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Preface

This Annual Report highlights the gist of research findings,
achievements and services provided at Melkassa
Agricultural Research Center (MARC) of the Ethiopian
Institute of Agricultural Research (EIAR) for the cropping
season 2018. This report is one of the vital documents
research needs to annually produce. The center hosts a
number of research programs and activities in Crops,
Livestock, Natural Resource Management, Agricultural
Engineering, Agricultural Economics, Agricultural
Extension and Communication, Plant Biotechnology, Plant
Protection, and Technology Multiplication. We have
resumed producing and get prints of Annual Report —a
classical research tradition— from last year and this one is
the second. The report provides a concise summary of
research findings that can be used by researchers and
concerned development practitioners. This report a vital
document existed in the research tradition that needs to be
renewed and upheld in the modern research
communication system so that information will be
accessible in both soft and hard copies.

I am obliged to the research and support staff of MARC for
their contributions to produce this report by making ground
works and facilitations at every point. | am greatly indebted
to the organizing and editorial team who took the handwork
in cleaning and shaping the bulk of information and
presenting concisely in this handy document.

Bedru Beshir (PhD)
Center Director
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Agricultural Economics Research
Dereje Mersha
Email: gedamekebd@gmail.com, +251911901187

The following are the major outputs of the Agricultural Economics
Research Process in 2018
1. Diagnosis of farm power sources and mechanization in major

rice-growing areas in Ethiopia
Only small proportion of farmers own or have access to modern
mechanization technologies showing that the use of mechanical
power such as tractors, combine harvester, and threshers was
meager. Only 2% of the households use tractors accessed through
hiring from private service providers. In contrast 21% of the rice

producing farmers have access to rice polishing services while the
majority selling unprocessed rice. Weeding is the most labor
demanding activity consuming 66% of total labor used for rice
production (Table 1).
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Table 1. Total labor used (or hired) by the farm operation

Farm operation Total labor used Farm operation Hired labor
Mean SD Share (%) N Mean SD
Tillage 3 5.00 532 3.15 242 Tillage * 4.25 4.71
Tillage * 8.64 8.46 4.82 343 Tillage * 6.34 8.49
Tillage ! 9.04 9.89 5.45 343 Row planting 7.82 4.47
Harvest transport 11.02 9.04 4.96 119 Tillage ' 8.24 9.63
Row planting 11.03 10.90 7.15 58 harvest transport 10.78 12.49
Threshing 18.02 24.12 9.89 330 Threshing 10.82 8.37
Weeding ¢ 30.67 50.56 10.99 205 Weeding ° 28.31 39.80
Harvesting 34.33 51.88 16.33 343 Harvesting 28.42 35.04
Weeding * 63.78 80.14 24.76 337 Weeding ° 52.55 75.84
Weeding * 77.33 95.09 30.19 343 Weeding * 63.34 85.99

! primary tillage, > secondary tillage, * tertiary tillage. * first time weeding, * second time weeding and ° third time weeding
The size of the land associated with the use of large machines, land-labor ratio (both total and rice land) is
significantly higher for partially mechanized farms. Tractor users are living nearby small towns indicating that
closer residence to towns may have advantages of road access for easy entry of tractors and improving access to
information on the availability of service providers. There is a high gap in rice production between tractor and

oxen users, where tractors users operating larger plots or farm lands (Table 2).
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Table 2 Contrasting farm power uses for land preparation

Variable Tractor users ! Oxen users Total

(2]



2. On-farm validation of agricultural technologies for supporting
common bean extension package formulation
The study was conducted to assess the economic performances of

innovative treatments (seed rate (140kg/ha), spacing (40 cm between
rows and 6-7 cm between plants), fertilizer (Nitrogen, Phosphorous,
Sulfur (NPS) 1.5 qt./ha, Potassium Chloride (KCl) 1.0 gt/ha and Bio-
fertilizer 500g/ha) and the recommended extension package (seed rate
(100kg/ha), spacing (40 cm between rows and 10 cm between plants),
fertilizer rate (NPS) 100kg./ha, & Bio-fertilizer 500g/ha) of common
beans in the Central Rift Valley of Ethiopia. In 2018, on-farm experiment
was conducted on two farm plots, in Shalla and Boset districts (two from
each) and on station (Melkassa ARC and Negele Arsi sub center) on a
plot size of 500m?. Partial budget analysis showed that the yield obtained
from the trials were higher (2379 kg/ha) than the country average of
1720kg/ha (CSA, 2017/18) across all sites (Table 3). However, the yield
recorded at the different sites were not consistently higher in any of the
two packages. The costs that vary due to the treatments were consistently
higher for the innovation package than for the recommended extension
package recommendations across all locations and the farmers’ plots.
The net benefits did not show consistent results favoring none of the two
packages as they vary by location and from farmer to farmer.

Results of the marginal analysis shows that, the rate of return for adopting
the innovation package is about -5.91 % (Table 1). The implication is that
for every one Birr invested in seed and fertilizer and their application,
farmers loss of Birr 5.9 if they decide to change from recommended
extension package to innovation package. However, the rate of return
analysis depicts different results when disaggregated by location.
Accordingly, in Boset the rate of return is in favor of the recommended
extension package, while in Shalla the result is mixed (Table 3).
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Table 3. On-farm partial budget analysis result of common bean (NASIR) production under innovation and extension package

Innovation package plots

Extension package plots

Benefit-cost components Boset Boset Shalla Shalla Combine Boset Boset Shalla Shalla Combine
1 2 1 2 d 1 2 1 2 d
Grain yield (kg) 2994 2707 2019 2740 2615 2743 2500 1583 2691 2379
Straw yield (kg) 6081 5276 3571 6548 5369 5946 5156 3571 4762 4859
Income from grain (Birr) 35932 32478 16153 21918 26620 32914 29995 12664 21530 24276
Income from straw (Birr) 10642 9233 5000 9167 8510 10405 9023 4999 6667 7773
Gross field benefit (Birr/ha) 46574 41711 21153 31084 35130 43319 39018 17663 28197 32049
Cost of fertilizer (Birr/ha) 3685 3685 3760 3760 3723 1510 1510 1560 1560 1535
Cost of labor for fertilizer application 381 365 384 468 399 350 366 422 468 404
(Birr/ha)
Cost of seed (Birr/ha) 3360 3360 2660 2660 3010 2400 2400 1900 1900 2150
Cost of labor for planting (Birr/ha) 1181 833
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Agricultural Extension and
Communication Research

Fitsum Miruts
E-mail: fitsummiruts@gmail.com; Telephone: +251911079429

On-farm demonstration

Demonstration of improved maize, onion and common
bean with their production practices were
demonstrated in Adama, Dugda, Boset, Mieso,
Adamitulu-Jidokombolcha, Shalla, Lume and Siraro
districts on 99 farmers (including 10 women and 30
youth) fields and 3 Farmer Training Centers (FTCs).
The technologies used promoted were: Onion (Nafis,
Nasik Red and Bombay Red 9 check) and Maize: (MHQ-
138, Melkassa-6, BHQ548, BHQY545 and Melkassa-2
(check).

From onion demonstration Nafis variety gave higher
yield than the other two demonstrated varieties in
Lume and Dugda districts. Farmer's preference was
Nafis. This variety was preferable to the others in yield,
bulb size, and market choice. High yield advantage was
recorded from Nafis Variety compared to Bombay (the
check). The average vyield gained from the
demonstrated varieties has a 62% yield advantage over
the check (the popular variety Bombay) in 2018. These
show that if farmers adopt the recommended practices
and the new variety, there is a chance to improve the
productivity up to 19% (Table 1).
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Table 1: Summary of yield performance of improved onion varieties on farmers field

Location Varieties Yield (kg/ha) % Yield advantage
Dugda Nafis red 1677 12
Nasik red 1616 8
Bombay red (check) 1498 —
Lume Nafis red 3204 19
Nasik red 2574 -4
Bombay red (check) 2692 —
Average Nafis red 2441 16
Nasik red 2095 -
Bombay red (check) 2095 —

From maize demonstration, farmers selected MHQ138
for its early and white color as compared to that of
BHQY545 and BHQ548. The later ones are yellow and
fetch fewer market prices as compared to white seeded
ones. The preferred variety has also high yield
advantage as compared to Melkassa-2 and Melkassa-
6Q varieties.

Table 2: Summary of yield result of maize varieties demonstrated, 2018

Parameter MHQ-138 Melkassa-2 BHQ548 BHQY545 M-6Q
Minimum (Kg) ~ 3100 2680 4800 5120 2500
Max (Kg) 5700 4640 5740 6800 4200
Mean (Kg) 4340 3824 5247 5973 3542

From maize variety and spacing demonstration, the
yield response of the varieties by comparing the
recommended spacing with the farmers practice
showed the spacing of 60cm by 30cm gave higher yield
than the recommended 75cm by 25cm.

[6]



Table 3. Summary of yield result of maize spacing (cm) demonstrated for different
varieties (N=46), 2018

Parameter MHQ138 Melkassa-6Q Melkassa-2

60*30 75*25cm?  60*30 75*25 60*30 75*25
Minimum (kg) 41.67 41.67 29.67 27.33 33.33 26.33
Max (kg) 60.00 57.67 42.00 38.33 48.33 45.00
Mean (Kg) 4842 47.29 35.00 33.08 41.67 38.13

Cluster based technology popularization

A project consists four fruit crops mango, avocado,
papaya and banana. Lume, Dugda, Sire, Jaju, Fantale,
Efrat-Gidim, Adama, Boset and Dodota districts were
participated. A total of 17,234 seedlings (of avocado,
mango, banana, papaya) were distributed to 226 fruit
growers to establish improved fruit producers’ clusters
for commercialization. Currently there are 14 fruit
cluster areas established (four for avocado, three for
mango, for papaya we have five clusters and for
banana two clusters).

Training: As part of demonstration, trainings were organized for
farmers, development agents (DAs)s and frontline experts and
local leaders. Totally 576 peoples were trained on production and
management of improved technologies of maize (238), onion (82)
and fruit (256) in 2018 (Table 4).

Table 4. Summary of trainee by technology and expertise and gender

Trainee Onion Maize Fruit

Male Female Total Male Female Total Male Female Total
Farmers 47 5 52 89 37 126 128 50 178
DAs 9 1 10 55 17 72 31 19 50
Experts 17 3 20 33 7 40 20 10 30
Total 73 9 82 177 61 238 177 79 256
Grand Total 576

NB. Developments agents (DASs)

Field days: Field days and media (print and audiovisual) were
parts of the technology demonstration and promotion. In the year
2018, in Lume, ATJK, Shalla and Adama districts a series of field
day were organized on maize and onion production involving 1293
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participants including farmers (clients), development partners
and government officials and at large participated on the field day
and contributed their parts (Table 5).

. Field day participants in the demonstration (onion and

maize)
Participants Male Women Total
Farmers 864 292 1156
DAs, Experts, GO Officials 114 23 137
Total 978 315 1293

Print materials: During the field days and center visited by
diversity stakeholders, printed leaflet was produced in local

languages (Amharic and Afan Oromo) and disseminated to 6000
users.

[8]



Agricultural Engineering Research

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

Farm Power and Field Machinery Research Program

The following are the major achieved of Farm Power
and Field Machinery Research program.

a. Four-wheel tractor driven multi crop planter
This technology was developed for row planting of
various cereal and pulse cops namely maize sorghum,
wheat, barley and bean seeds on a finely prepared
seedbed. The planter is equipped with scoop and fluted
type seed metering mechanisms for the application of
desired seed and fertilizer rate.

b. Four-wheel tractor driven ridge for onion and potato
bed preparation
Four-wheel tractor driven four bottom ridge was made,
preliminary test was done, and it shows that ridging
depth is limited up to 20 cm.

c¢. Four-wheel tractor driven potato planter
The technology is incorporated with ridger which helps
to make ridge simultaneously during row planning.
Planter is four-wheel tractor driven with two row
plantation process in one trip. From the preliminary
test the performance of the planter is promising.

d. Two-wheel tractor attached cultivator
Two-wheel tractor attached cultivator for maize crop
production was developed to alleviate work drudgery
for smallholder farmers. It was tested at MARC and
promising result was obtained to extend the technology
to users.
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Postharvest Handling and Processing Engineering

Research Program

The following are the major achieved of postharvest
handling and processing Engineering Research
program.

a. Mechanization survey

Level of mechanization survey was conducted on rice
production identified challenges and helped to
understand the current farm power uses in different
stages of rice crop production, processing, and storage.
The study identified that quite a small share of the
farmers possessed modern mechanization technologies
other than ordinary farm tools. The survey shows, two
percent of the households use tractors though hiring
services. Majority of the farmers sell raw rice due to
lack of processors in most of the villages. Among other
farm operations in rice production, weeding is the most
labor-intensive activity. The total labor used was
estimated to be 157 man-days and constitutes 66% of
total labor for various operations. Hired labor was
larger for weeding operations followed by harvesting
and threshing. As labor shortage reported to be
challenge particularly during peak operations, farmers
revealed their preference for mechanical power
(preferably though hiring services). Therefore, rice
processing, harvesting and threshing, tractor
ploughing and weeding remain to be priority
operations for which mechanical power needed the
most. However, both the supply of mechanization
technologies and extension services are far behind the
demand.
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b. Introduction of reaper harvesters

In an attempt to introduce appropriate postharvest
technologies significant reductions in labor use were
achieved through the wuse of reaper harvester.
Harvesting using walking behind harvester, brush
cutter and manual harvesting method using sickle
have taken 7.6hr/ha and 29hr/ha and, 82hr/ha
respectively. For wider adoption of these technologies,
access to technical know-how about appropriate
equipment and their handling are essential using
training and demonstrations.

C. Introduction of household hermetic grain storage
facilities

Grain storage structures study reveals the
performance of two hermitic storage methods namely,
PICs bag (triple-layer sacs) and metal silo for wheat,
maize, sorghum and bean storage. Both methods
significantly (p<0.05), reduced grain post-harvest
insect densities when compared to the control
polypropylene bags. The greatest density of dead
insects (number/kg of grain) was 32 in MS, 149 PICS
bag and1178 in conventional sack storage common
bean. This implies greater ability of the hermetic
storages to protect grain from insects, less chance of
deterioration and hence better quality and higher
selling price.

d. Modification of Amicho pulverize

The former manual operated amicho pulverize was
modified by making it engine driven and has now a
provision for ease of mobility within a field. The new
corm pulverizer recorded a capacity of 320-360 kg/hr,
which is six-fold higher in performance than former
design. These improved devices will lessen the
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drudgery on the rural women, who are responsible for
the processing of enset.

e. Assessment of existing dairy production system,

processing and handling practices of cow in major milk
producing areas

The study revealed that, the average daily milk
yield result of local cows was less five liters
while that of cross breed was greater than ten
liters.

Of the total respondent farmers 75.3% sell their
milk products in the form of whole milk, 12.4%
a in the form of butter and 6.5% in the form of
cheese at an average price of 13 birr/lit, 180
birr/kg and 50 birr/kg, respectively.

For milk storage and churning 57.5% use
plastic container while 72% of the respondents
used clay pot (ensira).

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

The challenges identified include shortage of
milk production technologies, shortage of feed,
market distance, limited market information
and inadequate infrastructure

Publications
1. Bisrat Getnet, Laike Kebede, Mulatua Wondimu,

Fitsum Abebe and Teshome Bullo (2018).
Performance evaluation of Metal Silo and Purdue
Improved Cowpea Storage Bag. In: Laike Kebede,
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Bisrat Getnet, Mulugeta Teamir, Girma Moges and
Friew Kelemu (eds). Results of Agricultural
Machinery and postharvest Engineering Research,
2018. Ethiopian Institute of Agricultural Research.
. Yonas Lemma, Abiy Solomon, Mohamed Temam,
Dereje Alemu and Musa Mohamed (2018.
Performance Evaluation of Reaper Harvester. In
Laike Kebede, Bisrat Getnet, Mulugeta Teamir,
Girma Moges and Friew Kelemu (eds). Results of
Agricultural Machinery and Postharvest
Engineering Research, 2018. Ethiopian Institute of
Agricultural Research.

. Friew Kelemu, Teshome Bullo and Mohammed
Temam, (2018). Modification of the AIRIC Enset
Corm Pulverizer Using Engine as a Power Source.
In Laike Kebede, Bisrat Getnet, Mulugeta Teamir,
Girma Moges and Friew Kelemu (eds). Results of
Agricultural Machinery and postharvest
Engineering Research, 2018. Ethiopian Institute of
Agricultural Research.
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Animal Science Research

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

Apiculture and Sericulture Research program
The following are the major results of Apiculture and
Sericulture Research program

e From the study conducted to evaluate the agronomic
and their rearing performance of different genotypes of
mulberry on mulberry silkworms at different locations,
a total of 33 lines were collected. After successive
selections, the best performing mulberry accessions
namely K2 and S13 have been identified for a verification
trial for release.

e From an experiment was conducted to evaluate the
agronomic and their rearing performance of different
genotypes of castor on eri-silkworms, a total of 100
castor (Ricinus communis) accessions were collected
from Ethiopian institute of biodiversity (EIB), Bio fuel
research program of the EIAR and the surrounding
areas. Thirty higher performing castor germplasms were
selected and advanced for further evaluation in different
targeted agro-ecologies.

e Cassava leaves (Manihot spp) as an alternative feed for
eri- silkworms was evaluated. Eleven cassava lines were
collected and established well in MARC. All the planted
cassava variety leaves were consumed (edible to) the eri
silkworms.

e Demonstration and popularization of silk production
was conducted to effectively share knowledge and
transfer technologies among the different stakeholders
for wider impact. Therefore, technologies such as
improved silkworm races, silkworm rearing techniques
and improved silkworm feed plants were demonstrated

[14]
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for several visitors by providing them the required
information to create awareness about the technologies
who were coming to Melkassa Agricultural Research
Center throughout the year.

e Planned training was provided to 108 beneficiaries (40
male and 68 female) on silkworm rearing, mulberry and
castor feed plants growing and silk processing
technologies. Apiculture and sericulture technologies
pre-scaling up were made for 212 (122 males 90 females)
honeybee and silk producers.

o Regarding technologies dissemination, 295 silkworm
layings, 12000 mulberry cuttings and 100 kg of castor
seed were multiplied. Out of these 232 silkworm layings,
10,000 mulberry cuttings and 90 kg of castor seeds were
provided for small scale and commercial farmers to
assist silk production.

Feeds and nutrition research

The following are the major achievements of Apiculture
and Sericulture Research program.

e Two candidate varieties (of lablab and cowpea) were
planted each on 10mx10m un-replicated plots, and
evaluated by the National Variety Release Committee.

e On station identification of compatibility and row
proportion for inter-cropping dual-purpose sorghum
and pigeon pea varieties/genotypes for forage yield
and quality was also completed. The activity was
executed for two years at three locations (Melkassa,
Mieso and Negele Arsi) on net plot area of 5mx4m
with two varieties of sorghum and pigeon pea
intercropped at a 1:1 and 3:1 sorghum and pigeon
pea ratio. The results revealed significant difference
among the treatment combinations for total and
sorghum and/ or pigeon pea biomass yield.

[15]



Publications

1. Kedir Shifa, Metasebia Terefe, Ahmed Ibrahim and
Abiy Tilahun (2018). Influence of Different Mulberry
(Morus spp.) Varieties on Rearing Performance of
Mulberry Silkworms (Bombyxmori L.) (Lepidoptera:
Bombycidae) in Melkassa Agricultural Research
Center, Ethiopia.J. Agri. Res.3(4):1—8.

2. Metasebia Terefe, Kedir Shifa, Abiy Tilahun, Ahmed
Ibrahim, Kassa Biratu and Afework Bogale (2018).
Performance of Different Mulberry/ MorusSp/
Genotypes and their Effect on Mulberry Silkworm,
Bombyx Mori (Lepidoptera: Bombycidae). J Agri Res
2018, 3(11): 1—7.
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Crop Research

Field Crops

Lowland Pulses Research Program
E-mail: berhanufenta@gmail.com, Phone: 0911796237

Variety Release

In the 2018, the National Lowland Pulse Research
Program released four bean varieties with different
merits from four bean market classes. The released
varieties are Small White Bean (RAZ 42 and RAZ 11),
Biofort Large Red Mottled Bean (NUA 225 and NUA
517), Small Red Bean (SCR-11, SCR-15), Black Bean,
(SCN-5and SCN-11).

Technology multiplication

The national lowland pulses research program
multiplied breeder seed and nucleus seed of released
and pipeline varieties. The multiplied seed was
distributed for pre-basic seed production to the
Ethiopian Seed Enterprise, Oromia Seed Enterprise,
Melkassa Agricultural Research Center Technology
Multiplication department and other seed growers.
Further, the seed was also distributed for
demonstration trial by the research and Agricultural
Extension and Communication Department of
Melkassa, other collaborative research centers,
NGQO'’s, Bureaus or Offices of Agriculture.

[17]
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Establishing /Strengthening of Common Bean Multi-
Stakeholder Innovation platform

National common bean program is engaged in
strengthening/establishing multi-stakeholder
innovation platforms in collaboration other research
centers and universities. A total of 8 National
Regional State and one country levels platform were
established meeting and communication were
managed in 2018. The multi stakeholder platform
members includes: farmers, grain traders, policy
makers, researchers, NGO’s, farmers’ cooperative
unions, public and private seed producers, exports,
ECX (Ethiopian Commodity Exchange) In the 8
platforms a total of 555 (M=453, F=102) were
participated and shared information on seed
production and business management, seed
producers in post-harvest handling, value additions,
use of bio-fertilizer, crop protection technologies,
post-harvest management technologies,
mechanization technologies and use of crop
insurance.

Demonstration and field day

The National Lowland Pulse Program was promoted
bean-based technologies in collaboration with
collaborative research center, universities and other
stakeholders. The promotion was implemented by
conducting different demonstration and assisting
various organization (NGO’s, MoA) participate on field
days. Accordingly, a total of 369 demonstration trials
were conducted at farmers’ fields (Table 3). Moreover,
a sum of 2407 different partners were visited the
demonstration trials, seed multiplication sites in
collaboration with multi- stakeholders.
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Publications

1.

, Kassaye N., Tigist S., Kidane T.,
Dagmawit T., Rubyogo J. C., and Clare M.M. 2018.
Progress of common bean breeding and genetics
research in Ethiopia. Ethiop. J. Crop Sci. Special
Issue 6:3.
, Rob M., Julia S. and Gemecu K.
2018. Evaluation of different Ethiopian common
bean, Phaseolus vulgaris (Fabaceae) genotypes for
host resistance to the Mexican bean weevil,
Zabrotes subfasciatus (Coleoptera: Bruchidae). Int.
J. Trop. Insect Sci. 38:1-15.
, Mohammed H, and
. Correlation and Path coefficient Analysis
of Yield and Yield related Traits interactions in
Ethiopian Cowpea (Vigina Unguiculata Walp L.)
Accessions. Acad. Res. J. Agri. Sci. Res. 6(9): 526-
530.

. Tesfaye Walle, Firew, M., and Gedil, M.

2018. Correlation and Path Coefficient Analyses of
Cowpea (Vigna unguiculata L.) Landraces. American
Journal of Plant Sciences, 9, 2794-2812.

. Clare Mukankusi, Bodo R., Stanley N.,

et al. 2018. Genomics, genetics and breeding of
common bean in Africa: A review of tropical legume
project. Plant Breeding. 2019; 138:401-414.

. Bodo Raatz., Clare M., Juan D. L., Alan M., Virginia

C., Deldre F., Florlde M., Kennedy M.,
Bruce M., Susan Nchimbi-M. StanleyN Kidane T.,
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Analyses of African common bean (Phaseolus
vulgaris L.) germplasm using a SNP fingerprinting
platform: diversity, quality control and molecular

[19]



breeding. Genet Resour Crop Evol
https://doi.org/10.1007/s10722-019-00746-0.
. Ejigu Ejara, Wassu M., and
2018.Genetic variability, heritability and expected
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Abaya and Yabello, Southern Ethiopia. African J. of
Biotec 17(31):973-980
. Tariku  Simion, W. Mohammed and
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interaction and stability analysis of cowpea [Vigna
unguiculata (L.) Walp] genotypes for yield in
Ethiopia. J of Plant Breeding and Crop Science
10(9): 249-257.
. Tura Bareke, Asfaw Z., Zerihun W., Beth M. and
Diversity of common bean
(Phaseolus vulgaris L., Fabaceae ) landraces in parts
of southern and eastern Ethiopia. Adv Plants Agric
Res. 8(6):449-457

[20]


https://doi.org/10.1007/s10722-019-00746-0

Maize Improvement for Drought Stress, Heat Prone

and Irrigated Areas

E-mail: alegc98@gmai.com; Phone: +251911782027

Major achievements

A. Technology generation

1.

Two intermediate maturity groups three ways
cross hybrids from Water Efficient Maize for Africa
(WEMA) trials which showed 16-20% vyield
advantage over the best checks were selected for
variety verification trial. The verification trial will
be conducted in 2019 main season and at least
one variety will be released for production.

200 Inbred lines were maintained during the off
season from different sources and seed increase of
candidate varieties as well as single cross
formation was conducted under this product
profile.

Two intermediate maturity group hybrids were
selected for verification.

A total of 440 hybrids from introductions and local
breeding nurseries (Quality Protein Maize-QPM
and Convectional Maize-CM) were evaluated on 2-
5 locations, selected hybrids will be advanced to
the next stages of trials.

161 lines (QPM and CM) were utilized in test cross
formation and seed regeneration under this
product concept. The resulting test crosses will be
evaluated across locations in 2019 main season.
Eight four early QPM inbred lines were test
crossed with two testers during the off season and
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10.

11.

12.

will be evaluated under PREP trials across three
locations.

77 Extra early S3 lines were advanced to S4 stages
during the off season.

47 Genotypes were evaluated in 2018 main season
and 14 genotypes were selected for advancing
them to the next stages of trials. Seeds of the
selected OPVs were requested from IITA.

68 Genotypes were evaluated under this product
concept and 15% of the materials will be promoted
to the next stages of trials.

A total of 503 genotypes/lines/hybrids/OPVs
were generated or test crossed or genotyped under
these cross-cutting activities.

Breeding program was initiated to start developing
inbreeds and hybrids locally. The first batches (12
populations) were on F3 stages of inbreeding and
advanced to F4 through 2k bulk method. The
second batch F1 formation was conducted for 36
populations.

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.
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B. Seed multiplication and distribution

Table1. Seed production and distribution by the breeding section.

Variety Seed Area Amount | Amount Organization
class produced | distributed | Received seed
Melkassa2 Breeder | 0.25ha 900kg 225kg Ethiopian Seed
seed Enterprise MARC seed
production unit
Melkassa4 Breeder | 0.25ha 900kg 150 ESE, MARC seed
seed production unit
CML547 Breeder | 0.0125ha | - Maize Lathal necroses
seed Infected and destroyed
CML444 Breeder | 0.0125ha | 400kg 400kg There were  some
seed Expected impurities with the seed
and it should not be
used for further seed
multiplication and was
rejected
CZL0814 Breeder | 0.0125ha | 400kg Stolen from the field
seed Expected and no seed was
harvested
POOL15QPM | Breeder | 0.0125ha | 100kg 60kg Harvested and stored
seed Expected
Parental Nucleus 1-2kg per | NA NA
Lines  and | seed lines
advanced expected
inbred  lines
(58)
CML144 Breeder | 0.0125ha | 400kg 500 Produced by the seed
seed Expected production unit
CML159 Breeder | 0.0125ha | 400kg 500 Produced by the seed
seed Expected production unit
Melkassa6Q | Breeder | 0.0125ha | 400kg 400kg Harvested but not
seed Expected trashed yet
MH138Q Certified | 0.0125ha | 400kg 300 Harvested and stored
Expected
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Miscellaneous activities

In addition to what has been listed above the breeding
section has distributed every variety mainly to farmers,
universities, agricultural offices, unions, NGOs and
GOs, students mainly for research and development
work as well as demonstration. To mention East Shewa
zone was supplied with 50kg of Melkassa-6Q, 50kg of
Melkassa-4 and 50kg of Melkassa-2 for doing
demonstration in the zone in clustering forms in 2—3
representative districts.

Hetosa district was interested in QPM products to do
demos on 7 kebeles Farmers’ Training Center (FTC) sites
and Seeds of Melkassa-6Q and Melkassa-2, Melkassa-4
was provided.
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Sorghum Improvement Research Program

E-mail: tirfessa@hotmail.com, phone: +251911887517

1. Major achievements by discipline

1.1 Technology Generation

In 2018, one variety 14MW LSDT 7114
(2005MI15060/E-36-1) that have exhibited higher yield
advantage and higher plant biomass was released. 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% vyield
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). For the
year 2019720 three potential candidate genotypes has
been identified for dry lowland sorghum growing
environments to be verified in 2019/20.

1.2 Pre extension demonstration

Seed mini packs were devised and promoted.
Strategies for disseminating improved technologies:
training of extension staff and farmers, distribution of
small packs, on farm demos, cluster based large on-
farm demos and field days have been used. To create
awareness and demand on the recently released
sorghum and finger millet varieties a total of 200
demonstration plot were established in Oromia,
Amhara, Tigray, South National and Nationalities
People Region and Benishangul Gumuz regional
states. A field day, famer to farmer field visit and field
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tour were successfully accomplished to share
experience of those farmers engaged in use of sorghum
to other farmers not yet fully engaged to use the early
maturing and high yielder sorghum varieties to ensure
their food security. In sorghum and finger millet
technology out reaching 18,377 male and 3663 female
farmers have been involved in major sorghum and
finger millet growing national regional states mainly
Amhara, Oromia, Tigray and Benishangul-Gumuz. To
reach this much of farmers small seed pack has been
used in 1kg and 2kg.
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Fig 1. Cluster based sorghum |mproved sorghum productron in 220 hectares of land at
North Wello Abuare Kebele in 2018.

Frg 2. Cluster based sorghum |mproved sorghum productron in 150 hectares of land at
North western Tigray Asgede Tsemebela and Taytay Adiyabo in 2018
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1.3 Seed multiplication and distribution

In the year 2018, 796 kg of breeder and 5200 kg of pre-
basic seed was multiplied in Ethiopia through the
support of Harnessing Opportunities for Productivity
Enhancement (HOPE Il) of Sorghum and Millets in
Sub-Saharan Africa - Phase-2, Integrated striga
control (ISC-Il) Striga and drought tolerant sorghum
(SDTS) hybrid seeds for Africa, Agricultural Growth
Plan (AGP-2) projects.

1.4 Training (farmers and development agents)

To improve the uptake and adoption of improved
sorghum varieties training were given on sorghum
production package and seed production to 2061 male
and 641 females. A total of 2702 farmers, development
agents and agricultural experts selected from in four
major sorghum growing national regional states
(Oromia, Amhara, Tigray and Benishangul-Gumuz
were participated in the training.

Trainings were provided on sorghum open pollinated
varieties and hybrid seed multiplication for both the
formal and informal seed growers (i.e., Oromia,
Amhara, Oromia, South seed enterprise, Tigray seed
unit, Sirinka, Shire Mytseberi and Fedis research
centers. Community based seed multiplication scheme
were assisted in different areas to create access of the
best preferred improved sorghum varieties.
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Agronomy and Crop Physiology Research project

E-mail: feyeraliben@gmail.com; Phone: +251911673534

The following are the major achieved of Agronomy and
Crop Physiology Research project

Evaluation of sorghum-legumes sequential cropping
systems in semi-arid areas in Ethiopia. From research
on double-cropping (sequential cropping) systems
conducted at two locations (i.e., Mieso and Fedis)
showed that double cropping was not only increased
the average total productivity by more than one-fold
but also raised the extra monetary gain by 8440 Birr
ha-1 yr-1 as compared to the local farmers’ practice of
using long-season landraces. In the future, with
system modeling capability, the long-term benefits of
double cropping will be evaluated as a feasible pathway
to sustainable system intensification along with their
effect on system profitability and variability of financial
risks in the face of the variable and changing climates.

Publications

1. Feyera Merga, B. Tadesse, Y. T. Tola, C. S. Wortmann,
H. K. Kim, and W. Mupangwa. 2018. Conservation
agriculture effects on crop productivity and soil
properties in Ethiopia. Agron. J., 110:758-767.
doi:10.2134/ agronj2017.07.0384.
Liben, F. M., Wortmann, C. S., Yang, H., Lindquist, J. L.,
Tadesse, T., & Wegary, D. 2018. Crop model and weather
data generation evaluation for conservation agriculture
in Ethiopia. Field crops research, 228, 122-134.
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Horticultural Crop Research

E-mail:asmaredm@gmail.com; Phone: +251911145198

Sub-tropical Fruit Research program

a. Technology generation

Information on white mango scale (WMS)
distribution and preventive method study showed
that the population of white mango scale during
rainy season is low as opposed to dry season. The
following chemicals was identified as protective
and control mechanism to monitor the white
mango scale such as Movento OD (insecticide
against WMS); Adjuvant, Spark (chemicals
against WMS) spark used and better result is
obtained controlling the problem in addition,
other systemic insecticides and biological control
methods will result better control of the pest
problem. The deliverable for Adaptation of
Commercial Avocado Varieties will be reported
after the budget year is completed.

b. Pre-extension demonstration

The pre-extension demonstration of subtropical
fruit crops work has been done with six avocados,
four mangos in different areas of the country. In
order to demonstrate the technology in advanced
assessment work was done on the preference and
demand of the farmers to adopt the technology.
Moreover, nursery sites and mother blocks were
established in order to capacitate and continue
the demonstration work of mango, avocado, in the
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mandate areas. A total of 55 farmers were involved
in demonstration. Due to high demand that has
been created, nurseries and mother blocks were
established. Hence, high number of farmers family
were benefited both financially and nutritionally
some farmers and Ministry of Agriculture offices
have started multiplying planting materials of
these varieties from their own mother blocks and
nurseries as well as along other neighboring
farmers supported by the research centers.

¢. Seed multiplication and distribution

A total of 7000 grafted mango, 5000 grafted
avocados, 500 citruses were multiplied and
distributed to clustered based fruit growers,
private farmers, universities, farmers union,
farmers associations, fruit micro enterprise,
industries, private and public research, seed
producing enterprise, development institutes,
NGO’s MOA offices.

More than 12,355 scion bud of mango and 8325
avocados were prepared and distributed to
clustered based fruit growers, private farmers,
universities, farmers union, farmers associations,
fruit micro enterprise, industries, private and
public research, seed producing enterprise,
development institutes and NGO’s. MoA offices
and 900gm of citrus rootstocks were also given for
research centers.

d. Training (farmers and development agents)

A total of 541 male and 129 female farmers,
subject matter specialists, development agents
and students were trained on improved
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production of sub-tropical fruit crops. Several
researchers from federal and regional research
centers, university instructors were briefed about
sub-tropical fruit crops production, management,
and postharvest handlings. And they got
experiences and trainings on  research
methodologies, trial field management, nursery
establishments and post-harvest handling.
Especial training was given on Grafting
techniques, seed production, preparation and
handling, planting materials preparations and
management and data collection techniques.

e. Research capacity building and new facility/items
The institute has been given long term trainings
for research community. Short-term training
opportunity, however, has not yet been given as
required to improve the skill of researchers as well
as research assistants which need to work on .
Facilities such as laboratory, offices, storages and
irrigation, are by far below the standard that is
supposed to be delivered to ease the research
working environment and make attractive and
alive.

Publications

1. Mikias Damtew and Wegayehu Assefa. 2018.
Influence of grafting season and rootstock age on
the success and growth of mango (Mangifera
indical.) cv. Apple using cleft grafting.
International Journal of Novel Research in Life
Sciences, 5(3):12-18. www.noveltyjournals.com

2. Lemma Ayele and Mikiyas Damtew. 2018. Mango
production and management (in Amharic). EIAR,
Addis Ababa.
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Tropical Fruit Research Program

Major achievements

Technology generation

From multi-environment banana variety trial
comprised of nine genotypes, three banana
varieties have been verified and evaluated by
National Variety Release technical committee and
two best performing varieties were released.

From Assessment of postharvest diseases of banana in
Central Rift valley of Ethiopia

The loss of fruits after harvest is a major problem
of fruit market areas of Ethiopia. To study
prevalence and incidence of post-harvest diseases
associated with banana and to prioritize further
research on post-harvest disease management.
Surveys were made on major market places of
Batu/Ziway area, Adama, Negele Arsi, Hawasa
area, Aleta Wondo, and Aleta Chuko. The study
showed that anthracnose, caused by
Colletotrichum spp., was found to be a prominent
post-harvest disease of banana in all surveyed
places’ market. At Arbaminch, sigar end rot was
also observed, but with lesser importance than
anthracnose. Additionally, from samples brought
to the laboratory, Fusarium, Aspergillus and
Penicillium Spp. were also recovered. However,
note must be taken here that the actual figures
could be higher than presented in Table 2, as
healthy-looking ones are brought to market
places. In assessed locations, relatively
anthracnose is more important on banana than
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fusarium and Penicillium. Anthracnose on major
fruit has a quiescent infection means that the
pathogen was severe in postharvest stage than pre
harvest.

Technology multiplication and demonstration

A total of 14,929 planting materials from seven
dessert, four cooking bananas and one solo
papaya varieties were multiplied, demonstrated
and distributed to 49 farmers (36 male and 13
female) and other users (universities, agricultural
research centers, individual). Pre extension
demonstration activities were carried out in
Central Rift Valley areas and Semen Shewa
districts. Selection of potential kebeles was carried
out in collaboration with local agricultural
development agents and experts. Moreover,
multidisciplinary team of researchers from
Melkassa Agricultural Research Center delivered
training to a total of 368 trainees of which 126
male and 41 female model farmers, 58 male and
11 female 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 by bridging the gap
on knowledge, and skill. The demonstration was
replicated on 5 to 10 farmers per kebele depend
on irrigation access and interest of farmers to
grow tropical fruit crops. The varieties were
planted on farmers’ land with single plot design.

Publication

Wegayehu Assefa, Asmare Dagnew and Girma Kebede. 2018.
Papaya Fruit Production, Handling and Use Guide line in
Amharic and Afan Oromoo Available at:(www.eiar.gov.et)
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Warm Season Vegetable Crops
Research Program

E-mail: tesfa25@gmail.com; Phone: +251912688864

Major achievements

Crop Variety Released/Registered

In 2018 cropping season one improved onion
variety has been released

In 2018 two Okra, two pepper and two summer
squash varieties were verified and evaluated by
National Variety Release Technical Committee.

In the introduction and adaptation study of
commercial varieties; in collaboration with different
companies like, Green Life PLC, trading, one hybrid
eggplant and two tomato varieties with Markos PLC
one head cabbage and one watermelon varieties
were registered for commercial use. Moreover, in
2018 cropping season, the warm season vegetable
research program carried out adaptation and
verification trials of seven different candidate
varieties with (Reliable Hort-consult PLC). The
fields were evaluated by National Variety Release
Technical committee and waiting the decision of
stand committee.

Pre-extension Demonstration

Recently released onion, pepper (hot and chili) and
tomato varieties were demonstrated in different area of
the country. A total of 86 farmers were involved in
demonstration in Central Rift Valley (CRV) with the
support of government budget, Hortilife SNV project
and AGP-II. The demonstrated varieties were assessed
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by farmers for yield, bulb characteristics, disease and
insect pest reaction and marketability. The overall
performance of improved varieties was rated better
than farmers’ variety, Bombay Red in most of the
parameters. This has created a better demand for
demonstrated varieties and some farmers already
started multiplying seeds of these varieties for their
own wuse 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 created
demand. Then 532 farmers, experts and agricultural
development agents were participated in field days at
different districts and times. After successful
demonstration improved onion (Nafis red and Nasik
red) in CRV, the demand is dramatically increased.
This is manifested by the price of 1kg seed of improved
onion variety reached 1300 birr with a reasonable
premium as farmers witnessed.

Similarly, hot pepper variety demonstration for green
pod purpose, Melka-Awaze and Melka-Shote, and chili
varieties Melka-Dhera and Melka-Oli have been
successfully demonstrated and the demand is created.
Farmers also assessed/evaluated the hot pepper and
chilli varieties for pod and acceptability for market. In
most of the districts, farmers rated variety Melka Awaze
as their first preference because of its pod size and high
marketability, while Melka Shote was ranked 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 market price and
yield and they showed interest to produce this variety
in a large scale.
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Seed Multiplication and Distribution

The warm season vegetable crops research
program multiplied breeder seeds of released
varieties for maintenance purpose, pre-extension
demonstration, community seed multiplier
farmers, for agronomic, irrigation and plant
protection trials and initial seeds for technology
multiplication department. The program was
supplied seeds for regional states agricultural
research institutes, Bureaus of Agriculture,
universities, local farmers and MSc and PhD thesis
research work.

In 2018, the program has multiplied 226kg of
breeders’ seeds of released vegetable varieties. The
program also distributed 125kg of seed to different
stakeholders.

Trainings (stakeholders)

A large number of subject matter specialists,
students, development agents and farmers were
trained on improved production technologies of
vegetable crops. Several researchers from different
federal and regional state research centers and
universities were shared experience and trainings
on research methodologies, trial field management,
nursery management, grafting techniques, seed
production and data collection techniques.

Capacity development

One four wheel drive car (Double Pick Up Ford), four
items (sensitive balance, Refracto-meter, pH meter,
seed counter and blender machine), two office
equipment (desk  top computer and
printer/scanner) were procured and two screen
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houses (9mx18m size each) were constructed for
MARC by financial support obtained from ISVCDO
- AICS project.

e Spectrophotometer, Centrifuge and Digital
Refracto-meter were directly procured through
KOPIA project.

Planting material/seed produced and distributed

e A total of 5 kg of tomato, 96 kg of hot pepper and
chili, 28 kg of Chinese cabbage breeder seeder were
produced in the center and significant amount of
seed were distributed to users

Publications

1. Jibicho G., Shimeles A., Yosef A., Selamawit K.,
Tesfa B., Gebeyehu W. Melkamu H., Muluken D.,
Getachew T., Fekadu G. (2017). Performance of
Onion (Allium cepa var. cepa L.) Varieties under
Rain fed and Irrigated Conditions in the Central
Rift Valley of Ethiopia. Paper presented on National
Conference on Completed Crop Research forum in.
9-14 October 2017 Addis Ababa, Ethiopia. pp. 675-
683.

2. Mohammed Y., Getachew T., Jibicho G. (2019).
Postharvest Handling of Onion in Ethiopia: In:
Postharvest Handling of Vegetables in AFRICA.
2019. (Dr. Jin Su Lee, Dr. Seong Sig Hong, Mr.
Jean Norbert Mugabushaka, Dr. Jeong Jun Kim,
Ms. Eunsong Cho eds.) National Institute of
Horticultural and Herbal Science, Rural
Development Administration, Rep, of Korea. Pp 16-
33.
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Food Science and Nutrition Research

Email: mulatezerihun@yahoo.com; Phone: +251 918597350

Major Achievements

1. Physio-chemical profiling of different released papaya

varieties and sensory evaluation
From the study conducted to evaluate the
physicochemical profile of three released and improved
papaya varieties. The nutritional characteristics was
different for each. The fruit of CMF-078 variety was the
best and the overall acceptable value for the customer
was high. Variety MK-121 contains high carbohydrate
and energy value, vitamin C and total carotenoid
content. Thus, we recommend CMF-078 papaya fruit
for fresh consumption, and variety MK-121 for
processing.

2. Physicochemical profiling of different improved banana
varieties
The chemical composition and some physicochemical
characteristics of the fresh fruit and flour obtained
from seventeen different banana varieties are
presented. Banana flour is rich in potassium varied
from 246.288 to 375.949 mg/100g. The range obtained
were 41.200-89.132 mg/100g phosphorus, 0.705 -
19.352 mg/100g sodium, 2.497-3.359% ash, and
71.529-76.564% moisture. The sensory analysis of
desert banana type was evaluated. Thus, Ambo-2 and
Lady finger varieties found to be superior sensorial
acceptability. The panelist acceptance score,
preference percentage, objective fresh quality, and
profitability evaluation indicate that the desert type of
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bananas was acceptable for fresh consumption and
Nijiru, Kitawira and Matoke possess better potential for
producing a comparably acceptable quality of
processed products than the Cardaba variety. The
result of this research can contribute to the food
industry to optimize the nutritional compositions while
designing new products that utilize the banana
varieties.

3. Assessment of heavy metal contamination through MP-AES
in Central Rift Valley, Ethiopia

This study investigated heavy metals contamination of
soil, vegetable and water and expected degree of threat
it may pose to the environment. According to the
Pearson cross-correlation results for 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. Moreover, the
soil concentrations of Fe, Mn, Zn and Cr were also high
and higher compared with the level of different
countries standards. The high levels of these heavy
metals place the consumers of these vegetables grown
within the study area at health risk with time unless
an urgent measure is taken by relevant agencies to
address this issue and need different remedial options
for further improvement.
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4. Evaluating nutritional composition of cooking banana
recipes and demonstration

From the experiment conducted on four varieties of
cooking banana (Cardaba, Matoke, Nijuru and
Kitawira) on product development and demonstration,
Chips were produced. Bread and porridge developed
from all selected cooking bananas. 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 quality and also
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.

Trainings were organized for farmers,
Agricultural development agents and frontline
agricultural experts and local leaders. A total of 374
peoples were trained on food recipes development and
demonstration of sorghum (180), common beans(102)
and banana and tomato (92).
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Table 1. Training participants

Sorghum food recipes

Common beans food

Bannana and tomato

development and recipes  development food recipes

Training demonstration and demonstration development and
demonstration

Male Women Total Male Women Total Male Women Total
Farmers 65 105 170 20 65 85 28 54 82
DA 4 0 4 5 2 7 3 1 4
Experts 5 1 6 7 3 10 4 2 6
Total 74 106 180 32 70 102 35 57 92

Laboratory service: Food science and nutrition laboratory serve a lot of samples for
external stakeholders and internal (MARC) customers/stakeholders. In 2018 budget year
a total of 1905 samples were processed both in grain quality characterization and product
development of sorghum (1567), common beans and wheat (148) and other crops (190).
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Table 2. List of publications produced by Food Science and nutrition in 2018

No

Title

Status

Type

1

Optimization of Common Bean and Finger
Millet Blends for Porridge (Wabi Bajo,
Alemayehu Gudisa and Yohannes Nigusu )
Evaluation of Traditional Bread Prepared
from Wheat, Cowpea and Mung Bean
Composite Flours (Wabi Bajo'™, Alemayehu
Gudisa' and Yohannes Nigusu' )
Physico-chemical and Canning Quality
Characteristics of Common Bean Varieties
(Masresha Minuye Tasie and Demirew
Abera)

Physico-Chemical, Nutritonal and Anti-
Nutritonal ~ Composition  of ~ Sorghum
Varieties (Masresha Minuye Tasie, Belay
Gezahegn Gebreyes )

Physico-Chemical and Nutritional
Composition of Mango (Masresha Minuye
Tasie)

Effects of Pure Compounds of Prosopis
juliflora against Groundnut Aphids

(Mulate Zerihun'and Estifanos Ele?)
Zerihun M, Ele E (2018). Insecticidal
Activities of Leaf, Seed and Stem Bark
Extracts of Prosopis Juliflora against the
Cotton (Aphis Gossypii Glover) Aphid. Acad.
Res. J. Agri. Sci. Res. 6(3): 202-221
Zerihun M, Berhe H (2018). Comparative
Assessment of Some Physicochemical
Properties of Different Groundnut Varieties
and Oil Yield in Afar Region, Ethiopia. Acad.
Res. J. Agri. Sci. Res.6(2), 105-155

Zerihun M, Berhe H  (2018).
Physicochemical properties of Cotton seeds
oil and its comparison with released and
improved cotton varieties in Ethiopia. Acad.
Res. J. Agri. Sci. Res.6(7), 443-452

Published

Published

Published

Published

Published

Published

Published

Published

Published

Proceeding

Proceeding

Proceeding

Proceeding

Proceeding

Proceeding

Journal

Journal

Journal
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Natural Resource Management Research

E-mail: hundessamesfin@wgmail.com; Phone: +251911840484

Integrated Soil Fertility and Health Management
Research Program

Major achievements

Soil test-based Phosphorus calibration study under
balanced fertilization for major crops in CRV of Ethiopia
Grain yield of maize was significantly responded to
application of P fertilizer at Negele Arsi. The grain yield of
maize was significantly higher than the control by the
application of smallest doses of P rate. The Cate-Nelson
graphical method showed that critical P concentration for
maize identified as 10.3 ppm.

Response of Maize to Blended (NPSB) Fertilizers in Central
Rift Valley of Ethiopia

The grain yield of maize was significantly influenced by the
main effect of NPSB + Urea fertilizer rates and varieties, 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.
Similarly, in Adamitulu-Jidokombolcha district 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.

Response of Maize to Blended (NPS) Fertilizers at Central Rift
Valley of Ethiopia

Analysis of variance of the data revealed that maize grain
yield was significantly influenced by NPSB + Urea fertilizers
and by their interaction with variety, Grain yield of
Melkassa-2 maize variety was most significantly increased
at 100 NPS + 150UreaZha .The increase in seed yield at this
level exceeded the yield obtained at the combined O levels of
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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%.

Verification of rhizobial strains for common bean production
and productivity enhancement

The analyses of variance showed that application of
recommended DAP has resulted in the highest grain yield of
Common 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).

Evaluation of integrated soil management technologies for
moisture conservation and soil fertility improvement on Sorghum
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mineral fertilized were the best performing one as
compared to the four non-mineral fertilizer treatments.
The overall grain yield response of maize crop across
locations confirmed that mineral fertilizer application
Is agronomically and economically feasible option than
paronamix co-application with mineral fertilizer
application. Thus, Paronamix-mineral fertilizer
application should not be pushed for wider use in such
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.
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Irrigation and Drainage Research Program

Determination of Crop Water Requirement and Crop Coefficient
for Wheat and Tef Using Lysimeter

Field experiment was carried out during the main
growing season under Lysimeter to determine crop
water requirement and crop coefficient for Wheat and
Tef. Accordingly, the average seasonal crop water
requirement determined for wheat found to be
42.2mm, 117.5mm, 168.7mm and 68.5mm for the
initial stage, developmental stage, mid stage and late-
season stages, respectively. Likewise, the average
seasonal water requirement determined for Tef was
36.4 mm, 109.9 mm, 166.5 mm, and 50.9 for the four
consecutive growth stages. Moreover, the obtained
crop coefficient (Kc) value for wheat was 0.54, 1.15 and
0.67 while it was 0.46, 1.03 and 0.57 for tef at the
initial, mid and late growth stages, respectively.

From the result the total water required to irrigate one
hectare of each of the crops is 4140m3 and 3631ms for
wheat and tef, respectively. The result could be used
for the development of effective irrigation water
planning and management.
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Integrated Watershed Management Program

Evaluation of technical standard of implemented soil
and water conservation technologies

The study showed the major constraints in the study
area with respect to soil and water conservation
practices is lack skilled manpower, joint planning,
weak extension services and lack of farm tools.
Accordingly, every year those soil and water
conservation practices implemented by community
mobilization are not standardized and thus it is
difficult to manage the watershed in different areas.
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Plant Biotechnology Research

E-mail: gamachuolani@gmail.com; Phone: +251967718425

Major achievements

Plant biotechnology tissue culture laboratory generated
a full micro propagation protocols for six Banana
varieties (namely: Poyo, Gaint Cavendish, Dwarf,
Butuza, Grande naine and Williams 1), 5 Sugarcane
cultivars brought by Ethiopian Sugar Corporation, Aloe
Vera (Linn.) and disease cleaning and multiplication
protocol for Elite Garlic Varieties.

Using the generated protocols, the program has been
propagating banana as medium commercial laboratory.
‘In vitro protocol development/optimization for elite
cooking banana varieties’, ‘In vitro multiplication/scaling
up of tissue culture banana using the already developed
protocol for three cavendish cultivars dwarf, giant and
poyo’ and ‘In Vitro conservation of banana germplasm
through a slow growth technique were performed’
Training was provided to 32 Junior researchers and
laboratory technician from different research centers
engaged on tissue culture (10 males and 22 females) on
‘Plant Tissue Culture Techniques

Currently about 26,937 banana seedlings propagated in
the laboratory (and about 4,000 acclimatized and ready
to be delivered) and 5,254 seedlings distributed for
different stake holders across the country

Lots of organizations including University students,
research centers and investors got insight and visited
the technologies delivered by tissue culture laboratory.
Ten students from different universities come to the
laboratory for apparent ship for a month to three-month
time.
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Plant Protection Research

E-mail: endriasgabre@gmail.com; Phone: +251916000330

Agricultural Entomology Program

A study conducted to assess the effect of pheromone
traps position and lure density in the integrated pest
management (IPM) of the tomato leaf miner, Tuta
absoluta., the trap catch was lowest in traps deployed in
the centre of the field. Moth population in traps placed
30 cm above crop surface was lower than the traps
placed on the ground and crop surface. The high density
(3.0 mg) lure trapped more moths than the medium (0.8
mg) and low-density lure (0.5 mg).

Registered insecticides for the control of the tomato leaf
miner, Tuta absoluta, screening the insecticides Best
field 360 SC, Radiant 120 SC, Tracer 480 SC and Avaunt
150 EC resulted in lesser damage from the pest attack.
Recently registered insecticides (imidacloprid) and
radiant (spinetoram) performed better in reducing the
damage and minimizing yield loss from thrips attack.
Studies on seasonal fluctuation of white mango scale
showed that the population peaked during the dry hotter
period (February through May) and dropped during the
rainy period and cooler months (July through
December).

The oil dispersible insecticide Movento (Spirotetramat)
resulted in significantly lower white mango scale
population than most of the tested insecticides with
comparable performance with the registered soil applied
granular insecticide Spark (Thiametoxam).

From the screening of bean genotypes against bean stem
maggot (Ophomya spp.) in two groups (Red mottled and
Sugar bean), Red mottled groups were appeared
moderately resistance material in low percentage of
seedling mortality due to BSM and severity score.
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From, screening of Bean genotypes against to Bean
Bruchids (Zabrotus subfacictus) thirty-one MAZ- lines,
and four candidate genotypes were identified as
resistance and moderately resistance material
respectively.

Study on vyield loss assessment of Cowpea against
Aphids indicated that spraying Dimethoate 400g/L in a
combinationof 3 &,6 &9, 3 &9, 3, 6, 9 &12 weeks after
emergence on Bole variety Controlling aphid infestation
and it deserves low severity score and high yield.

From Screening of Mung bean against Bruchids
(Callosobrucus maculatus) indicated that Black bean
variety classified as resistance material, Mong hole and
MH-97-6 classified as moderately resistance and Asha &
MB6173-B-33 as susceptible Mungbean materials was
identified.

Varieties of common bean differ in their response to
application of DAP and inoculants in number of pods per
plant, number of seeds per pod, grain yield and biomass.
Maximum number of pods was obtained from Nasir
(16.7) followed by Deme (14.7) and ECABOOS81 (14.0).
Higher grain vyield was obtained from Nasir
(3467.8kg/ha and ECAB0081 (3125.4kg/ha).
Continuous weed growing caused in 58.8 to 93.07%
reduction in yield as compared to weed free plots. This
showed that the competitive ability of a given density of
weeds emerged with high dependent on the duration
they remained in the field with Mung bean.

Evaluation of the efficacy of chemical (Mesurol) as bird
repellent on rice results, Mesurol SC 200 was found
better for repealing red billed quelea birds on rice
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Plant Pathology Program

From Survey conducted on post-harvest diseases of
banana in major market places showed Anthracnose,
caused by Colletotrichum spp., was found to be a
prominent post-harvest disease of banana in all surveyed
places’ market. At Arbaminch, sigar end rot was also
observed, but with lesser importance than anthracnose.
From Survey conducted on morphological and
pathogenic variability of fusarium wilt results, Dugda
(Giraba Korke Adi kebele) was identified as the source of
the most pathogenic isolate 4DGK which caused 100%
wilt incidence/plant death, severe reduction (80.7%) of
root growth and the height level of vascular disease index
(4.89) which is equivalent to 97.8% disease severity.
Host resistance of hot pepper against fusarium wilt
resulted in accession ACC 80061 identified for further
breeding program, which can be used as a source of
moderately resistant gene to FOC.

Publications

1.

Endriyas Gabrekiristos, Mohammed Yesuf and
Getachew Ayana. 2018. An Optimized Inoculation
Method of Fusarium Wilt (Fusarium oxysporum f.
Sp. cubense) Causal Agent of Banana Wilt Disease
in Ethiopia.

Endriyas Gabrekiristos, Getachew Ayana and
Mohammed Yesuf. 2018. Effect of Luna sensation
Fungicide against Powdery Mildew (Leveillula
taurica) of Pepper (Capsicum spp.) in the Central
Rift Valley of Ethiopia.
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Technology Multiplication and Seed
Research

E-mail: kedirosh@gmail.com; Phone: +251949823670

Low land pulses and heat and drought tolerant maize
seed and warm season vegetable seeds at MARC were
multiplied. Multiplied. The total seed yield of 119,996kg
was produced. from which 37,2462 kg
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Annex 1: List of researchers

area of training, 2018

working at MARC by sex and

Training (BSc/ Area of their
SerNo | Name Sex MScIPth() 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 Fegadu 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
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Training (BSc/ Area of their
SerNo | Name Sex MSclPth() Specialization/Training
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
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 lyob 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 Aviti 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
N 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 Wakijira 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
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Training (BSc/ Area of their
SerNo | Name Sex MSclPth() Specialization/Training
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
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 Walkjira 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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