 

Cocos=ITC0451, Gros Michel=ITC0484, Koutri=ITC0720 and Pisang 

umbuk=ITC0686 were not producing fruit yield.  This might be associated for their 

being late maturing.  The rest genotypes were provided total fruit yield that ranged 

from 9 to 30 t/ha as shown in Ttable 2.   The highest marketable fruit yield per 

hectare was recorded by FHIA=25=ITC1418 (107.2 t/ha) followed by 

FHIA=17=ITC1264 (26).  There were no marketable fruit yield recorded from (Aka 

kluay khay), Fai palagi=ITC1059, FHIA=23=ITC1265 and Ibwi=ITC1464 

Thai.genotypes. 

Plan for future: Selection of candidate genotypes for next national variety trail will 

be preceded 
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Activity  3. Collection, introduction and evaluation of passion fruit germplasm 

for fresh and processing purposes 

Activity period: 2016-2020. 

Objectives: To collect and evaluate passion fruit accessions for different purpose 

Responsible persons: Wegayehu A. and Girma K. 

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design፡ Single plot 

Treatment: Seven genotypes 

Locations: MARC 

Summary of Result 

Six passion fruit genotypes collected from Uganda, Africa Juice and around 

MARC are being established and evaluated. The highest marketable fruit yield of  

(5138 gm/plant) was recorded from genotype FB 200 followed by Uganda 2. 

Whereas the lowest marketable fruit yield (900g /plant) was recorded from FB 

Purple. There was also great variation among  genotypes for fruit  mean  juice 

volume per fruit and the highest fruit juice volume (137 ml) per fruit was recorded 

from variety purple red followed by FB200 (134 ml), while the lowest ( 77) fruit 

volume was recorded from variety FB purple. The genotypes had also great 

difference on mean total soluble solid (TSS) content of fruits. The highest TSS 

(4.00) was recorded for FB 200, whereas the lowest was (8) from FB Purple. 

 

Table 1. Yield and yield components of passion fruit germplasm collection for fresh and processing 

Geno type 

name  

Marketable fruit Unmarketable fruit Fruit size  Juice 

volume 

(ml)/fruit 

TSS 

(%) No. 

Weight 

(grm/plt) No. 

Weight 

grm/plt) 

Length 

(cm) 

Width 

(cm) 

FB Purple 8 900 2 153 8 6 77 8 

Uganda -1 21 3313 4 756 9 8 128 11 

FB 300 12 2155 2 384 10 7 134 11 

FB 200 21 5138 4 497 8 7 126 13 

Uganda 2 38 4029 11 1630 9 7 123 11 

Purple red  14 1764 5 921 10 8 137 11 

Future plan: In addition, further collection and introduction of genotypes will be 

carried out to strength germplasm base. 

 

Activity  4. Maintenance of Banana Varieties and Germplasm for Future Use  

Activity period: 2016-2020 

Objectives: To maintain banana varieties and germplasm for future use 

Persons responsible: Girma K., Wegayehu A. 

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design፡ Single plot 

Treatment: 58 banana genotypes 
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Locations: MARC 

Summary of Result 

Fifty eight registered, recommended, locally collected and introduced banana 

varieties and genotypes (cooking and desert) are being maintained. All the 

necessary yield and yield component parameters have been collected and 

documented. Eleven genotypes, Cooking (Ghana), Green red, Figu Sucree, 

Valery, Ducasse Hybrid, Giner-1, Cocos=ITC0451, Gros Michel=ITC0484, 

Veimama=ITC0576, Pisang umbuk=ITC0686 and Koutri=ITC0720 were not 

producing fruit yield in this fiscal year. 

Future plan:  The Maintenance of banana varieties and germplasm will be 

preceded. 

 

Activity 5. Maintenance Breeding of Papaya Varieties and Germplasm for Future 

Use  

Activity period: 2016-2020 

Objectives: To maintain papaya varieties and germplasm for future use 

Persons responsible: Wegayehu A. and Girma K 

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design፡ Single plot 

Treatment: 115 Papaya genotypes 

Locations: MARC 

Summary of Result 

Papaya genotypes that includes (85 dioecious and 30 hermaphrodites) were 

collected and introduced some years back and maintained through controlled 

pollination for eight generation having six plants per each genotype were 

maintained at MARC. To maintain the genetic purity of the accession continuous 

controlled pollination techniques is being practiced. All the necessary yield and 

yield component parameters have been collected and documented as shown in 

Table 5. However, a few hermaphrodite genotypes (CMF-019, L#84;MK-

107,L#401; Sunrisolo; Thiland Herma; Mamao Sunrise Solo, L#118; which have 

low bearing potential, L#36 and Gergedi-3, L #158, ) have encountered problem 

of continuation to next generation due to low seed set.  

Future plan: Maintenance Breeding of Papaya Varieties and germplasm will be 

preceded 

 

Activity 6. Multiplication of Improved Banana Varieties for Users 

Activity period: 2015-2020 

Objectives: To multiply released Banana varieties for different users 

Persons responsible: Asmare D. and Girma K. and  

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design: Single plot 
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Treatment፡ Registered banana varieties 

Locations: MARC 

Result 

In this fiscal year 6929 banana suckers were multiplied from eleven released 

banana varieties (desert and cooking) and distributed to farmers, universities, 

regional and federal research centers, individuals and private growers.   

Activity 7 . Multiplication of Improved Papaya Varieties for Users  

Activity period: 2015-2020 

Objectives: To multiply papaya varieties for different users 

Persons responsible: Wegayehu Assefa. and Girma K.  

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Design፡ Single plot 

Treatment፡ Three released papaya varieties 

Locations: MARC 

Result 

In this fiscal year, 8000  seedling and 2 kg papaya seeds were multiplied from 

three released hermaphrodite papaya varieties (MK 121 L#516,  KK-103 L#446 

and CMF078 L#56) and distributed to model farmers of regional and federal 

research centers, individuals and private sectors. 

Future Plan፡ Further multiplication and distribution will be carried out 

Project Title 2:  Pre and Postharvest Management And Value Addition Of Tropical 

Fruits  

 

Activity 8:  Determination of NPK fertilizers rate for banana in selected AGP-II 

Districts 

Activity period: 2016-2019 

Objectives:  To determine the optimum rate of NPK fertilizer for banana at its 

growing areas and to see the NPK fertilizer interactions in respect of banana 

response to the fertilizers 

Responsible Persons: Agere Lupi, Girma K, Asmare D., Wegayehu A. 

Reported by:  Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design፡ RCBD  

Treatment: 18 treatments 

Locations: MARC and Meki 

Summary of Result 

The trial is being carried out at MARC and Koka with furrow and drip irrigation 

as independent activity, respectively. Data collection has started and processing 

on computer is on progress and the experiment responsibility has been handed 

over to soil research section.  

Future plan: Data collection, analysis and interpretation will be carried out 
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Activity 9: Influence of Sucker Retention Phase and Cutting Height of Parent 

Pseudostem on follower Suckers’ Yield and Yield Components of Banana 

Activity period: 2018-2020 

Objectives: To examine the effect of sucker retention stages and cutting height 

of parent pseudostem on follower suckers yield and yield components of banana. 

Responsible Persons: Wegayehu A., Awoke M, Girma K., 

Reported by:  Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design፡ RCBD 

Treatment: 16 (4 sucker retention stages and 3 cutting height) 

Locations: MARC, ArbaMinch 

Summary of Result 

The trial is being carried out and data collection has started and anlysis is on 

progress. 

Future plan: Data collection, analysis and interpretation will be carried out 

 

Activity 10: Screening of papaya germplasm for tolerance/ resistance to major 

diseases  

Activity period: 2014  to 2020 

Objectives: To identify resistant/tolerant line(s) against major diseases of 

papaya genotypes 

Person responsible: Endriyas.G, Wegayehu Assefa, Mohammed Yesuf, 

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design: CRD 

Treatment: 115 genotypes 

Location: MARC 

Summary of Result 

This trial has been conducted in two categories hermaphrodite and dioecious. 

The hermaphrodite category was completed a year ago while the dioeucious 

genotypes categories expected to be completed this physical year.  The 

experiment is being conducted batch by batch and the last batch of genotypes is 

being evaluated. 

Sample having pure black spot sign from leaf part were collected and grown by 

using white plastic sheet having high humidity for a day then harvesting the pure 

pathogen to the beaker and adjusting by using hemacytometer. Spraying 2-4 ml 

of suspension to each plant uniformly was done. After one week the pathogen 

starts to infect the leaf of the plant and scoring was started soon. The inoculated 

seedlings were covered by black plastic sheet for 48 hrs for making conducive 

environment for the pathogen in order to penetrate the host. From each line five 

plants were selected for evaluation. According to A.A.R. Oliveira and W.Nishijima, 

2014 disease severity scale, the lines were put in three category, moderately 

resistant, susceptible and highly susceptible.  In the fiscal year 27 dioecious lines 
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were evaluated, but only one genotype (MK-110 L#10) exhibited moderate 

resistance the remaining 26 genotypes were felled under the categories of 

susceptible and highly susceptible (Table 1). 

 
Table.1 Papaya lines showing the disease severity scale under glasshouse 

Scale   

Line (dioecious)  

No. genotypes 

  0 – 1.0 (HR)  NA  0 

  1.1 – 2.0 (MR)  MK-110 L#10  1 

 2.1 – 3.0 (S)  MK-108 L#695, WN-140 L#484, BS-2 L#136, ZW-128 

L#315, Higgins L#49, MK-119 L#295, MK-114 L#177, 

MK-116 L#342, ZW-130 L#223, KK-101 L#479, MK-

104 L#662, MK-112 L#761, ZW-126 L#241, MK-117 

L#731, MK-109 L#153, ZW-124 L#271, MK-113 

L#714, MK-108 L#691, ZW-130 L#227  

20 

> 3.1  (HS)  WN-139 L#532, MK-3 L#149, MK-105 L#55, MK-109 

L#151, MK-111 L#185, MK-127 L#305  

6 

Future plan:  The remaining activities will be screened 

 

Activity  11. Screening of banana (Musa spp) variety against fusarium wilt (Fusarium 

oxysporum f. Sp. Cubense) disease in Ethiopia 

Activity period: 2018-2020 

Objectives: To find out any resistant/tolerant genotype(s) 

Responsible Persons: Endrias G/k, Girma K., 

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design: CRD 

Treatment: Banana germplasm 

Locations: MARC 

Summary of Result 

A preliminary test was done on Dwarf Cavendish, using Fusarium isolate obtained 

from MARC banana field. To meet the objective, however, isolates collected must be 

identified at race level; so far there were identified four races globally.   Banana 

genotypes respond differently for different races. The races are difficult to identify 

using plate morphology and it requires molecular approaches such as PCR, procuring 

reagents for molecular identification is very awkward. The review forum at center level 

was decided the activity suspended for some time until the means for race 

identification is settled. 

Future Plane: Make an effort to get reagents for molecular level study of the race 

Project 3: Technology Transfer And Agricultural Economics Of Tropical Fruits 

 

Activity 12: Pre-Extension and Popularization of Banana Varieties in Ethiopia 

Activity period: 2016-2020 

Objectives: To enhance production and productivity of banana through 

demonstration of improved technologies 

Responsible Persons Fitsum Miruts, Wegayehu Assefa, Tesfaye Gugissa, Girma 

Kebede. 
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Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design: farmers plot 

Treatment:  Banana varieties (Gaint Cavendish, Williams, Poyo, Dwarf Cavendish) 

and farmers 

Locations: Fentale, Lome , Semen shewa, and Awash river basin  

Summary of Result 

Pre-extension demonstration work was carried out in Central rift valley and Semen 

shewa districts.  Selection of potential Kebeles was carried out in collaboration with 

DAs and experts. More than 6929 conventionally and TC multiplied banana suckers 

were demonstrated for 12 male and 4 female farmers.  Moreover, multidisciplinary 

team of researchers from Melkass delivered training to a total of 368 trainees of which 

126 male and 41 female model farmers, 58 male and 11 male development agents, 

and 30 male and 9 female experts on improved banana production and management 

for awareness creation and to bring improvement on the job after filling the gap on 

knowledge, skill and attitude.   

 

Activity 13: Pre-Extension and Popularization of Papaya Varieties in Ethiopia 

Activity period: 2016-2020. 

Objectives: To enhance production and productivity of papaya through 

demonstration of improved technologies 

Persons responsible: Fitsum Miruts, Wegayehu A., Asmare Dagnew, Tesfaye 

Gugissa, Girma K. 

Reported by: Wegayehu Assefa 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

Design: Farmers plot 

Treatment: Released papaya variety and farmers 

Locations: Dodota, Meki, Dugda, Sirea, Boset and Adam districts 

Summary of Result 

The pre extension demonstration of papaya technology has been done with variety.  

Selection of potential Kebeles was carried out in collaboration with DAs and experts. 

More than 8000 papaya seedlings were demonstrated for a total of 31 farmers of them 

24 male and 9 female and 2 kg papaya seed was distributed to different users. The 

technology has demonstrated in Dodota, Meki, Dugda, Sirea, Boset and Adam 

districts. Besides, multidisciplinary team of researchers from MARC delivered 

training to those trainees (368) who were involved in banana production and 

management in the topic of papaya production and management.  

Future plan: The demonstration work will be strengthened 

 

Subtropical fruit crops research 

Program/case team: Subtropical Fruit Crops National Research Program 

 

Activity 1.1: Adaptation and verification of introduced commercial avocado varieties 

Activity period: 2018-2020  

Objective: To test the adaptability and register commercial varieties of avocado 

varieties withhigh yield, biotic and abiotic resistance and quality to different avocado 

growing AEZs 
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Responsible person: Edossa E, Agernesh M, Asmare D, Girma K, Fruit teams of 

Debre Zeit, Jimma, Tepi, Wondogenet Agricultural Research Centers 

Reported by: Agernesh, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress  

Treatments and design 

Five introduced commercial avocado varieties (Chaquate, Simmonds, Jose Antonio, 

AL-I, and AL-II) and a standard check (Hass) have been planted in 2014 using RCBD 

with three replications at MARC, Debre Zeit, Jimma, Wondogenet and Tepi 

Agricultural Research Centers. Six grafted seedlings were used per experimental plot 

with 7m x 7m spacing. Data for vegetative, yield, quality and abiotic/biotic resistance 

parameters were taken. 

Locations: MARC, Debre Zeit, Jimma, Tepi, Wondogenet 

Summary of Result 

All the six avocado varieties generally showed good vegetative performances (Table 1). 

The highest average tree height was recorded for AL-I (4.22 m) while the lowest was 

recorded for Jose Antonio (2.93 m). The rest varieties had intermediate plant height. 

Chaquate had the widest average canopy spread (4.18 m), whereas Jose Antonio 

exhibited 2.99 m canopy width. Jose Antonio and Hass recorded the highest (0.72 m) 

and the lowest (0.57 m) mean girth diameters of below the graft unions, respectively. 

Chaquate and Jose Antonio had the highest and the lowest mean girth measurements 

of above the graft unions, in that order (Table 1).  

 

Table 8. Vegetative performances of commercial avocado varieties at MARC, 2018 

Variety Tree height (m) Girth below union (m) 
Girth above 

union (m) 
Canopy spread (m) 

AL-1 4.22 0.63 0.53 3.67 

AL-II 3.85 0.61 0.51 3.86 

Chaquate 3.07 0.64 0.56 4.18 

Hass 2.97 0.57 0.55 3.43 

Jose Antonio 2.93 0.72 0.47 2.99 

Simmonds 2.97 0.60 0.51 3.15 

Mean  3.34 0.63 0.52 3.55 

Among the six avocado varieties, four of them started to give fruit (Table 2). AL-I gave the highest average marketable (45 q/ha) and total (55 q/ha) 

fruit yields, followed by Chaquate. On the other hand, Chaquate followed by AL-I provided bigger fruits than the other varieties. Jose Antonio and 

Simmonds did not give fruit (Table 2). 

 

 

 

 

 

 

Table 2. Yield performances of commercial avocado varieties at MARC, 2018/19 

Variety Fruit length (cm) Fruit width (cm) 
Marketable 

yield (q/ha) 

Unmarketable 

yield (q/ha) 
Total yield (q/ha) 

AL-I 12.80 8.06 45.0 10.0 55.0 

AL-II 11.26 8.36 16.0 9.0 25.0 

Chaquate 14.46 9.24 36.0 6.0 42.0 

Hass 9.94 7.17 33.0 3.0 36.0 

Jose Antonio - - - - - 

Simmonds - - - - - 

Mean 12.12 8.21 32.5 7.09 39.5 
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Plan for the next year: Further evaluation of the performances of avocado varieties 

will continue. 

 

  

Program/case team: Subtropical Fruit Crops National Research Program 

 

Project period: 2015-2020 

Activity: 1.2: Mango (Mangifera indica L.) variety adaptation and verification 

Activity period: 2015-2020  

Objective: 

To test the adaptability and register commercial varieties of mango varieties with high 

yield, biotic and abiotic resistance and quality to different mango growing AEZs 

Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K, Fruit team of 

Arba Minch Agricultural Research Center 

Reported by: Agernesh Mulugeta, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Treatments and design 

Five introduced commercial mango varieties (Van Dyke, Haden, Brooks, Spring field 

and Indica R-120) and a standard check (‘Apple’ mango) have been planted using 

RCBD with three replications at MARC (replanted in 2017 due to destruction of plants 

by mole rat) and Arba Minch (in 2016) Agricultural Research Centers. Six grafted 

seedlings were used per experimental plot with 5m x 5m planting spacing. Vegetative 

data were recorded.  

Locations: MARC and Arba Minch 

 

Summary of Result 

All the six mango varieties have been well established in the field. The average 

vegetative performances of the six mango varieties are presented in Table 3. The 

highest average tree height (2.22 m) and the widest canopy size (2.11 m) were 

recorded for Indica R-120 variety; while the smallest average tree size was recorded 

for Van Dike (1.8 m tree height and 1.55 m canopy spread). In terms of girth size, 

Indica R-120 had the highest average girth measurements below (25.39 cm) and 

above (20.67 cm) the graft unions. The rest varieties were intermediate in their 

vegetative performances . 

Plan for next year: Further evaluation of the performances of mango varieties will 

continue.  

 

 

Project title: Germplasm enhancement and variety improvement of subtropical fruit 

crops 

Project period: 2015-2020 

Activity: 1.3: Adaptation and verification of pummelo (Citrus grandis) varieties  

Activity period: 2015-2020  

Objectives: 

To test the adaptability and register commercial varieties of pummelo varieties with 

high yield, biotic and abiotic resistance and quality to different citrus growing AEZs 

To enhance the genetic base of pummelo for variety improvement programs  
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Responsible person(s): Asmare D, Edossa E, Agernesh M, Girma K, Fruit team of 

Mehoni Agricultural Research Center 

Reported by: Agernesh, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

Four introduced commercial pummelo varieties (Dwarf Chandler, Dwarf Tahitian, 

Bosworth and Pomlit) have been planted in 2016 using RCBD with three replications 

at MARC and Mehoni Agricultural Research Centers. Four seedlings budded onto C. 

volkamariana were used per experimental plot with 5m x 5m planting spacing. 

Vegetative data were recorded.  

Locations: MARC and Mehoni 

 

Summary of Result 

All the four pummelo varieties have been well established in the field. Average 

vegetative performances are presented in Table 4. The highest average tree height 

(2.83 m) was recorded for Dwarf Chandler while the widest canopy size (1.9 m) was 

recorded for Pomlit. Dwarf Chandler had larger girth size that other varieties (Table1). 

 
Table 1. Vegetative performances of pummelo varieties at MARC, 2018 

Variety Tree height (m) Canopy spread (m) Girth below union (cm) 
Girth above union 

(cm) 

Bosworth pink 2.31 1.73 23.75 21.25 

Dwarf Chandler 2.83 1.69 28.75 25.00 

Dwarf Tahitian 2.62 1.85 27.67 20.00 

Pomlit  2.24 1.90 27.50 23.75 

Mean  2.50 1.79 26.92 22.50 

Plan for next year: Further evaluation of the performances of pummelo varieties will 

continue. 

 

Project period: 2018-2020 

Activity 1.4: Adaptation and verification of lemon (C. limon L.) varieties 

Activity period: 2015-2020  

Objectives: 

To test the adaptability and register commercial varieties of lemon varieties with high 

yield, biotic and abiotic resistance and quality to different citrus growing AEZs 

To enhance the genetic base of lemon for variety improvement programs  

Responsible person(s): Asmare D, Edossa E, Agernesh M, Girma K, Fruit teams of 

Assosa and Mehoni Agricultural Research Centers 

Reported by: Agernesh, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

Four introduced commercial lemon varieties (Lemon Eureka, Limonoria Lisbon, Allen 

Eureka and Frost Eureka) have been planted in 2015 using RCBD with three 

replications at MARC, Assosa and Mehoni Agricultural Research Centers. Four 

seedlings budded onto C. volkamariana were used per experimental plot with 5m x 

5m spacing. Vegetative data were recorded.  

Locations: MARC, Assosa and Mehoni  
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Summary of Result 

All the four lemon varieties have been well established in the field. Data for vegetative 

parameters are presented in Table 5. Allen Eureka had the highest average tree height 

(3.7 m) and the widest canopy size (3.8 m). On the other hand, Frost Eureka had 

short and small trees. Lemon Eureka had the biggest girth size, 47.9 cm and 44.2 cm 

below and above the graft unions respectively (Table1 ). 

 

Table 1. Vegetative performances of lemon varieties at MARC, 2018 

Variety 
Tree height 

(m) 

Canopy spread 

(m) 

Girth below union 

(cm) 

Girth above union 

(cm) 

Allen Eureka 3.7 3.8 46.7 40.7 

Frost Eureka 2.3 2.2 27.1 24.4 

Lemon Eureka 3.5 3.7 47.9 44.2 

Limonoria Lisbon 2.5 2.8 34.7 31.4 

Mean 3.0 3.1 39.1 35.2 

Plan for next year: Further evaluation of the performances of the lemon varieties will 

continue. 

 

Project period: 20108-2020 

Activity: 1.5: Adaptation and verification of Mexican (C. aurantifolia Swing) and large 

fruited lime (C. latifolia tan) varieties  

Activity period: 2015-2020  

Objectives: 

To test the adaptability and register commercial varieties of lime varieties with high 

yield, biotic and abiotic resistance and quality to different citrus growing AEZs 

To enhance the genetic base of lime for variety improvement programs  

Responsible person(s): Asmare D, Edossa E, Agernesh M, Girma K, Fruit team of 

Mehoni Agricultural Research Center 

Reported by: Agernesh, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

Four introduced commercial lime varieties (Bears, Big lime, Lime seedless and 

Tahitian lime) have been planted in 2015 using RCBD with three replications at 

MARC and Mehoni Agricultural Research Centers. Four seedlings budded onto C. 

volkamariana 
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Table 1. Vegetative performances of lime varieties at MARC, 2018 

Variety Tree 

height 

(m) 

Canopy spread 

(m) 

Girth below 

union (cm) 

Girth above 

union (cm) 

Bears 2.70 3.30 35.0 30.6 

Big lime 3.63 3.82 44.2 35.8 

Lime 

seedless 

3.98 3.68 41.7 36.7 

Tahitian 

lime 

- - - - 

Mean 3.44 3.60 40.3 34.37 

Plan for next year: Further evaluation of the performances of lime varieties will 

continue. 
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National Subtropical Fruit Crops Research Program 
 

Project period: 2018-2020 

Activity 1.6: Collection, introduction and evaluation of commercial avocado 

varieties and genotypes  

Activity period: 2018-2020  

Objective: To collect and evaluate avocado accessions for high yield, quality 

fruits and rootstock purpose 

Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K 

Reported by: Agernesh, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

Five introduced commercial avocado varieties and 21 locally collected avocado 

genotypes that can be used as scion/rootstock have been planted on single 

observation plots at MARC. Three to five grafted plants were used per 

genotype/variety with 5m x 5m planting spacing. Vegetative performance data 

were taken. Recommended agronomic and field practices have been applied. 

Location: MARC 

Summary of Result 

The average vegetative performances of five introduced avocado varieties and one 

local genotype are presented in Table 7. Ashdod-7 gave the highest average tree 

height (4.92 m) and the widest canopy size (3.7 m), whereas the shortest tree 

height (2.26 m) and the smallest canopy size (1.61 m) were recorded for Fair 

Child. Ryan had the biggest girth size below the graft union (0.57 m), while Fair 

Child gave the thinnest girth size below the graft union (0.35 m). The highest 

girth measurement above the graft union was recorded for Dagarga (0.54 m) 

followed by Jimma-7 (0.51 m) (Table1 ). 

 

Table 1. Vegetative performances of introduced avocado varieties at MARC, 2018/19 

Variety Tree height (m) Canopy spread (m) 
Girth measurement 

Below union (m) Above union (m) 

Ashdod-7 4.92 3.70 0.56 0.49 

Ashdod-17 3.62 2.53 0.48 0.43 

Dagaraga 3.98 2.80 0.50 0.54 

Fair Child 2.26 1.61 0.35 0.31 

Jimma-7 3.53 3.63 0.53 0.51 

Ryan (Summer Fuerte) 2.58 3.08 0.57 0.49 

Mean 3.48 2.89 0.50 0.46 

 

The average vegetative performances of local avocado collections are presented 

in Table 8. Genotype Dale-1 had most vigorous vegetative growth. Dale-1 had the 

highest tree height (4.83 m) while Wondogenet-5 gave the widest canopy spread 

(5.03 m). The shortest tree height (2.53 m) and the smallest canopy size (2.93 m) 

were recorded for Aleta-3. Similarly, Dale-1 had the biggest girth size below the 

graft union (75.7 cm), while Aleta-3 and Aleta-5 gave the thinnest girth sizes 
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below the graft unions (45.0 cm). The highest girth measurement above the graft 

union was recorded for Chiko-2 (57.5 cm) followed by Dale-1 (53.7 cm).  

Plan for next year: Further evaluation of the performances of both introduced 

and local collections of avocado scion/rootstock varieties/genotypes will 

continue. 

 

Project period: 2018-2020 

Activity 1.7: Collection, introduction and evaluation of resistant/tolerant 

rootstocks to avocado root rot (Phytophthora cinnamomi) 

Activity period: 2018-2020  

Objective: To introduce, collect and evaluate resistant/tol8erant avocado 

rootstock for Phytophthora root rot disease 

Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K, Fruit team 

of Jimma Agricultural Research Center 

Reported by: Agernesh, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Treatment and design 

Introduced avocado rootstock variety Duke-7 which is known for its tolerance to 

Phytophthora cinnamomi along with two locally collected rootstock genotypes 

(Zeway and Tibila) have been planted on single observation plots. Ten grafted 

plants of each genotype have been established in the field. Vegetative 

performances data were taken. Recommended agronomic and field practices have 

been applied. 

Locations: MARC and Jimma 

Summary of Result 

The average vegetative performances of avocado rootstock genotypes at MARC 

are presented in Table 9. A tolerant rootstock variety (Duke-7) has been 

introduced and established at MARC and Jimma Agricultural Research Centers. 

Duke-7 has a dwarfing nature. Duke-7 had 2.8 m average tree height, 1.7 m 

canopy size, 44.9 cm girth size below the graft union, and 43.4 cm girth 

measurement above the graft union. On the other hand, Tibila had the most 

vigorous trees with 4.7 m tree height and 6.1 m canopy diameter (Table 9). Zeway 

genotype had intermediate vegetative growth. The three avocado genotypes were 

tested for rootstock clonal propagation. At Jimma Agricultural Research Center, 

locally collected genotypes (Av3/11 and Av5) and Duke-7 avocado trees showed 

good growth performances with lower mortalities on sick plots. 
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Table 9. Vegetative performances of avocado rootstock genotypes at MARC, 2018/19 

No. Variety Plant height (m) Canopy spread (m) 
Girth below union 

(cm) 

Girth above union 

(cm) 

1 Duke-7 2.8 1.7 44.9 43.4 

2 Tibila  4.7 6.1 105.0 108.0 

3 Zeway  3.1 3.0 60.0 61.0 

 Mean 3.53 3.6 69.97 70.8 

Plan for next year: Avocado rootstock genotypes tolerant to Phytophthora root 

rot will be recommended for wider use and maintained. 

 

Research process: Crop  

 

Project period: 2015-2020  

Activity Title 1.8: Collection, introduction and evaluation of mango germplasm 

for fresh market and processing 

Activity period: 2015-2020  

Objectives: To collect and/or conserve naturalized mango genotypes and 

varieties of mango 

To enhance the genetic base of mango for variety improvement  

Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K 

Reported by: Edossa, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

Two sets of locally collected mango collections (Set-I with 18 and Set-II with 21 

genotypes) have been planted in single observational plots under field conditions 

at MARC. Six plants for each genotype have been established on 7m x 7m 

spacing. Vegetative data were recorded. 

Location: MARC 

Summary of Result 

A. Set-I mango collections 

The average vegetative performances of 18 locally collected mango genotypes are 

presented in Table 10. NE-1 and ME-2 genotypes had the tallest tree height (6.0 

m), while NE-1 and Sodere-2 had the widest canopy size (7.2 m). Apple mango 

had the shortest tree size (4.1 m) while NE-4 had the smallest canopy spread (3.6 

m). ME-2 had the highest girth measurements (134.3 cm and 110.7 cm for below 

and above the graft unions respectively). The lowest girth measurements for 

below and above the graft unions were recorded for NE-3 (74.2 cm) and NE-6 

(51.9 cm), respectively (Table 1). Among these genotypes, there are some 

polyembryonic trees. These include Apple mango, W-3, NE-2, and NE-6. These 

four polyembryonic genotypes and Sabre mango rootstock variety have been 

included in the mango rootstock evaluation trial. All the remaining genotypes are 

being maintained for rootstock seed collection. 

 
 

 

Table 1. Vegetative performances of local mango genotypes (Set-I) at MARC, 2018 
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Genotype 
Tree height 

(m) 

Canopy spread 

(m) 

Girth size 

below union (cm) 

Girth size 

above union (cm) 

Apple mango 4.1 5.6 90.0 62.5 

ME-1 4.8 6.9 102.0 86.1 

ME-2 6.0 7.0 134.3 110.7 

ME-3 4.8 5.2 85.0 76.0 

ME-6 5.2 6.1 96.3 79.4 

ME-7 5.8 6.8 117.0 79.0 

NE-1 6.0 7.2 94.2 78.3 

NE-2 (Kent) 5.4 5.7 90.8 72.8 

NE-3 (Tommy) 4.5 4.8 74.2 55.0 

NE-4 (Keitt) 4.2 3.6 81.0 47.0 

NE-6 4.9 5.0 123.8 51.9 

NE-7 4.5 6.2 89.3 61.0 

Sodere-1 4.8 5.1 81.2 68.0 

Sodere-2 4.9 7.2 110.7 85.1 

Sodere-3 5.0 6.6 120.8 92.0 

Sodere-11 4.8 5.3 88.7 63.3 

W-1 4.7 6.8 124.6 91.7 

W-3 5.1 6.1 82.9 69.3 

Mean 4.97 5.96 99.27 73.84 

 

B. Set-II mango collections 

The average vegetative performances of 20 locally collected mango genotypes are 

presented in Table 11. Salga-7 and Gambela-11 genotypes had the tallest tree height 

(4.8 m) and the widest canopy (6.3 m), respectively. On the other hand, Selam-1 gave 

the shortest trees (1.8 m) while Salga-6 had the smallest trees (2.2 m canopy spread). 

Salga-7 had the highest below the graft union girth size (78 cm) followed by Assosa-

3 (75 cm), while Assosa-2 had the highest above the graft union girth measurements 

(60 cm). Selam-1 had the lowest girth measurements below (35 cm) and above (25 

cm) the graft unions (Table 11). All the trees of some mango collections namely, 

Gambela-2, Gambela-4, Gambela-12, Geme-4, Geme-5, Salga-4, Salga-5, and Selam-

2 did not survive in the field. 

Plan for next year: Further evaluation of the performances of mango genotypes will 

continue. 

 

 

Project period: 2018-2020 

Activity: 1.9: Evaluation of introduced citrus germplasm for high yield and quality 

fruit 

Activity period: 2017-2020  

Objective: 

To evaluate citrus genotypes and varieties with high yield, biotic and abiotic 

resistance and quality to different citrus growing AEZs 

Responsible person(s): Asmare D, Edossa E, Agernesh M, Girma K 

Reported by: Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

 

 

Summary of progress: 
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Treatments and design 

Twenty-three citrus varieties and genotypes have been planted on single observation 

plots at MARC. Four plants budded onto C. volkamariana were used per variety with 

6m x 6m spacing. Vegetative data were recorded. Recommended agronomic and field 

practices have been applied. 

Location: MARC 

Summary of Results 

The average vegetative performances of 21 introduced citrus varieties and genotypes 

are presented in Table 12. Idii and Rough Lemon genotypes had the tallest tree height 

(3.73 m) and the widest canopy (3.70 m), respectively. On the other hand, Valencia 

Orange gave the shortest (2.05 m) and the smallest trees (2.0 m canopy spread). Sweet 

Pomlet had the highest below the graft union girth size (63 cm), while Tangelo Tangor 

and Sweet Pomlet had the highest above the graft union girth measurements (59 cm). 

Citrus Macrophylla and Sour Orange had the lowest girth measurements below (39 

cm) and above (34 cm) the graft unions, respectively. All the trees of Arizona 861 and 

Lime Seedless did not survive in the field. 

Plan for next year: Adapted citrus varieties will be promoted to multi-location variety 

trials. 

Project period: 2017-2020 

 

Activity 1.10: Collection, establishment and evaluation of naturalized citrus 

(Citrus spp. L.) genotypes 

Activity period: 2017-2020 

Objectives:To collect and conserve genotypes/commercial varieties in various areas 

of the country for future germplasm enrichment programs. 

To study the extent of Citrus spp. genetic diversity available of naturalized population 

and introduced genotypes/commercial varieties.   

Responsible person(s): Asmare D, Girma K, Edossa E, Agernesh M (MARC), Fruit 

team at Mehoni Agricultural Research Center 

Reported by: Asmare and Agernesh 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design  

Survey and exploration were planned to be conducted in various citrus production 

belts of the country to identify Citrus spp. and document their diversity representing 

important scions and rootstocks. Field selected scion woods were budded on 

rootstock seedlings for each collection in shade net house and field planted at MARC 

as non-replicated single plot observation trial. 

Locations: MARC, Mehoni; major citrus production areas 

Summary of Results 

In-situ characterization and field collections were made from Upper Awash, Ethiopian 

Sugar Corporation (ESC) fruit field at Abadir (Methara), Tony farm (Dire Dawa), Shewa 

Robit, Mersa and Tis Abalima (Table 13). Scion woods were taken from selected trees 

and were budded onto C. volkamariana and field planted at MARC. An observation 

was also made on rootstocks that have dwarfing characteristics and hence collections 

were made from Tony farm and Tis Abalima which were introduced by Italians (Table 

1).  
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Table 1. Collected and established naturalized citrus genotypes at MARC, 2018 

Genotype  Collection sites No. of established 

trees in the field 

Purpose 

CAR-1220 Citrange North Wello (Tis Abalima) 3 Rootstock 

Mersa-01 North Wello (Mersa area) 1 Scion 

Mersa-04 S. orange North Wello (Mersa area) 4 Scion 

Mersa S. orange  North Wello (Mersa area) 3 Scion 

Shewa Robit-08 North Shewa (Amhara) 4 Scion 

Shewa Robit-09 S. orange North Shewa (Amhara) 2 Scion 

Tis Abalima 05 S. orange North Wello 1 Scion 

Tis Abalima-07  North Wello 3 Rootstock 

Troyer Citrange Tony farm (Dire Dawa) 4 Rootstock 

Yeferenj Lomi Methara Sugar Estate (Abadir) 4 Scion 

Yeferenj Mandarin Methara Sugar Estate (Abadir) 1 Scion 

Plan for next year: Further collection will be made from Were Babu area and Tigray 

region (Gundagundo area). 

 

 

Project period: 2014-2020 

Activity: 1.11: 
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Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K, Fruit teams of 

Assosa and Arba Minch Agricultural Research Centers 

Reported by: Edossa and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

One released (Apple mango) and three registered mango varieties (Keitt, Kent and 

Tommy Atkins) have been planted using RCBD with three replications at MARC, 

Assosa and Arba Minch Agricultural Research Centers. Six grafted seedlings were 

used per experimental plot with 5m x 5m spacing. 

Locations: MARC, Assosa, Arba Minch 

Summary of Result 

Trees of the four mango varieties (Apple mango, Keitt, Kent and Tommy Atkins) are 

being maintained at MARC under field conditions for the purpose of scion bud-stick 

sources for the nation. 

Plan for next year: The field maintenance of these mango varieties will continue. 

 

Project period: 2018-2020 

Activity: 1.13: Field maintenance of Citrus spp. varieties and genotypes  

Activity period: 2014-2020 

Objectives: 

To conserve locally available and introduced Citrus spp. genotypes and varieties  

To enhance the genetic base of Citrus spp. for variety improvement  

To establish a database for citrus germplasm collections 

Responsible person(s): Asmare D, Edossa E, Agernesh M, Girma K, Fruit team of 

Mehoni Agricultural Research Center 

Reported by: Asmare, Agernesh and Edossa 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

Forty-two commercial citrus scion varieties (17 sweet orange, 15 mandarin, three 

lemon, two lime, four grapefruit and one tangerine) and 12 rootstocks have been 

planted on single observation plots at MARC and Mehoni Agricultural Research 

Centers. Four plants budded onto C. volkamariana were used per variety with 5m x 

5m and 6m x 6m spacing for scions and rootstocks respectively. Data for vegetative 

performances were recorded. Recommended agronomic and field management 

practices have been applied for both maintenance blocks. 

Location: MARC and Mehoni 

 

Summary of Result 

The citrus scion varieties have been replanted at new research field as the old 

maintenance stock showed declining symptoms at MARC. The varieties generally 

showed good establishment except for mandarins that needed for replanting. The 

rootstock varieties are being maintained in the old maintenance block, and grafted 

seedlings are ready for new establishment. 

 

 

A. Sweet Oranges 
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Average performances recorded for vegetative parameters are presented in Table1 . 

Olinda Valencia recorded the highest tree height of 2.95 m, followed by Hamlin with 

2.9 m tall.  The shortest plants were recorded for Jaffa (0.95 m), Carter Naval (1.33 

m) and Shamute (1.34 m). The variety Ruby had the widest canopy size (3.21 m), 

followed by Ruby Blood (2.85 m). Jaffa and Shamute varieties had smaller trees with 

canopy sizes of 0.65 m and 0.81 m, respectively. Jaffa and Ruby varieties showed the 

highest girth diameters below and above the budding unions (Table 1). Jaffa, Carter 

Naval and Shamute showed the least vigor meriting further investigation on their 

dwarfing nature and compatibility with C. volkamariana. 

 

Table 1. Vegetative performances of sweet orange varieties at MARC, 2018/2019 

Variety 
Plant height 

(m) 

Canopy spread 

(m) 
Girth above union (m) Girth below union (m) 

Campbell Valencia 2.58 2.48 0.32 0.39 

Carter Naval 1.33 1.15 0.27 0.31 

Cutter Valencia 2.31 2.61 0.34 0.39 

Frost Naval 2.61 2.38 0.31 0.36 

Frost Valencia 2.66 2.41 0.36 0.41 

Hamlin 2.90 2.73 0.37 0.43 

Jaffa 0.95 0.65 0.42 0.47 

Olinda Valencia 2.95 2.63 0.37 0.42 

Pineapple 2.53 2.33 0.33 0.39 

Ruby 2.73 3.21 0.44 0.45 

Ruby Blood 2.91 2.85 0.37 0.41 

Shamute 1.34 0.81 0.25 0.34 

Skagus Bonanza  2.34 2.24 0.31 0.36 

Temple Orange 2.45 2.05 0.27 0.32 

Valencia Rhugs 2.59 2.80 0.29 0.36 

Valencia Rhode   2.65 2.34 0.27 0.35 

Washington Naval 2.74 2.65 0.32 0.38 

Mean 2.39 2.25 0.33 0.38 

 

B. Mandarins 

Average performances recorded for vegetative parameters of mandarin varieties are 

presented in Table 1. The variety Dancy recorded the highest tree height of 2.74 m, 

followed by Temple Mandarin with 2.49 m tall.  The shortest plants were recorded for 

Tangor (1.0 m), Murcott (1.11 m) and Ponkan (1.14 m). The variety Dancy had the 

widest canopy size (2.63 m), followed by Temple Mandarin (2.01 m). Ponkan, Fremont 

and Tangor varieties had smaller trees with canopy sizes of 1.04 m, 1.05 m and 1.06 

m, respectively. Mineola and Trovita varieties showed higher girth diameters above 

the budding unions, while Orlando and Tangor had smaller above the union girth 

size. On the other hand, Dancy, Ponkan and Temple Mandarin showed larger below 

the union girth sizes. Several varieties showed bigger girth size above than below the 

budding unions, which may be an indication of incompatibility of scions with the 

rootstock (Table 1). Murcott and Tangor also showed the least vigor meriting further 

investigation on their dwarfing nature and compatibility with C. volkamariana. 

 

 

 

 

 

 

Table 1. Vegetative performances of mandarin varieties at MARC, 2018 
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Variety 
Plant height 

(m) 

Canopy spread 

(m) 
Girth above union (m) Girth below union (m) 

Clementine 1.73 1.34 0.20 0.27 

Dancy 2.74 2.63 0.28 0.34 

Fairchild 1.75 1.25 0.21 0.23 

Fremont 1.74 1.05 0.20 0.22 

Kara 1.88 1.13 0.35 0.22 

Lee Tangerine 1.56 1.50 0.16 0.19 

Murcott 1.11 0.63 0.12 0.13 

Nova 1.61 1.48 0.23 0.28 

Osceolia 1.95 1.73 0.24 0.28 

Ponkan 1.14 1.04 0.20 0.33 

Satsuma 1.49 1.71 0.20 0.21 

Temple Mandarin 2.49 2.01 0.31 0.33 

Trovita 1.44 1.39 0.50 0.22 

Mineola 1.50 1.50 0.58 0.21 

Orlando 1.25 1.35 0.17 0.19 

Tangor 1.00 1.06 0.18 0.19 

Mean 1.65 1.43 0.26 0.24 

 

C. Limes 

Average performances recorded for vegetative parameters of lime varieties are 

presented in Table 16. More vigor was recorded for the variety Bears in all the 

parameters than the Mexican lime (Table 1). 

 
Table 1. Vegetative performances of lime varieties at MARC, 2018/19  

Variety 
Plant height 

(m) 

Canopy spread 

(m) 
Girth above union (m) Girth below union (m) 

Bears 3.31 3.30 0.44 0.47 

Mexican 2.18 2.18 0.29 0.31 

Mean 2.75 2.74 0.37 0.39 

 

D. Lemons 

Average performances recorded for vegetative parameters of lemon varieties are 

presented in Table 1. The variety UCR Improved recorded the highest tree height (2.75 

m) and canopy diameter (3.23 m), followed by Allen Eureka with 1.91 m tree height 

and 1.95 m canopy width.  The shortest plants were recorded for Tangor (1.0 m), 

Murcott (1.11 m) and Ponkan (1.14 m). The variety Limonoria Lisbon had shorter 

trees (1.24 m) with narrower canopy size (0.94 m). Limonoria Lisbon and UCR 

Improved varieties showed higher girth diameters above and below the budding 

unions, respectively. The variety Limonoria Lisbon showed bigger girth size above 

than below the budding unions (Table 1). This variety also showed the least vigor 

meriting further investigation on their dwarfing nature and compatibility with C. 

volkamariana. 

 
Table 1. Vegetative performances of lemon varieties at MARC, 2018 

Variety 
Plant height 

(m) 

Canopy spread 

(m) 
Girth above union (m) Girth below union (m) 

Allen Eureka 1.91 1.95 0.23 0.27 

Limonoria Lisbon 1.24 0.94 0.44 0.32 

UCR Improved 2.75 3.23 0.39 0.46 

Mean 1.97 2.04 0.35 0.35 

 

E. Grapefruits 

Average performances recorded for vegetative parameters of grapefruit varieties are 

presented in Table 1. The variety Red Blush recorded higher tree height (1.73 m) and 

canopy diameter (1.80 m), followed by Red with 1.25 m tree height and 1.40 m canopy 
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width.  The shortest plants were recorded for Shamber (1.01 m) with the narrowest 

canopy size (1.01 m). Red Blush variety showed higher girth diameters above and 

below the budding unions (Table 1).Shamber variety showed the least vigor meriting 

further investigation on their dwarfing nature and compatibility with C. 

volkamariana. 

 
Table 1. Vegetative performances of grapefruit varieties at MARC, 2018 

Variety 
Plant height 

(m) 

Canopy spread 

(m) 
Girth above union (m) Girth below union (m) 

Red Blush 1.73 1.80 0.25 0.30 

Reed 1.25 1.40 0.17 0.16 

Shamber 1.01 1.01 0.12 0.15 

Star Ruby  1.14 1.15 0.16 0.19 

Mean 1.28 1.34 0.18 0.20 

 

F. Citrus rootstocks 

Ten introduced citrus rootstocks that include Brazilian sour orange, Citrumelo, 

Cleopatra mandarin, Estes, Etrog citron, Mexican lime, Pineapple sweet orange, 

Rangpur lime, Sacton citrumelo, Volkameriana, Willow leaf mandarin and 

Ornamental lemon were established in the old block. However, after establishment 

all trees of Etrog citron and Rangpur lime died due to unknown reason. Grafted 

seedlings for the eight citrus rootstocks are ready for establishment in new foundation 

block. 

Plan for next year: The field maintenance of citrus scions and rootstocks will 

continue. Selected citrus scion and rootstock varieties will be promoted to multi-

location trials. 

 

Project period: 2018-2020 

Activity: 1.14. Field maintenance of grapevine (Vitis vinifera) varieties and 

genotypes 

Activity period: 2014-2020 

Objectives: 

To conserve locally available and introduced grapevine genotypes and varieties  

To enhance the genetic base of grapevine for variety improvement 

To establish a database for grapevine germplasm collections 

Responsible person(s): Girma K, Edossa E (MARC), Fruit team of Debre Zeit 

Agricultural Research Center 

Reported by: Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design  

A total of 84 introduced and locally collected table, rasin, and wine (red and 

white) grapevine varieties and genotypes have been planted on single observation 

plots at MARC and Debre Zeit Agricultural Research Centers. Five rooted cuttings 

were used for planting per each variety/genotype with 2.5m x 2m spacing.  

Locations: MARC and Debre Zeit 

 

Summary of Results 
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The maintenance field of the grapevine varieties and genotypes at MARC is in 

good condition. However, three of the 84 grapevine varieties/genotypes failed to 

establish in the field. Planting materials of rooted cuttings for these 

varieties/genotypes are being prepared for re-establishment. All the necessary 

agronomic and field management practices for the maintenance block have been 

carried out as per the current production recommendations. 

Plan for next year: The field maintenance of the grapevine varieties and 

genotypes will continue and vegetative, yield, and quality performances the 

grapevine materials will be further evaluated. 

 

Project title: Germplasm enhancement and variety improvement of subtropical 

fruit crops 

Project period: 2018-2020 

Activity: 1.15: Maintenance of different fruit crops (Ziziphus, pomegranate, fig, 

lychee, longan, olive, carob and noni) for further study 

Activity period: 2014-2020  

Objectives: 

To conserve locally available and introduced genotypes and varieties of 

subtropical fruit crops  

To enhance the genetic base of variety improvement of subtropical fruit crops 

Responsible person(s):  Girma K, Edossa E 

Reported by: Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

 

Summary of progress: 

Treatments and design  

Different high value fruit crops such as pomegranate, fig, Ziziphus, olive and 

others have been planted at MARC on single plots with appropriate spacing. 

These fruit crops collections were characterized using IPGRI descriptors and data 

on agronomic performance and fruit quality parameters were taken. 

Location: MARC 

Summary of Results 

Seven pomegranates, 8 fig, 7 Ziziphus, 8 olive, 1 lychee, 1 longan, 1 carob and 2 

noni genotypes and varieties are being maintained under field conditions at 

MARC. All the necessary agronomic and field management practices for the 

maintenance block have been carried out as per current production 

recommendations. 

Plan for next year: The field maintenances of these high value fruit crops 

varieties/genotypes will continue and some promising genotypes will be 

promoted to further profound study based on preliminary information. 

 

 

 

Project title: Germplasm enhancement and variety improvement of subtropical 

fruit crops 
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Project period: 2018-2020 

Activity Title 1.16: Field maintenance of guava (Psidium guajava) varieties and 

genotypes 

Activity period: 2014-2020  

Objectives: 

To conserve locally available and introduced guava genotypes and varieties  

To enhance the genetic base of guava for variety improvement 

To establish a database for guava germplasm collections 

Responsible person(s): Girma K, Edossa E, Agernesh M, Asmare D 

Reported by: Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

Three processing type guava varieties: Psi guajava (Beaumant), Psi guajava 

(Kahaa kala) and Psi guajava (Walakea), which were introduced in 1991, and five 

locally collected fresh type guava genotypes (Nura Era, 70.512, Hirna, 70.513 

and Sodere) have been planted on single observation plots. Eight to ten clonal 

seedlings were used for planting per each variety/genotype with 6m x 6 m 

spacing. Recommended agronomic and field practices have been applied. 

Location: MARC  

Summary of Results 

The three processing type guava varieties are characterized by their high acid 

content and pink or pale color (typical guava processing quality). Whereas, the 

fresh type genotypes have low acid content and they are consumed as fresh fruit. 

All the eight guava varieties and genotypes are being maintained at MARC under 

field conditions. 

Plan for next year: The field maintenance of the guava varieties and genotypes 

will continue. 

 

Project title: Germplasm enhancement and variety improvement of subtropical 

fruit crops 

Project period: 2018-2020 

Activity Title 1.17: Field maintenance of cazamiroa varieties and genotypes 

Activity period: 2014-2020  

Objectives: 

To conserve locally available and introduced cazamiroa genotypes and varieties  

To enhance the genetic base of cazamiroa for variety improvement 

To establish a database for cazamiroa germplasm collections 

Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K 

Reported by:  Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

 

 

Summary of progress: 
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Treatments and design፡ four local cazamiroa collections (Sep, 56, 64, Sodere), 

each budded onto three different rootstocks (8, 37 and 66), were planted on single 

plots with 6m x 6m spacing at MARC. Vegetative data were recorded. All the 

necessary field management practices for the maintenance block have been 

carried out as per current production recommendations. 

Location: MARC  

Results 

Four local genotypes of cazamiroa (Sep, 56, 64, Sodere) have been maintained at 

MARC under field condition. The vegetative performances of the guava collections 

are presented in Table 19. Genotype 56/66 gave the highest plant height (6.92 

m) while genotype Sodere/66 had the shortest trees (4.1 m). Genotypes Sodere/8 

and Sodere/66 gave the widest (7.6 m) and the narrowest (2.1 m) canopy sizes, 

respectively. Genotypes Sodere/8 and 64/8 had the highest girth measurements 

(1.23 m). Genotype Sodere/66 had the smallest trees (Table 19). In general, 

rootstocks 8 and 66 have shown high vigor and dwarfing nature, respectively. 

 

Table 19. Vegetative performances of cazamiroa collections at MARC, 2018 

Variety 
Plant height 

(m) 

Canopy diameter 

(m) 

Girth measurement 

(m) 

Sep/8 5.83 6.02 0.73 

Sep/37 5.80 5.98 0.77 

Sep/66 6.30 5.17 0.87 

56/8 5.82 5.50 0.82 

56/37 5.07 4.89 0.61 

56/66 6.92 4.85 0.75 

64/8 5.80 5.50 1.23 

64/37 4.77 4.33 0.79 

64/66 6.10 5.20 0.75 

Sodere/8 6.40 7.60 1.23 

Sodere/37 5.10 5.50 0.87 

Sodere/66 4.10 2.10 0.50 

Mean 5.67 5.22 0.83 

 

Plan for next year: The field maintenance of the cazamiroa collections will 

continue. vegetative, yield, and quality performances will be further evaluated. 

 

Project title: Germplasm enhancement and variety improvement of subtropical 

fruit crops 

Project period: 2017 - 2019 

Activity: 1.18: Study on the salt tolerance of polyembryonic mango rootstocks 

cultivars 

Activity period: 2017 - 2019  

Objectives: 

To asses spatial and temporarily soil salinity/sodicity in the mango orchards in 

the Rift Valley of Ethiopia  

To identify the relative tolerance of potential mango rootstocks varieties to 

salinized water on the seed germination  

To identified the relative tolerance of potential mango rootstocks varieties to 

salinized soil media 

Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K, Fruit team 

of Mehoni Agricultural Research Center 
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Reported by: Agernesh and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Treatment and design 
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Objectives: 

To develop appropriate vegetative propagation protocol and optimum media to 

multiply subtropical fruits 

To understand physiology of subtropical fruits and their response for the 

environmental factors 

To generate sustainable and efficient optimum nursery media and soil fertility 

management practices of subtropical fruits 

Activity 2.1: Evaluation of high-density planting system on mango (Mangifera 

indica) 

Activity period: 2017-2020 

 Objectives: 

To evaluate the effects of high-density planting on Apple mango trees  

To identify the best population of Apple mango trees 

Responsible person(s):  Girma K, Edossa E, Agernesh M, Asmare D  

Reported by: Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress 

Treatments and design  

Four high density plant configurations (7m x 7m; 7m x 4m; 6m x 4m; 4m x 3m) 

laid in a RCBD with three replications are to be tested along with the conventional 

mango planting technique at MARC to test the viability of high-density planting 

in mango under local growing conditions. Apple mango variety and Sabre 

rootstock have been used for the field trial. All necessary agronomic practices 

and data are being collected. 

Location: MARC 

Summary of Results 

In June 2019, grafted apple mango seedlings have been planted in four different 

planting densities (7m x 7m; 7m x 4m; 6m x 4m; 4m x 3m) with replications. 

They are in good establishment in the field. 

Plan for next year: Proper field management operations will be carried out and 

all necessary data will be taken for performance evaluation.  

 

Project period: 2018-2020 

Activity title 2.2: Field evaluation of phenology (growth cycle) and fruiting 

season of released avocado varieties 

Activity period:  

Objective: 2015-2020  

To study the phenological cycle of improved avocado varieties  

Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K 

Reported by: Edossa and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

The experiment has been conducted on already established trees at MARC that 

have been laid in RCBD with three replications. Six released avocado varieties 
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(Bacon, Ettinger, Fuerte, Hass, Nabal and Pinkerton) have been used for this 

experiment. Data were collected for flushing, flowering and fruit set. 

Location: MARC  

Summary of Results 

Avocado flowering at MARC concentrated in November. However, some avocado 

varieties such as Ettinger and Hass started flowering in late September and peak 

flowering occurred in October. In all avocado varieties, vegetative flushing 

occurred at the same time with flowering. Peak avocado harvesting was made in 

September. Generally, the data indicated phenological trend varies throughout 

months in the year and some differences observed among varieties. 

Plan for next year: All necessary data recording will continue for further 

evaluation. 

 

Project title: Germplasm enhancement and variety improvement of subtropical 

Fruit crops 

Project period: 2018-2020 

Activity: 2.3: Evaluation of phenology (growth cycle) and fruiting season of 

released mango varieties 

Activity period: 2015-2020  

Objective: 

To study the phenological cycle of improved mango varieties  

Responsible person(s): Edossa E, Agernesh M, Asmare D, Girma K 

Reported by:  Edossa and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 

The experiment has been conducted on already established trees at MARC that 

have been laid in RCBD with three replications. Four released/registered 

varieties (Apple mango, Tommy Atkins, Kent and Keitt) have been used for this 

experiment. Data were collected for flushing, flowering and fruit set. 

Location: MARC  

Summary of Result 

Mango started flowering in November for most varieties and ended in February. 

However, this year Apple mango and Tommy Atkins flowered early while Keitt 

and Kent mango varieties flowered lately. All mango varieties produced vegetative 

flush in October and November. Except Tommy Atkins all other mango varieties 

were ready for harvesting in July. Fruits from Tommy Atkins mango variety were 

harvested in June. 

Plan for next year: All necessary data recording will continue for further 

evaluation. 

 

 

 

Project period: 2018-2020 



 

[232] 

Activity: 2.4: Clonal propagation for selection of avocado rootstock to root rot 

(Phytophthora cinnamomi) and desire characters 

Activity period: 2015-2020 

Objectives: 

To build up clonal propagation protocol for avocado rootstocks and assess 

desirable characteristics  

Screening of avocado germplasm that exhibits tolerance/resistance to 

Phytophthora cinamomi (root rot) of avocado 

Responsible person(s):  Wegayehu A, Girma K, Edossa E, Agernesh M 

Reported by: Girma  

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design  

The seeds of rootstocks were planted for grafting of the desired rootstock 

genotypes. When the seedlings reached 0.8 to 1.2 cm diameter size, they were 

grafted with the variety to be rooted at about 10 cm from the ground. It was made 

close to the soil level as much as possible to facilitate routine operations. At bud 

burst (after the graft union fully healed) plants were placed in an etiolating room 

(darkroom). When etiolated shoots were grown to 20 cm height, plants were 

removed from the etiolating room; and small wounds were made at the base of 

the etiolated shoots either treated with Indolebutyric acid (IBA) at 10% 

concentration or without treating with IBA at the base. 

Location: MARC 

Summary of Results 

Twenty-five plants of ach five avocado genotypes (Duke-7, Wondogenet, Zeway, 

Dale-1 and Dale-2) were used for etiolation. Of these 25 plants, 11 to 17 were 

etiolated. The etiolated avocado genotypes were wounded and treated with IBA to 

produce roots. A range of one to eight (5.9 to 53.3%) of the etiolated plants 

produced roots at the collars.  However, there was a marked difference among 

the genotypes in production of etiolated shoots, and rooted plants. Those 

genotypes which were not treated with IBA produced a large mass of callus 

tissues at the wound site with either very light or zero root growth. Optimization 

of etiolation and rooting procedures should be further investigated under better 

physical facilities. Technical backstopping is needed.  

Plan for next year: The activity will be completed with the available information 

and reinitiated when necessary physical facilities and technical knowhow are in 

place for further investigation. 

 

Project title 3: Germplasm enhancement and variety improvement of subtropical 

ruit crops 

Project period: 2018-2020 

Project title: Multiplication and promotion of subtropical fruits technologies  

Project period: 2018-2020 

Objectives: 

To multiply true to type initial plating materials of improved subtropical fruit varieties  
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To increase awareness and demonstrate improved subtropical fruit technologies and 

practices  

To scale up the production of improved technologies and practices of subtropical 

fruits 

 

Project period: 20108-2020 

Activity: 3.1: Multiplication of improved varieties of mango   

Activity period: 2015-2020 

Objectives: 

To multiply/propagate true to type initial planting material of improved mango 

varieties  

To build the capacity of technical staffs and stakeholders on improved multiplication 

and propagation of mango 

Responsible person(s): Girma K, Agernesh M, Edossa E (MARC), Fruit teams of Arba 

Minch and Pawe Agricultural Research Centers 

Reported by: Agernesh, Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

ummary of Progress: 

Treatment and design 

One released (Apple mango) and two registered (Tommy Atkins and Kent) mango scion 

varieties were multiplied by grafting onto adapted polyembryonic local mango 

rootstock genotypes using wedge/cleft grafting technique at Melkassa Agricultural 

Research Center. The rootstocks were raised in a 25cm x 35cm poly bags under 60% 

shade net house conditions. When they reached appropriate stage, scion varieties 

were grafted. 

Locations: MARC, Pawe and Arba Minch 

Summary of Results 

A total of 7,000 mango rootstock seedlings were raised at MARC on growth media 

with proportion of 2:1:1 ratio of top soil, sand and well decomposed manure/compost 

respectively. These mango seedlings were grafted. Of these, 5,725 successful grafted 

mango seedlings (4,711 Apple mango, 374 Tommy Atkins, and 640 Kent) were 

obtained for dissemination.  

Plan for next year: About 10,000 grafted mango seedlings will be multiplied. 

 

Project period: 2015-2020  

Activity: 3.2: Multiplication of improved varieties of avocado 

Activity period: 2015-2020  

Objectives: 

To multiply/propagate true to type initial planting material of improved avocado 

varieties  

To build the capacity of technical staffs and stakeholders on improved multiplication 

and propagation of avocado. 

Responsible person(s): Girma K, Agernesh M, Edossa E (MARC), Fruit teams of 

Wondogenet and Kulumsa Agricultural Research Centers 

Reported by: Girma, Agernesh and Asmare  

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design 



 

[234] 

Six released avocado scion varieties (Bacon, Ettinger, Fuerte, Hass, Nabal and 

Pinkerton) were multiplied by grafting onto adapted local avocado rootstocks (Tibila 

and Zeway) using cleft/wedge grafting technique at MARC. The rootstocks were raised 

in 25cm x 35cm wide poly bags under 60% shade net-house conditions. When they 

reached appropriate stage, scion varieties were grafted. 

Locations: MARC, Wondogenet, Kulumsa 

Summary of Results 

A total of 7,000 avocado rootstock seedlings were raised at MARC on growth media 

with proportion 2:1:1 ratio of top soil, sand and well decomposed manure/compost 

respectively. These avocado rootstock seedlings were grafted with six released 

avocado varieties. Of these, 6,725 successful grafted avocado seedlings (394 Bacon, 

1040 Ettinger, 788 Fuerte, 3,052 Hass, 470 Nabal and 490 Pinkerton) were obtained 

for dissemination.  

Plan for next year: About 10,000 grafted avocado seedlings will be multiplied. 

 

Project title: Germplasm enhancement and variety improvement of subtropical fruit 

crops 

Project period: 2015-2020 

Activity: 3.3: Multiplication of improved citrus varieties 

Activity period: 2015-2020  

Objectives: 

To multiply/propagate true to type initial planting material of improved citrus 

varieties  

To build the capacity of technical staffs and stakeholders on improved multiplication 

and propagation of citrus. 

Responsible person(s): Asmare D, Girma K, Agernesh M, Edossa E 

Reported by: Agernesh and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatment and design  

Improved variety of lime was multiplied by budding onto C. volkamariana rootstock 

seedlings at MARC. The rootstocks were raised in 25cm x 35cm poly bags under 60% 

shade net house conditions. When the rootstock seedlings reached appropriate stage, 

scion variety buds were budded. 

Location: MARC 

Summary of Results 

A total of 500 C. volkamariana rootstock seedlings were raised on growth media with 

proportion 2:1:1 ratio of top soil, sand and well decomposed manure/compost 

respectively. These citrus rootstock seedlings were budded with Bears lime variety. 

Of these, 420 successful budded lime seedlings were obtained for dissemination.  

Plan for next year: 1,000 budded seedlings of improved citrus varieties will be 

multiplied. 

 

Project title: Germplasm enhancement and variety improvement of subtropical fruit 

crops 

Project period: 2017 - 2020 

Activity: 3.4: Pre-scaling up of improved avocado varieties in Ethiopia 

Activity period: 2017 - 2020  
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Objective:  

To enhance production and productivity of avocado through wider scaling up of 

improved technologies 

Responsible person(s): Fitsum M, Girma K, Agernesh M, Edossa E, Asmare D, Bedru 

B (MARC), Fruit and Research Extension teams of Wondogenet Agricultural Research 

Center 

Reported by: Girma and Asmare  

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design  

The activity has been designed to establish a strong communication and feedback 

mechanisms among stakeholders. Focus group discussion was conducted with 

technical experts and farmers who have been using improved avocado varieties in 

Minjar, Efratana Gidim and Arsi zone to study the perspective of avocado technology 

users in the Districts. In addition, beneficiary feedbacks were collected from key 

stakeholders at Lume, Arsi, Minjar and Efrata-Gidim Districts, while field visits were 

arranged for FRE groups at Efratana Gidim. 

Locations: MARC and Wondogenet 

Summary of Results 

In the budget year, 2,615 grafted avocado seedlings were disseminated to different 

users from Adama town, Adama District (Wake Tiyomia and Wonji Kuriftu kebeles), 

Lume (Dibandiba kebele), Dugda (Meki), Boset (Doni), Kersa Malema (Southwest 

Shewa), Agarfa TVET College, FDRE President’s Office, and Chiro Agricultural 

Research Center. 

Plan for next year: 10,000 grafted seedlings of improved avocado varieties are 

planned for promotion. 

 

Project title: Germplasm enhancement and variety improvement of subtropical fruit 

crops 

Project period: 2017 - 2020 

Activity: 3.5: Pre-scaling up of improved mango varieties in Ethiopia 

Activity period: 2017 - 2020  

Objective: 

To enhance production and productivity mango through wider scaling up of improved 

technologies 

Responsible person(s): Fitsum M, Girma K, Agernesh M, Edossa E, Asmare D, Bedru 

B (MARC), Fruit and Research Extension teams of Pawe and Arba Minch Agricultural 

Research Centers 

Reported by: Girma and Asmare 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design  

The planned activities were established and a strong communication and feedback 

mechanisms among stakeholders was made. Focus group discussion was conducted 

based on plan with technical experts and farmers who have been using improved 

mango varieties in Minjar, Efratana Gidim and Arsi zone to study the perspective of 

mango technology users in the Districts. In addition, beneficiary feedbacks were 
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collected from key stakeholders at Lume, Arsi, Minjar and Efrata Gidim Districts, 

while field visits were made for FRE groups at Efratana Gidim. 

Location: MARC, Pawe and Arba Minch 

Summary of Results 

In the budget year, 2,701 grafted mango seedlings were disseminated to different 

users from Adama town, Adama District (Wake Tiyomia and Wonji Kuriftu kebeles), 

Lume (Dibandiba kebele), Dugda (Meki), Boset (Doni), Kersa Malema (Southwest 

Shewa), Agarfa TVET College, FDRE President’s Office, and Chiro Agricultural 

Research Center. 

Plan for next year: 10,000 grafted seedlings of improved mango varieties are planned 

for promotion. 

 

Project Title 4: Integrated pre and postharvest management of subtropical fruits 

Project period: 2017 - 2019 

Activity: 4.1: Assessment and molecular identification of citrus viral and virus like 

diseases in major citrus growing areas of Ethiopia 

Activity period: 2017 - 2019  

Objectives: 

To survey the extent of virus and virus like diseases in major citrus growing areas of 

the country 

Molecular identification of major virus and virus like diseases in major citrus 

producing areas of Ethiopia 

Responsible person(s):  Zeray M, Abel M, Asmare D, Nitsuh A, Gamachu O, Mengistu 

F 

Reported by:  Girma Kebede 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design  

Citrus leaf and twig tissues were planned to be subjected for molecular diagnosis via 

RT (real time) of PCR.  

Locations: MARC (major citrus growing areas of the country) and Holleta 

Summary of Results 

The experiment has been terminated by the decision of the review forum because the 

primers and cDNA synthesis kits for the analysis could not be procured by the EIAR. 

Plan for next year: The experiment has been terminated. 

 

Activity: 4.2: Viruses cleaning of Citrus spp. using somatic embryogenesis 

Activity period: 2017 - 2020  

Objectives: 

To develop somatic embryogenesis techniques for elimination of major citrus viral 

disease in the country  

To evaluate the effectiveness of somatic embryogenesis for elimination of major citrus 

viral disease in the country  

Responsible person(s):  Gamachu O, Abel D, Nitsuh A 

Reported by: Girma and Gamachu 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design  
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Four hormonal treatments (1, 2, 3 & 4 mg/L BAP) laid in CRD with five replications 

used for callus inductions. The flowers were sterilized with a minute soak in 70% 

Ethanol and 1% NaOCl solution under laminar hood using sterilized distilled water. 

Styles and stigmas from flowers of Washington Navel and Valencia varieties from 

MARC fruit nursery were used to initiate and observe their responses all the way to 

leaf formation and rooting. 

Locations:  MARC and Holleta 

Summary of Results 

The aim of this experiment was to produce disease free citrus materials from the 

introduced certified materials. But due to lack of appropriate insect proof net house, 

the imported certified planting materials are suffered from insect infestation and graft 

transmitted diseases. Citrus style and stigma culture, which is a practice in many 

countries to clean infected plant material, has been started using unopened citrus 

flowers at MARC plant tissue culture laboratory. The in vitro cultures induced calli 

(about 80% of stigma culture). Cultures with Washington Navel variety developed 

somatic embryos on hormone free media. However, regenerated calli of Valencia did 

not show any further growth. The growing Washington Navel cultures turned to green 

leaf and later rooted. Two in vitro derived plantlets were moved to poly house for 

acclimatization, but failed to survive.  

Plan for next year: The experiment will be repeated to improve plantlets 

establishment in the laboratory and in the poly house.  

 

Activity: 4.3: Survey on occurrence and damage of white mango scale 

Activity period: 2015-2019 

Objective:  

To assess occurrence and infestation level of WMS in major mango producing areas 

of Ethiopia 

Responsible person(s): Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu 

Reported by: Birhanu Sisay 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Treatments and design 

Locations: Northwest, South and Central Ethiopia 

Summary of Results 

In 2016, the pest was detected only from central Ethiopia (Adama, Melkawoba and 

Degaga).  The survey was repeated in December 2017 covering the same area as in 

2016. During this time mango trees in Bahir Dar town (Kebele 14, 15, 16, and 17) 

showed up to 100% infestation. Similarly, up to 80% trees were infested in mango 

fields located in the outskirt of Sodo town in Southern Ethiopia.  This suggests that 

due to absence of domestic quarantine, mango fields in big towns are being invaded 

by the pest probably due to transportation of infested fruits. 

 

Activity: 4.4: Seasonal abundance of white mango scale 

Activity period: 2015-2019 

Objective:  

To determine seasonal abundance of white mango scale on mango 

Responsible person(s): Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu 

Reported by: Birhanu Sisay 
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Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Treatments and Design: Three mango trees per location  

Locations: MARC and Degaga 

Summary of Results 

The result indicated that population of white mango scale increased during hotter 

period (February through May) and decreased during the rainy and cooler months 

(Fig 1). 

 

 
Fig 1. Fluctuation in the population of white mango scale on mango 

 

Activity: 4.5: Screening of insecticide against white mango scale 

Activity period: 2015-2019 

Objective:  

To screen IPM compatible safer insecticides for efficacy against WMS 

Responsible person(s): Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu 

Reported by: Birhanu Sisay 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Treatments and Design: 11 treatments with RCBD 

Locations: MARC and Degaga 

Summary of Results  

Foliar applied Movento OD with adjuvant gave significantly lower WMS population. 

The performance of spark WG (Thiametoxam) was on par with Movento OD. 

 

Activity: 4.6: Comparison of local product with synthetic bait for controlling fruit 

flies on mango 

Activity period: 2017 - 2019  

Objective:  

To compare the trapping efficiency of locally prepared bait of fruit flies with registered 

synthetic bait spray 

Responsible person(s): Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu 

Reported by: Birhanu Sisay 
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Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and Design: 11 treatments with RCBD 

Location: Nura Era 

Summary of Results 

Number of fruit flies captured dropped in synthetic bait sprayed field compared to 

fermented honey sprayed plot. 

 

Activity: 4.7: Effect of soil applied biological and synthetic insecticides on fruit flies 

attacking mango 

Activity period: 2017 – 2019 

 Objective:  

To assess effects of soil applied biological and synthetic insecticides on fruit flies 

Responsible person(s): Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu 

Reported by: Birhanu Sisay  

Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Treatments and Design: Five treatments with CRD 

Location: MARC 

Summary of Results 

Fruit fly number was lowest in synthetic insecticides (chlropyrifos and malathion) 

and metharizium treated plot. 
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Root and Tuber Crops Research Program 
Activity 1: Maintenance of released sweet potato varieties 

Activity period: 2017-2020  

Responsible person(s): Edossa E, Agernesh M 

Reported by: Edossa E  

Year of report: Jan1 - Dec 31, 2018  

Summary of progress:  

Treatments and design 

Two varieties (Awassa-83 and Barkume) planted in a single plot. The 

spacings are 0.3 m between plants and 0.6 m between rows. 

Location: MARC 

Summary of Results 

Two released and adapted sweet potato varieties (Awassa-83 and Barkume) 

were planted in 100 m2 area. All agronomic practices have been applied 

according to recommendations for sweet potato production. The sweet potato 

varieties are in good performance. The trial is fenced using mesh wire and 

treated pole to protect it from wild animals.  

Plan for next year: The maintenance of these sweet potato varieties will 

continue to use them as source of planting materials.  

 

Activity: 2: Maintenance of cassava varieties 

Activity period: 2017-2020  

Responsible person(s): Edossa E, Agernesh M 

Reported by:  Edossa E 

Year of report: Jan1 - Dec 31, 2018  

Summary of progress: 

Treatments and design  

Two varieties (Awassa-4 and Chucho) planted in a single plot. The spacings 

are 1.0 m between plants and 1.0 m between rows. 

Location: MARC 

Summary of Results 

Two cassava varieties (Awassa-4 and Chucho) were planted in an area of 100 

m2. All agronomic practices have been applied according to the 

recommendations for cassava production. The cassava varieties are in good 

performance. The trial is fenced using mesh wire and treated pole to protect 

it from wild animals. 

Plan for next year: The maintenance of these cassava varieties will continue 

to use them as source of planting materials.  
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Food Science and Nutrition Research 
 

Mulate Zerihun 

Email: mulatezerihun@yahoo.com  

 

Research process:  Food Science and Nutrition Research 

Project title 1: Physio-chemical Profiling and Characterization of Agricultural 

Products  

Project period: 2017-2021 

Activity title 1: The effect of different agro-ecology and ripening stages on oil yields 

and its nutritional profile of selected Avocado fruit  

Activity period: 2018/19 -20/21 

Objectives:To assess the effect of different agro-ecology and ripening on oil yields and 

its nutritional profile 

To analyze the fatty acid profile and nutritional content of the selected avocados fruit 

Responsible person: Mulate Z., Asras Y., and Mulugeta T.  

Reported by:  MulateZerihun 

Year of the report: Jan-1 - Dec 31, 2018 

Summary of the progress  

A total of fifteen Avocado varieties such as Bacon, Simmonds, Furite, Nebal, Ettinger, 

L-1, L-2, AL-1, AL-2, Choquette, Pinkerton and Hass were collected from Melkassa 

Agricultural Research Center whereas the DZ-1, DZ-3 and DZ-4 varieties were 

collected from Debrezeit Agricultural Research Center on avocado experimental field. 

The collected avocado samples were transported into food science laboratory using 

Ice box and stored at different storage condition until ripening stage has been 

reached. The avocado samples were cleaned and prepared following the standard 

procedures for further laboratory analysis. The ripening date, Texture, color, total 

weight, seed weight, peels weight, pulp weight, juice volume, TA, TSS, and PH of each 

avocado variety was determined.The physicochemical analysis (protein, Ash, 

moisture and fat) of fifteen avocado varieties were conducted under laboratory 

condition followed the standard procedures. As the result obtained the Furite variety 

has highest fat content compared to other varieties.The data were recorded on as fruit 

(pH, TSS, TA, and Color, ripping date, Texture juice volume, sensorial quality, peel 

weight, pulp weight and seed weight.). The sensory analysis was performed on 

selected eight avocado varieties by using seventeen semi- trained panelists of MARC 

staff members. Thesensory quality attributes (appearance, color, aroma, taste, mouth 

feel and over all acceptability) were evaluated. Based on the mean value of sensory 

evaluation obtained Hass and Pinkerton varieties were showed the highest overall 

acceptance and L-2 variety was showed the lowest overall acceptance among the eight 

varieties. 

Plan for the next year 

The samples will be collected from Jimma and Wondogenet agriculture research 

centers. The fatty acid composition will be done for selected avocado varieties. The 

proximate and mineral composition will be done for Jimma and Wondogenet 

agriculture research centers. 
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Activity title2:Extraction of pectin from the pomelo fruit peel and its utilization for 

jamand jelly making 

Activity period: 2018/19 -19/20 

Objectives:To extract  pectin from pomelo fruit peel  waste To utilize pectin extract 

in the production of jam and jelly and assessment of the product physicochemical 

quality 

Responsible persons: Mulate  Z., Dr.MulugetaT., and Kebede D. 

Reported by: MulateZerihun 

Year of the report: Jan-1 - Dec 31, 2018 

Summary of the progress 

A total of six pomelo fruit were collected from Melkassa agriculture research centers. 

The sample preparation including peeling and others were done through the 

standards preparation process. In addition, a total parameter such as total weight, 

peel weight, pulp percentage, peel thickness, diameter length, pH, Acidity TSS, and 

color have been done. The method selection and validation were conducted. The 

extraction of pectin from pomelo fruit included the yield extraction ration were 

analysis. The physical-chemical analysis of pomelo fruit was presented in Table 1. 

Based on the result obtained from the peel to pectin ratio; R-2, T-3 was showed the 

highest percentage of peel and R-3, T-6 was showed the lowest peel percentage 

compared with other varieties. This indicated that R-2, T-3 variety was showed the 

highest pectin extract.  

Plan for the next year 

Pectin extraction will be conducted following the standard procedures. The pectin 

preparation, purification, and characterization will be determined.The processing and 

characterization of jam and jelly will be done.  

Activity 3: Physicochemical profiling of different released, improved and on variety 

trial desert and cooking banana varieties 

Activity period: 2017-2018/2019 

Objectives:To generate base line information on physio- chemical and  nutritional 

characteristics of banana varieties 

• To identify varieties which have the best quality in terms of nutritional and 

sensorial aspect. 

Responsible person: MulateZerihun and MasreshaMinuye 

Reported by:  MulateZerihun 

Year of report: Jan-1 - Dec 31, 2018  

Summary of the progress  

The experiment was laid out in complete randomized design (CRD) with nine desert 

bannan, four pipeline and four released variety of banana through three replications. 

All the physicochemical analysis was conducted under laboratory condition. The data 

were recorded on as banana fruit (Fruit peel thickness, fruit pulp to peel ratio, Fruit 

length,Fruit width) and the chemical parameters PH value, TSS(total soluble solid), 

TA(titrable acidity), Moisture, Ash(total mineral),Total phosphorus, Electrolyte 

(potassium: Sodium) through standard methods.The sensory evaluation was carried 

out by twenty semi-trained judges of food science and nutrition and other MARC staff 

members. The sensory quality attributes (visual color, appearance, texture, peeling 

condition, Oder, taste and overall acceptability) were done. Based on the mean value 

of sensory evaluation presented in Table 1Lady finger variety was showed the highest 
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overall acceptance and Chinese dwarf variety was showed the lower overall 

acceptance. The proximate and mineral composition data of different banana varieties 

and variety trail bananas are presented in Table 2 and Table 3. Based on these mean 

value result showed in Table 2 &3 the potassium content from banana varieties and 

variety trail bananas was found to be in the range of 246.288- 375.949 (mg/100g).The 

physical and chemical parameters data results for variety trail banana showed in 

Table 2,3&4.Dinke-2 variety was showed the lower and williams-1variety the higher 

titrable acidity value was showed compared with other varieties. 

 

Table 1: Sensory quality of fresh fruit from desert type banana varieties 

 

Varieties 

 

Color 

Peeling 

conditions 

 

Texture 

 

Taste 

 

Oder 

Over all 

acceptability 

Ambo-2 4.167a 4.006ab 4.199a 3.917abc 4.2117a 4.2500ab 

Dinka-2 4.097a 4.285a 4.063a 3.667bcd 3.8753a 4.0140abc 

Lady finge 4.069a 4.208a 4.110a 4.214a 4.2380a 4.3840a 

Dinke -1 3.774a 3.673ab 3.713ab 3.552bcd 3.8317a 3.8033bc 

Paracidoaerly 3.767a 3.513b 3.942ab 4.042ab 3.8253a 3.9573abc 

Williams h 3.746a 3.696ab 3.750ab 3.492cd 4.0877a 3.9293abc 

Chinese dw 3.722a 3.366b 3.2897b 3.345d 3.6353a 3.5657c 

ambowhasel 3.709a 3.783ab 3.750ab 3.894abc 3.6510a 3.8387abc 

ambo-3 3.708a 3.750ab 3.750ab 3.833abcd 3.5833a 3.7083bc 

LSD 0.5956 0.6547 0.7282 0.5352 0.8079 0.5565 

CV 8.99 10.02 10.99 8.27 12.13 8.24 

Significance Ns ns ns ns ns ns 

F-calcu 0.90 1.92 1.26 2.42 0.82 1.86 

Each observation is a mean (n=21). *, **, significant at P≤0.05 or P≤0.01, respectively. Means with the same letter within columns were not 

significantly different at P≤0.05 

 

Table 2: Physic-chemical parameters of pipe-line banana verities  

Varieties  PH TSS TA TSS/TA MO Ash 

Dinke-2 5.2000a 23.700abc 3.7103c 6.3970a 72.582e 3.1210ab 

Dinke-1 5.1977a 22.133cd 4.9220b 4.4983cd 73.355d 2.7710c 

Ambo-2 5.1633ab 22.300bcd 3.7300c 5.9837a 75.543b 3.0450b 

Ambo-3 5.0170abc 20.000e 4.8913b 4.0957d 76.564a 3.3587a 

chinesedw 4.8540bcd 21.333de 3.9803c 5.3817b 74.823c 2.8747bc 

williams-h 4.8140cd 24.467a 5.0003b 4.8947c 71.529f 2.8687bc 

Paracido-e 4.7873cd 21.000de 5.1383b 4.0873d 71.745f 2.497d 

Lady finge 4.7177cd 23.967ab 5.9407a 4.0360d 71.651f 2.6487cd 

Ambowha se 4.6903d 20.333e 5.9473a 3.4233e 75.707b 3.3107a 

LSD 0.3165 1.6959 0.3375 0.4826 0.6970 0.2601 

F-calcu 3.83 8.06 56.2 37.2 70.4 11.0 

CV 3.74 4.47 4.09 5.92 0.55 5.15 

P -Value 0.0085 0.0001 0.0000 0.0000 0.0000 0.0000 

Significance ** *** *** *** *** *** 

ns, *, **, ***non-significant or significant at P≤0.05, P≤0.01 or 0.001, respectively; means with the same letter with in columns were not sign ificantly 

different at P≤0.05. TSS total soluble solids;TAtitrable acidity; MO moisture 

 

Table 3: Physical quality characteristics of the four cooking banana varieties  

Varties FW(g) PLW(g) PPW(g) FL(cm) PPR JV(mL) TSS (%) 

Cardaba 178a 54a 124a 16a 2.30a 194a 1.70a 

Kitawira 73c 30c 43c 12b 1.43b 65c 1.60a 

Matoka 119b 48b 71b 17a 1.48b 119b 1.60a 

Nijeru 69c 24c 45c 13b 1.88b 74c 1.50a 

Mean 109.75 39.00 70.75 14.50 1.77b 113.00 1.60 

CV 6.11 4.77 4.56 3.28 4.42 5.93 2.90 

Significance *** ** *** ** ** *** ns 

ns, *, **, ***non-significant or significant at P≤0.05, P≤0.01 or 0.001, respectively; means with the same letter with in columns were not significantly 

different at P≤0.05 

 FW fruit weight; PLW peel weight; PPW pulp weight; FL fruit length; JV juice volume; PPR pulp to peel ratio and  TSS total soluble solids 
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Table 4. Proximate composition characteristics  of cooking banana varities. 

Varties PH TA DM Ash Mo CP CF CFt Carb 

Cardaba 6.1a 1.8b 29a 2.00a 8.11b 0.99b 2.71a 1.04a 85.15a 

Kitawira 5.9a 2.1b 19b 1.69b 9.61a 0.93b 2.13ab 1.11a 84.53a 

Matoka 5.9a 2.9a 22b 1.32c 7.89b 1.40a 2.67a 1.24a 85.48a 

Nijeru 5.9a 2.0b 20b 1.60b 9.33a 0.91b 2.93a 1.07a 84.16a 

Mean 5.95 2.20 22.50 1.65 8.74 1.06 2.61 1.12 84.83a 

CV 1.97 4.51 6,72 4.21 3.77 1.89 2.00 2.14 1.11 

Significance Ns * * ** ** * ns ns ns 

ns, *, **, ***non-significant or significant at P≤0.05, P≤0.01 or 0.001, respectively; means with the same letter with in columns were not significantly 

different at P≤0.05.TA titrable acidity; DM dry matter; MO moisture; CP crude protein; CF crude fiber; CFt crude fate and Carb carbohydrate 

 

The outcome of this research will help the food industry to optimize the nutritional 

compositions while designing new products that utilize the banana varieties 

discussed in the paper 

Plan for the next year 

Full writup will be finished and submitting for publication. 

 

Project title 2: Evaluation of toxic heavy metals in agricultural products and their 

environment 

Project period: 2015 – 2019   

Activity:Assessment of heavy metal contamination througmp-aes in central rift 

valley, Ethiopia 

Activity period: 2016-2018/19 

Objectives: To determine major heavy metal concentration level in Horticulture 

Crops (Onion, Tomato, Cabbage, Lettuce and Spinach) around CRV of Ethiopia  

• To determine major heavy metals (Cr, Cd, Pb, As, Hg, Fe Zn, Cu, Mn) in 

agricultural environment (Soil and Water bodies) around CRV of Ethiopia 

Responsible persons: MulateZerihun, MasreshaMinuye, AsereseYensew and Kebede 

Dida 

Reported by: MulateZerihun 

Year of report: Jan 1- Dec 31, 2018 

Summary of the progress 

The survey was carried out by food science and nutritional research team. The 

preliminary investigation on survey included site observation, horticulture crops 

production system and users/farmers selection were done. Based on basic 

information gathered from preliminary survey, particularly horticulture crops 

producers and users, the sampling site and size were determined. To assess the heavy 

metals the sampling sites were selected in central rift valley wordas such as Adama 

city, Boset, Fentale, Bole, Methara, Wonje, MARC and other central rift valley wordas 

were identified. From those selected wordas a total of twenty three (23) sampling sites 

were selected for the purpose of sample collection of horticulture crops with soil and 

irrigation water samples. In each selected sites and types of horticulture crops 3-5 

samples were collected based on the area coverage, pollution source and personal 

justification. Following standard procedures composite samples of horticulture crops 

with soil and irrigation water (at the inlet/top, middle and lost/outlet) samples in 

each area were collected. In each sampling sites/spot GPS data was recorded. A total 

of six hundred twenty four (624) samples of different horticultural crops such as 

onion, tomato, lettuce, cabbage and Abyssinia cabbage were collected. The collected 

samples were stored in an ice box until arrived in the laboratory. In parallel, for the 
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purpose of moisture correction facture determination undisturbed/fresh samples 

were collected. Then, the samples were bagged, properly labelled and transported in 

to the laboratory for sample preparation and further analysis. The collected 

horticulture crops, soils and irrigation water samples were prepared following 

standard procedures. The moisture determination content of all samples was 

analysed and other heavy metals analyses were conducted and the result obtained is 

presented. The average concentrations with the standard deviations of lead (Pb), 

cobalt (Co), cadmium(Cd), copper(Cu), nickel (Ni), zinc (Zn), chromium (Cr), 

manganese (Mn) and iron (Fe) were described below. The trend of the metals 

considering average concentrations (ppm) were Ni<Co<Cd<Pb<Cu< Cr<Zn<Mn< Fe. 

Some variations of heavy metal concentrations in this study area were attributed to 

industrial facilities, agro farm, city wastes and others to agronomic practices through 

downstream of Awash River. Higher standard deviations revealed higher variations in 

heavy metal distribution from the source of discharge to the adjacent areas. Low 

concentrations of heavy metals in the soil might be ascribed to their continuous 

removal by vegetables grown in the designated areas. Among the elements examined 

in the soil, vegetable and water the concentrations of Zn, Mn, and Fe were much 

greater as were the variations in their concentrations.The element concentrations 

(ppm) obtained from MP-AES analysis were used to calculate the Pearson cross 

correlations which were given.  

The cross correlations between Fe, Cu, Cd, Mn, Cr, Co, Ni, Pb and Zn were significant 

at p<0.05. The correlations between the element pairs of Co-Ni (0.879), Cr-Cu (0.582), 

Fe-Cr (0.597), Fe-Cu (0.581), Fe-Pb (0.587) and Fe-Cu (0.694) were found to be high 

and positive. Metals with high positive correlations indicate the same behavior in the 

environment, increasing or decreasing together in the environment. The correlations 

obtained between Cr-Mn, Cr-Zn, Cu-Mn, Cu-Zn, Mn-PB and Ni-Zn were the 

moderately highest among the others. The moderately high correlations between 

these metals indicated that the pollutants possibly shared the same source whereas 

the others may have arisen from individual sources in the region.Consequent upon 

our findings, it is recommended that government should provide appropriate places 

that will serve as automobile village where auto repairs are being carried out. 

Education and legislation on management of wastes in the auto-mechanic workshops 

should be intensified to forestall the effects of waste related problems on the 

environment, particularly on groundwater. Also, modern waste disposal facilities 

should be acquired by relevant authorities and appropriate waste disposal sites be 

chosen to avoid the injurious effects of indiscriminate disposal of used industrial and 

city wastes. In addition, continuous monitoring and further studies on the level of 

these heavy metals should be carried out in the near future to ascertain long-term 

effects of anthropogenic impact. This should also involve larger coverage with studies 

on ground water around such lo-cations. In addition, metals speciation should be 

carried out so that the form and extent of metal bioavailability can be evaluated 

further. 

Plan for the next year 

Full writup will be finished and submitting for publication. 

 

 



 

[246] 

Project Title 3: Quality Assessment of Agricultural Inputs and its environment  

Project period: 2015-2020 

Activity 1: Evaluation of blended fertilizers, their effect on soil physicochemical 

properties and nutritional quality of maize 

Activity period:2018-2019 

Objectives: To evaluate the quality of blended fertilizers  

To determine the impacts of blended fertilizers on soil physico-chemical properties   

Responsible person: Mulate  Z.,  Demierw A.,  Kebede D.,  Agera L., and  Getinet A 

Reported by: MulateZerihun. 

Year of the report:  Jan-1 - Dec 31, 2018  

Summary of the progress  

A total of 288 soil, maize and tissue samples were collected from Meki and ArsiNegele 

soil fertility program experimental field. The collected sample properly labelled and 

transported in to the laboratory for further preparation and analysis. Then the 

samples were properly prepared followed the standard preparation procedures under 

Malkassa agricultural research soil and plant laboratory. The data have been not yet 

but, the prepared samples are under progress for further analysis. 

Plan for the next year 

The physicochemical and mineral analysis of soil, maize grain and tissue will be 

performed. 

 

Project Title 4: Development of NIRs Models and validation of analytical methods 

used to characterize complex agricultural matrix 

Project period: 2019-2021 

Activity title 1: NIR calibration for sorghum quality parameters on NIRs 

(Infratec 9500) instrument 

Activity period:2018-2019/20 

Responsible persons: Mulate Z., Kedir K., Demirew A., Amare N., and Amare 

S.   

Reported by: MulatZerihun 

Year of the report: Jan-1 - Dec 31, 2018 

Summary of the progress  

A total of 108 sorghum samples were collected from the germplasm bank of the 

national sorghum research program (Melkassa Agricultural Research Center), active 

sorghum breeding programs and different sorghum productiveareas for the 

developmentand validation of NIRS calibrations.These samples were included both 

wheat and redtypessorghum and different environmental adaptation (highland, 

tropical, and subtropical) to increase the range of values for development the 

calibration curves.All samples were milled in to flour using a 1093 cyclotec mill 

(manufactured by pertain) with a 1 mm sieve. A sub-sample of the flour was obtained 

from each sample was used for wet chemical analysis, and the grain sample was used 

for NIRS analysis. The milled flour was stored in a dark area at room temperature in 

glass bottle for further analysis. Model development training was organized by 

national sorghum and millet improvement program collaboration with university of 

Quesseland for food science and sorghum breeder researchers. Based on the training 

model development was conducted through wet chemistry reference and other 

standards for moisture, ash, protein, amylase, tannin, starch, iron and zinc 

parameters. The model development and calibration have been conducted as follow. 
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The Samples were scanned in the visible and NIR regions of the electromagnetic 

spectrum in reflectance (700-1100 nm) at 0.5 nm intervals using a scanning 

monochromator NIRS. The Spectral data was stored as a logarithm of the reciprocal 

of reflectance [log (1/R)]. The software for scanning, mathematical processing, and 

statistical analysis were supplied with the spectrophotometer by Infrasoft 

International (ISI). A principal component analysis (PCA) was run and the generalized 

Mahalanobis distances (H) were computed for each spectrum. Calibration equations 

were developed using CAMO unscrambler software from Infrasoft International 

(Infratec NIR Systems,). Calibration models were developed using modified partial 

least-squares (MPLS) regression and cross-validation techniques. Prior to the PLS 

regression, spectra had pretreated by applying a first derivative transformation 

defined by combination of four factors where the first is the degree of the derivative, 

the second is the gap between data points for subtraction, and the third and fourth 

are the data points used for smoothing.  The results of the calibration calculation was 

monitored by checking the t outliers with t > 2.5, GH, and X outliers >10; samples 

with t > 2.5 was deleted from the sample file. The SD between NIRS and reference 

determinations for the calibration [standard error of calibration (SEC)] and validation 

sets [standard error of prediction (SEP)] have been calculated. The coefficient of 

determination of calibration (R2 c) and the coefficient of determination of validation 

(R2 v) (the fraction of the variance of the reference values explained by the variance 

of NIRS determinations) were calculated. The RPD calculated as the ratio between the 

SD of the reference value and standard error of cross-validation (SECV). In addition, 

the ratio between the SD and the SEP were determined because the quality and 

robustness of a NIRS calibration can also be judged by the SEP and SD/ SEP; a 

SD/SEP less than 2 indicates an unsuitable calibration. 

Plan for the next year 

Full writup will be finished and submitting for publication. 

 

Project Title 5: Assessment of Multi- Residue Mycotoxins in Maize, Peanuts, Coffee, 

Milk, Feed and Red pepper and its management  

Project period: 2018-2021 

Activity 1: Determination of the level of Ochratoxin A, Zearalenone, Deoxynivalenol 

and Fumonisins in Maize 

Activity period: 2018-2021 

Objective: To analyze the extent of, Ochratoxin A, Zearalenone, Deoxynivalenol and 

Fumonisins in maize grains 

Responsible persons: Mulat Z., Dr Girum H, Asres Y, Kebede D, Demirew A. 

Reported by: MulateZerihun 

Year of report: Jan-1 - Dec 31, 2018 

Summary of progress 

The survey was carried out by Melkassa food science and ambo plant protection 

research team. Different literatures were reviewed from EIAR/Regional research 

institutions, universities and online accessed. Based on the literature review, 

sampling sites and sampling sizes were determined. The preliminary investigation on 

survey include site observation, Farm land size for the production of targeted crop, 

unfavourable conditions for harvesting, method of drying, duration of drying, length 

of storage and storage systems. The training was provided for different stallholders 
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on sampling techniques, principles of DAS-ELISA instrument and analysis, aflatoxins 

analysis and SPSS statistics both theoretical and practical aspects.  

Future plan for the next year  

The samples will be collected based on preliminary survey. The collected samples will 

be prepared and analyzed. 

 

Activity 2: Determination of the level of Aflatoxin and Ochratoxin A in red pepper  

Activity period: 2018-2021 

Objective: To analyze the extent of, Ochratoxin A, Zearalenone, Deoxynivalenol and 

Fumonisins in red pepper 

Responsible persons: Mulate Z., Dr Girum H, Asres Y, Kebede D, Demirew A 

Reported by: MulateZerihun 

Year of report: Jan-1 - Dec 31, 2018 

Summary of the progress 

The survey was carried out by Melkassa food science and Ambo plant protection 

research team. Different literatures were reviewed from EIAR/Regional research 

institutions, universities and online accessed. Based on the literature review, 

sampling sites and sampling sizes were determined. The preliminary investigation on 

survey include site observation, Farm land size for the production of targeted crop, 

unfavorable conditions for harvesting, method of drying, duration of drying, length of 

storage and storage systems. The training was provided for different stallholders on 

sampling techniques, principles of DAS-ELISA instrument and analysis, aflatoxins 

analysis and SPSS statistics both theoretical and practical aspects. Based on the 

preliminary survey another survey and sample collection was conducted with the 

collaboration of minister of agriculture. The survey was conducted in two selected 

(Amhara and SNNP) regions. The survey approach method was used to conduct this 

survey was through interview and sample collections process. The approach method 

of this survey was directly going to the regions and conducted the zone agriculture 

offices and communicated with them and identified the specific Districts based on 

our project objectives. Then, the identified Districts were contacted through zone 

address and information. Based on these approaches productive areas and specific 

Districtss were selected. Target farmers were selected in consultation with district 

agricultural expert and development agents using selection criteria. The criteria were 

used to select target farmers included: major producer/productive farmers, 

willingness to share his/her experience to neighboring farmers, willingness to 
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Activity 3: Comparative Studies on the Detoxification of Aflatoxin Levels in Maize by 

Different Chemical Methods and Its Nutritional Effects 

Activity period: 2018-2021 

Objectives: To select effective detoxification ways of aflatoxin level and to determine 

total aflatoxin level and nutritional value in maize before and after the treatments 

Responsible persons: Mulate Z, Kebede D, and Dr.Mulugeta T, Demirew A 

Reported by: MulateZerihun 

Year of report: Jan-1 - Dec 31, 2018 

Summary of the progress 

Different literatures were reviewed on management part of aflatoxins from 

EIAR/Regional research institutions, universities and online accessed. Based on the 

literature review, the success in detoxification of mycotoxins with physical, chemical 

and biological methods depends on mycotoxins concentration, 

composition,physicochemical properties of food sample and sources of 

contamination(natural or artificial). 

Plan for the next year  

The samples will be collected based on preliminary survey. The collected samples will 

be prepared and analyzed. 

 

Project title 6:  Evaluation of food product making quality of improved crop varieties  

Project Duration: 2019 – 2021  

Activity 1: Evaluating of the nutritional and anti-nutritional composition of finger 

millets varieties and its food recipes  

Activity period: 2018-2020 

Objectivies:To identify the best varieties of finger millet based on nutritional profiling 

and to increase the utilization of finger millet by preparing d/f food recipes 

Responsible persons: Mulate Z., Kedir K., and Asres Y. 

Reported by: MulateZerihun 

Year of report: Jan-1 - Dec 31, 2018 

Summary of the progress 

The experiment was laid out in complete randomized design (CRD) with twenty-one 

finger millet varieties with three replications. A total of twenty-onefinger millet 

varieties were collected from MARC, Axum, Adet, Bako, and Jinka agricultural 

research centers. The collected samples were transported into food science laboratory 

and milled using miller. All the physicochemical analysis was conducted under 

laboratory condition. The Ash, moisture, protein, amylose, starch, amylopectin, iron, 

and zinc content of the twenty-one released finger millet varieties were analyzed under 

food science laboratory conditions according to the standard procedures. The highest 

protein, Ash, moisture, protein, amylose, starch, amylopectin, iron and zinc were 

recorded on Tekeze-1, Mecha, Addis-01, Padet, Necho, Meba, Tekeze-1 and Degu 

varieties respectively. 

Plan for the next year  

The crude fat, crude fiber, tannin, phytate, mineral content (Ca and Mg) will be 

determined. Functional properties and Sensory analysis for formulated flour and food 

recipes development (porridge, injera, and bread) will be conducted. 

 

Activity 2: Evaluation of selected varieties of sorghum for malting purpose 

Activity period: 2018-2019/20 
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Objectives:To identify the best verities of sorghum for malting quality and to increase 

the utilization of sorghum for malting quality 

Responsible persons: Mulate. Z, kebedeD,Dr.Mulugeta. T 

Reported by: MulateZerihun 

Year of report:Jan-1 - Dec 31, 2018 

Summary of the progress 

The improved sorghum crop varieties were collected, from Melkassa Agricultural 

research center and the experiment was laid out under laboratory condition.  Then, 

the collected improved sorghum varieties were washed and germinated for 72hrs 

under the ambient or room temperature. The malted or germinated sorghum varieties 

of sample was dried in oven at 550c and the sample of some of the parameters such 

as Amylose, Amylose pectin, starch Ash, Moisture, protein in dry, and iron were 

performed. The prepared samples were stored under or in refrigerator for further 

analysis for the remaining parameters. The remaining hybrid of sorghum varieties 

such as malting, steeping, Germination mashing fermentation [yeastrt+wort] will be 

performed. 

Plan for the next year 

The collected and the remaining hybrid sorghum varieties will be performed malting 

steeping, Germination, Mashing and Fermentation (yeast +wort) methods of analysis  

 

Activity 3: Evaluation of nutritional and organoleptic properties of snack foods 

incorporated with common bean and cowpea 

Activity period:2017-2019/20 

Objectives:To Evaluation of Nutritional and organoleptic properties of Snack foods 

(cookies and biscuits) incorporated with Common bean and Cow pea flour 

Responsible persons: Kedir K., Dr Mulugeta T., Banchu A., Segedu A and Asres Y. 

Reported by: Kedir Kebero 

Year of report: Jan-1 - Dec 31, 2018 

Summary of the progress  

The experiment was carried out in complete randomized design (CRD) with twelve 

treatments of different mixed ratio through three replications. The treatments of  

product development with blends of 100% Wheat flour+0% Common bean, 90% 

wheat+10% common bean, 80% wheat + 20% common bean  , 70% wheat+ 30% 

common bean, 60% wheat+ 40% common bean, 50% whet+50% common bean, 100% 

Wheat flour +0% cow pea, 90% wheat+10% cow pea, 80% wheat + 20% cow pea, 70% 

wheat+ 30% cow pea, 60% wheat+ 40%cow pea and 50% wheat+50%cow pea was 

conducted by using mixture response surface methodology through D-optimal design. 

Common bean (Roba) and cow pea (Bole) samples were collected, sorted, cleaned and 

milled by cyclone sample mill. Functional properties analysis and purchasing of other 

ingredients are under progress. Ash, Crude fiber and moisture content of common 

bean flour has been done 

As we have seen from the table, the duplicate mean value of T6 (50Wheat + 50CB) 

has the highest ash value and crude fiber content while T3 (80wheat + 20CB) and T1 

(100 wheat) has the lowest ash and fiber content respectively. The T3 (80wheat + 

20CB) has the lowest moisture content while T5 (60wheat + 40CB) has the highest 

moisture content 

As we have seen from the table, the duplicate mean value of T6(50Wheat + 50CP) and 

T5 (60wheat + 40 CP) has the highest ash value and crude fiber content respectively 
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while T1(100wheat) has the lowest ash and fiber content. T1(100wheat) has the lowest 

moisture content while T2(90wheat + 10CP) has highest moisture content. Biscuits 

have been prepared from common bean and wheat blended flour and sensory analysis 

has been done 

Plan for the next year 

Proximate analysis of products will be done. 

 

Activity 4: Effect of malting time on millet fortified flour for weaning food 

Activity period:2017-2019/20 

Objective:Toe evaluate the effect of malting time on millet fortified flour for weaning 

food 

Responsible persons:KedirK.,DrMulugeta T., SegeduA., BanchuAand Kebede D. 

Reported by: kedirKebero 

Year of report: Jan-1 - Dec 31, 2018 

Summary of the progress  

The experiment was laid out in complete randomized design (CRD) with four 

treatments with three replications under laboratory condition. Common bean (Roba) 

was collected, sorted and milled by cyclone sample mill. Finger millet (Tadesse) was 

collected and then malted/germinated for 24, 32, 40 and 48hrs. The malted finger 

millet sample was dried in oven at 55oc and milled using cyclone sample mill.Crude 

fiberand functional property (Oil absorption capacity) of the flourhas been determined 

for the samples.  
 

Table1: Oil absorption capacity and crude fiber content of finger millet 

variety name Oil Absorption Capacity(ml/g) Fiber 

48hrs malted 150 4.5 

40hrs malted 140 2.53 

32hrs malted 250 3.26 

24hrs malted 230 4.45 

Un-malted(Control)  150 1.46 

At 48 hours malted finger millet has the highest oil absorption capacity and crude fiber content while un-malted and 24hours malted finger 

millet has the lowest crude fiber content and Oil absorption capacity respectively 

 

Plan for the next year: 

Product development and sensory evaluation, proximate analysis will be done. 

 

Project 7: Characterization and quality improvement of staple foods in Ethiopia 

Project Duration: 2017 - 2019 

Activity 1:  Evaluating nutritional composition of cooking banana recipes and 

demonstration 

Activity period: 2017-2019 

Objective:Evaluating nutritional composition of cooking banana recipes  and 

demonstration 

Responsible person: Kedir K., Wabi B.  

Reported by: Kedir K. 

Year of report: Jan 1- Dec 31, 2018 

Summary of the progress 

The experiment was laid out in complete randomized design (CRD) with three 

treatments thought three replications under laboratory condition.Four varieties of 

cooking banana (Cardaba, Matoke, Nijuru and Kitawira) samples were collected from 
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MARC horticulture breeding program experimental site. The Four varieties of cooking 

banana (cardaba,matoke, Nijuruandkitawira) were dried in oven at 50 0c. The wheat 

(varieties) to be blended with banana flour was brought from Kulumsa agricultural 

research centre. The collected samples were sorted, cleaned, sieved and milled with 

cyclone miller. flour functional properties have been done. Ash value, protein, crude 

fat, crude fibre and moisture content of cooking banana flour and products were 

determined. chips making activity was done. bread and porridge all developed from 

all selected cooking bananas. 

Functional properties of cooking banana flours were presented in Table 1. According 

to the statistical analysis, the treatments are significantly different in their WAC 

except for treatment 1 and 3. Cardaba has high WAC value while Treatment 2 has 

low. Swelling power of Treatment 2 is high while Treatment5 has low. Even though 

OAC of Treatment 2 s higher than others, all the treatments had almost similar value 

with the control. Treatment 3 has high Water solubility while Treatment 2 has low. 

The proximate composition of compositions of wheat and cooking banana composite 

flours. The moisture content the composites were in the range of 7.443 to 8.742. The 

composite flours are significantly different (p<0.05) in their moisture content. 

Moisture content is an indication of how much the product is shelf-stable or not. 

Grain of higher moisture content is highly susceptible to deterioration. Control 

sample had highest moisture content which is 8.78 and is more susceptible to 

deterioration. Ash content is an indicator of total mineral present in a food sample. 

The composite flours are not significantly different in ash content except in Treatment 

3. The ash content of treatment was high in treatment 3 while low in treatment 5. 

The fat content of the composites is notsignificant difference (P<0.05) among the 

treatments. The treatment5 had the highest fat content (0.7433%) while treatment2 

had the lowest fat content (0.5567%). It is found that the highest and lowest fiber 

content was obtained in treatment3 and treatment4 with values of 2.8467% and 

2.5333% respectively. Some of protein content of the composite flours was 

significantly different among treatment @ (p<0.05) with Control sample had the 

highest value (11.38%) and followed by Treatment 3 which had the value of (5.138%). 

Carbohydrate content of the composites was ranged from 82.968% to 83.872%. 

Control sample had the highest calorie value of 370.98 Kcal and followed by 

Treatment 3 with 362.34 Kcal.From this finds we can conclude that cooking banana 

has good amount of ash (1.1823_1.9497), fiber(2.5333_2.8467), carbohydrate 

(82.968_83.872) and energy (356.47_362.34) and also low moisture (7.4433_8.7417) 

and fat content (0.5567_0.7433). Cooking banana has good nutritional value and 

good product making quality. Kitawira and Nijuru has good porridge making quality 

while Cardaba has good bread making qualityalso the chips developed from Kitawira 

has best overall acceptance when compared with other varieties 

Generally, Cooking banana can be good alternative source of foods and it can also be 

used to diversify the food we consume. 

Plan for the next year 

Full writup will be finshed and submitted for publication. 

 

Project title 8: Investigation into microbial food safety 
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Project period: 2019- 2021  

Activity 1: Isolation, identification and collection of lactic acid bacteria from okara 

and evaluation of antimicrobial activity of lactic acid bacteria against pathogenic 

bacteria. 

Activity period:2018-2019/20 

Objective: To Isolation, identification and collection of lactic acid bacteria from okara 

and evaluation of their antimicrobial activity against pathogenic bacteria 

Responsible persons: Asres Y, Kebede D, Mulate Z, Solomon Y and Segedu B 

Reported by: Asres Y, 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress 

The soybean samples were collected from Awash -melkassa market. The soymilk was 

prepared according to local practice. The okara was obtained from soymilk during 

filtration.  The okara sample was transported into Holleta microbial biotechnology 

laboratory for laboratory analysis. The MRS agar and MRS broth were prepared under 

microbial biotechnology laboratory conditions. The lactic acid bacteria were cultured 

using spreading and streaking techniques. The cultured lactic acid bacteria were 

preserved using 15%glycerol and 85% MRS broth under deep refrigerator for further 

laboratory analysis. 

 

Plan for the next year 

The isolated lactic acid bacteria will be identified and the antimicrobial activity of 

lactic acid bacteria against pathogenic bacteria will be evaluated.The growth potential 

of lactic acid bacteria at different PH ,salt concentration and temperature will be 

evaluated . 
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Natural Resource Management Research 
 

Mesfine Hundessa 

E-mail:hundessamesfin@gmail.com 

Integrated Watershed Management Program 
 

Project Title1: Enhancing the influences of soil water conservation practices on 

ecosystem services under different Agro-ecologies of Ethiopia 

Project period: 2018-2022 

Activity 1: Effect of different graded soil bund spacing with biological soil and water 

conservation measures on ecosystem services in Kulumsa 

Activity period: 2018-2022 

Objective/s/: 

To evaluate different level soil bund spacing with agronomic Soil water 

conservation(SWC) measures on provisioning ecosystem services/ fuel-wood, fiber, 

Food/crop yield/  

To evaluate different level soil bund spacing with agronomic SWC measures on 

regulating services/runoff, soil loss, nutrients loss, carbon stock and water 

quality/filtration/ 

To evaluate supporting services/nutrient cycling or soil fertility improvement 

To examine over year effects of the treatments on ecosystem services    

Responsible person: Mohammed R., Abebe B., Daniel B., Melat E., Kalkidan F. 

Reported by: Abebe Bezu 

Year of report: Jan1 - Dec 31, 2018  

Summary of research progress 

The activity has been implemented for the past three consecutive years, and the 

experiment was installed according to the work plan indicated in the proposal. Data 

on agronomic, soil loss, runoff and metrology were collected and analyzed. 

Design: RCBD 

Treatments: 

Bare land 

Traditional maresha X4 with bund spacing (20m)  

Winged-subsoiler X2  and farmyard manure(FYM) with bund spacing (20m)  

Winged-subsoiler X2 and FYM with bund spacing (22m)  

Winged-sub-soiler X2 and FYM with bund spacing (25m) 

Location: Kulumsa 

Summary of Result  

As the following Fig. 1 indicated; the infiltration test showed that the lowest 

cumulative infiltration was attained from bare land and the highest cumulative 

infiltration was observed under soil bund with spacing 25 m with subsoiler and farm 

yard application and the rest of the treatments are in between the two. This might be 

due the application of farm yard manure and subsoil which are responsible in 

improving the infiltration and the reduced infiltration in the case of bare land is due 

to absence of cove that can improve soil properties.  
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Figure 2: cumulative infiltration 

 

The yield of wheat from the experiment showed that the highest grain yield recorded 

under 25 m bund spacing with subsoiler and farm yard manure followed by 20 m 

bund spacing with subsoiler and farm yard manure with average value of 

(38.76qt/ha/yr) and (35.04qt/ha/yr) respectively. Whereas the lower grain yield was 

recorded under 20m bund spacing with local maresha followed by 22m bund spacing 

with subsoiler and farm yard manure with annual average of 33.06qt/ha/yr 

33.08qt/ha/yr, respectively (see table 1). The p value shows that there is insignificant 

difference between treatments with respect to grain yield.  

 

Table 9:Yield and yield component 

Treatments  PT H SPK L Seed no. Till no. Grain yield (qt/ha) 

20m+local  80.67a 10.18a 40.53a 2.06a 33.06b 

20m+SS+FYM  85.00ab 6.48a 39.73a 2.46a 35.04ab 

22M+SS+FYM  84.60ab 6.27a 44.26a 2.40a 33.08b 

25M+SS+FYM  87.46a 6.82a 42.66a 2.40a 38.76a 

LSD % (0.05)  0.19 0.55 0.76 0.55 0.23 

CV  3.95 49.06 13.69 15.12 8.79 

Plan for the next year: since the project remains with three years, the activity will 

continue strongly 

 

Activity title 2: Effect of different level soil bund spacing with biological soil water 

conservation (SWC) measures on ecosystem services at Bishola 

Activity period: 2017-2022  

Objective/s/: 

To evaluate different level soil bund spacing with agronomic SWC measures on 

provisioning ecosystem services/ fuel-wood, fiber, Food/crop yield/  

To evaluate different level soil bund spacing with agronomic SWC measures on 

regulating services/runoff, soil loss, nutrients loss, carbon stock and water 

quality/filtration/ 
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To evaluate supporting services/nutrient cycling or soil fertility improvement 
To examine over year effects of the treatments on ecosystem services    
Responsible persons: Abebe B., Kalkidan F., Mohammed R., Daniel B. (PhD) 
Reported by: Abebe Bezu 
Year of report: Jan1 - Dec 31, 2018  
Summary of the progress  
The experiment for this activity was installed timely according to the schedule 
indicated on the proposal. The proceeding activities were done timely:  Soil sample 
for soil moisture assessment was collected every ten days during the growing season 
and fresh weight of soil sample was taken immediately for oven dry measurement. 
Soil loss and run-off data was analyzed. 
Design: RCBD 
Treatment:  
Bare land 

Traditional maresha with bund spacing (19m)  
subsoiler + FYM +19m  
subsoiler + FYM +21m 
subsoiler + FYM +24m 
Location: Bishola 
Summary of Result  

The data analyzed from rainfall, run-off generated and the sediment collected for the 
experiment represented in the following graphs. Accordingly the highest rainfall, run-
off and soil loss was recorded on Nehase 28, which is 27mm, 97m3/ha and 5.8 Q/ha, 
respectively. 
However, only bare land (plot without bund) generated run-off and soil loss the rest 
of the treatments has resulted in no run-off and soil loss (see graph C). Which due to 
the presence of bund that can accumulate the run-off and sediments 
 

Table 10.Treatment and the corresponding run-off and soil lost 

Treatments Annual RO M3/ha Annual soil loss T/ha 

Bare land  133.96 0.793 T/ha 

19+TM+MO 0 0 

19+TR+FYM 0 0 

21+TR+FYM 0 0 

24+TR+FYM 0 0 

Note: TM= Traditional Maresha; TR= Tie ridge; FYM= Farm Yard Manure; MO= without farm yard manure  

 

From this one can conclude that the loss is above the tolerable loss hence, soil and 
water conservation is mandatory. Regarding crop (Maize) yield and yield component 
for the treatments showed the following result. Hence highest yield was obtained from 
plot with 24m bund spacing, tie ridge and farm yard manure applied with average 

yield of 39.69 q/ha 
 

Table 11.Crop yield from the treatments 

Treatments  Yield Qt/ha Population/h plt height Cob no/ha 

19m +TM + M0 39.693ab 44649a 2.1667a 39035a 

19m +TR+FYM 27.679b 42456a 2.1833a 24077b 

21m + TR + FYM 36.614ab 42262a 2.2333a 26038 ab 

24m + TR +FYM 41.667a 35799a 2.2233a 38593a 

LSD (0.05) 0.1563 0.4363 0.241 0.0785 

CV (%) 19.48 15.92 5.28 23.83 

Plan for the next year: the activity will continue in the same manner for the next 

year  
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Project 2: Improving biological soil and water conservation and conservation  

Agriculture to enhance crop productivity and resource conservation in  different agro 

ecologies of Ethiopia 

Project period: 2016-2020 

Activity 1: Effect of Conservation tillage on runoff, soil, nutrient loss and yield of 

major crops under different Agronomic Practices in Ethiopia 

Activity period: 2016-2020 

Objective/s/: 

To evaluate the effect of conservation tillage on soil water condition, crop yield and 

yield components 

To explore the indigenous Conservation Agriculture of the Ethiopian farmers and to 

propose ways for maintaining this useful knowledge for sustainable environmental 

management. 

To study the impact of conservation tillage implements integrated with different wider 

bund spacing on infiltration, soil loss, selected soil properties, runoff, yield, yield 

component and water balance.  

Year of report: Jan1 - Dec 31, 2018  

Responsible person: Kalkidan F., Abebe B., Mohamed R., Melat E., and Daniel B. 

Location: Bishola 

Summary of the progress: 

This research activity has been implementing starting from 2008 and will continuous 

up to 2012E C. Data’s were taken according to the schedule. Hence, runoff, 

agronomic, soil moisture, yield and climatic factors.  

Design: RCBD 

Treatment: Control, Conventional solo maize, Zero tillage, Conventional rotation, 

Zero tillage intercropping, Conventional rotation, Zero tillage rotation,  

Location: Bishola 

Summary of Result  

As indicated in table 4 below showed that, there is a difference in average crop yield 

of different treatments. Accordingly the highest yield (5094kg/ha/yr) recorded under 

zero tillage followed by conventional intercropping (4731kg/ha/yr). However, the 

lowest grain yield was recorded under zero tillage with intercropping treatment 

(3378kg/ha/yr). However, there is significant difference (p<0.05) between treatments 

with regard to grain yield. 
 

Table 12.solo and intercropping maize yield and yield component 

Treatments  Popn/ha Cob no Yield (Kg/ha) P height (m) 

Conve inter 291.00ª 328.67ª 4731ª  2.43ª 

Conve maize 267.00ª 312.50ª 4361ª 2.38ª 

Zero inter 279.00ª 330.33ª 3378ª 2.38ª 

Zero maize 285.67ª 388.33ª 5094ª 2.35ª 

LSD (0.05) 0.98 0.29 0.27  0.99 

CV (%)  25.45 13.03 20.61 11.35 

Conve: conventional; inter: intercropping; Infiltration rate 

 

The highest infiltration rate is recorded under minimum tillage with rotation followed 

by minimum tillage intercropping and the lowest infiltration rate recorded under bare 

land and conversional with solo maize cropping 
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With regard to run-off and soil loss; the highest runoff result recorded under bare 

land with average annual loss of (0.62 m3/ha/yr) and conventional solo maize 

(0.5m3/ha/yr) treatments. On the other hand, the lowest runoff result recorder under 

zero tillage intercropping (0.34m3/ha/yr) treatment. The reason for high run-off under 

bare land might be due to absence of cover materials which enhance infiltration rate 

therefore all the rain fall would result in generation run-off 

Plan for the next year: the activity will be completed in this year, after analysis of 

over years effects recommendation will be drawn. 

 

Activity 2: Monitor and examine the discharge, sediment yield and nutrient flow in 

the model  

watershed 

Activity period: 2016-2020 

Objective/s/: 

To use the data in selecting suitable hydrological model and for study purpose of 

short and long term impact of SWC practices on soil loss, stream flow and crop yield  

To monitor/examine the discharge, sediment yield and nutrient flow in the model 

watershed throughout the project life. 

Year of report: Jan1 - Dec 31, 2018  

Responsible person: Kalkidan F. Abebe B. and Mohamed R. 

Reported by: Abebe Bezu 

Summary of Result 

In this activity, 2016 is a starting point to measure the discharge, sediment yield and 

nutrient flow in the model watershed. Accordingly, at the beginning amount of 

discharge was maximum and the sediment yield was higher but in the year 2018 E. 

C the annual rainfall and the discharge were decreased. However, since summer 

season of 2019, automatic gage was installed and data was collected both manually 

and with support of automatic instrument. The monthly rainfall is not significant 

difference between years to year and also modification on the graduation of discharge 

measurement was made. 

Location: Jogo Gudedo watershed 

Result (data, data interpretation and conclusion)  

Recently the manual gage was modified to automatic and reinstalled as a modified 

form and data collection was carried out both by manual and automatic gage. The 

analysis showed that the site received high amount of rain during the beginning of 

Hamile and end of Nahase, whereas the discharge flow and sediment loss was 

recorded this might be attributed to the high torrential rain recorded during these 

times and disturbance due to cultivation. 

Plan for the next year: the activity will be continued as the plan 

 

Activity 3: Impact of Land Use Land Cover Change on Soil Erosion Risk: the Case of 

Adulala Watershed, Central Rift Valley of Ethiopia 

Activity period: 2018 to 2020 

Objective/s/: 

To identify the long term trend of land use land cover changes of the study area 

To map and quantify land use land cover dynamics over the last three decades 

To quantify the rate of soil erosion and investigate the impacts of land use land cover 

change on soil erosion risk for the study watershed 
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To examine the implications of observed land use changes on sustainable land 

management 

Responsible persons: Kalkidan F., Abebe B., Dr. Daniel B., Melat E., Mohamed R 

Reported by: Abebe Bezu 

Year of report: Jan1 - Dec 31, 2018  

Summary of the progress:  

Preparation of the questioner, identification of the study area and consultation with 

stakeholders was carried out 

Design:  

Treatment: Assessment 

Location: Adama (Adulala Hate Hareroti) 

Summary of Result  

The study area was identified on the ground and from the digital elevation model 

(DEM). For further study historical data was collected and ready for analysis and 

consultation of relevant stakeholder was carried out 

Plan for the next year: The activity will continue in the next year 

 

Project title 3: Conservation agriculture research for sustainable crop production 

and resource use in different agro ecologies 

Project period: 2018-2020 

Activity 1: Impact of Soil and Water Conservation Practices on the Livelihood of 

Smallholder Farmers in Adulala Ethiopia  

Activity period: 2018-2020 

Objective/s/: 

To assess impact of soil and water conservation practices on crop yield and farm 

income. 

To investigate the socio-economic factors that influence farmers’ soil and water 

conservation practice adoption decisions.  

To explore and describe farmers’ perceived priority agricultural problems, preferred 

areas for development intervention, and which factors affect the preference for 

alternative types of intervention 

To assess major constraints faced by soil and water conservation practices 

implementers.  

Responsible persons: Kalkidan F., Abebe B., Dr. Daniel B., Melat E., Mohamed R 

Reported by: Abebe Bezu 

Year of report: January - December 2018  

Summary of the progress  

Design: survey  

Treatment:  

Location: Lume (Jogo Gudedo watershed) 

Summary of  Result  

Identification and decision on area coverage of the study area has been determined 

and questioner for the baseline survey was prepared and data for baseline study was 

collected. The extent of the study was determined and marked for further information 

generation  

Plan for the next year: The activity will continue in the next year in analyzing 

collected data 
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Activity 2: Gully erosion hazard mapping for its control mechanism in Dodota, Arsi 

Zone, Ethiopia 

Activity period: 2018-2020 

Objective/s/: 

To asses and characterize gully erosion in the study area 

To determine the causes and its impact on the watershed 

To determine the conservation and rehabilitation mechanism  

Responsible persons: Daniel B. Abebe B. Kalkidan F. Melat E. Mohamed R. 

Reported by: Abebe B. 

Year of report: January - December 2018 

Summary of the progress:  

Design: Assessment 

Treatment:  

Location: Dodota 

Summary of Result  

Satellite images of the study area was collected and ready for use and digital elevation 

model of the study area was also downloaded and ground checking of the study area 

was made in advance. Base lines data on historical development of the gully in the 

area will also be collected from key informant and questioners to collect such data 

were prepared and evaluated. 

Plan for the next year: The activity will continue in the next year 

 

Activity 3: Assessment of gully erosion for its controlling mechanism in Dodota, Arsi 

Zone, Ethiopia 

Activity period: 2018-2020O 

bjective: 

To map gully erosion hot spot area,  

To determine the conservation and protection mechanism  

Responsible persons: Daniel B(PhD); Abebe B., Kalkidan F., Mohamed R. 

Reported by: Abebe Bezu 

Year of report: January – December 2018 

Summary of the progress  

Design: Assessment 

Treatment: no  

Location: Dodota and Adama 

Summary of  Result 

Satellite images of the study area was collected and ready for use and digital elevation 

model of the study area was also downloaded and ground checking of the study area 

was made in advance. Base lines data on historical development of the gully in the 

area will also be collected from key informant and questioners to collect such data 

were prepared and evaluated. 

Plan for the next year: The activity will continue in the next year 

 

Project 4: Pre-extension Demonstration of Integrated Watershed Management 

technologies (AGP II) 

Project period: 2018-2019 

Activity 1:  Demonstration of gully rehabilitation techniques with locally available 

materials 
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Activity period: 2018-2019  

Objective/s/: 

To demonstrate the potential of different biological measures on soil and water 

conservation  

To create awareness among the farmers on biological soil and water conservation 

measures 

Responsible persons: Melat E., Abebe B., Mohammed R., Kalkidan F., Melat E., and 

Daniel B. 

Reported by: Abebe Bezu 

Year of report: January – December 2018  

Summary of the progress  

Five farmers were selected from the watershed to demonstrate gully rehabilitation 

techniques 

Baseline survey was conducted by measuring the dimension of gully such as gully 

length, depth, top width, bottom width and slope of gully 

Inputs for gully rehabilitation were collected locally from farmers such as wood and 

bags 

Design: demo 

Treatment 

Sand bag 

wooden 

Location: Jogo Gudedo watershed 

Summary of  Result   

Construction of check-dam was done by the participation of local farmers in which 

they were grouped as a farmers research group (FRG) containing eight member. 

Training was given for FRG. For maintenance of the upper part of the watershed about 

9,750 tree seedlings and 10,537grass cuttings were raised in the center’s nursery site 

and distributed. The following table 5 shows the dimension of the gully 

Table 13. Dimension of gully 

Points Top width (m) Bottom width (m) Depth (m) 

1 7.15 3.8 2.04 

2 10.1 2.9 2.1 

3 15.7 5 1.83 

4 14.5 3.9 2.73 

5 10.2 3.7 2.55 

6 8.8 3.3 2.58 

7 8.1 3.2 3.8 

8 6.7 2 4.04 

9 7.3 2.2 4.14 

10 7.6 2.15 3.45 

11 8.7 2.45 4.4 

12 7 4.5 3.42 

Plan for the next year: the activity will be completed in the this year and based on 

the final result we are going to expand to the majority of the watershed 

 

Project 5: Pre-extension Demonstration of Integrated Watershed Management 

technologies (AGP II) 

Project period: 2018-2019 

Activity: Demonstration of Conservation agriculture practices in the watershed 
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Activity period: 2018-2019 

Objective/s/: 

To enhance the awareness of the communities and evaluate the effect of conservation 

agriculture on soil properties and crop production 

 To improve the knowledge of the farmers conservation agriculture 

Responsible persons: Mohammed R., Abebe B., Melat E., Kalkidan F., Melat E. and 

Daniel B 

Reported by: Abebe Bezu 

Year of report: January – December 2018 

Summary of the progress:  

Five volunteer farmers were selected from the watershed to execute the experiment; 

hence by collecting the base line data the experiment was conducted as per the 

schedule indicated on the proposal. There after the necessary data (crop yield and 

yield component, soil data) was collected 

Design: RCBD 

Treatment: 

Convention tillage 

Conservation tillage 

Crop rotation  

Mono-cropping  

Location: Jogo Gudedo 

Summary of Result   

The one year yield and yield component result was indicated in the table 6 below 

 

Table 14. Crop yield and yield component 
 

Treatments  Yield Q/ha Population P height Cob number 

Convention  63.523b 49588a 2.41a 52475a 

CA 73.310a 55363ª 2.40a 58113a 

LSD (0.05) 0.015* 0.17 0.4338 0.28 

CV  22.33 27.10 3.88 21.61 

CA: Conservation Agriculture 

 

The result of analysis showed that conservation tillage is significantly higher than 

conventional tillage with an average value of 73.3 quintal per hectare for conservation 

tillage and 63.5 quintal per hectare for conventional tillage with highly significant at 

p<0.05. This might be due to reduced tillage which has great role in reducing soil and 

nutrient loss, maintenance of crop residue and rotation of legume with cereal crops. 

However, the rest of yield components has no significance difference at p<0.05 

Plan for the next year: the experiment will be completed in this season and the full 

analysis and recommendation will be suggested based on the final result. 
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Integrated Soil Fertility and Soil Health Management 

Research Program 
 

Project 1: Soil Test Based Crop Response Studies for Different Nutrients under  

Balanced Fertilizer 

Activity 1. Soil test based Phosphorus calibration study under balanced fertilization 

for major crops in CRV of Ethiopia 

Activity period: 2014-2018 

Objective/s/:  

To determine optimum rates of  Nitrogen and  Phosphorous fertilizers for green pepper 

under balanced fertilizer 

To assess economic feasibility of N and P fertilizer rate for green pepper  

Responsible Persons: Israel Bekele, Getnet Adugna, Agere Lupi, Mesfin Hundessa, 

Kiya Aboye and Dejene Abera 

Reported by: Israel Bekele  

Year of report: January – December 2018 

Summary of the progress:  

Design: RCBD 

Treatment: Six  

Location: Negelle Arsi  

Summary of Result  

Grain yield of maize was significantly responded to application of P fertilizer at Negele 

Arsi. The grain yield of maize significantly higher than the zero control by the 

application of smallest doses of P rate at p<0.05 level however, there is no statistical 

difference among phosphorous treated plots (Table 1).  The Cate-Nelson graphical 

method showed that critical P concentration for maize is 10.3 ppm (Figure 1). Similar 

findings were reported by different scholars. Tekalign and Hague (1991) identified the 

critical P value of maize using Olson extraction method was 8.0 mg kg-1 for Ethiopian 

soil. Musefa et al. (2016) also reported that by using different extraction methods 

Bray II, Olson and Mihelich-3 the critical value of maize at Metekel zone of 

Northwestern Ethiopia are 12, 8, 10 mg kg-1 respectively. The average P requirement 

factor is 10.4 (Table 1). 

 

Table 1: Mean Adjusted Grain Yield of maize at Negele Arsi 

Treatment AGY 

kg ha-1 

0 3004.2b 

10 3374.4a 

20 3215.3ab 

30 3287.8ab 

40 3186.5ab 

50 3153.6ab 

CV (%) 22.4 

LSD< 0.05 289 

Mean of the same letter statistically non- significant, AGY=Adjusted grain yield, CV= coefficient of variability, kg ha-1= kilogram per hectare, LSD= 

least significant difference.  
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Table 2: Available phosphorus, change in available phosphorus, phosphorus requirement factor of maize at Negele Arsi  

Treatment AP mgkg-1 ΔAP Pf 

0 4.10 
  

10 4.90 0.80 12.50 

20 5.80 1.70 11.76 

30 6.70 2.60 11.54 

40 8.70 4.60 8.70 

50 10.70 6.60 7.58 

Average 10.4 

Mean of the same letter statistically non- significant, AGY=Adjusted grain yield, CV= coefficient of variability, kg ha-1= kilogram per hectare, LSD= 

least significant difference.  

 

 
Figure 1.  Effects of Phosphorus Fertilizers on maize grain yield (kg/ha) at Negelle Arsi  

 

Plan for the next year: The paper is under way for publication  

 

Activity 2: Response of Maize to Blended (NPSB) Fertilizers at Central Rift Valley of 

Ethiopia 

Activity period: 2017-2019 

Objective/s/:- 

To determine optimum blended fertilizer rate for maize, wheat and onion in the study 

area to specific soil type  

To assess economic feasibility of different blend fertilizers rate  

To develop guide line for blended fertilizer based on soil test and crop response to 

fertilizers on representative soils. 

Responsible person: Agere L., Getinet A., Israel B., Dejene A., Mesfin H. and Kiya A. 

Reported by: Agere Lupi  

Year of report: January – December 2018 

Summary of the progress 

Design: RCBD 

Treatment: 13 

Location: Dugda and Adami tulu Jidokombolcha  

Summary of Result  

The grain yield was significantly influenced by the main effect of NPSB + Urea fertilizer 

rates and varieties at both locations (Table2). Even though there is no interaction 

effects between fertilizer and varities the MH-140 variety  recorded the higher grain 

Cate-Nelson Graph 
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yield (7037 kg/ ha) at Meki than Melkassa II The highest mean grain yield was 

obtained from fertilizers applied at the rates of 200 kg NPSB + 200 kg Urea/ha with 

an increment of 33 % yield advantage over the control plot. However, comparable 

grain yield results were observed between treated plots. Similarly, at Adamitulu-

Jidokombolcha  , the highest mean grain yield (7615 kg/ ha) was obtained from 

fertilizers applied at the rates of 150 kg NPSB + 250 kg Urea/ha with 43 % yield 

advantage over the control plot. 

 
Table 3. Main and interaction effects of Blended (NPSB) Fertilizers on maize grain yield at Adamitulu-Jidokombolcha   

Treatments Grain Yield (kg/ha) 

Variety Meki A/Tulu 

MH-140 6660 6599 

Melkassa 2 5681 5783 

LSD (0.01) 413 536 

Fertilizers 
  

0+0 4705 4327 

100 NPSB+ 150Urea  5792 7003 

150 NPSB + 150Urea  6444 5493 

200 NPSB + 150Urea  6070 5510 

250 NPSB + 150Urea  6250 6586 

100 NPSB + 200Urea  6294 5876 

150 NPSB + 200Urea  6466 5843 

200 NPSB + 200Urea  7037 6718 

250 NPSB + 200Urea  5994 5700 

100 NPSB + 250Urea  6625 7020 

150 NPSB + 250Urea  5823 7615 

200 NPSB + 250Urea  6513 6748 

250 NPSB + 250Urea  6203 6049 

LSD
( 0.05)

 1053 1367 

CV(%) 20 15 

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

 

Activity 3: Response of Maize to Blended (NPS) Fertilizers at Central Rift Valley of 

Ethiopia 

Activity period: 2017-2019  

Objective/s/:  

To determine optimum blended fertilizer rate for maize, wheat and onion in the study 

area to specific soil type  

To assess economic feasibility of different blend fertilizers rate  

To develop guide line for blended fertilizer based on soil test and crop response to 

fertilizers on representative soils. 

Responsible persons: Getinet A., Agere L., Israel B., Dejene A., Mesfin H. and Kiya A.  

Reported by: Getinet Adugna  

Year of report: January – December 2018 

Summary of the progress   

Design: RCBD with two varieties of Maize  

Treatment: 13   

Location: Meki and Adamitulu-Jidokombolcha   
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Summary of Result  

Analysis of variance of the data revealed that maize grain yield was significantly 

influenced by NPSB + Urea fertilizers and by their interaction with variety, but the 

main effect of variety did not influence this parameter (Table 5). The interaction effect 

of fertilizers and Varity increased (P < 0.01) grain yield of maize significantly. Grain 

yield of MH-2 was most significantly increased at 100 NPS + 150Urea / ha .The 

increase in seed yield at this level exceeded the yield obtained at the combined 0 levels 

of the two fertilizers by about 76%. Similarly, the grain yield of Melkassa 2 at 200 

NPS + 250Urea /ha exceeded the yield obtained at zero level of the two fertilizers by 

about 21%. At all other combined levels, grain yields of MH-2 exceeded the yield 

obtained at the combined 0 levels of the two fertilizers. 

 
Table 4. Main and interaction effects of blended (NPS) fertilizers on maize grain yield at A/Tulu  

Treatments  

Grain Yield 

Interaction effect Main effect 

MH-140 Melkassa II 

0+0  1721 4923 3322 

100 NPS + 150Urea  7234 6112 6673 

150 NPS + 150Urea  6491 4655 5573 

200 NPS + 150Urea  5565 6338 5952 

250 NPS + 150Urea  6564 5247 5905 

100 NPS + 200Urea  4882 4371 4627 

150 NPS + 200Urea  4807 4563 4685 

200 NPS + 200Urea  5925 5101 5513 

250 NPS + 200Urea  6353 5349 5851 

100 NPS + 250Urea  6314 4880 5597 

150 NPS + 250Urea  4845 5075 4960 

200 NPS + 250Urea  5066 6485 5775 

250 NPS + 250Urea  5205 5209 5207 

CV (%) 

LSD (0.05)  

20 

2475 

 

1294 

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

 

Activity 4. Effect of Phosphorus fertilizer on yield and yield component of Haricot bean 

varieties across soil and agro-ecologies 

Activity period: 2017-2019 

Objective 

To determine optimum rates of P fertilizers for different varieties of common bean 

Responsible person: Agere L., Getinet A., Israel B., Mesfin H., Dejene A., Kiya A. and 

Genet M. 

Reported by: Agere Lupi 

Year of report: January – December 2018 

Summary of the progress  

Design: RCBD 

Treatment: 5 treatments with three haricot bean varieties 

Location: Boset (Bofa area), Shalla and Adamitulu-Jidokombolcha  

Summary of Result  

As shown in table 1below the haricot bean verities were significantly influenced by 

phosphorus fertilizer rates at three locations. All varieties were responded well for 

high rate of P in all locations. However, SER119 variety was responded to all P rates 

at Shalla and Bofa for the reported year. 
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Table 1. Effect of P on yield of different Haricot Bean varieties at different locations 

Variety P-Level Adami Tulu Shalla Boset  

AW2 0 1545.6 1464.7 1377.8 

10 2204.3 1860.6 2588.8 

20 1856.9 2139.5 2713.8 

30 1744.4 1962.5 2142.7 

40 2642.8 2694.6 3152.8 

Dume 0 1507.5 1104.6 1316.6 

10 1402.5 1149.3 1353.6 

20 2058 1732.3 1926.7 

30 1757.6 1514.5 1656.9 

40 2570.3 2778.4 3632.1 

SER119 0 1237.4 982.1 1294.9 

10 1932.6 2591.7 3072.3 

20 2015.9 2661.7 3293.5 

30 2262.6 2969.3 3325.1 

40 2752.3 2765.2 3171.0 

CV (%)  20.8 28.7 21.8 

LSD(0.05)  683.98 971.94 854.6 

Plan for the next year: The experiment will continue for one more season.  

 

Activity 5: Determination of different level of NP fertilizers rate for Green pepper 

across soil and agro-ecologies 

Activity period: 2017-2019 

Objective: To determine optimum rates of Nitrogen and Phosphorous fertilizers for 

green pepper under balanced fertilizer 

Responsible person: Israel B., Getinet A., Agere L., Dejene A. Kiya A., Mesfin H. and 

Jibril Mohammed  

Reported by: Israel Bekele 

Year of report: January – December 2018 

Summary of the progress 

Design: RCBD  

Treatment: 16 treatments with two varieties of green paper  

Location: MARC and Meki 

Summary of  Result  

Pod yield of green pepper were significantly influenced by main plot factors (varieties) 

in both locations . However, no significant yield differences were observed between 

sub plot factors (different NP rates) in the production of green peppers as compared 

to the control at p<0.05 level in both locations Melka Shote gave significantly highest 

yield at Meki as compared to others varieties.  At MARC Melka Awaze gave the higher 

pod yield as compared to Melka Shote.  

Plan for the next year: The activity will be continued for one more cropping season 

 

Project title 2: Development of Biological Fertilizer Technology 

Activity 1. Verification of rhizobial strains for haricot bean production and 

productivity enhancement 

Activity period: 2017-2020 

Objective: To testify the effectiveness of promising bio-fertilizer technologies in 

enhancing common bean yield and soil fertility 

Responsible person: Agere L., Israel B., Getinet A., Mesfin H., Dejene A., Kiya A. and 

Jibril M. 

Reported by: Agere Lupi  
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Year of report: January – December 2018 

Summary of the progress  

Design: RCBD  

Treatments: 4  

Location: Bofa and Shalla) 

Summary of Result  

As shown in table below, .the experiment has been done for two consecutive years on 

farmer’s field at Bofa and Adamitulu-Jidokombolcha . The analyses of variance 

showed that application of recommended DAP has resulted in the highest grain yield 

of Haricot bean followed by negative control (no application of fertilizer). Hence Grain 

yield was not significantly influenced by the application of rhizobial strains (HB-A15 

and HB-429). 

 

Table 1. Response of dry bean to rhizobial strains and DAP fertilizer  

TMT    Yield (kg/ha) 

DAPR   2818.3a 

NGC 2284.3ab 

HB-A15 1993.5b 

HB-429 1944.8b 

GM 2260.3 

CV 22.75 

SD(0.05) * 

Plan for next year: This activity was completed and the full write up will be done in 

the coming year   

 

Project 3. Management of Vertisols in Drought Prone Areas 

Activity 1. Evaluation of integrated soil management technologies for moisture 

conservation and soil fertility improvement on Sorghum 

Activity period: 2016-2020 

Objective/s/ 

To improve the livelihood of the farming community by providing appropriate 

integrated soil fertility and moisture conservation technologies 

 Integrated soil fertility and moisture conservation technology will be known for the 

drought prone areas. 

Responsible person: Getinet A., Agere L., Israel B., and Jibril M. 

Reported by: Agere Lupi  

Year of report: January – December 2018 

Summary of the progress 

Design: split plot 

Treatment: Seven with tied ridge and farmers practices  

Location: Miesso 

Summary of Result  

The activity has been done for the last three years and will continue for the coming 

one more year and executed at Miesso sub-center. The experiment was laid down in 

spilt plot design, land preparation method as main plot and the nutrient sources as 

sub plot. NPS is used as basal application and Urea as a source of N which is applied 

in twice spilt. 

Analysis of variance of the data showed statistically significant difference (P ≤ 0.05) 

due to main effect of nutrient sources and land preparation methods and their 
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interactions (Table 2). The interaction effect of fertilizers and land preparation 

technique increased (P < 0.01) grain yield of sorghum significantly. Even though, 

variable combination of different level and type of fertilizers with land preparation 

methods differed significantly in sorghum grain yield, better grain yield was recorded 

at the combined 0 levels of the two treatments. This might be associated with medium 

to high level of available nutrient in the plots/ soil. In general, grain yield of sorghum 

increased inconsistently with increasing application rates of nutrient sources and 

land preparation technique. 

 

Figure 1. Sorghum growth performance at field condition 
 

Table1. Interaction effects of moisture conservation and soil fertility improvement on sorghum grain yield at Miesso in 2018. 

 

Fertilizers  

Moisture conservation 

Tie ridging Farmer practice 

Recommended NP  1938.9ab 1344.9bcd 

Farmyard manure  2334.9a 2165.9ab 

Green manuring  1983.3ab 629.8d 

Compost  2293.9a 1628.3abc 

50% treatment 1 + 50%treatment 2  2410.0a 870.5cd 

50% treatment 1 + 50%treatment 3  1833.1ab 1901.3ab 

The control treatment  2206.9a 2258.1a 

LSD 0.05  840.85 

CV (%)  25.09 

Plan for next year: the activities will be conducted for one more year  

 

Project 4: AGP II Funded 

Activity 1. Validation and demonstration of mineral fertilizer and organic fertilizer for 

maize (AGP) 

Activity period: 2018-2019  

Objective: To validate Nitrogen and Phosphorous fertilizers integrated with organic 

fertilizer for maize production 

Responsible Persons: Israel, Agere, Getinet, Dejene, Mesfin and Genet 

Reported by: Israel Bekele  

Year of report: January – December 2018 

Summary of Results: 

Design: RCBD 

Treatment: 4  
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Location: Negele Arsi  

Result and discussion  

The data showed that in Table 8 the response of maize to NP were greater than that 

of compost with half NP, except at one testing site.  This might be due to the C:N ratio, 

most of the N applied in plot having compost was used by the soil microorganisms to 

decompose the compost (immobilization) and resulted with low N. 

 
Table: 1 Response of maize to regional recommended NP and compost with NP  

Treatment   Site 1 Site 2 Site 3 

Compost  3871.98 3830.39 5439.97 

NP 5855.96 2375.48 6431.96 

Plan for next year: the experiment will be conducted for one more year  

 

Project 5. Evaluation of Paronamix on Maize Crop in Central Rift Valley of Ethiopia  

Project period: June 2017 to May 2019 

Objectives: To evaluate paranomix fertilizer on maize production  

Responsibilities: Getinet, Agere, Israel and Jibril  

Reported by: Getinet Adugna 

Year of report: January – December 2018 

Summary of the progress  

Design: RCBD 

Treatment: 8 

Location: Dugda, Negele Arsi and Adanitulu Jidokombolcha 

Summary of  Results  

During 2017 growing season, the study did not show statistical difference (P<0.05) 

among treatments for grain yield as shown in Table 1. The difference persisted for all 

locations. At both sites, mineral fertilizer treatment showed relatively better grain 

yield performance over the clean seed, and other non-mineral fertilizer treatments. 

This implies that mineral nutrients are more important for maize productivity 

improvement at both sites than panoramix or apronstar alone. As we see the case of 

Negelle Arsi  site (Table 1), the overall average yield performance (6492 kg ha-1) was 

relatively superior to Meki (4857 kg ha-1). This shows how good the inherent fertility 

status of the area is. 

 
Table 1. Effects of Paronamix fertilizer on maize grain yield (kg ha-1) at Meki and Negelle Arsi in 2017 main cropping season 

Treatment  Dugda Negele Arsi  

1. Clean seed alone (untreated control) 3729 4922 

2. Pesticide dressed seed alone 4299 5129 

3. Clean seed + Recommended NP/ha 4637 5589 

4. Clean seed + Paronamix  (2 kg/ha)  3862 4768 

5. Pesticide dressed seed + Panoramix (2 kg/ha)  4197 5045 

6. Pesticide dressed seed + Recom.  NP/ha 4857 6492 

7. Clean seed + Paronamix + Recom. NP/ha  3979 6087 

8. Pesticide dressed seed + Paronamix + Recom NP/ha 4016 5151 

CV (%)  12.13 16.62 

LSD (0.05)  NS NS 

In 2018 growing season, the performance of treatments was also highly dictated by 
the sites (Table 2). At MARC, the overall maize performance was quite good but unable 
to depict statistically significant treatment (P<0.05). As to the performance of the 
treatments in the three sites (Meki, Negelle Arsi and Ziway), statistically significant 
grain yield difference (P< 0.05) was prevalent. Apronstar and paronamix coating and 
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mineral fertilized (treatment 8) was the best performing one as compared to the four 
non-mineral fertilizer treatments (1, 2, 4 and 5). But as we compare the four 
treatments having mineral fertilizer, in sole or in combination with apronstar and /or 
panoramix, statistical differences (P< 0.05) were not observed among them. This 
shows that panoramix application did not improve maize grain yield significantly over 
the sole mineral fertilizer application. 
Generally, as we see aanalysis of variance over two years and across sites depicted 
that treatment effects were influenced similar trend with respect to grain yield (Table 
3). The four non-mineral fertilizer treatments (1, 2, 4 and 5) showed distinct 
statistically inferiority (P< 0.05) to the mineral fertilizer treatments (3, 6, 7 and 8). 
This simply demonstrates that production of maize using mineral fertilizer is 
mandatory in less fertile soil of Meki testing site. The overall maize grain yield 
performance in the above discussions confirms that co-application of panoramix and 
mineral fertilizer did not win sole mineral fertilizer application statistically. On the 

other hand, seed treated with Apron Star recorded significant maize grain yield 
compared to the untreated plots in 2017. This might be due to the reduction of the 
incidence and severity of soil as well as seed borne disease and insect pests in the 
experimental plots (Tagne et. al, 2013). This result was also revealed slightly in the 
second seasons. 
 
The overall grain yield response of maize crop across locations in both years confirmed 
that mineral fertilizer application is agronomically and economically feasible option 
than paronamix co-application with mineral fertilizer application. So, we suggest that 
Paronamix-mineral fertilizer application should not be pushed for wider use under 
the above/same agro-ecologies. Nevertheless, maize seeds treated with Apron star 
showed a positive effect on maize grain yield compared to the untreated plots. Hence, 
it could be suggested that seed treatment with Apron star is very essential to control 
soil born pests. 
 
Table 2.  Effects of paronamix fertilizer on maize grain yield (kg ha-1) at Meki, Negele Arsi , Ziway and MARC 
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Project 6. Evaluation of Tradecorp AZ Bentley plus fertilizer on Tomato under 

Irrigation in East shewa zone of Oromia 

Project period: 2018 - 2019 

Objectives:  

To see Tradecorp AZ bentley plus fertilizerincreases tomato crop production 

To see that it can be safely and easily used by farmers of the country 

Responsibility: Getinet, Agere, Dejene, Israel, Mesfin, Kiya, Jibril  

Reported by: Getinet Adugna  

Year of report: January – December 2018 

Progress of the project 

Design: RCBD 

Treatment: 5 

Location: Dugda, MARC and Koka  

Summary of Result 

The trial was done in 2017-2019 off cropping season by irrigation at Meki, MARC and 

Koka. The experiment was laid down in RCBD design with four replications. The 

variety to be used in the trial was 'Gelilea hybrid' for tomato crop. Three level of the 

product including our recommended and negative control were used as a treatment.  

The new product was applied at planting whereas, NPS is used as basal application 

and Urea as a source of N which is applied in twice spilt. Now days, all important 

data including soil were collected in both three sites and, data compiling and data 

filling into computers are underway. 

 

 

 

 

   

 

 

 

 

 

Figure 3. Performance of tomato at field condition 

 

Project 7. Evaluation of Fertiplus fertilizer on Tomato under Irrigation in East Shewa 

Zone of Oromia  

Project period: 2018 - 2019 

Objectives:  

To evaluate the effect of  fertiplus 4-3-3 application on tomato yield and yield 

component  

To evaluate its effect on selected soil physico-chemical properties as organic fertilizer. 

Responsibility: Getinet, Agere, Dejene, Israel, Mesfin, Kiya, Jibril 

Reported by: Getinet Adugna  

Year of report: January – December 2018 

Progress of the project 

Design: RCBD 

Treatments: 8 

Location: Meki, MARC and Fentale 
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Summary of Result  

The trial was done in 2018/19 off cropping season by irrigation at Meki, MARC and 

Fentale experiment site. The experiment was laid down in factorial arrangement of 

RCBD design with three replications. The variety to be used in the trial was 'Gelilea 

hybrid' for tomato crop. Three level of the product (600, 900 and 1200 kg/ha) and 

three rates of N/P (64/20, 128/40 and 192/60 kg/ ha) were used as a treatment.  

The new product was applied at planting whereas, NPS is used as basal application 

and Urea as a source of N which is applied in twice spilt. Now days, all important 

data including soil were collected in both three sites and, data compiling and data 

filling into computers are underway. 

Project 8. Evaluation of Bio-gold on French bean under Irrigation in East Shewa Zone 

of Oromia, Ethiopia 

Project period: 2018 - 2019 

Objective/s/:  

Determine the impact of Bio-Gold RTU on soil health and growth vigor of French 

beans 

Determine effects of Bio-Gold RTU on the yield of French beans 

Determine effects of Bio-Golf RTU on shelf life of French beans (post-harvest). 

Determine residual effects of Bio-Gold RTU on crop growth vigor, yield and shelf life 

of French beans pods after harvest 

Responsibility:  Getinet, Agere, Dejene, Israel, Mesfin, Kiya, Jibril 

Reported by: Getinet Adugna  

Year of report: January – December 2018 

Progress of the project 

Design: RCBD  

Treatment: 7 

Location: MARC, Fentale and Dugda 

Summary of Result 

The trial was conducted on-station at MARC, Fentale and Meki on farmer's field in 

2018/19 off cropping season by irrigation. Land was prepared to a fine tilth to allow 

even planting and germination. The experiment was laid down in RCBD design with 

three replications. The variety to be used in the trial was 'Roba` for French bean crop. 

There was two seasons with three trials; however after the first harvest of the first 

trial, there was repeated of planting without treatments to check the residual effects 

of Bio-gold on French bean production. The new product was applied before five days 

sowing of bean whereas; NPS is used as basal application and Urea as a source of N 

which is applied ones. Treatments used for the trial were: (1) High (double rate) Bio-

gold RTU levels, (2) Standard (recommended rate) Bio-gold RTU levels, (3) Low (half 

rate) Bio-gold RTU levels, (4) Normal recommended practice in fertilizer application 

(NPS), (5) Integration of standard Bio-gold RTU and recommended fertilizer 

applications, (6) Standard rate application of Bio-gold RTU and 1/2 rate of 

recommended fertilizer application and (7) Control (no application of fertilizer and 

Bio-gold RTU).  

Now days, all important data including soil were collected in both three sites and, 

data compiling and data filling into computers are underway. 

Plan for the next year: completed  
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Project title 9: Evaluation of ̀ Potassium Humate` Organic Fertilizer on Yield of Onion 
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Irrigation and Drainage Research Program 
 

Project I: Determination of irrigation regime for major crops 

Project period:  2015 - 2020 

Activity 1: Determination of Crop Water Requirement and Crop Coefficient for 

Wheat, Tef, Haricot Bean, Onion, Maize and Sorghum Using Lysimeter 

Activity period:  2016 - 2020 

Objective: To determine crop water requirement and establish crop coefficient 

Persons Responsible: Tilahun H., Gobena D., Ketema T., Tatek W., Tigist W. and 

Aynalem G. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: Lysimeter plot was used 

Treatment: The trial was conducted on six crops; Tef (Gemechis), Wheat (Kekeba), 

Onion (Nafis), Maize (Melkassa-2) and Sorghum (Teshale) 

Location: MARC 

Summary of Result 

The field experimentation was carried out to determine crop coefficient and crop water 

requirement at different growth stages for Wheat, Tef, Sorghum and Maize during the 

main season, and during the dry season for Onion and Haricot bean. Data were 

collected and analyzed. The obtained average daily values of crop water requirement, 

and crop coefficient for each crop at each growth stage is indicated in  

Table 15. Accordingly, the average daily water requirement of all the crops was 

maximum at mid growth stage while the minimum water demand was determined at 

initial growth stage. Determined crop coefficient values of all the indicated crops also 

followed the same trend as crop water requirement. As depicted in Table 1 the 

maximum crop coefficient value of greater than one was determined during the mid-

growth stage, which indicates that crop water requirement was greater than the 

reference evapo-transpiration during the stage. Therefore, the determined Kc value 

will help in irrigation water management and planning purpose. 

 

Table 15. Stage-wise Crop coefficient and crop water requirement values of each crop 

Crop Parameters Initial Stage Developmental Stage Mid Stage Late Stage 

Wheat Kc- Values  0.54 0.87 1.16 0.68 

CWR (mm/day) 2.45 3.85 5.73 3.86 

Tef Kc value 0.51 0.88 1.01 0.58 

CWR (mm/day) 2.24 3.79 5.32 3.30 

Haricot bean Kc value 0.45 0.84 1.13 0.66 

CWR (mm/day) 2.51 3.99 5.65 4.07 

Sorghum Kc value 0.64 0.96 1.18 0.63 

CWR (mm/day) 3.57 4.56 5.90 3.89 

Maize Kc value 0.67 0.99 1.25 0.62 

CWR (mm/day) 3.73 4.70 6.25 3.82 

Onion Kc value 0.58 0.89 1.03 0.78 

CWR (mm/day) 3.54 5.01 5.53 4.21 

*Kc – Crop coefficient, CWR – Crop water requirement 

 

Plan for the next year: 
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Activity-2: Estimation and Mapping of Reference Evapo transpiration 

Activity period: 2017 - 2020 

Objective: To estimate and map ETo 

Responsible Persons: Gobena D., Tilahun H., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: None 

Treatment: representative meteorological stations are used 

Location: MARC (Semi-arid areas under MARC mandate area) 

Summary of  Result 

The activity is a deskwork activity. Data were collected for six meteorological stations 

found in the semi-arid areas, under MARC. Using the collected data reference evapo 

transpiration (ETo) were determined for each location with Crop wat model as 

indicated in  

Table 16. Moreover, the obtained point ETo values were interpolated and ETo map was 

developed using GIS software to get continues data as indicated in Table 16. 

 
Table 16. Estimated ETo Values for Meteorological Stations 

Stations Jan Feb March April May June July Aug Sep Oct Nov Dec Average 

Adama 5.08 5.94 6.32 6.04 5.75 5.82 4.95 4.51 4.06 5.69 5.22 5.06 5.37 

Chiro 5.31 6.03 6.52 6.31 6.52 6.57 5.34 4.24 5.41 6.35 5.07 4.64 5.69 

MARC 5.68 6.34 6.63 6.50 6.21 6.14 4.99 4.55 4.58 5.44 5.90 5.55 5.71 

Metehara 5.73 6.61 7.32 6.93 7.05 7.43 5.8 6.71 6.64 6.45 6.07 5.67 6.53 

Mojo 5.08 5.51 5.92 5.89 5.94 5.72 4.87 5.17 5.28 5.52 5.18 5.07 5.43 

Nura Era 5.09 5.90 6.61 6.37 6.42 7.52 5.75 6.83 6.35 6.47 5.46 5.03 6.15 

Welenchiti 5.70 6.41 7.02 7.06 6.93 5.73 5.35 5.64 5.66 6.46 5.83 5.41 6.10 

Plan for the next year: the trial will continue by next year 

 

Activity-3: Determination of optimal irrigation scheduling for Pepper 

Activity period:  2016 - 2019 

Objective:  To evaluate the responses of the crop to irrigation regime 

Responsible Persons: Gobena D., Tilahun H., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD 

Treatment: Five soil moisture depletion levels 

Location: MARC 

Summary of Result: 

Determination of optimal irrigation scheduling for Pepper.The trial was conducted at 

MARC to determine the optimal soil moisture depletion level for irrigation scheduling. 

Data was collected and analyzed. The analysis result shows that there was significant 

difference in pepper yield and water productivity among treatments at 5% level of 

significance. The maximum yield and water productivity were observed in 60% 

ASMDL and the lowest were from 140% ASMDL as shown in Table 17. The result 

indicated that irrigating pepper with lower interval than the FAO recommended 

depletion level (0.30) increased yield significantly. Therefore, frequent irrigation of 
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pepper resulted in higher yield than irrigating at longer interval though the depletion 

level is within the total available water of the soil. 

 

Table 17.Yield and Water Productivity of Pepper as soil moisture depletion level varied 

 

Treatments 

Melkassa 

Yield (t/ha) WP (Kg/m3) 

60 % ASMDL 19.48a 4.14a 

80 % ASMDL 19.19a 4.07a 

ASMDL 16.17b 3.43b 

120% ASMDL 16.06b 3.41b 

140 % ASMDL 15.66b 3.32b 

CV (%) 7.74 7.73 

LSD0.05 2.52 0.54 

*ASMD is allowable soil moisture depletion level (P=0.30) 

 

Plan for the next year: the trial will continue by next year 

 

Project II: Improving water productivities of major crops 

Project period: 2016-2020 
Activity-1: Maize response to soil moisture stress condition at different crop growth Stages 
Activity period: 2017 - 2020 
Objective:  To identify crop growth stages sensitive to soil moisture stress 

Responsible Persons: Tilahun H., Gobena D., Ketema T. and Tatek W. 
Reported by: Gobena Dirirsa 
Period of report: January-December, 2018 
Summary of progress: 

Design: RCBD 
Treatment: Fifteen 
Location: MARC 
Summary of Result 

The trial was conducted to determine the response of soil moisture stress imposed at 
different growth stages. Data was collected and analyzed. The result depicted that 
moisture stress at different growth stages significantly (P<0.05) affected yield and 
water productivity as indicated in.  
 
The highest yield was obtained from fully irrigated treatment followed by treatments 
irrigated at development stage, while the highest WP was obtained from treatments 
Md&IMd. 
Table 18. Result of Maize response to soil moisture stress 

Treatments* Grain yield (Qt/ha) Water Productivity (Kg/m3) 

IDMdMt 57.36a 1.00f 

DMdMt 57.62a 1.01ef 

IMdMt 52.26bcd 1.19bc 

IDMt 56.27ab 1.04def 

IDMd 57.48a 1.16bcd 

MdMt 51.46cd 1.17bcd 

DMt 57.64a 1.07cdef 

DMd 56.27ab 1.14bcde 

IMt 47.67de 1.18bc 

IMd 21.50cd 1.43a 

ID 55.55abc 1.21b 

Mt 45.25e 1.12bcdef 

Md 49.41de 1.37a 

D 54.40abc 1.18bc 

I 37.39f 1.15bcd 

Cv 15.24 7.01 

LSD (0.05) 4.60 0.14 

*Irrigation was supplied at the indicated stages; I-initial, D-development, Md-mid, Mt-maturity 

Plan for the next year: The trial will be repeated 
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Activity-2: Response of Major crops to deficit irrigation (Papaya & Banana) 
Activity period:  2016 - 2020 
Objective: To determine response crops to different level of irrigation water 
Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T, Tigist W. & 
Aynalem G. 
Reported by: Gobena Dirirsa 
Period of report: January-December, 2018 
Summary of progress: 
Design: RCBD 
Treatment: The treatments include six levels of deficit irrigation: 50% ETc, 60% ETc, 
70% ETc, 80% ETc, 90% ETc and 100% ETc 
Location: MARC 
Summary of Result: 
The trial was conducted to determine the response of Papaya and Banana to different 

levels of deficit irrigation application. Some data were collected, however due to 
extreme cold weather and disease attach (Die back) most of Papaya trees were 
damaged and decided to drop the trial. Data collection for banana trial is under way. 

Figure 3. Field condition as affected by the frost 

Plan for the next year: Data collection and analysis will continue for Banana 

 

Activity-3: Effect of deficit irrigation levels at different growth stages on yield and 
water productivity of Onion 
Activity period:  2017 - 2020 
Objective: To investigate the effect of water stress at different growth stage on yield 
and water productivity of different crops. 
Responsible Persons: Tilahun H., Gobena D., Tatek W. and Ketema T. 
Reported by: Gobena Dirirsa 
Period of report: January-December, 2018 

Summary of progress: 
Design: RCBD – split 
Treatment: Sixteen 
Table 19. Treatment combinations 

Main Plots Sub plots 

Initial stage Irrigated 100% ETc 

Development stage Irrigated 85% ETc 

Mid stage Irrigated 70% ETc 

Late stage Irrigated 55% ETc 

Location: MARC 
Summary of Result 

The activity was conducted at MARC to determine effect of deficit irrigation levels. Data was 
collected, analyzed and the result is presented in  
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Table 20. Accordingly, the result shows that significant difference was observed on 

bulb yields & water productivity (WP) due to difference in deficit irrigation levels but 
no significant difference was seen on yield and WP as different irrigation level was 
applied at different growth stages. Thus, the highest bulb yield & WP were recorded 
from fully irrigated treatment with comparable result with 85% ETc. 
 
Table 20. Effect of deficit irrigation levels and growth stages on yield and water productivity 

Irrigation levels Yield (t/ha) Water Productivity (Kg/m3) 

55% Etc 34.50c 6.08b 

70% Etc 38.12b 6.45ab 

85% Etc 42.15a 6.84a 

100% Etc 44.34a 6.93a 

LSD 0.05 3.03 0.53 

Growth stages 
  

Initial stage 39.34 6.32 

Dev’t stage 41.44 6.89 

Mid stage 37.88 6.56 

Late stage 40.56 6.51 

LSD 0.05 NS NS 

Cv 20.56 20.65 

Plan for the next year: The trial will continue next year 

 

Activity-4: Effect of supplemental irrigation at different irrigation levels for rain-fed 

Agriculture on Maize 

Activity period:  2017 - 2020 

Objective: To evaluate the improvement on crop yield and water productivity (WP) 

under different supplemental irrigation levels 

Responsible Persons: Gobena D., Tilahun H. and Tatek W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD 

Treatment: five 

Location: MARC 

Summary of Result 

Field trial conducted. Data collected and analyzed. No significant difference (<0.05) 

was observed among the treatments as indicated  

Table 21. As there was continues and enough rain during the experimentation no 

supplementary irrigation was given. Therefore, the experiment needs to be repeated 

next year. 

 

Table 21. Result of effect of supplementary irrigation on maize 

Treatments Grain Yield (Qt/ha) 

NO-SI (no Supplementary irrigation) 55.79 

SI of 100%Etc 65.49 

SI of 80%Etc 55.25 

SI of 60%Etc 55.59 

SI of 40%Etc 61.86 

SI of 20%Etc 64.31 

Cv 10.35 

LSD(0.05) NS 

Plan for the next year: The trial will be repeated 
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Activity-5: Haricot bean response to Supplemental Irrigation at different growth 

stage for Rain-fed Agriculture 

Activity period:  2017 - 2020 

Objective: To evaluate the influence of supplemental irrigation applied at different 

growth stages on the yield and water productivity of the crop 

Responsible Persons: Gobena D., Tilahun H. and Tatek W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD 

Treatment: eleven 

Location: MARC 

Summary of  Result: 

Field trial conducted. Data collected and analyzed. Analysis result shows that there 

was significant difference (<0.05) among treatments on yield and water productivity 

as indicated in  

Table 22Significantly highest yield was obtained from treatment irrigated twice, once 

at Mid and Late growth stages. 

 

Table 22. Haricot bean response to supplementary irrigation 

Treatments* Grain Yield (Qt/ha) WP (Kg/m3) 

No-SI 23.24c 1.63ab 

I 23.22c 1.63ab 

D 23.55c 1.65a 

Md 26.60b 1.56ab 

Mt 23.74c 1.37c 

ID 23.12c 1.62ab 

IMd 26.01b 1.53b 

IMt 23.81c 1.37c 

DMt 24.15c 1.39c 

DMd 26.48b 1.56ab 

MdMt 28.46a 1.41c 

Cv 14.21 14.36 

LSD(0.05) 1.77 0.11 

*One supplementary irrigation at each of the indicated stages, I-initial, D-development, Md-Mid, Mt- maturity. 

 

Plan for the next year: The trial will be repeated 

 

Activity-6: Integrated effect of Mulching and furrow methods on major crops yield and 

water productivity (Onion) 

Activity period:  2017 - 2020 

Objective: To evaluate the effect of Mulch types and furrow irrigation types on yield 

and water productivity 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Tigist W. and 

Aynalem G. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD-split 

Treatment: Nine 
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Table 23. The treatment combinations of Mulch and Furrow trial 

Main plots Sub plots 

Alternate Furrow Irrigation (AF) 

Fixed Furrow Irrigation (FF) 

Conventional Furrow Irrigation (CF) 

No mulch (NM) 

Straw mulch (SM) 

Plastic mulch (PM) 

 

Location: MARC 

Summary of Result 

The trial was conducted. Data was collected and analyzed result is shown in Table 

24. The result showed that significant (<0.05) difference was observed on bulb yield 

and water productivity due to combined application of different Mulch type and 

Furrow methods. Higher bulb yield was obtained from the mulched treatment with 

conventional furrow irrigation method, while highest water productivity was obtained 

from plastic much with alternate furrow irrigation method. 
 

Table 24. Interaction effect of Mulching and Furrow methods on yield and water productivity 
 

Bulb yield (ton/ha) 
 

Water Productivity (kg/m3) 

Treatments* CFI AFI FFI 
 

CFI AFI FFI 

Plastic Mulch 39.39a 34.24b 27.69c 
 

7.17d 12.30a 9.94b 

Straw Mulch 38.11a 28.65c 25.50d 
 

6.84d 10.29b 9.16c 

No Mulch 33.73b 21.50e 20.58e 
 

6.06e 7.72d 7.39d 

LSD (0.05) = 1.89 CV (%) = 3.58 
 

LSD (0.05) = 0.67, CV (%) = 4.42 

*CFI-conventional furrow irrigation, AFI-alternate furrow irrigation, FFI-fixed furrow irrigation 

 

Plan for the next year: The trial will be repeated next year 

 

Activity-7: Water productivity and yield response of maize as influenced by drip and 

alternate furrow Irrigation 

Activity period:  2017 - 2020 

Objective: To investigate the effect of alternate furrow and drip irrigation systems on 

yield and WP 

Responsible Persons: Gobena D., Tilahun H., Tatek W., Ketema T., Tigist W. and 

Aynalem G. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD-split 

Treatment: Eight 
 

Table 25. The treatment combinations of Mulch and Furrow trial 

Main plots Sub plots 

Drip system 100 % Etc 

Alternate Furrow Method 85 % Etc 

 70 % Etc 

 55 % ETc 

 

Location: MARC  
Summary of  Result: 
The trial was conducted. Data was collected and analyzed result is shown in Table 24. The result 
showed that both irrigation methods & irrigation levels significantly ((<0.05)) affected the yield 

and WP of maize. However, there was no significant (<0.05) interaction effect between the two 
factors. 
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Table 26. Effect of irrigation methods & levels on yield and WP of maize 

Irrigation Method Grain Yield (Qt/ha) WP (Kg/m3) 

Drip 58.42a 1.34b 

Alternate F. 46.60b 2.17a 

LSD (0.05) 5.87 0.17 

CV (%) 6.36 5.75 

Irrigation Method* 
  

100 % Etc 58.65a 1.46d 

85 % Etc 55.58b 1.64c 

70 % Etc 50.42c 1.82b 

55 % Etc 45.38d 2.09a 

LSD (0.05) 2.42 0.07 

CV (%) 3.67 3.27 

*ETc- Evapo transpiration 

Plan for the next year: The trial will be repeated next year 

 

Project III: Determination of optimum fertilizer rate for crops under irrigated 

agriculture 

Project period: 2017-2020 

Activity 1: Determination of optimal balanced fertilizer rate and irrigation scheduling 

for Onion 

Activity period:  2017 - 2020 

Objective: To determine the optimum rate of balanced fertilizers and irrigation 

intervals 

Responsible Persons: Gobena D., Tilahun H., Tatek W., Ketema T. and Agere L. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD-split plot 

Treatment: Twelve 

 

Table 27. Treatment combinations of balanced fertilizer rate and irrigation regimes 

Treatment Fertilizer rates for Onion 

Irrigation 
Depletion Level 

RNP 100 Kg Map 
Recommended 
Formula 

150 Kg Map 
Recommended 
Formula 

200 Kg Map 
Recommended Formula 

80% MAD  T1 T2 T3 T4 
MAD 
(Recommended) 

T5 T6 T7 T8 

120% MAD  T9 T10 T11 T12 

*RNP recommended NP rate 

 

Location: MARC and Fentale 

Summary of Result: 

The trial was conducted both at MARC and Fentale. Data was collected and 

analyzed. The result shows that both fertilizer rate and moisture depletion level 

significantly (<0.05) affected onion bulb yield at both locations as shown in  

 

 

 

Table 28. Thus, the highest yield was obtained from 80% ASMDL with no significant 

difference from ASMDL for the depletion level. Moreover, significantly (<0.05) 

highest bulb yield was observed for 200Kg/ha fertilizer rate application. 
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Table 28. Effect of balanced fertilizer rate and irrigation regime 

 

SMDL 

MARC Fentale 

Bulb Yield (t/ha) Bulb Yield (t/ha) 

80 % ASMDL 37.76a 30.48a 

ASMDL 35.65a 27.317ab 

120 % ASMDL 32.88b 23.92b 

LSD (0.05) 2.27 4.31 

CV (%) 5.64 13.96 

Balance Fertilizer- rate (Kg) NPSZn Bulb Yield (t/ha) Bulb Yield (t/ha) 

200 37.67a 30.91a 

150 34.07c 24.51c 

100 34.16bc 24.54c 

RNP 35.83b 28.99b 

LSD (0.05) 1.7 1.45 

CV (%) 4.86 5.39 

ASMDL (FAO-allowable soil moisture depletion level for Onion = 25%) 

 

Plan for the next year: second year trial will be repeated 

 

Activity 2: Determination of Optimal Phosphorus fertilizer rate and soil moisture 

level for haricot bean 

Activity period:  2017 - 2020 

Objective: To determine the optimum rate of P and deficit irrigation level for haricot 

bean 

Responsible Persons: Gobena D., Tilahun H., Tatek W., Ketema T. and Agere L. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD-split plot 

Treatment: Fifteen 

Location:  MARC 

Summary of Result: 

The trial was conducted both at MARC and Fentale. Data was collected and analyzed. 

Table 15.  No significant difference (<0.05) was observed among treatments. This was 

probably due to frequent rainfall event during the field experimentation. 

 

Table 29. Phosphorus fertilizer rate and soil moisture level for haricot bean 

 

Irrigation Levels 

MARC Fentale 

Grain Yield (Qt/ha) Grain Yield (Qt/ha) 

100%Etc 25.22 23.19 

75 %Etc 24.64 20.92 

50 %Etc 20.93 20.21 

LSD (0.05) NS NS 

CV (%) 18.83 15.84 

P- rate Kg/ha Grain Yield (Qt/ha) Grain Yield (Qt/ha) 

40 27.35a 24.19a 

30 25.37b 23.25a 

20 23.44c 21.85b 

10 22.2d 20.26c 



 

[284] 

0 19.61e 17.66d 

LSD (0.05) 1.02 1.20 

CV (%) 15.47 15.77 

*ETc- Evapo transpiration, P-phosphorus fertilizer kg/ha 

Activity 3: Determination of Optimal Nitrogen fertilizer rate and soil moisture level 

for onion 

Activity period:  2017 - 2020 

Objective: To determine the optimum rate of N and required irrigation level for Onion 

Responsible Persons: Gobena D., Tilahun H., Tatek W., Ketema T. and Agere L. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD-split plot 

Treatment: Twelve   

 

Table 30.Treatment combination of Nitrogen fertilizer rates and soil moisture levels 

Treatment  N rate (kg/ha) for Onion 

Irrigation Intervals  0 23 46 69 92 

100% Etc T1 T2 T3 T4 T5 

75% Etc T6 T7 T8 T9 T10 

50% Etc T11 T12 T13 T14 T15 

 

Location: MARC 

Summary of Result: 

This activity was conducted, data collected and analyzed. Significantly (<0.05) highest 

yield was obtained from fully irrigated treatment with highest N rate. Highest and 

lowest water productivity was obtained from 50ETc-92N & 100ETc-0N respectively. 

Table 31. Interaction effect of N-fertilizer rate and soil moisture levels 

Treatments* Yield (t/ha) WP (Kg/m3) 

100ETc-92N 41.83a 6.59d 

100ETc-69N 37.80b 5.95e 

100ETc-46N 37.37b 5.88e 

100ETc-23N 31.20c 4.91f 

100ETc-0N 25.20ef 3.97g 

100ETc-92N 37.10b 7.79c 

100ETc-69N 36.73b 7.71c 

100ETc-46N 33.10c 6.95d 

100ETc-23N 26.60e 5.59e 

75ETc-0N 24.27f 5.09f 

100ETc-92N 29.07d 9.15a 

100ETc-69N 26.43e 8.32b 

100ETc-46N 25.33ef 7.98bc 

100ETc-23N 24.97ef 7.86c 

50ETc-0N 15.93g 5.03f 

CV 13.51 13.43 

LSD0.05 1.77 0.38 

*ETc- Evapo transpiration, N-nitrogen fertilizer kg/ha 

 

Plan for the next year: second year trial will be repeated 

 

Project IV: performance evaluation of irrigation schemes and design of furrow 

irrigation 

Project period: 2017-2020 
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Activity 1: Indigenous knowledge assessment on irrigation water management 

practices 

Activity period: 2017 - 2020 

Objective: To identify the current irrigation water management practice under small 

scale farmers condition 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: survey  

Location: Dugda, Adami Tulu-Jido-Kombolcha, Lume, Bora 

Result: 

Data collection tools developed; study sites sampled. Data collection was not 

conducted due to budget shortage. 

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

 

Activity 2: Performance evaluation of furrow irrigation at medium and large-scale 

irrigation scheme 

Activity period:  2017 - 2020 

Objective: To determine the efficiency of field application furrow irrigation system 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: on field measurement  

Treatment: conducted at medium and large irrigation scheme farms 

Location: MARC, Fentale 

Summary of  Result: 

Data collection tools developed; study sites selected. Data collection was started at 

Fentale irrigation scheme but due to different cultural problems (culturally it is 

forbidden to collect soil samples from farm land) the location was changed to Wonji 

sugarcane plantation. 

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

 

Activity 3: Performance Evaluation of Small-scale Irrigation Schemes 

Activity period:  2017 - 2020 

Objective: To determine the efficiency of field application furrow irrigation system 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: on field measurement  

Treatment: conducted at small scale irrigation scheme farms 

Location: Dugda 

Summary of  Result: 
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Data collection tools were developed and study sites selected. Accordingly, data 

collection was conducted from a farmer’s field.  

Plan for the next year: data collection continues, data entry, analysis and report 

writing will follow. 

 

Activity 4: Determination and verification of Optimum Flow Rate and Furrow Length 

Using Furdev Model Under large scale irrigation Scheme 

Activity period:  2017 - 2020 

Objective: To determine optimum combination of flow rate, furrow length, and the 

maximum attainable performance of furrow irrigation 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: desk work using model 

Treatment: depending on soil type and land slope different flow rate and furrow 

lengths will be determined 

Location: Fentale, MARC 

Summary of Result: 

Data was collected and application efficiency was determined using Furdev model. 

Thus, the result is presented in Table 32.  

 

Table 32. Application efficiency determined using Furdev model 

 

Discharge (l/s) 

Furrow Length (m) 

50 100 150 200 

Application efficiency (%) 

1 26 52 76 91 

2 16 30 45 60 

3 10 20 30 40 

Plan for the next year: field verification will be conducted 

 

Project V: Evaluation, validation and adaptation of on-farm irrigation technologies 

for major crops 

Project period: 2017-2019 

Activity 1: Verification and Demonstration of Low-Cost Family Drip Irrigation for 

Small Holder 

Activity period:  2017 - 2020 

Objective: To promotion and establish a family drip irrigation as a house hold 

irrigation systems and to create awareness about water and yield optimizing 

technology 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: Demonstration/ non-replicated plots 

Treatment: drip irrigation facility and its management practices demonstrated 

Location: Dugda 
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Summary of Result 

Training was given for farmers, DAs and District experts on purpose and application 

of drip irrigation. Onion and pepper were grown under drip irrigation and 

demonstrated to farmers, DAs, District irrigation and agricultural experts. 

 

Figure 4. Drip irrigation demonstration at Fentale-Gidara 

 

Plan for the next year: demonstration will be conducted at another location. 

 

Activity 2: Verification of Promising and Improved Water Management Technologies 

Activity period: 2017 - 2020 

Objective: To verify and demonstrate optimal water application and water saving 

technologies on framers field level 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: non-replicated plots 

Treatment: two soil moisture stress conditions (DMd: irrigated at development and 

Mid-season and DMd Mt: irrigation deprived at initial stage) and the control-fully 

irrigated. 

Location: Fentale 

Summary of Result: 

The mean bulb yield and water productivity of the stress conditions are presented in  

Table 33. The treatments gave similar or comparable bulb yield and water productivity. 

Therefore, depriving irrigation during initial and maturity stage could practice in 

water scarce areas and for efficient use of irrigation water. 

 
Table 33: Summary of bulb yield and water productivity under soil moisture stress  

Stress conditions Bulb yield (t/ha) Water productivity (Kg/m3) 

DMd 31.2 5.6 

DMdMt 33.6 6.0 

IDMdMt 34.4 6.1 
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Plan for the next year: The current result will be demonstrated to irrigation farmers 

and experts in through experience sharing, field days, visit and trainings. 

 

Project VI: Development, testing, evaluation and adaptation of improved water  

harvesting techniques for small holder farmers 

Project period: 2017-2019 

Activity 1: Technical Assessment and Economic importance of Water Harvesting for 

Crop Production 

Activity period:  2017 - 2020 

Objective: To characterize the existing rainwater harvesting systems and to identify 

factors affecting its adoption 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: Socio-economic survey 

Treatments: interviews 

Location: Districts neghbouring to MARC where water harvesting structures were 

constructed  

Summary of Result:  

Questionnaires and data collection sheets were prepared. Identification of the 

respective Districts and kebeles have been conducted. Adama, Lume and Boset are 

among the selected Districts. However, since the allocated budget was small to 

conduct the survey work data collection was not done.  

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

 

Activity 2: Evaluation of different lining materials for water harvesting structures 

Activity period:  2017 - 2020 

Objective: To select most effective low cost lining material for water harvesting pond 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD with four replications 

Treatment: Four lining materials 

Location: MARC 

Summary of  Result: 

16-trial pits were dug and lining was done. Daily continues data collection is 

underway. 

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

 

Activity 3: Water Resource Management for Effective Irrigation Water allocation at 

different watershed 

Activity period:  2017 - 2020 

Objective: To determine the rainfall and runoff amount of the watershed and to 

identify potential water harvesting sites in the watershed 
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Responsible Persons: Gobena D., Tilahun H., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: Deskwork using model 

Treatment: one model watershed 

Location: Adulala watershed 

Summary of Result: Data collected, entered and model calibration and validation 

are underway. 

Plan for the next year: model simulation and report writing 

 

Activity 4: Planning Integrated Water Harvesting and Storage Systems for 

smallholder Irrigated Agriculture 

Activity period:  2017 - 2020 

Objective: To evaluate the capability of the watersheds water resource to fulfill the 

current water demands among multiple water users 

Responsible Persons: Gobena D., Tilahun H., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: Desk work using model 

Treatment: the study is conducted at one model watershed 

Location: Adulala watershed 

Result: 

Data collected, entered and model calibration and validation are underway. 

Plan for the next year: model simulation and report writing 

 

Project VI: Improving the Productivity of Salt Affected Soils 

Project period: 2017-2019 

Activity 1: Developing Optimal Irrigation Scenario in Irrigated Agriculture 

Activity period:  2017 - 2020 

Objective: To develop optimal irrigation scenario which improves irrigation water 

application efficiency 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: RCBD 

Treatments: Six treatments 

Location: MARC 

Summary Result:  

The result of the trial shows that application of water for leaching requirement 

resulted in higher yield. Lower yield was obtained when leaching requirement was not 

included in irrigation application. 
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Table 34. Summary of optimal irrigation scenario  

Treatments Yield (t/ha) 

OAE+LR 5.87ab 

OAE 5.52bc 

OAE+0.1+LR 6.45a 

OAE+0.1 6.14ab 

OAE-0.1+LR 4.91c 

OAE-0.1 5.01c 

CV 7.08 

LSD0.05 0.73 

 

Plan for the next year: The trial will continue next year 

 

Activity 1: Impact of irrigation water management practices on ground water level 

fluctuation in irrigated agriculture 

Activity period:  2018– 2020 

Objective: To monitor and investigate effect of irrigation water management practices 

on ground water level fluctuation and water quality 

Responsible Persons: Tilahun H., Gobena D., Tatek W., Ketema T., Aynalem G. and 

Tigist W. 

Reported by: Gobena Dirirsa 

Period of report: January-December, 2018 

Summary of progress: 

Design: piezometer installed at representative locations in the Center 

Treatments: water level monitoring using piezometer  

Location: MARC 

Summary of Result: For monitoring the ground water fluctuation, 21 piezometer 

locations was identified using isosceles triangular grid form. Piezometer installation 

is planned to be conducted. 

Plan for the next year: Piezometer installation and data collection will be donenext 

year  
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Plant Biotechnology Research Process 
 

Gemechu Olani  

E-mail: gamachuolani@gmail.com 

 

Plant biotechnology Program 

Project title1: Application of Molecular techniques for crop improvement 

Project period: 2018-2020  

Activity title 1: Identification of QTLs for Fusarium wilt (Fusariumoxysporum) and 

Phytophthora blight (Phytophthoracapsici) Resistance in Capsicum 

Activity period: 2017-2019 

Objective:to identify QTLs for fosarium wilt and phytophthora blight 

Responsible persons: Abel D., Shimelis A.,Dawit T. and Gamachu O. 

Reported by: Gamachu Olani 

Year of report: Jan2018 – Dec 2018 

Summary of Progress 

Survey was conducted on Mareko, Butajira, Halaba, Hawassazuriya and Adama 

(Wonji) area to assess the extent of the pathogen and to collect plant and soil samples. 

Plant samples were culture on PDA (wide range pathogen) and CMA (Phytophthora) 

From the pathological analysis, four types of pathogen were identified namely 

Fusarium, Anthracnose, Nematodes and Phytophthora. Study interest pathogens 

fusarium and phytophthora was purified and isolated. 

Inoculum to study the reaction of available capsicum varieties for fusarium and 

phytophthora wilt was prepared using Armstrong Fusarium media (Fusarium) and 

Mineral Salts Solution (Phytophthora).Isolates were grown on the mentioned media 

on shakers for seven days, and inoculation of 54 capsicum isolates were done and 

their reaction to the pathogen is collected weekly. 

Design: None 

Treatments: Markers used 

Location: MARC & NABRC, Holetta 

Results: No data recorded for 2018 

Plan for the next year: 

We planned to plant the 54 acceessions in the green house again and look at their 

response to inoculations of phytophtora blight &fusarium wilt isolates. Inline with 

this start to study their reaction using molecular tools (since the primers needed were 

already purchased from abroad).  

 

Activity 2: Genetic diversity study in pepper (Capsicum annum L.) germplasm using 

SSR markers 

Activity period: 2018-2019 

Objective: To study genetic diversity of pepper germplsam 

Responsible persons: Gamachu O.,Shimelis A., Abel D.andDawit T.  

Reported by: Gamachu Olani 

Year of report: Jan-218-Dec-2018 

 

 

mailto:gamachuolani@gmail.com
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Summary of Progress 

Although the activity was proposed along time ago, due to unavailability of the 

required primers and reagents, it wasn’t started on time. Recently this budget year 

all required materials were bought and therefore the activitity resumed. So far, a total 

of 49 pepper accessions collected at MARC were planted within greenhouse facilities 

at NABRC Holetta and their leaves harvested a month latter for their DNA extraction 

using CTAB protocols. The quality and quantities of the extracted DNA’s were also 

tested using Gel documentation camera and Nanorops respectively. The observed 

images along their measurements indicated a good extraction and to use them for 

PCR, they will undego normalization. The Gel documentation image and the figures 

indicating the quantities extracted were shown as described below under Results (Fig 

A, B and 1 given below). 

Design: None 

Treatments: Markers used 

Location: MARC & NABRC, Holetta 

Results: 

Figure A). 

 

Figure B). 

 

Figure 1. Pepper genotypes Genomic DNA on 0.8% agarsoe gel in TBE buffer. First lane is akb D NA ladder in both 

gels; the rest of the lnesare sample DNA's of A:1-22, and B: 23-34 
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Plan for the next year: 

In the coming budget year, the markers were optimized for their polymorphic nature 

and a selected primers will be used for PCR amplification, amplified fragments will be 

identified by running PAGE and their images data scored using specified ladder DNA. 

Finally, the diversity among collections were analyzed by software. 

 

Activity 3:Morphological and Molecular Characterization of Banana genotypes 

Activity period: 2018-2019 

Objective: Tocharacterize morphlogical and molecular of banana genotypes 

Responsible persons: Dawit T.,Wegayehu A., Abel D.and Gamachu O. 

Reported by: Gamachu Olani 

Year of report: Jan-2018-Dec-2018 

Summary of progress 

Along with Tropical fruit at MARC, leaf samples of 100 Banana germplasms from 

Banana Nurseries within the center were collected, taken to Holetta molecular lab 

were their DNA extraction were also accomplished. The quality and quantities of the 

extracts were also measured by nanodrops, and kept for normalization to use them 

further for PCR. 

Design: No 

Treatments: Markers used 

Location: MARC & NABRC, Holetta 

Results: 

 

Figure 2 Banana genotypes Genomic DNA on 0.8% agarsoe gel in TBE buffer. First lane is 1kb DNA 

ladder in all gels; the rest of the lanesare sample DNA's of A:1-31, and B:32-54 and C: 51-96. 

 

Plan for the next year: 

DNA extraction will be done for those whose DNA quality are very poor. Inline to this, 

the markers were optimized for their polymorphic nature and a selected primers will 

be used for PCR amplification, amplified fragments will be identified by running PAGE 

and their images data scored using specified ladder DNA. Finally, the diversity among 

collections were analyzed by software. 

 

Project title2: Development and application of In Vitro techniques for mass 

propagation, haploid Induction and onservation of selected plants 
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Project Period: 2018-2020 

Activity 1: In Vitro conservation of banana Germplasm through a slow growth 

technique 

Activity period: 2018-2019 

Responsible persons: Dawit T., Gamachu O. and Abel D. 

Reported by: Gamachu Olani 

Year of report: Jan-2018-Dec-2018 

Summary of progress 

Six Selected varieties of banana (Dwarf, Grande naine, Williams-I, Butuza, Poyo and 

Giant) a total of 1014 plantlets (6 explant per jar) were cultured for short term 

conservation on MS media along treatment factors such as Sucrose level (1, 2, 3%) 

and growth regarding agents (Mannitol and Sorbitol). After 8 months, the different 

banana cultivars indicate different survival rate as indicated in table below for three 

varieties. We are looking now the response due to the additive growth retardants. 

Design: CRD 

Treatments: Sucrose level (1, 2, 3%) and growth regarding agents (Mannitol and 

Sorbitol) 

Location: MARC   

Results: Started lately, hence they are on initial period on the media. No data 

regenerated so far. 

Plan for the next year: 

Taking the morphological data’s of plantlets every three months and observe their 

regeneration capacity after their lengthy conservation by culturing on fresh media. 

  

Activity title2: In Vitro Protocol Development/Optimization, Mass Propagsation of 

Disease Free Materials and Short Term Conservation of Elite Garlic Varieties 

Objective:-To develop/optimize in vitro protocol mass propagation of disease free 

mataerials and short term conservation of elite garluc varities 

Activity period: Jul. 2018-Jun. 2019 

Responsible person: Abel D.,Gamachu O., Dawit T., Tigist T., Tigist M., Bogalech A. 

and Emebet B. 

Reported by: Gamachu Olani 

Year of report: Jan-2018-Dec-2018 

Summary of the Result: 

Garlic infecting virus identification and virus cleaning using Meristem culture and 

thermotherapy in Ethiopia.Garlic is one of the most crucial Allium vegetables used as 

seasoning of foods in different parts of the country around the globe. It has 

tremendous benefits from the medicinal and nutritional point of view. Albeit garlic 

has a lot of benefits beyond what is stated here, its production is highly constrained 

by both biotic and abiotic challenges. Among which, viral infection are the most 

prevalent factors affecting the crop around the globe. Appropriate identification and 

characterization of viral diseases is very important from the management 

perspectives. This experiment was conducted at Bioscience eastern and central 

Africa-International livestock Research Institute (BecA-ILRI) Hub and Melkassa 

Agricultural Research Center(MARC) on eleven selected garlic accessions and three 

improved varieties which were collected from different garlic agro-climatic regions of 

Ethiopia. Aimed to deep sequence and identify garlic infecting viruses, to design 
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effective RT-PCR based diagnostic assay using sequence information and to optimize 

in vitro protocol for elite cultivars of garlic. The identification was carried out based 

on RNA- Sequencing (RNA-Seq) with the expectation of new viruses using 

IlluminaMiSeq next generation sequencing platforms. The bioinformatics data 

analysis results depicted that complete genomes of six garlic viruses were identified 

viz. Onion yellow dwarf virus (OYDV), Leek yellow stripe virus (LYSV), Garlic virus C, 

Garlic virus D, Garlic virus E and Garlic virus X. OYDV(100%) and LYSV (78%) are 

the most prevalent across agro-climatic region of garlic production. Findings from the 

study indicated that the three improved garlic varieties were completely infected by 

Potyvirus and Allexivirus which implies that virus has been disseminated throughout 

the countries. Then, after realizing the three released cultivars are totally infected by 

viruses. Thus, to recover the cultivars two techniques viz. meristem culture alone and 

meristem culture associated with thermotherapy (cloves treated with 380c for 60 

days) were compared. Then, indexing by RT-PCR indicated that 77% and 82% in vitro 

plantlets were found to be virus free from meristem culture alone and thermotherapy 

associated with meristem culture, respectively. Ultimately in vitro protocol to multiply 

clean cultivars has been tried and result indicated that lower rates of multiplication 

were observed. 

Design: CRD 

Treatments: 12 hormone combinations of 2ip & NAA 

Location: MARC  

Results:  

 

Table 1: In vitro regenerated garlic plants 
Hormone 

(mg/l) 
Explant per 
treatment 

Regenerated 
shoots 

Number of shoots per 
explants 

Number of shoots per explants 
(weeks) 

2ip NAA  Number (%)  7 12 18 

0 0 15 4 26 1 0 1  

0.5 0.25 16 8 50 3.5 5 2.3 1.4 

0.25 0.05 15 15 100 1.5 5 2.1 1.2 

1.5 0.05 15 11 73 1.7 5 2.3 1.6 

1 0.05 15 13 86 1.5 6 1.9 1.2 

2 0.25 15 5 33 5.4 5 7 2.3 

0.22 0.19 16 8 50 8.9 8 4.9 1.6 

1 0.2 16 6 37 1 0 1 1.0 

5 0.2 15 5 33 1 0 1 1.0 

3 0.25 16 8 50 1.5 3 1.3 1.2 

0.5 0.05 15 8 53 1.4 3 1.2 1.2 

3 0.1 16 10 63 3.9 8 1.8 1.6 

Plan for the next year: Comleted 

Activity title 3: In Vitro Protocol Development/Optimization for Production and Mass 

Propagation of Disease Free Materials of Elite Citrus Varieties 

Activity period: Jul-2018-Jun-2019 

Objective: To dvelope  invitro protocol for  production and mass propagation of  

diseases free materials of elite citrus varieties 

Persons Responsible: Gamachu O.,Abel D., Dawit T., Tigist T., Tigist M., Bogalech A. 

and Emebet B. 
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Reported by: Gamachu Olani 

Year of report: Jan-2018-Dec-2018 

Summary of progress: 

The aim of this experiment was to produce disease free citrus materials from the 

introduced certified materials from abroad. But due to lack of appropriate insect proof 

net house, the imported certified planting materials are suffered to insect infestation 

and other available graft transmitted diseases in the area. With is objective, the MARC 

Plant Biotechnology program had been undergoing a micro grafting practices before 

and after individuals gain a short training abroad. However, because of its technical 

difficulties and lack of well-trained manpower on the area, there is no promising 

plantlet regeneration observed through the techniques.  

As an optional solution to the observed scenarios, along discussion with Fruit 

Research Programs, citrus style and stigma culture which had been a practice in many 

countries to clean an already infected plant materials started lately using unopened 

citrus flowers. Since then we tried to initiate styles and stigmas from flowers of 

Washingten Navel and Valencia varieties which were located in MARC fruit nursery 

and observed their response all the way to leaf formation and rooting. Four selected 

treatments were used to initiate their calli (1,2,3 and 4 mg/L BAP) each replicated five 

times. The flowers were sterilized with a minute soak in 70% Ethanol and 1% NaOCl 

solution under laminar hood using sterilized distilled water. Once embryogeniccalli 

regenerated they were transferred to MS hormone free media to enable them continue 

their growth. Two Valencia rooted plantlets were finally also tried to be acclimatized in 

green house, though both died through time and other some remaining cultures were 

contaminated while they have been refreshed to other medias. 

Now, we did the same style/stigma establishment for both cultivars on their callus 

induction media and ready to be transferred to MS hormone free media for their further 

growth.  

Design: CR 

Treatments: 4 hormonal treatments (1,2,3& 4mg/L BAP) with 5 replication 

Location: MARC  

Results: 
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Young suckers of two Date palm cultivars (Medjool and Kalasse) have been brought 

from Melkawere Research Center and Afambodate palm site.  On their arrival, they 

were trimmed down to remove their external superficies’ sheath to size 

10*4cm.Washed with brush and detergent in tap water and soaked in 1gm/L 

fungicide (Redomil/Benomyl) for 15 minutes before sterilized in lab with a solution of 

2% barekina/NaOCl and 0.3gm/L KHMn (Potassium permanganate) for 20 minutes. 

During both steps in between washed thoroughly three times with sterilized distilled 

water and kept within antioxidant. Final sterilization was done under laminar hood 

in 2% NaOCl for additional 20 minutes and rinsed three times with sterilized water 

and kept in antioxidants to further trim & culture on already made MS media. The 

culture was then incubated in dark growth room. The regenerated 

embryogeniccalliregenerates somatic embryos and gradually develops shoots and 

roots. We also tried twice to acclimatize a numbers of rooted plantlets in green house, 

but during both cases they dried. This final stage of Date palm tissue culture had 

been the most difficult stage as lots of studies indicated and needs special treatments 

to be followed. 

So far a preliminary protocol up to rooting was optimized though the procedure needs 

additional rounds of work starting from culture establishment from their suckers. 

This is due to data collected doesn’t managed well and to observe repeatability of the 

progress made until now. 

Design: CRD 

Treatments: 3 plant hormone combinations for both calli induction (T1: 50mg/L 2,4-

D+1.5mg/L 2-ip+1.56g/L Activated charcoal; T2: 25mg/L 2,4-D+0.75mg/L 2-ip+1.56 

AC and T3: 20mg/L 2,4-D+0.75mg/L 2-ip+0.94g/L AC) & rooting (Half MS along with 

0.2mg/L NAA, MS + 0.1mg/L NAA and GA3, and MS+0.1mg/L NAA and GA3 with 

Activated charcoal). 

Location: MARC  

Results:30 rooted regenerated seedlings were tried to acclimatize though doesn’t 

survive long in screen house and additional 40 datepalm plantlets were under 

acclimatization.  

Plan forthe next year: 

We planned to bring both cultivars again and establish them in the laboratory. Each 

stages’data will be registered to enable their reproducibility. To manage the 

temperature fluctuation effect on embryo development and rooting, we are now going 

to buy a growth chambers in near future. 

 

Project title 2: Development and Application of In Vitro Techniques for Mass 

Propagation, Haploid Induction and Conservation of Selected Plants 

Project Period: 2018-2020 

Activity title5: In vitro protocol development/optimization for elite cooking banana 

varieties 

Activity period: Jul-2015-Jun-2020 

Objective: To develop invitro protocol  for elit cooking banana varities 

Responsible persons: Abel D., Gamachu O., Dawit T., Tigist T., Tigist M., Bogalech 

A. and Emebet B. 

Reported by: Gamachu Olani 

Year of report: Jan-2018-Dec-2018 

Summary of progress: 
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Two Cooking Banana varieties, Njiru and Matooke, were used as plant materials for 

this activity from MARC Banana nursery. Emerging lateral sword suckers were taken 

and their corms treated with 50°C boiled water and fungicides (Ridomil) for 10 minute 

each, after which planted in green house as a source of mother plant on a pot filled 

with 1:1 top soil and red ash. Once the shoots emerged reach 20 to 30 cm long, 

seedlings were collected along with their basal corms to be used for establishment 

within laboratory. Washed in tap water for a while with brushing, disinfected with 2% 

chlorox for 20 min and washed thoroughly with distilled water. They were then 

trimmed down to 5 to 10 cm length and then disinfected again by immersion in 1% 

chlorox for 15 min with sterilized distilled water under Laminar flow hood / cabinet. 

Finally, rinsed three times with distilled water and cultured on artificial media after 

trimmed down again. 

The culture medium used wasMurashige and Skoog media (Murashige and Skoog, 

1962) basal medium with Sucrose 30g/L and solidified by agar at 7g/L before being 

autoclaved at 121°C for 15min. Both cultivars were initiated on hormone free MS 

media and multiplied on a common media with low cytokinin until sufficient number 

of plantlets obtained to start multiplication treatment optimization. The cultures were 

refreshed on the same medium monthly for five consecutive times. 

Now, multiplication treatments for Njiru done for the second time and variety Matooke 

lately start its multiplication treatment. We have been taking data’s like numbers of 

shoots and their multiplication factors whenever the cultures refreshed monthly. The 

cultures will be transferred five times on multiplication media and below table 

showing a single culture (first subculture) data analysis. The adventitious shoot 

formation observed until now is far lower than the way the plantain banana cultivars 

respond (in most of the treatments even no adventitious shoot development observed). 

Design: CRD 

Treatments: combination of BAP and IAA (3mg/L BAP alone, 3mg/L BAP + 0.2 mg/L 

IAA, 3mg/L BAP + 0.4mg/L IAA, 3mg/L BAP + 0.6mg/L IAA, 4mg/L BAP alone, 

4mg/L BAP + 0.2mg/L IAA, 4mg/L BAP+0.4mg/L IAA and 4mg/LBAP+0.6mg/L IAA) 

for multiplication and  

Location: MARC  

Results: 

 

Table 1. Mean numbers for Njiru( Number of shoots and Multiplication Factor). 

Treat. Mean_NofShoots Mul.Fact. 

1 0.73 1.30 

2 0.67 0.97 

3 0.67 1.07 

4 0.90 1.13 

5 0.37 0.63 

6 0.60 1.17 

7 0.63 1.03 

8 0.67 1.07 

Plan forthe next year: 

To complete the remaining rooting and acclimatization optimization, this activity was 

delivered to our staff MSc student as part of his thesis research. He will soon come 

with a full protocols . 
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Project title 2: Development and Application of In Vitro Techniques for Mass 
Propagation, Haploid Induction and Conservation of Selected Plants 
Project Period: 2018-2020 
Activity 6: In vitro multiplication/scaling up of tissue culture banana using the 
already developed protocol for three Cavendish cultivars Dwarf, Giant and Poyo. 
Objective:- To scaling up and multipilation of banana tissue culture 
Activity period: Jul-2018-Jun-2019 
Responsible persons: Abel D., Gamachu O., Dawit T., Tigist T., Tigist M., Bogalech 
A. and Emebet B. 
Reported by: Gamachu Olani 

Year of report:  Jan-2018-Dec-2018 
Summary of progress 
So far the in vitro multiplication protocol for six released banana cultivars, 
namelyPoyo, Giant, Dwarf, Butuza, Williams and Grande naine, were developed at 

MARC tissue culture laboratory. Hence using those protocols, we have been 
propagating banana seedling for these cultivars and distributed enough numbers of 
seedlings in addition to a completion of a commitment we made with the Amhara 
Agricultural Bureau to deliver 200,000 banana seedlings.  
Currently,we had a numbers of plantlets (9,291) being propagated in the laboratory 
and around 16,000 seedlings were ready in our green house to be given for our 
stakeholders.The details of the numbers in both laboratory and screen house were 
indicated below.  
Design: No 
Treatments: No 
Location: MARC  
Results: 
Table 1.Total number of banana in vitro plantlet in Laboratory and Greenhouse (As of July 22, 2019) 

Variety Stage Available numbers of plantlets 

Poyo Mult. & Rooting 23,556 

Giant Cavendish Mult. & Rooting 7,128 

Williams Mult. & Rooting 80 

Grande naine Mult. & Rooting 8,096 

Butuza Mult. 80 

Aloe vera (Linn.) Mult. 376 

Total 39,316 

Dwarf  Acclimatization 10 

Grande Naine Acclimatization 72 

Njiru (Cooking Banana) Acclimatization 160 

Total 242 

 

Table 2.The amount of tissue culture banana distributed to stakeholder in 2018/19 

Sites of Distributions Gaint Grande Naine Dwarf Poyo Williams Total 

Arsi Surrounding 250 250    500 

Sire District (Invester) 330 650    980 

Fentalle 312 600 10 928  2000 

Fentalle   60  140  200 

Melkassa/Bishola  24 20 96 14 154 

Arbaminch 250     250 

Chiro  500 500 500  1500 

Adama    150  150 

Sinana ARC 250 250 250 250  1000 

Total 1392 2334 780 2064 14 6734 

Plan forthe next year: 

Since there is increasingdemandsfora tissue cultured Banana, in the following budget 

year also we planned to duplicate the numbers we had in the laboratory by 

establishing additional numbers of cultivars in our labs. 
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Plant Protection Research Process 
 

Endriyas Gebre 

E-mail:endriasgabre@gmail.com, Phone:0916000330 

 

Plant Pathology 
 

Project title 1: Demonstration and Promotion of Integrated Pest Management and 

Improved  Varieties in Selected Vegetables in the Central Rift Valley of Ethiopia 

Project period: July 2017 - December 2019 

Activity: Evaluation of an ideal spray program using registered and recommend 

fungicides for the  effective management of purple blotch (Alternaria porri) in onion 

on farmer’s field 

Activity period: July 2017 - December 2019 

Objective: 

To design a reference spray program for smallholder onion growers using the already 

registered and recommended fungicides against purple blotch. 

Responsible person: Endriyas G., Tola D. and Abebe G. 

Reported by: Endriyas Gabrekiristos 

Year of report: January 1, 2018 – December 31, 2018  

Summary of the progress: 

Design: Single Plot 

Treatment: Research practice (Ridomil Gold MZ 68 WP, Kocide, Curzate M 68 WP 

and Mancozeb 80 WP) 

Location: Bora, Dugda and Adamitulu-Jidokombolcha 

Result 

As shown in Table 1, the recommended purple blotch management strategy was 

arranged in such a way that systemic fungicides were preceded and followed by 

contact ones. These fungicides encompassed different chemistry as well. 

Consequently, in all demonstration plots that received research recommended 

practice, the severity of the disease warranted the application of only three sprays, 

except at Eddo Gojola Kebele (of Adamitulu-Jidokombolcha  district) where four 

sprays were made (Table 2). On average, 3 rounds of fungicide sprays were made 

against the pathogen, while farmers made around 7 sprays per the growing season, 

which was significantly higher than the research recommended practice (Figure 1A; 

Table 2). Besides, it was also observed a very narrow gap, as frequent as five days, in 

the farmers’ plot; however, a minimum of two weeks was the case for research practice 

plots (Table 2), suggesting rampant application of pesticides on onion farms by 

farmers.  
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Table 1. List of fungicides in their application sequence 

 Spray sequence Fungicide 

 

Mode of action Rate/ha Rate/plot (200 sq. m) 

1 Mancozeb 80 WP Contact 3 kg in 800 L. of water 60 g in 16 L. of water 

2 and 3 
Curzate   OR 

Contact + systemic 
2.5 kg in 800 L. of water 50 g in 16 L. of water 

Ridomil Gold MZ 68 WP 2.5 kg in 800 L. of water 50 g in 16L. of water 

4 Kocide Contact 2 kg in 800 L. of water 40 g in 16 L. of water 

Note: The spray schedule mentioned shall be followed when the pathogen (purple blotch) persists after the previous spray. Otherwise, the following 

spray shall be applied only when the incidence warrants so.  

 

With regard to yield, on some plots farmers practice gave relatively higher yield than 

research practice, and vice-versa on other plots, albeit with slight differences (Table 

2). It is however surprising that the significantly high number of spray rounds made 

by the farmers, compared to research practice (Figure 1A), did not bring any 

measurable yield advantage to the farmers (Figure 1B). To disseminate the experience 

learnt, more than 70 farmers and agricultural expertise were made to take part on a 

field day organized at Adamitul-Jidokombolcha , Malima Kebele. Accordingly, 

farmers, especially the selected lead farmers, were found convinced enough to follow  

the research practice.  

 
Figure 1. Frequency of pesticide application (A) and onion yield (B) under research and farmer practice. 

  

Plan for the next year: Completed activity and the full write up of the work will be 

soon made ready for the users. 

 

Project title 2: Introduction of the high productivity variety in solanaceae crop and 

development of customized cultivation technology Project 

Project Period: January 2018 - December 2020 

Activity: Severity assessment of wilt diseases and possible integrated management 

approaches on pepper 

Activity period: July 2018 – December 2020 

Objectives: 

• To assess the degree of severity of wilt disease and major wilt causing agent on 

major pepper growing areas of Ethiopia. 

• To evaluate genetic resistance of pepper germplasm to Fusarium wilt. 

• To device integrated wilt management practice for pepper production. 
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Responsible person: Endriyas G. and Horticulture staff 

Reported by: Endriyas Gabrekiristos 

Year of report: January 1, 2018 – December 31, 2018  

Summary of the progress 

Design: CRD 

Treatment: Survey and 40 hot pepper germplasm and 4DGK 

Location: Bora, Dugda and Adamitulu-Jidokombolcha  

Result 

Severity assessment was conducted in Adamitulu-Jidokombolcha  and Bora districts 

in August 2019 main hot pepper growing season per schedule . 

The highest (44.2%) Fusarium wilt was recorded in Ilka Callamo Farmers association 

(FA) of ATJK districts and no Fusarium wilt symptom were observed in Tuqa langano 

of Bora district. From recorded diseases, Fusarium wilt and Powdery mildew were 

highly prevalent but bacterial wilt was severely (55%) observed at Tuqa langano FA of 

Bora district which is new for this area.  

Forty pepper varieties were inoculated by virulent Fusarium oxysporium (4DGK) to 

evaluate resistant reaction. Disease data i.e. wilt incidence, severity, vascular 

discoloration was recorded. Severity assessment and associated agronomic factor 

were conducted in Adamitulu-Jidokombolcha  and Bora distracts. From assessed 

Farmers association, Fusarium wilt and powdery mildew were predominantly 

observed. Uniquely, bacterial wilt was observed in Tuqa Langano of Bora district.  

Plan for the next year: Severity assessment will be conducted in site of the Central 

Rift Valley in the coming off season in 2020. Hot pepper germplasm evaluation for the 

reaction to fusarium wilt and integrated management will be done in the coming 

season of 2020. 

Project title 3: Development of Pest Management Technologies for Warm Season 

Vegetable Crops 

Project period: January 2017 – June 2020 

Activity 1: Assessment of postharvest diseases of tomato, snap bean and onion crops 

in Central Rift valley of Ethiopia 

Activity period: July 2017 – June 2020 

Objectives: 

•  To study prevalence and incidence of post harvest diseases 

• To prioritize further research on postharvest disease management  

Responsible person: Endriyas G. and Abebe G. 

Reported by: Endriyas Gabrekiristos 

Year of report: January 1, 2018 – December 31, 2018  

Summary of the progress 

Design:  

Treatment: Survey 

Location: Ziway area, Adama, Negelle Arsi, Hawasa area, Aleta wondo, and Aleta 

Chuko 

Result 

On onion, besides bulb rot and purple blotch diseases observed during survey, 

Colletotrichum, Aspergillus and Pencillium spp. were also recovered from onion 

samples brought to the laboratory. On tomato, however, it was mainly early blight, 
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followed by anthracno; and Fusarium sp. in the lab. Snap bean was not encountered 

on market places surveyed. 

Plan for the next year: The last assessment will be done in the nearby, 2020 and 

will be completed. 

 

Activity title 2: Studies towards an Integrated Management of wilt complex of hot 

pepper with specialfocus on Fusarium Wilt (Fusarium oxysporium) in Central Rift 

valley of Ethiopia 

Activity period: July 2017 – June 2020 

Objective 

• To evaluate genetic resistances of pepper against fusarium wilt isolate with highly   

pathogenic fungi in glass house  

• To evaluate antagonists against fusarium wilt 

• To evaluate fungicide against fusarium wilt of pepper. 

• To evaluate soil amendment with activate silicon and compost to manage 

fusarium wilt of pepper

n 9 Tf
1 0 0 9e-86(t)-6s2.0 Gn
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Table 5. Response of hot pepper varieties/accessions to Fusarium oxysporium f.sp.capsici infection under greenhouse conditions 
Var/Acc FWI (%) VDI (0-5 scale) RC 

Melka OliRV 75.0bc 4.8a HS 

Mareko fanaRV;S 100.0a 4.7ab HS 

DinsireRV 100.0a 4.5b HS 

BakoLocalRV 100.0a 4.2c HS 

ACC 211470Acc 50.0de 4.1cd MS 

ACC 223648Acc 83.3ab 4.0de HS 

NJPAcc 100.0a 3.9def HS 

KumeRV 100.0a 3.9def HS 

ACC 212587Acc 75.0bc 3.8ef HS 

DameRV 75.0bc 3.8ef HS 

Melka ZalaRV 75.0bc 3.7f HS 

ACC 230798Acc 75.0bc 3.5g HS 

ACC 229334Acc 75.0bc 3.2hi HS 

Melka DeraRV 75.0bc 3.0j HS 

ACC 24047Acc 58.3cd 3.4hg S 

Melka AwazeRV 58.3cd 3.3gh S 

Melka ShoteRV 50.0de 3.0ij MS 

ACC 80Acc 50.0de 2.2k MS 

ACC 212679Acc 41.7ef 2.1kl MS 

Oda HaroRV;T 33.3ef 2.0l MR 

ACC 80061Acc 25.0f 1.5m MR 
    

CV (%) 21.3 4.9 - 

LSD (5%) 21.3 0.2 - 

 

Varieties/Accessions were grouped into resistance classes based on the level of 

vascular disease index (Ulloa et al., 2006). Varieties/accessions are sorted in 

increasing level of disease resistance (decreasing vascular disease index).RV: released 

variety.Acc: accession/pipe line. T and S refer to tolerant and susceptible reference 

varieties, respectively. VAR: Variety.ACC: accession.FWI: fusarium wilt incidence 

VDI: vascular disease index. RC: resistance class. HS: Highly susceptible. S: 

susceptible.MS: Moderately susceptible.MR: moderately resistant. For each column, 

different letters indicate significant differences between treatments at P≤0.05 (LSD 

test).Among the tested plant materials, Oda Haro and ACC 80061 were the only better 

plants that showed moderately resistant reaction with 33.3 and 25.0% wilt incidence, 

respectively, perhaps promising materials for future resistance breeding works. The 

in vitro mycelial growth inhibition efficacy of six (five fungal and one bacterial) 

biocontrol agents (BCAs) against the virulent FOC isolate 4DGK (isolated from 

infected hot pepper fields in Dugda district and  identified as the most aggressive 

isolates(see pathogenesity test) was evaluated in a dual culture assay. Statistical 

analysis revealed that, all the evaluated BCAs significantly reduced in vitro mycelial 

growth of F. oxysporium f.sp. capsici 4DGK. More importantly, there was significant 

difference among BCAs regarding mycelia growth inhibition. From the fungal BCAs, 

the Trichoderma spp. were the most effective and provided up to 85.2% mycelial 

growth inhibition. Interestingly, even the Trichoderma spp. significantly differs in 

efficacy; T. asperellum provided the highest growth inhibition (85.2%) followed by 

T.viride, T.longibiracher and T. harzianum, which reduced mycelial growth up to 

80.4%, 77.6% and 77.3%, respectively. Compared to Trichoderma spp., the efficacy of 

Paciliomus lilicinus and Bacillus subtilis was significantly lower but still their efficacy 

is not negligible . 
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Figure 1. Dual culture assay on potato dextrose agar showing mycelial growth inhibition of Fusarium oxysporium f.sp. capsici 4DGK by Trichoderma 

asperellum (A), T.harzianum(B), T.longibiracher(C), T.viride(D), Bacillus subtilis(E), Paciliomus lilicinus(F) and F. oxysporium f.sp. 

capsici 4DGK growth without BCA (G) 

 

Plan for the next year: Integrated approach will be done in the middle of 2019/20 

and Report writing. Fungicide  evaluation through root Deeping method will be done 

in the coming main season of 2020. 

Project 1: Integrated pre- and post-harvest pest management of tropical and sub 

tropical fruit crops  

Project period: 2015/16-2018/19 

Activity 1. Screening of papaya germplasms for tolerance/ resistance to black spot 

disease 

Activity period: 2015-2019 

Objective: 

• To identify resistant/tolerant line(s) against papaya black spot disease 

Responsible person: Endriyas G. and Wegayehu A. 

Reported by: Endriyas Gabrekiristos 

Year of report: January 1, 2018 – December 31, 2018  

Summary of the progress 

Design: CRD (single line) 

Treatment: 110 papaya lines 

Location: MARC 

Result 

Twenty seven more dioecious lines were screened. Only MK-110 L#10 exhibited 

moderate resistance. 31 genotypes are in the screening house; 3 weeks since 

inoculated. No lines were free of black spot but the significance varies among them. 

Plan for the next year: all papaya lines will be screened and disease data will be 

compiled. Basic information will be    generated for further breeding program. 

 

Project title: Enhancing common bean production and productivity 

throughgeneration, promotion and dissemination of integrated technologies for 
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livelihood improvement, income generation and resilience to climate change in 

Ethiopia 

Project period: 2017-2019 

Activity:  Assessment of common bean rust epidemics under sole and maize and bean 

intercropping and effect of supplementary fungicide spray schedules. 

Activity period: 2017-2019 

Objective: To evaluate effect of cropping systems on bean rust epidemics and 

identifycontrol option(s) 

Responsible person: Getachew Ayana, Daniel Mulugeta, Abebe Gezahign, Endrias 

Gebrekirstos 

Reported by: Getachew Ayana 

Year of report: January 1, 2018 to December 30, 2018  

Summary of the progress  

Design: Factorial combination in RBCD  

Treatment:  

1. Sole Bean unsprayed (Awash-1 ) 

2. Sole Bean unsprayed ( Nassir) 

3. Sole Bean sprayed (Awash -1)  

4. Sole Bean sprayed ( Nassir 

5. Bean Maize intercropped- unsprayed ( Awash-1 

6. Bean Maize intercropped- unsprayed ( Nassir) 

7. Bean-Maize intercropped-sprayed (Awash-1) 

8.  Bean-Maize intercropped-sprayed (Nassir) 

9. Sole maize 

*Varieties: Maize Variety: Melkassa-4. Common Bean varieties: Awash-1 and Nassir 

Location:  MARC, Negele Arsi 

Result 

The on station field experiment was carried out MARC and Negele Arsi using two 

common bean varieties (Awash-1 and Nasir) during 2018 and Maize Variety: 

Melkassa-4 as an intercrop. The occurrences of common bean rust were assessed at 

seven days intervals. Data captured at early stages were not significantly different 

from each other. Summary of data captured at 73 and 80 days after sowing presented 

as indicated in table, 1. The progress of common bean rust was significantly reduced 

in treatment which received fungicide application und sole and intercropped system 

for the susceptible variety (Awash-1). Awash-1 showed significant susceptibility when 

supplementary spray was not applied. However, the effect of cropping system and 

fungicide application did not significantly alter the progress of common bean rust on 

Nassir 

Plan for the next year: The final experiment will be repeated during 2019 main 

cropping season for conclusive inding.  

 

Activity 2. Assessment of Pathogenic races of angular leaf spot(Phaeoisariopsis 

griseola) and evaluation of level of resistance in commonly known bean varieties and 

advance line  

Duration: 2017- 2019  

Objective/s/  

• To identify races of ALS pathogen and its virulence pattern 
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• To identify level of resistance in commonly known bean varieties and 

advance lines  

Responsibilities: Getachew Ayana, Misganaw Aytenfsu, Daniel Mulugeta and 

Behailu Atero  

Reported by: Getachew Ayana 

Year of report: January 1, 2018 to December 30, 2018 

Summary of the progress: 

Design: RCBD 

Treatment: Survey and 12 varities (KATB1, BABILE, NASIR, DEME, DINKNESH, 

DIMTU, KATB69, SER125,  SER119, AWASH2, SAB632 and SAB736 

Location: Melekassa, Jimma  

Result 

Survey and specimens collections were made for isolation and identification of 

Angular leaf spot pathogens and screening of common bean varieties were done. 

Different level of ALS incidence and severity were recorded among districts and 

research centres. Higher mean disease incidence (88.06%) was obtained in Jimma 

Agricultural research (JARC) centre compared to the other districts and research 

centres. Mean angular leaf spot disease incidence in Hawasa Zuria district was lower 

by 24.65, 19.93, 17.44, 16.71 and 15.63% compared to JARC, Bako Tibe, Hawassa 

Agricultural Research center (HARC), Bolloso Sore and Kerisa, respectively. On the 

other hand, minimum mean disease severity of ALS was recorded in Bako Tibe 

(81.14%) and the maximum was obtained in HARC (90.58%). Reactions of selected 

common bean varieties were studies to ALS pathogens. Results of the study indicated 

as in Table (2). The varieties were artificial inoculated using three isolates of P. 

griseola resulted in typical symptoms of the ALS, which took only 12-15 DAI to 

develop and interaction effect of P. griseola isolates x common bean varieties. 

 

Table 1. Reaction of common bean varieties to P. griseola isolates under greenhouse conditions  

  Responses of common bean varieties to  P. griseola inoculations1 

Dolla1 Dolla2 Dorebafano 

Variety AUDPC RC AUDPC RC AUDPC RC 

KATB1 48.25efghij S 54cdefgh S 70.56a S 

BABILE 28.96lmn S 35.32klm S 45.65ghijk S 

NASIR 26.38mn I 25.12mn I 25.12mn I 

DEME 42.75hijk S 45.88ghijk S 40.88ijk S 

DINKNESH 57.88bcde S 49.12efghij S 60.87abcd S 

DIMTU 64.75abc S 63.62abc S 66.62ab S 

KATB69 43.75hijk S 50.5defghi S 57.38bcdef S 

SER125 9.0p R 10.12p R 9.0p R 

SER119 13.88op I 12.75p R 10.88p R 

AWASH2 35klm S 23.5no I 43.38hijk S 

SAB632 50.38defghi S 44.62ghijk S 55.75bcdefg S 

SAB736 38.12jkl S 43.88hijk S 46.5fghijk S 

CV (%) 17.1 

1AUDPC = Area under disease progress curve; RC = Resistance reaction category; R = Resistant; S = Susceptible and I = intermediate resistance. 

CV = Coefficient of variation. Means in columns and rows followed by the same letter(s) are not significantly different at 5% level of significance, 

DMRT. 

Plan for the next year: Further analysis of the races of Angular leaf spot pathogens 

will be studied using  standard common bean differentials. 

 

Activity 3. Association of Climatic variables and occurrences of common bean 

Bacterial blight in Central Rift Valley areas of Ethiopia: A Modelling Approach  
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Activity period: 2017-2019 

Objective: 

• To analyze the relation between common bean bacterial blight disease 

occurrences and corresponding climatic variables. 

• To establish disease simulation models and used for disease forecasting 

scenarios  

Responsibilities (Person, Center): Getachew A,  Girma M, Tewodros S, Abebe G, 

Endrias G, Daniel M. 

Reported by: Getachew Ayana 

Year of report: January 1, 2018 to December 30, 2018. 

Summary of the progress  

Design: RCBD 

Treatment: Awash-1 and Nasir 

Location: MARC and Negele Arsi 

Result  

Two common bean varieties differing in level of disease reaction to common bean 

bacterial blight (CBB) were planted on a plot size 5 m x 5 m in three replication. The 

materials were subjected to natural infection of CBB under field condition to 

prevailing pathogens. The occurrences of CBB and other diseases were regularly 

scored to keep the actual situation of disease phenomenon. Weather data:  daily 

minimum and maximum temperature (0C), total rainfall (mm) and solar radiation, 

Relative humidity (RH) was also obtained from Melkassa Agricultural Research center 

Meteorological station. Summary of disease progress indicated as in Figure 1. 

 
Figure 1. Progress of common bean bacterial blight at MARC in 2018 on two common bean varieties. 

 

Plan for the next year: Carry out further data analysis exercises. Capture additional 

diseases and meteorological data in next growing season and exercise modeling and 

model test. 

 

Activity 4.  Characterization of Halo Blight (Pseudomonas syringae pv. Phaseolicola) 

Races and evaluation sources of resistance in common bean in central rift valley areas 

of Ethiopia. 

Activity period: 2017-2019 

Objective/s/  

• To identify local races of halo blight pathogens 
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• To determine reaction commonly available commercial varieties, 

breeding materials and other sources. 

Responsible person: Getachew Ayana, Daniel Mulugeta, Abebe Gezahign, Endrias 

Gebrekirstos 

Reported by: Getachew Ayana 

Year of report: January 1, 2018 to December 30, 2018. 

Summary of the progress 

Design: Superimposed on different varietal evaluations 

Treatment:  

Result  

Assessment of reaction of different bean genotype, breeding lines and varieties were 

carried out at MARC and Negelle-Arsi . Halo blight specimens were collected with 

typical symptoms of halo blight from the MARC experimental station (seed production 

units and breeding and screening fields). Isolation of bacteria was done on sucrose 

agar and stored in distilled water. Reaction of different common bean varieties and 

germplasms were evaluated under natural field conditions. Halo blight severity was 

scored on (1-9) severity scale.  

 
Table 3. Reaction of Large red bean varieties to Halo blight at MARC 2018 

Genotype Score 1 Score 2 Score 3 Genotype Score 1 Score 2 Score 3 

DAB 497 2.0 3.3 5.3 DAB 544 1.0 2.0 2.0 

DAB 317 2.3 2.3 2.7 DAB 525 1.0 1.0 1.0 

DAB 482 3.7 4.0 5.0 DAB 545 1.0 2.0 3.0 

DAB 523 2.3 3.7 6.7 DAB 540 3.0 1.7 3.7 

DAB 512 2.7 3.7 5.0 DAB 532 1.0 2.7 1.0 

DAB 513 1.0 2.3 3.7 DAB 481 1.7 2.0 3.3 

DAB 496 1.0 2.7 3.3 Melka dima (check) 1.7 3.0 4.0 

DAB 478 1.3 1.3 1.7 Red kideny 1.0 1.3 3.7 

 

Table 4. Mean reaction of large red mottled bean varieties to Halo blight at MARC 2018 

 

Plan for the next year: Additional screening of different germplasm sources and 

studies on races of halo blight using standard differential common bean varies. 

Collection of additional halo blight pathogens (isolates) for race identification  

  

No  Genotype  Score 1  Score 2  Score 3  No  Genotype  Score 1  Score 2  Score 3  

1  DAB 220 1.0 2.67 3.00 10  DAB 298 1.0 1.67 2.0 

2  DAB 241 1.0 1.67 2.33 11  DAB 237 1.0 4.0 4.3 

3  DAB 245 1.0 2.33 2.33 12  DAB 283 1.0 3.0 4.0 

4  DAB 259 1.0 1.0 1.3 13  DAB 396 1.67 2.0 4.3 

5  DAB 251 2.3 3.33 3.33 14  DAB 265 1.0 1.67 1.67 

6  DAB 320 1.0 1.0 2.3 15  DAB 247 1.0 1.0 1.0 

7  DAB 288 1.67 1.67 2.00 16  GLP-2 2.0 2.0 2.0 

8  DAB 292 1.0 1.67 2.0 17  NUA 99 1.67 4.0 5.0 

9  DAB 278 1.33 2.33 3.0 18  NUA 94 1.33 1.67 2.0 
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Agricultural Entomology Program 
Project Title 1: Pre and Post-harvest pest management of subtropical fruits 

Project Period: 2015-2019 

Activity 1. Survey on occurrence and damage of White Mango Scale 

Activity period: 2015-2019  

Objective:  

-To assess occurrence and infestation level of white mango scale in major mango 

producing areas of Ethiopia 

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu 

Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research progress 

Design: 

Treatments: Survey 

Locations: North West, South and Central Ethiopia 

Result 

In 2016 the pest was detected only from central Ethiopia (Adama, Melka woba and 

Degaga).  The survey was repeated in December 2017 covering the same area as in 

2016. During this time mango trees in Bahir dar town (Kebele 14, 15, 16, and 17) 

showed up to 100 % infestation. Similarly, up to 80% trees were infested in mango 

fields located in the outskirt of Sodo in Southern Ethiopia.  This suggests that due to 

absence of domestic quarantine, mango fields in big towns are being invaded by the 

pest probably due to transportation of infested fruits. 

 

 
Figure 1. Distribution and severity of WMS in different parts of Ethiopia: Yellow (60- 100% Infestation; green (no infestation) 

Plan for the next year: the activity is completed and the full write up was presented 

to completed activity review.  
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Activity 2. Seasonal Abundance of white mango scale 

Activity period: 2015/16-2018/19  

Objective 

• To determine seasonal abundance of white mango scale on mango 

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu  

Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research report  

Design: Single Plot 

Treatments: Three mango trees per location 

Locations: MARC and Degaga 

Result 

The result indicated that, population of white mango scale increased during hotter 

period (February to May) and decreased during the rainy period and cooler months. 

 

 
Figure 2. Fluctuation in the population of white mango scale on mango, WMS: white mango scale 

 

Plan for the next year: the activity is completed and the full write up was presented 

to completed activity review. 

 

Activity 3. Screening of insecticide against White mango scale 

Activity period: 2015-2019  

Objective 

• To screen IPM compatible safer insecticides for  efficacy against white mango 

scale(WMS). 

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu  
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Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research report  

Design: RCBD 

Treatments and: 11 treatments  

Locations: MARC and Degaga 

Result 

Foliar applied Movento OD with adjuvant gave significantly lower WMS population. 

The performance of spark WG (Thiametoxam) was on par with Movento OD. 

Plan for the next year: the activity is completed and the full write up was presented 

to completed activity review. 

 

Activity 4. Comparison of local product with synthetic bait for controlling fruit flies 

on mango 

Activity period: 2015-2019   

Objective: 

• To compare the trapping efficiency of locally prepared bait of fruit flies with 

registered synthetic bait spray. 

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu  

Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research progress 

Design: RCBD 

Treatments: 11 treatments 

Location: Nura era 

Result 

Number of fruit flies captured dropped in synthetic bait sprayed field compared to 

fermented honey sprayed plot. 

Decline in fruit fly population was observed after Success bait (standard treatment) 

application. Change in population was not observed in trees treated with fermented 

honey. 
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Figure 1. Efficacy of local product and synthetic bait for controlling fruit flies on mango 
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Plan for the next year: the activity is completed and the full write up was presented 

to completed activity review. 

 

Activity 5. Effect of soil applied biological and synthetic insecticides on fruit flies 

attacking mango 

Activity period: 2015/16-2018/19  

Objective 

• To assess effects of soil applied biological and synthetic insecticides on fruit flies 

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu  

Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research report 

Design: CRD 

Treatments and: Five treatments   

Locations: MARC 

Result 

Fruit fly number was lowest in synthetic insecticides (chlropyrifos and malathion) 

and metharizium treated plot.  

Plan for the next year: the activity is completed and the full write up was presented 

to completed activity  review. 

Project Title 2: Development of Pest Management Technologies for Warm Season 

Vegetable Crops 

Project Period: 20117-2020 

Activity 1. Evaluation and rotational use of registered insecticides for resistance 

management of thrips affecting onion 

Activity period: 20117-2020 

Objective 

• To evaluate the performance of registered insecticides for controlling thrips on 

onion. 

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu  

Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research report 

Design: RCBD 

Treatments: Eight treatments  

Locations: MARC 

Result 

Registered insecticides for thrips control on onion showed high variability in reducing 

thrips population and their damage on onion. The insecticide fighter (imidacloprid) 

followed by radiant (spinetoram) performed best. 

Plan for the next year: the activity is going to be conducted in the coming season of 

2020 

 

Activity 2. Evaluation and rotational use of registered insecticides for resistance 

management of the tomato leaf miner, Tuta absoluta, affecting tomato 

Activity period: 2018 - 2019 

Objective 
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• Evaluate the performance of registered insecticides for controlling Tuta absoluta 

on tomato 

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu  

Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research report 

Design: RCBD 

Treatments: Eight treatments   

Locations: MARC 

Result 

Registered insecticides for Tuta absoluta control on tomato showed high variability in 

reducing T. absoluta population and their damage on tomato. Earlier registered 

insecticides (Coragen and ampligo) performance was poor and on par with the 

untreated check. Best field 360 SC, Radiant 120 SC, Tracer 480 SC, and Avaunt 150 

EC performed better 

 

Table 2: Efficacy of registered insecticides for Tuta absoluta control on tomato 

No. Treatment Mark. 

Fruit No. 

Mark 

Fruit Wt. (Kg) 

% Tuta 

Damage fruit No. 

% Tuta 

Damage fruit wt. 

1 Ampligo 150  92.3 8.8 82.2 77.6 

2 Coragen 200 SC  79.7 6.8 81.4 77.4 

3 Belt 480 SC 256.3 21.8 50.5 42.8 

4 Best field 360 SC 404.0 35.1 31.6 24.9 

5 Radiant 120 SC 328.0 28.7 42.7 37.3 

6 Tracer 480 SC 381.0 29.7 33.9 29.7 

7 Avaunt 150 EC 262.5 21.6 41.1 37.4 

8 Untreated check 84.0 8.3 75.8 71.5 

Plan for the next year: the activity is going to be conducted in the coming season of 

2020 

 

Activity 3. Effect of trap direction and position on capture size of Tuta absoluta in 

tomato field 

Activity period: 2018-2019 

Objective: 

• To assess the effect of pheromone traps position and height on the size of trap 

captures  

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu  

Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research report  

Design: RCBD 

Treatments: Six treatments  

Locations: MARC 

Result 

Trap catch was lowest in traps deployed in the center of the field.  Moth population 

in traps placed 30 cm above crop surface was lower than the rest. The high density 

lure trapped more moths than the medium and low density lures. 
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Table 3: Effect of trap height and lure concentration on moth catches 

Treatment Moth number Lure concentration Moth number 

Ground 2162 Low (0.5 mg) 1510 

Crop surface 1982 Medium (0.8 mg) 1558 

Above crop surface 841 High (3 mg) 1920 

 

 

Table 4: Effect of trap position on moth catches 

Direction Moth number 

North 2353 

East 1866 

West 1424 

SOUTH 1397 

CENTRAL 1213 

Plan for the next year: the activity is going to be conducted in the coming season of 

2020 

 

Activity 4. Integrated effect of Host plant resistance and insecticides on white flies 

and their damage on tomato 

Activity period: 2018-2019  

Objective: 

• To assess integrated effect of host plant resistance and insecticide on white fly 

population and incidence of TYLCV.  

Responsible persons: Gashawbeza Ayalew, Birhanu Sisay and Abiy Fekadu  

Reported by: Birhanu Sisay 

Year of report: January 1, 2018 – December 31, 2018  

Summary of research report  

Design:  RCBD 

Treatment: Six treatments  

Locations: MARC 

Result 

White fly number was less and fruit number and weight was higher in insecticide 

treated plot than the corresponding untreated plot. The tomato varieties ‘Fetan’ and 

ARP tomato’ resulted in lower whitefly number and higher fruit number and weigh 

than the varieties “KL1220’ and ‘KL1217”. Mean whitefly number in insecticide 

treated and untreated plot. 

Plan for the next year: the activity is going to be conducted in the coming season of 

2020 

 

Project 1: Enhancing sustainable productivity and production of common bean 

through  generation and dissemination of integrated technologies for food security 

and market in Ethiopia  

Project Period: 2015/16-2018/19 

Activity 1. Screening of genotypes for their resistance/tolerance to bean bruchids 

(Zabrotes subfasciatus). 

Activity period: 2015/16-2018/19  

Objective 

To identify bean genotypes resistance/tolerance to bean bruchids   

Responsible persons: Mulatwa W. and Birhanu A.  

Reported by: Mulatwa Wondimu 
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Year of report: January 1, 2018 – December 31, 2018 

Summary of research progress 

Design: CRD 

Treatments: 101 Bean materials, 64 –Maz lines, 14 released varieties, 22 candidate 

genotypes 

Locations: MARC 

Result: 

Total number of eggs was superior to hatched adult of bruchids and 25- MAZ lines 

were selected based on   

Adult hatchability percent of the total egg (Fig 1). 
Plan for the next year: It is already completed in June 2019, full write up of the 

finding for end users is on progress  

 

Activity 2. Screening of bean genotypes for their resistance/tolerance to BSM (Sugar 

bean & Red mottled) 

Activity period: 2015-20119  

Objective 

To identify bean genotypes resistance/tolerance to Bean stem maggot  

Responsible persons: Mulatwa W. and Birhanu A.  

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Summary of research progress 

Design: RCBD 

Treatments: Forty six genotypes advanced from 2017 screened material, (six CIAT 

introduced and one check with two groups (Red mottled and Sugar bean)  

Locations: MARC 

Result 
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Bean stem maggot (BSM) infestation was very low, however some population were 

observed. In DAB -530,506, 540 and MWETAMANIA only one dead seedling due to 

BSM was observed in Red mottled group at Shalla. In DAB-344 three dead seedlings 

due to BSM were recorded in sugar bean group at A.N. The most genotype infestation 

was lesser at Negele Arsi  and Shalla location. Also three dead seedlings were observed 

in DAB-423 genotype with sugar bean group at Areka. 

Plan for the next year: It will be conducted for the next one year 

 

Activity 3.  Yield loss assessment of Cowpea against Aphids  

Activity period: 2015/16-2018/19  

Objective 

• To assess yield losses of Cowpea due to Aphids (Aphis fabae) 

Responsible persons: Mulatwa W. and LLP 

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Summary of research progress  

Design: RCBD 

Treatments: Two variety (Bole and White wonder) of Cowpea were used and Spraying  

Dimethoate 400g/L after 3, 6, 9 and 12 weeks of crop emergence 

Locations: MARC 

Result 

Spraying Dimethoate 400g/L in a combination of 3&6, 6&9, 3&9, 3, 6, 9&12 weeks 

after emergence on Bole variety controlling aphid infestation and it deserves low 

damage severity score. Also in White wonder variety spraying at 6 week after 

emergence shows very low infestation damage score (Table 1).  

 
Table 1. Effect of Dimethoate 400g/L spraying 3,6,9 and 12 weeks after emergence on stand count after 3 & 6 week, severity score(1-5), Infested 

plant and yield qt/ha, against Aphids on Cowpea 

No Time of spraying 

(Dimethoate 400g/L) 

SC after 3 

weeks 

Emergence 

SC after 6 

weeks 

Emergence 

Severity score 

(1-5) 

# of infested plant 

by Aphids 

Grain Yield 

Qt/ha 

1 3 WAE(Bole) 159.67a 98.33ab 2.33a 12.33a 8.33a 

2 6 WAE(Bole) 159.33a 97ab 2.33a 10.67abc 5.63ab 

3 9 WAE(Bole) 159.3a 111a 1.67a 3.67bcd 7.57ab 

4 12 WAE(Bole) 159a 95.67ab 2.33a 11.67ab 5.17b 

5 3+6 WAE(Bole) 159a 106.67ab 0.67bc 3.33bcd 6.17ab 

6 6+9 WAE(Bole) 158.67a 108.33ab 0.33bc 2.33cd 6.1ab 

7 3+9 WAE(Bole) 158a 105ab 0.67bc 4.33abcd 5.43ab 

8 3+6+9+12 WAE(Bole) 159.67a 104.67ab 0.67bc 3.67bcd 5.27b 

9 Control 159.33a 101ab 1.67ab 7abcd 7.93ab 

1 0  3 WAE(White wonder) 158.33a 101.67ab 1.67ab 7.33abcd 6.3ab 

11 6 WAE(White wonder) 159.67a 101.33ab 0c 2b 6.53ab 

12 9 WAE(White wonder) 159.33a 97.33ab 1abc 5abcd 5.7ab 

13 12 WAE(White wonder) 159a 98.67ab 1abc 7abcd 7.57ab 

14 3+6 WAE(White wonder) 159a 97.67ab 1abc 7abcd 5.67b 

15 6+9 WAE(White wonder) 159.33a 87b 1abc 4.33abcd 6.3ab 

16 3+9 WAE(White wonder) 158a 100ab 1abc 5.67abcd 5.1b 

17 3+6+9+12 WAE (White wonder) 156.33a 91.67ab 1.33abc 8.33abcd 6.17ab 

18 Control 156a 104ab 1.67ab 9abcd 5.1b 

  LSD(0.05) NS 23.03 1.55 8.51 3.05 

  CV (%) 1.44 13.85 17.55 18.72 26.64 

Plan for the next year: It will be conducted for the next one year 
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Activity 4. Screening of Mungbean (Vigna radiate) genotypes for resistance/tolerance 

to Bruchids  (Callosoborucus maculates) 

Activity period: 2015/16-2018/19  

Objective 

• To identify Mungbean genotypes resistance/tolerance to Cowpea bruchids in 

laboratory condition.  

Responsible persons: Mulatwa W. and LLP 

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Summary of research progress 

Design: CRD 

Treatments: Five genotypes/varieties were screened by using laboratory reared adults 

Locations: MARC 

Result 

Black bean variety showed less No of seed with egg and total adult, % adult 

hatchability also high germination percent. It classified as resistance to bruchids. 

Mong hole and MH-97-6 also provide good performance in the above parameters and 

listed as moderate resistance of bruchids. Asha & MB6173-B-33 responds fewer 

results, so it listed as susceptible for bruchids damage (Table 2). 

 Plan for the next year: It is already completed in June 2019 
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Weed Science Research 
 

Project title: Enhancing Production and Productivity of Lowland Pulse(Mung bean, 

Cowpea, Pigeon pea and others) for livelihood Improvement through Generation and 

Promotion of Demand Driven Climate-smart Technologies in Ethiopia. 

Project period: 2017-2019 

Activity 1: Determination of Weed-Crop Competition period for Mung bean 

production in the Central RiftValley of Ethiopia. 

Activity period: 2017-2019 

Objective 

• to determine the correct Weed-Crop Competition period for mung bean 

Responsible person: Workishet Taye 

Reported by: Workishet Taye 

Year of report: January 1, 2018 – December 31, 2018  

Summary of the progress 

Design: RCBD  

Treatment: 14 

Location: Melkessa and Negelle Arsi 

Result 

The activity was started from June 2017, 2018 and 2019 and now the activity data 

collection is completed and the data is on the way to summarize and write the full 

activity report. The major weed flora present in the experimental plots were grasses 

like Euesine spp., Cyperus and broad leaved weeds like Xanthium strumarium, 

Nicandra physalodes, Guizotia scabra, Datura stramonium and Galinsoga parviflora. 

Small number of weeds were recorded in the treatment consists of pre-emergence 

herbicides Dual gold with late supplementary hand weeding. Similarly weed biomass 

per meter square was also reduced by more than 50% when compared to weed check. 

The highest grain yield was obtained from weed free plot, the integration of s-

metolachlor and hand weeding followed by twice hand weeding at 7 and 21 days after 

crop emergence. Whereas, the lower grain yield was obtained from weedy check. The 

result also indicated that herbicides alone are not effective without supplementary 

hand-weeding. This might be due to lately emerging weeds.  

Plan for the next year: The activity was completed and the full write up will be 

planned to end users. 

 

Activity 2: Effect of Weed control practices on Weeds and Yields of Mung bean in the 

Central Rift Valley of Ethiopia. 

Activity period: 2017-2019 

Objective: 

To determine weed management practices for mung bean in the Central Rift Valley of 

Ethiopia 

Responsible person: Workishet Taye 

Reported by: Workishet Taye 

Year of report: January 1, 2018 – December 31, 2018  

Summary of the progress 

Design: RCBD  

Treatment: 6 
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Location: Melkessa and Negelle Arsi 

Result 

The activity was started from June 2017, 2018 and 2019 and now the activity data 

collection is completed and the result was presented in Table 1. 

 

Table 1. Yield and yield components affected by weed management practices 

Treatment  PPP SPP Yield 100sw 

Weedy check 3.80d 4.00b 140.00d 5.27c 

Twice hand-weeding at 7 & 21 days after emergence 11.60a 11.33a 1100.00b 6.40ab 

S-metolachlor at the rate of 0.96kg/ha + hand-weeding  5.53c 5.00b 716.67c 6.13b 

S-metolachlor at the rate of 0.96kg/ha + hand-weeding  
    

at 28 days after emergence 10.73ab 10.33a 1200.00ab 6.60ab 

S-metolachlor at the rate of 0.96kg/ha + hand-weeding  
    

at 14 and 28 days after emergence 9.93b 10.67a 1266.67a 6.73a 

Weedy check 12.07a 11.33a 1300.00a 6.73a 

Mean 8.94 8.78 953.89 6.31 

CV 10.12 9.68 8.52 4.62 

*=PPP=pod per plant, SPP=seed per pod, 100sw=hundred seed weight 

Plan for the next year: The activity was completed and the full write up will be 

planned to end users.   

Program/Case team: Vertebrate 

Project 1: Generation and Promotion of bird pest management technologies for 

enhanced crop production and productivity in Ethiopia 

Project period: 2018-2020 

Activity 1. Ecology and migratory behavior of quelea (Quelea quelea) in Ethiopia 

Activity period: 2018-2020 

Responsible person(s): Mulatwa W., Eshetu Z. & Degefe T. (PhD), Ministry of 

Agriculture (crop protection  directorate) 

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Summary of the progress: 

Design:  

Treatments: Survey secondary data 

Location: Rift valley of Ethiopia and other Major quelea breeding and roosting 

site/areas 

Result 

The survey was mainly conducted in Central Rift Valley (Lake Ziway and Meki), 

southern rift valley (Arbaminch and Konso) and in some quelea prone lowland areas 

of Ethiopia. Quelea birds were found roosting on Typha grass and acacia trees. 

Secondary data of around ten years on quelea population, area sprayed, type and 

amount of chemical used, target colony, vegetation and percent mortality for more 

than sixteen districts was obtained from Ministry of Agriculture (MoA) plant health 

clinics (Ziway, Arbaminch and Hawassa). These data are useful to identify quelea 

roosting and breeding sites, vegetation associated with quelea population and 

migratory Routes for future use in designing quelea early warning system (Figure 1).  
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Figure 1 Map of quelea roosting and breeding site in central and south rift valley and other quelea prone lowland areas. 

 

Plan for the next year: It has to be completed in the next January (2020) 

Activity 2. Evaluation of the efficacy of chemical (Mesurol) as bird repellent on rice 

at Pawe  

Activity period: 2018-2019 

Responsible person(s): Tesfaye G. & Mulatwa W. 

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Summary of the progress: 

Design: Single plot 

Treatments: Treated with Mesurol chemical, Untreated + check &-check, Rice, 

variety, NERCA4 was used  

Plot size: 35m * 25m 

Location: Pawe 

Result 

The summary of two years grain yield data indicated, treated plot yield result was 

exide from untreated –v check in both years. Based on this information Mesurol SC 

200 will be using with increasing rate is better for repealing red billed quelea birds 

on rice to be obtained a good result. (Table 1). 
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Table 1. The two years grain yield data (kg/ha) 

Treatments Year/kg/ha 

2017/18 2018/19 E.C 

Treated plot 1674.14 3046.2 

Untreated plot –V check 971.43 2665.83 

Manual guarded +V 

check 

1530.12 4338.72 

Plan for the next year: This activity is completed and it was presented the last review 

forum. The full write up will be done for the end users. 

 

Activity 3. Yield loss assessment of Sorghum grain yield due to Quelea birds 

Activity period: 2018-2020 

Responsible person(s): Mulatwa W. Selshi G. & Getu W. 

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Summary of the progress: 

Design: Single plot 

Treatments: Mesurol treated, Bag covered plot, Bird scaring, Untreated and 

Sorghum variety 76T1#23 was used as test crop 

Result 

Bird scaring plot obtained highest yield advantage than others, followed chemical 

(Mesurol) treated plot acquired high yield advantage (Table, 2), also bag covered was 

obtained less yield advantage, but the yield loss will be quantified after next year data 

summary  

 
Table 2: Response of three management option’s in yield loss of Sorghum at MARC in, 2017 

No Management options Stand count Yield of 40 

rows/kg 

Total yield kg/ha  

Yield advantage (%) 

1 Bird scaring 410 41 84.6 479.45 

2 Chemical (Mesurol) 390 8.2 46.6 219.18 

3 Bag covered 372 15.4 19.8 35.62 

4 Control 421 8.8 14.6 0 

Plan for the next year: The activity already conducted in this cropping year  

 

Project 2: Generation and promotion of rodent pest’s management technologies for 

enhanced crop production and productivity in Ethiopia 

Project period: 2018-2020 

Activity 1. Survey on the species identification and documentation of rodent pests 

and determine their pest status in Ethiopia  

Activity period: 2018-2020 

Responsible person(s): Mulatwa W. Selshi G & Getu W. 

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Summary of the progress: 

Design:  

Treatments: Surveyed rodent problem area 

Location: Negelle-Arsi , Ambo and Wedogenet 

Result 
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Rodent survey was carried out around west Showa zone (Ambo) and west Arsi 

(Negelle-Arsi) region of the country and also in wondogent area. Rodent’s threats field 

crops and stored grains. Rodent species identified in the fields are Arvicantus 

absinicus and in the storage Rattusrattus species. Maize is the major crop damaged 

by rats followed by sorghum and sugarcane in the field, few attempts was made by 

MOA for controlling rodents to assist farmers. But the farmers have a very high 

interest if supports are available. 

Table 3. Percent respondents on perception of rodents as pests, crop type’s damaged 

and rodent species in different areas of central Ethiopia 2017.  

Plan for the next year: It has to be completed the next January (2020) 

Activity 2: Evaluation of different management options for the control of the East 

African mole-rat (Tachyoryctes splendens) 

Activity period: 2018-2020 

Responsible person(s): Mulatwa W. Selshi G & Getu W. 

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Design: un-replicated observation plots was used 

Treatments: Alumuium Phosphide, Zinc phosphide Bait with Carrot, Zinc 

phosphide, Bait with Potato and Gopher Trap/Mole Trap 

Location: Debre zeit Research Center, MARC, Chencha highland Farmers field 

Result 

The Preliminary data assessment result indicated that fumigation of burrows with 

Aluminium phosphide tablets followed by bating with potato bait of 4% zinphosphde 

(Table 4) resulted in good Mole-rat control. 

 
Table 4. Mean of Mole-rat hill count in citrus, Mango and Avocado fields at MARC, in 2018 

*Potato bait= 4% zinphosphde coated with potato 

Plan for the next year: It will be continue up to 2021 by including in the new project 

 

Activity 3: Study the impact of rodents on water and soil conservation schemes, soil 

& stone terracing bunds in selected water shade areas of the country 

Activity period: 2018-2020 

Responsible person(s): Mulatwa W. Selshi G & Getu W. 

Reported by: Mulatwa Wondimu 

Year of report: January 1, 2018 – December 31, 2018 

Summary of the progress: 

Design:  

Treatments: Survey along water shade/terracing area 

Location: Galessa in Colette Guatsion, in Selalae and Mutulu water shade area in 

Guder of Oromia region. 

Result: No result 

Plan for the next year: The activity was already terminated during program review 

of 2018 

B  Block Hill (pre treatment) New hills after treatment 
Old **Potato bait Almunium phosphid    

Citrus 9.02 3.45 2.21 
Mango 3.02 2.36 1.23 
Avocado 23.10 14.23 2.67 
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Technology Multiplication and Seed Research 
 

Kedir Oshone 

E-mail: kedirosh@gmail.com,  phone: +215-922379546 

 

Project title1: Development of seed production and postharvest management 

techniques 

Project period: 2017 - 2019 

Activity 1: Assessment of seed quality of maize seed varieties (Zea mays L.) stored in 

different storage structures for various durations under different environments at 

MARC 

Activity period: 2017-2019 

Objective: To assess the maize seed quality stored in different storage structures 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan-2018-Dec-2018 

Summary of the progress  

Storage structures have been purchased to store seeds. Seed purity and evaluation 

of germination at the initial stage have been carried out. Seed varieties have been 

stored under cold room & ambient environments. Seeds have been stored & second 

evaluation time will be started soon. 

Design: CRD 

Treatments combination: 

 
Table1: treatments combination S1= storage environment (Ambient) 

V1p1mo V1p1m1s1 V1p1m2s1 V1p1m3s1 V1p1m4s1 V1p1m5s1 V1p1m6s1 

V1p2mo V1p2m1s1 V1p2m2s1 V1p2m3s1 V1p2m4s1 V1p2m5s1 V1p2m6s1 

V1p3mo V1p3m1s1 V1p3m2s1 V1p3m3s1 V1p3m4s1 V1p3m5s1 V1p3m6s1 

V2p1mo V2p1m1s1 V2p1m2s1 V2p1m3s1 V2p1m4s1 V2p1m5s1 V2p1m6s1 

V2p2mo V2p2m1s1 V2p2m2s1 V2p2m3s1 V2p2m4s1 V2p2m5s1 V2p2m6s1 

V2p3mo V2p3m1s1 V2p3m2s1 V2p3m3s1 V2p3m4s1 V2p3m5s1 V2p3m6s1 

V3p1mo V3p1m1s1 V3p1m2s1 V3p1m3s1 V3p1m4s1 V3p1m5s1 V3p1m6s1 

V3p2mo V3p2m1s1 V3p2m2s1 V3p2m3s1 V3p2m4s1 V3p2m5s1 V3p2m6s1 

V3p3mo V3p3m1s1 V3p3m2s1 V3p3m3s1 V3p3m4s1 V3p3m5s1 V3p3m6s1 

V= Varieties, P= packing materials, m= months 

 

Table1: treatments combination S2= storage environment (cold room) 

V1p1mo V1p1m1s2 V1p1m2s2 V1p1m3s2 V1p1m4s2 V1p1m5s2 V1p1m6s2 

V1p2mo V1p2m1s2 V1p2m2s2 V1p2m3s2 V1p2m4s2 V1p2m5s2 V1p2m6s2 

V1p3mo V1p3m1s2 V1p3m2s2 V1p3m3s2 V1p3m4s2 V1p3m5s2 V1p3m6s2 

V2p1mo V2p1m1s2 V2p1m2s2 V2p1m3s2 V2p1m4s2 V2p1m5s2 V2p1m6s2 

V2p2mo V2p2m1s2 V2p2m2s2 V2p2m3s2 V2p2m4s2 V2p2m5s2 V2p2m6s2 

V2p3mo V2p3m1s2 V2p3m2s2 V2p3m3s2 V2p3m4s2 V2p3m5s2 V2p3m6s2 

V3p1mo V3p1m1s2 V3p1m2s2 V3p1m3s2 V3p1m4s2 V3p1m5s2 V3p1m6s2 

V3p2mo V3p2m1s2 V3p2m2s2 V3p2m3s2 V3p2m4s2 V3p2m5s2 V3p2m6s2 

V3p3mo V3p3m1s2 V3p3m2s2 V3p3m3s2 V3p3m4s2 V3p3m5s2 V3p3m6s2 

 

Locations: MARC 

Results:  

 
 

 

mailto:kedirosh@gmail.com
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Table1: Data of pure seeds, 1000 seed weight, moisture content, germination &vigorisity 

Plan for the next year: 

The 4th round seed varieties evaluation will be started soon. 

Analysis for each seed quality parameters will be done in the next season. 

 

Activity title 2: Assessment of seed quality and quantity loss of common bean under 

existing threshing and processing methods  

Objective: To assess the quality and quality of loss of common bean seed under 

existing threshing and processing methods 

Activity period: 2017-2019 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: jan-2018-Dec-2018 

Summary of the progress  

• Three varieties of common bean seed have selected & planted in MARC by four 

replications during the main season of 2017/2018. 

• After physiological maturity, all seed varieties have harvested & threshed by three 

methods. 

• Seed quality test parameters data for tractor treading, stick beaten, cattle 

treading &machine threshing. All initial physical, physiological seed quality data 

have been taken.  

Design: RCRD& CRD factorial 

Treatments: 

Common bean seed varieties 

• Awash-2 

• Awash-1  

• Nasser 

Threshing methods (4*3)  

• Tractor treading 

• Stick beaten,  

• Cattle treading & 

• Machine threshing 

Location: MARC  

Results: 
 

Table1:Data of pure, 1000 seed weight, moisture content, germination &vigorisity 

Varieties PS IM OCS WS TSW MC SG SL RL SDW VI-I VI-II 

A1 98 1.2 0.8 0 159.35 11.5 97 26.6 7.28 0.55 3286.36 53.35 

A2 99 0.8 0.2 0 207.4 12 99 26.27 6.65 0.45 3259.08 44.55 

Nasser 99.5 0.5 0 0 218.65 12.5 98 28.55 6.02 0.8 3387.86 78.4 

Plan for the next year: 

The 2nd round seed varieties have planted at MARC field, harvested, threshed, 

cleaning &other laboratory processes are on the way. 

Varieties SC PS(%) TSW (g) MC (%) SG% SL (cm) RL (cm) SDW VI-I VI-II 

Melkassa-2 Pbs 98 273.9 13 93 26.75 21.55 2.13 4491.9 198.09 

Melkassa-4 Pbs 98.5 275 13.5 92.5 26.49 19.94 2.55 4294.78 235.88 

Melkassa-6Q Pbs 99 227.9 13 91.5 24.72 18.85 1.75 3986.66 160.13 
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Activity 3: Comparative evaluation of different packaging materials for common bean 

seed quality over various storage periods  

Objective: To evaluate of different packaging materials for common bean seed quality 

over various storage periods 

Activity period: 2017-2019 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan-2018-Dec-2018 

Summary of the progress 

• Three common bean seed varieties produced in 2017/ 2018, cropping season and   

selected for storage. 

• Before storage, 1st  seed quality test parameters, Physical purity, Thousand seed 

weight, Moisture content, Standard germination, Seedlings shoot & root lengths 

and Seedlings dry weight data were taken. 

• Common bean seed varieties have stored in five packing materials at usual 

storage environment. 

Design: CRD 

Treatments combination:  
Table1: treatments combination 

V1p1mo V1p1m1 V1p1m2 V1p1m3 V1p1m4 V1p1m5 V1p1m6 

V1p2mo V1p2m1 V1p2m2 V1p2m3 V1p2m4 V1p2m5 V1p2m6 

V1p3mo V1p3m1 V1p3m2 V1p3m3 V1p3m4 V1p3m5 V1p3m6 

V1p4mo V1p4m1 V1p4m2 V1p4m3 V1p4m4 V1p4m5 V1p4m6 

V1p5mo V1p5m1 V1p5m2 V1p5m3 V1p5m4 V1p5m5 V1p5m6 

V2p1mo V2p1m1 V2p1m2 V2p1m3 V2p1m4 V2p1m5 V2p1m6 

V2p2mo V2p2m1 V2p2m2 V2p2m3 V2p2m4 V2p2m5 V2p2m6 

V2p3mo V2p3m1 V2p3m2 V2p3m3 V2p3m4 V2p3m5 V2p3m6 

V2p4mo V2p4m1 V2p4m2 V2p4m3 V2p4m4 V2p4m5 V2p4m6 

V2p5mo V2p5m1 V2p5m2 V2p5m3 V2p5m4 V2p5m5 V2p5m6 

V3p1mo V3p1m1 V3p1m2 V3p1m3 V3p1m4 V3p1m5 V3p1m6 

V3p2mo V3p2m1 V3p2m2 V3p2m3 V3p2m4 V3p2m5 V3p2m6 

V3p3mo V3p3m1 V3p3m2 V3p3m3 V3p3m4 V3p3m5 V3p3m6 

V3p4mo V3p4m1 V3p4m2 V3p4m3 V3p4m4 V3p4m5 V3p4m6 

V3p5mo V3p5m1 V3p5m2 V3p5m3 V3p5m4 V3p5m5 V3p5m6 

V= Varieties, P= packing materials, m= months 

Location: MARC  

Results: 

 
Table2.Data of pure, 1000 seed weight, moisture content, germination &vigorisity 

 

Varieties PS IM OCS WS TSW MC SG SL RL SDW VI-I VI-II 

A1 98 1.2 0.8 0 159.35 11.5 97 26.6 7.28 0.55 3286.36 53.35 

A2 99 0.8 0.2 0 207.4 12 99 26.27 6.65 0.45 3259.08 44.55 

Nasser 99.5 0.5 0 0 218.65 12.5 98 28.55 6.02 0.8 3387.86 78.4 

 

Plan for the next year: 

• The next seed evaluation data will be done after 3 months interval for 3 years. 

• Analysis will be done for each variety & storage structure will be done. 

 

Activity 4: Comparative evaluation of different packaging materials for sorghum seed 

quality over various storage periods  

Objective: Comparative evaluation of different packaging materials for sorghum seed 

quality over various storage periods  
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Activity period: 2017-2019 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan-2018-Dec-2018 

Summary of the progress 

• Five packing materials were prepared. 

• Varieties need to be stored were identified. 

• Melkam, Gobiye&Dekaba 

• Storing process will be carried out immediately after first seed quality test 

parameters completed. 

Design: CRD  

Treatments combination:  

 
Table3: treatments combination 

V1p1mo V1p1m1 V1p1m2 V1p1m3 V1p1m4 V1p1m5 V1p1m6 

V1p2mo V1p2m1 V1p2m2 V1p2m3 V1p2m4 V1p2m5 V1p2m6 

V1p3mo V1p3m1 V1p3m2 V1p3m3 V1p3m4 V1p3m5 V1p3m6 

V1p4mo V1p4m1 V1p4m2 V1p4m3 V1p4m4 V1p4m5 V1p4m6 

V1p5mo V1p5m1 V1p5m2 V1p5m3 V1p5m4 V1p5m5 V1p5m6 

V2p1mo V2p1m1 V2p1m2 V2p1m3 V2p1m4 V2p1m5 V2p1m6 

V2p2mo V2p2m1 V2p2m2 V2p2m3 V2p2m4 V2p2m5 V2p2m6 

V2p3mo V2p3m1 V2p3m2 V2p3m3 V2p3m4 V2p3m5 V2p3m6 

V2p4mo V2p4m1 V2p4m2 V2p4m3 V2p4m4 V2p4m5 V2p4m6 

V2p5mo V2p5m1 V2p5m2 V2p5m3 V2p5m4 V2p5m5 V2p5m6 

V3p1mo V3p1m1 V3p1m2 V3p1m3 V3p1m4 V3p1m5 V3p1m6 

V3p2mo V3p2m1 V3p2m2 V3p2m3 V3p2m4 V3p2m5 V3p2m6 

V3p3mo V3p3m1 V3p3m2 V3p3m3 V3p3m4 V3p3m5 V3p3m6 

V3p4mo V3p4m1 V3p4m2 V3p4m3 V3p4m4 V3p4m5 V3p4m6 

V3p5mo V3p5m1 V3p5m2 V3p5m3 V3p5m4 V3p5m5 V3p5m6 

V= Varieties, P= packing materials, m= months 

 

Location: MARC 

Result: Due to shortage of sorghum seed varieties the activity will be carried out in 

the next season.  

Plan for the next year:The next seed evaluation data will be taken after 3 months 

interval for 3 years.Seed storage & other quality parameters will be done. 

 

Activity title 5: Assessment of seed borne pathogens and physiological quality of 

common bean seeds produced under different seed production system in CRV. 

Objective: To asses seed borne pathogens and physiological quality of common bean 

seeds produced under different seed production system in CRV. 

Activity period: 2017-2019 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan-2018-Dec-2018 

Summary of the progress 

• Seed samples were collected from different partners of East Shoa& West Arsi 

Zones& some quality parameters test were done last year & doing this year. 

• Seed samples will be collected from different common bean seed producers 

partners saved for planting purpose 

Design: CRD 
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Treatments:  

Farmers’ seed varieties 

FCUs seed varieties 

Location: CRV 

Result 

Common bean seed varieties were collected from different seed sources. 

Quality analysis of common bean seeds collected from different sources (purity, 

moisture contents, thousand seed weight, and germination) have been done 

Healthy test of common bean seeds collected from different seed sources have been 

also done. 

Analysis of all seed quality parameters will be done soon.  

Plan for the next year: 

• Seed samples will be collected from different common bean seed sourcessaved for 

planting purposeagain if necessary. 

• Seed samples were collected & quality parameters are doing. 

• Seed quality analysis will be done in the next season. 

 

Activity title 6: Comparative evaluation of different packaging materials for maize 

seed quality over various storage periods 

Objective: Comparative evaluation of different packaging materials for maize seed 

quality over various storage periods 

Activity period: 2017-2019 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan-2018-Dec-2018 

Summary of the progress 

• Three OP maize seed varieties have selected for storage; 

• Before seed store, 1st quality test parameters data were taken; 

• Seed storing process has been done at usual storage environment 

• Seed stored in five packing materials; 

Design: CRD  

Treatments combination:  
Table1: treatments combination 

V1p1mo V1p1m1 V1p1m2 V1p1m3 V1p1m4 V1p1m5 V1p1m6 

V1p2mo V1p2m1 V1p2m2 V1p2m3 V1p2m4 V1p2m5 V1p2m6 

V1p3mo V1p3m1 V1p3m2 V1p3m3 V1p3m4 V1p3m5 V1p3m6 

V1p4mo V1p4m1 V1p4m2 V1p4m3 V1p4m4 V1p4m5 V1p4m6 

V1p5mo V1p5m1 V1p5m2 V1p5m3 V1p5m4 V1p5m5 V1p5m6 

V2p1mo V2p1m1 V2p1m2 V2p1m3 V2p1m4 V2p1m5 V2p1m6 

V2p2mo V2p2m1 V2p2m2 V2p2m3 V2p2m4 V2p2m5 V2p2m6 

V2p3mo V2p3m1 V2p3m2 V2p3m3 V2p3m4 V2p3m5 V2p3m6 

V2p4mo V2p4m1 V2p4m2 V2p4m3 V2p4m4 V2p4m5 V2p4m6 

V2p5mo V2p5m1 V2p5m2 V2p5m3 V2p5m4 V2p5m5 V2p5m6 

V3p1mo V3p1m1 V3p1m2 V3p1m3 V3p1m4 V3p1m5 V3p1m6 

V3p2mo V3p2m1 V3p2m2 V3p2m3 V3p2m4 V3p2m5 V3p2m6 

V3p3mo V3p3m1 V3p3m2 V3p3m3 V3p3m4 V3p3m5 V3p3m6 

V3p4mo V3p4m1 V3p4m2 V3p4m3 V3p4m4 V3p4m5 V3p4m6 

V3p5mo V3p5m1 V3p5m2 V3p5m3 V3p5m4 V3p5m5 V3p5m6 

V= Varieties, P= packing materials, m= months 

 

• Three maize seed varieties (M-2, M-4 & M-6Q 
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• Five packing materials 

Location: MARC  

Results: 
 

Table 2.  Data of pure, 1000 seed weight, moisture content, germination &vigor  

Varieties SC PS(%) TSW (g) MC (%) SG% SL (cm) RL (cm) SDW VI-I VI-II 

Melkassa-2 Pbs 98 273.9 13 93 26.75 21.55 2.13 4491.9 198.09 

Melkassa-4 Pbs 98.5 275 13.5 92.5 26.49 19.94 2.55 4294.78 235.88 

Melkassa-6Q Pbs 99 227.9 13 91.5 24.72 18.85 1.75 3986.66 160.13 

Plan for the next year: 

• The next seed evaluation data will be taken after 6 months interval for 3 years. 

• The next evaluation process are on the process & quality analysis will be done 

soon. 

 

Project title2: Seed Systems analysis for selected commodities (Onion, tomatoes and 

pepper) in CRV 

Project period: 2017 - 2019 

Activity title 1: Assessment of major vegetables seed production and handling 

system in CRV 

Objective: to asses major vegetables seed production and handling system in CRV 

Activity period: 2017-2019 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan to Dec 2018  

Summary of the progress 

• East Shewa &West  Arsi zones were selected. 

• Preliminary data were collected from each Zone. 

• Five Districts were selected from East shewa zone whereas three Districts were 

selected from West Arsi zone. 

• Potential Kebeles from each District were identified.  

• Seed producing farmers from each kebele were identified for interview. 

• Seed traders were identified from each District for further seed collection & 

quality test. 

Design: CRD 

Treatments: 

• FFarmers 

• OOnion, Tomatoes & Pepper varieties 

Location: MARC & CRV 

Result: (data, data interpretation and conclusion)  

• Preliminary data were collected from zones and Districts 

• Districts and Kebeles were identified for seed sample collection & interview 

• Cities &/ towns were identified for seed sample purchasing. 

• Seed traders were identified from each City &/ towns 

Plan for the next year: 

• Group discussion, key informants interview and farmers’ interview will be done 

soon. 
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Activity title 2: Quality analysis of major warm season vegetables seeds collected 

from different seed sources 

Objective:-  to analyze the quality of major warm season vegetables seeds collected 

from different seed sources 

Activity period: 2017-2019 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan to Dec 2018 

Summary of the progress 

• Zones, Districts and Kebeles were identified. 

• Farmers’ cooperative unions & seed traders were identified from each Districts. 

• Seed producing farmers were identified from each kebeles for seed sample.  

Design: CRD 

Treatments: 

• Collected onion, tomatoes & pepper varieties 

Location: MARC 

Result: Preliminary data have been collected from different sources. 

Zones, Districts, Kebeles & seed dealers were identified for seed sample collection. 

Plan for the next year: 

Seed samples will be collected from different seed sources in the next season. 

Seed quality parameters (Moisture contents, Purity, thousand seed weight, 

germination &vigorisity) for each treatment & quality analysis will be done soon. 

 

Project title3: EG Seed production, internal quality control and seed business 

management 

Project period: 2017 - 2019   

Activity title 1-4: Field and laboratory seed quality evaluation for early generation 

seeds of maize varieties (Maize, Sorghum, common bean & worm season vegetable 

seed varieties) 

Activity period: 2017-2019 

Objective: To evaluate field and laboratory seed quality  for  early generation seed of 

maize , sorghum, common bean and vegetable 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan to Dec 2018  

Summary of the progress 

• Field and laboratory seeds evaluation of maize, sorghum, common bean and 

warm season vegetable (onion, tomatoes & pepper) seed varieties at field & lab 

condition were carried out.  

• Quality parameters of all seed crops were evaluated in comparison with national 

seed standards. 

Design: CRD 

Treatments: 

• Maize, Sorghum, C. bean & vegetable seed varieties 

Location: MARC 

Result:Lab & field data were tested & correction measures (Field & lab standards) 

have been taken. 
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Plan for the next season/ year: 

Laboratory seed quality evaluation for early generation seeds & quality analysis will 

be done.  

 

Activity title 5-8: Early generation seed multiplication of released (maize, mung 

bean, common bean & worm season vegetable) seed varieties 

Activity period: 2017-2019 

Objective: To multiply early generation seed of maize, mung bean and warm 

vegetable. 

Responsible person: Kedir Oshone 

Reported by: Kedir Oshone 

Year of report: Jan to Dec 2018  

Summary of the progress 

Maize seeds:- 

• Five maize seed varieties were multiplied at MARC. 

• After physiological maturity each seed varieties was harvested 

• Selection of seed varieties at cob level were done 

• Selected cobs for seeds were threshed 

• Seed cleaning process finished 

• Each maize seed varieties was tested for physical purity & physiological seed 

quality 

Common bean seeds 

Five common bean seed varieties were multiplied at MARC 

• Each common bean seed varieties was tested for physiological maturity 

• After physiological maturity each seed varieties have been harvested and 

threshed separately 

• Seed cleaning process were done. 

• Each bean seed varieties was tested for physical purity & physiological seed 

quality 

Mung bean seed 

One mung bean seed variety was multiplied at MARC 

• Seed variety was tested for physiological maturity 

• After physiological maturity seed varietyhave been harvested and threshed. 

• Seed cleaning process was done. 

• Mung bean seed variety was tested for physical purity & physiological seed quality 

 

Warm season vegetable seed 

Onion seed 

• Onion seed variety of Nafis multiplication has been done. 

• Harvesting, drying & threshing processes were done & seed distribution was 

in the progress. 

Tomatoes seed 

• Four tomatoes seed varieties multiplication were carried out at MARC. 

• Even though the frost was occurred reasonable seed yield was obtained. 

• Seed cleaning process was done& distribution process is carrying out. 

Seed 

• Malkaawaze pepper seed multiplication was done. 
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• Seed cleaning process was done. 

• Seed was distributed to different stakeholders. 

Design: No design. 

Treatments: 

• Maize, mung bean, c. bean & vegetable seed crop varieties 

Location: MARC 

Result: (data, data interpretation and conclusion)  

• Cleaned seeds of common bean varieties obtained were 613.75 qt. 

• Cleaned seeds of maize varieties obtained were 520qt 

• Cleaned seeds obtained from four tomatoes seed varieties were 10.10kg 

• Cleaned seeds obtained from one onion variety was 3.6 qt 

• Cleaned seeds obtained from one mung bean variety was 15 qt 

Plan for the next year: 

Early Generation seed multiplication of improved released different seed crops 

varieties will be continued based on the demand. 
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Annex 1: List of researchers working at MARC by sex and area of training, 2018 

Ser No Name  Sex  
Training (BSc/ 
MSc/PhD) 

Area of their 
Specialization/Training 

1 Abebe Bezu Bedada Male  MSc Land Resources Mngmt 

2 Abebe Gezegehn Bekele  Male  MSc Plant Science 

3 Abebe Teshome Gurmu  Male  MSc Agr. Resource Eco. & Mngmt 

4 Abel Debebe Mitiku Male  MSc Plant Breeding 

5 Abel Moges Firew Male  MSc Crop Science 

6 Abera Asefa Biratu Male  MSc Animal Nutrition 

7 Abera Tesfaye Tefera Male  MSc Water Resource & Irr. Mngmt 

8 Abiy Fekadu Dibaba Male  MSc Plant Science 

9 Abiy Solomon Haile Male  MSc Agri. Eng. & Mech. 

10 Abiy Tilhun Adugna Male  MSc Entomology 

11 Adem Nemo Iresso Male  BSc Economics 

12 Adene Gebreyohannes Woldetensay Male  MSc Biology (Applied Genetics) 

13 Adugna Mosia Kajela Male  MSc Plant Science 

14 Agere Lupi Edao Male  MSc Environmental Science 

15 Ahemd Umer Ahmed  Male  BSc Mechanical Eng. 

16 Ahmed Ibrahim Yuya Male  MSc Agri. Entomology 

17 Aklilu Mekasha Gebremariam Male  PhD Agronomy 

18 Alemeyehu Gudisa Hude Male  BSc Biology  

19 Alemu Tirfesa Woldetensay Male  PhD Plant Breeding 

20 Amanuel Erchafo Ertebo Male  BSc Agri. Eng. 

21 Amare Fufa Beyene Male  MSc Crop Protection 

22 Amare Nega Mamo Male  MSc Plant Science 

23 Amare Syoum Hailesillae Male  MSc Plant Breeding 

24 Ashebir Tegegn Abitew Male  MSc Range Ecology and Mngmt 

25 Asmare Degnew Moges Male  PhD Horticulture 

26 Asres Yenesew Mose Male  BSc Biology 

27 Bedru Beshir Abdi  Male  PhD International Dvpt 

28 Behailu Tesfaye Ergete Male  BSc Plant Science 

29 Behiru Tilahun Woyessa Male  MSc Plant Science 

30 Belay Tadesse Roba  Male  BSc Rural Dev. & Agr. Ext. 

31 Berhanu Amsalu Fenta  Male  PhD Plant Science 

32 Beyene Seboke Wakene Male  MSc Mgt.of Agr. Knowledge 

33 Birhanu Sisay Amare Male  MSc Horticulture 

34 Bisrat Getinet Aweke Male  MSc Agri. Machinery Eng. 

35 Bulo Debesa Gobu Male  BSc Plant Science 

36 Chalachew Endalemehu Engida Male  MSc Crop Science 

37 Dagmawit Tsegaye Arega Female MSc Plant Science & Protection 

38 Daniel Bekele Mersha Male  PhD Soil & water conservation Eng. 

39 Daniel Nadew Teklu Male  BSc Plant Science 

40 Dejene Abera Hora Male  PhD Plant Science 

41 Demirew Abera Ketema Male  MSc Chemistry 

42 Dereje Alemu Anawtie Male  MSc Agri. Eng. & Mech. 

43 Dereje Ayalneh Tamirat Male  BSc Plant Science 

44 Dereje Mersha Woldekirkos Male  MSc Agri. Economics 

45 Dereje Yihun Amare Male  MSc Biosystems Eng. 

46 Desie Belay Tiruneh Male  BSc Agri. Mech. Eng. 

47 Edossa Etissa Chala Male  PhD Agronomy/Crop Physiology 

48 Endiras Gebrekiristos Kebeto Male  MSc Plant Science 

49 Eshetu Zewdu Tegegn Male  MSc Meteorology Science 

50 Estifanos Hailemariam Demise Male  BSc Mngmt 

51 Etaferehu Kassa Ejigu Female MSc Env. Eco. & Natural Res. 

52 Fekadu Getachew Woldehana Male  MSc Meteorology Science 

53 Fitsum Abebe Telila Male  MSc Agri. Machinery Eng. 

54 Fitsum Ademe Mamo Male  MSc Soil Science 

55 Fitsum Merkebe Endale Female MSc Agronomy 

56 Fitsum Mitsum Gebrewahid Male  MSc Rural Dvpt & Agri. Extension 

57 Gadisa Ejersa Ware Male  BSc Rural Dvp & Agri. Ext. 

58 Gashawbeza Ayalew Chekol Male  PhD Agri. Entomology 

59 Gebeyehu Ashemi Bikila Male  MSc Water Resource & Irr. Mngmt 

60 Gebeyehu Wondimu Gebreyes Male  MSc Horticulture 
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Ser No Name  Sex  
Training (BSc/ 
MSc/PhD) 

Area of their 
Specialization/Training 

61 Gemmechu Olani Negera Male  MSc Biotechnology 

62 Getachew Ayana Hordofa Male  PhD Plant Pathology 

63 Getinet Adugna Iskeziya Male  MSc Agronomy 

64 Girma Kebede Ketsela Male  MSc Agri. & Bioresource Eng. 

65 Girma Kebede Shelemo Male  MSc Horticulture 

66 Girma Mamo Diga Male  PhD Agrometrology 

67 Girum Kifle Ejigu Male  MSc Plant Sc.& Protection 

68 Gobena Dirirsa Bayisa Male  MSc Soil & Water Eng. & Mngmt 

69 Habte Nida Chiksa Male  MSc Plant Science/Agronomy 

70 Hailemariam Solomon Demise Male  MSc Plant Science 

71 Israel Bekele Tirune Male  MSc Soil Science 

72 Iyob Hailu Taye Male  BSc Mechanical Eng. 

73 Jemel Bekere Adem Male  BSc Plant Science 

74 Jibicho Geleto Bude Male  MSc Plant Science 

75 Jibril Mohammd Bedaso Male  BSc Plant Science 

76 Kalkidan Fikre Befekadu Female MSc Watershed Mngmt  

77 Kasaye Negash Dinagde Male  MSc Plant Science 

78 Kebede Dida Ariti Male  BSc Biology 

79 kedir Kebero Jebo Male  BSc Food Sc. & Post Harvest Tech. 

80 Kedir Oshone Husen Male  MSc Seed Science & Technology 

81 Kedir Shifa Usman Male  MSc Applied Entomology 

82 Ketema Tezera Bizune Male  MSC Water Resource & Irr. Mngmt 

83 Kidane Tumsa Hurisa Male  MSc Plant Pathology 

84 Kiya Aboye Telila Female MSc Plant Science 

85 Laike Kebede Woldetensay Male  MSc Food Sc. & Post Harvest Tech. 

86 Lealem Tilahun Amenu Male  MSc Plant Science 

87 Lemma Ayele Bekete Male  MSc Horticulture 

88 Ligaba Ayele Demise Male  BSc Plant Science 

89 Manaye Ayalew Desta Male  BSc Manufacturing 

90 Masresha Minuye Tase Male  BSc Chemistry 

91 Mekonnen Sime Kidane Male  PhD Agr. Eco. 

92 Melat Eshetu Bayu Female MSc Soil Res.& Watershed Mngmt 

93 Melkam Anteneh Alemu Male  MSc Seed Science & Tech. 

94 Melkamu Ensermu Dufera Male  MSc Horticulture 

95 Merkebu Ayalew Kebede Male  MSc Horticulture 

96 Meseret Abebe Wakjira Male  MSc Agri. Eng. & Mech. 

97 Mesfin Hundesa Mosisa Male  MSc Plant Science 

98 Meskerem Mekonnen Hailemeriam Female BSc Agriculture & Bioprocess Eng. 

99 Metasebia Tefera Zewde Male  MSc Plant Pathology 

100 Midekesa Bekele Tulu Male  BSc Plant Science 

101 Mikiyas Demtew Guche Male  MSc Horticulture 

102 Mohammed Yesuf Mohammed Male  PhD Plant Pathology 

103 Mubarek Mohammed Isa Male  MSc Agri. Eng. & Mech. 

104 Muhammed Rabo Usha Male  BSc Natural Resource Mngmt 

105 Muhammed Selah Hamid Male  BSc Agri. Economics & Mngmt 

106 Mulate Zerihun Male  MSc Food Science 

107 Mulatwa Wondimu Getaneh Female MSc Plant Entomology 

108 Mulugeta Teamir Sisay Male  PhD Tech. of Meat & Food 

109 Rebuma Merera Gerbaba Male  MSc Plant Science 

110 Sefiya Nur Mohammed Female BSc Plant Science 

111 Selamawit Keteme Ashine  Female MSc Horticulture 

112 Semir Hashim Geletu Male  BSc Horticulture 

113 Sewmehon Siraw Belay Male  BSc Plant Science 

114 Shemelis Aklilu Alemu Male  PhD Horticulture 

115 Surafel ShibruTekelmariam Male  MSc Tropical Agri. 

116 Syoum Woldesenbet Adise Male  MSc Farm Mech. 

117 Tahir Tune Geleto Male  BSc Biosystems Eng. 

118 Tamirat Bejiga Mosisa Male  MSc Plant Science 

119 Tamirat Fikadu Mosisa Male  MSc Agri. Economics 

120 Tamirat Lema Nurge Male  MSc Agri. Eng. & Mech. 

121 Tatak Wondimu Negash Male  BSc Water Resource & Irr. Eng. 

122 Tefera Mitiku Biru Male  BSc Plant Science 
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Ser No Name  Sex  
Training (BSc/ 
MSc/PhD) 

Area of their 
Specialization/Training 

123 Telef Wondwosen Woldeamanuel Female MSc Plant Science 

124 Tesfa Binalfew Fetene Male  MSc Horticulture 

125 Tesfaye Asefa Aboy Male  BSc Agr. & Bioprocess Eng. 

126 Teshome Bulo Gutema Male  MSc Civil Eng. 

127 Teshome Feyera Tujo Male  MSc Post-Harvest Mngmt 

128 Tewodros Mesfin Abebe Male  PhD Agronomy 

129 Tewodros Sisay Hailu Male  MSc Natural Res. & Env. Mngmt 

130 Tigist Shiferew Girsil Female PhD Entomology 

131 Tilahun Hordofa Nebi Male  PhD Irrigation. Eng. 

132 Tola Demiyo Gelato Male  BSc Plant Science 

133 Wakjira Chifra Mengesha Male  BSc Plant Science 

134 Wobi Bejo Nagasa Male  BSc Post-Harvest Mngmt 

135 Wogayehu Assefa Yebalework Male  MSc Horticulture 

136 Yaya Tesfa Tola Male  BSc Horticulture 

137 Yitayal Abebe Kebede Male  MSc Agri. Economics 

138 Yitayih Gedefaw Kase Male  MSc Plant Science 

139 Yonas Lemma Demeke Male  MSc Agri. Machinery Eng. 

140 Yonas Mulatu Geletu Male  MSc Agri. Eng. & Mech. 

141 Yosef Alemu Bekele Male  MSc Plant Breeding 

142 Zeraye Mehari Haile  Male  PhD Plant Pathology 

NB. Agr. Agricultural/Agriculture, Agr. Eco.: Agricultural Economics; Dvpt.: development; Env. =Environment, Eng. Engineering; Irr.: 
Irrigation; Mngmt= management, Mecha. Mechanization; Res.=Resource, Tech.; technology;  
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