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Foreword

The DairyBISS project, implemented by Wageningen Livestock Research in Ethiopia has supported the
growth of the specialised dairy sector in Ethiopia between 2015 and 2018. Apart from various capacity
building and networking activities, the main focus of the project was on research topics addressing the most
pressing bottlenecks in the expansion of the dairy sector in Ethiopia.
The most pressing issue for dairy development is the feed situation in the country. Grazing lands and land
available for fodder production are shrinking and dairy feeding is gradually changing to a more by-productsbased feeding system.
Apart from insufficient knowledge on quantities and quality of fodder and by-products, very little is known
about the mineral composition of feed sources for dairy cattle in Ethiopia. Ample evidence is available in
various parts of the country of the negative effects of imbalanced mineral feeding.
In order to address the knowledge questions on mineral feeding practices in dairy cattle in Ethiopia more
structurally, the DairyBISS project brought together specialists/experts from Ethiopia and beyond to look into
knowledge gaps and define research priorities for the coming years in a more structural way.
The report lists the most relevant literature available on mineral feeding in the country and suggests the way
forward through targeted research activities. These research activities will be implemented in Ethiopia in the
project succeeding the DairyBISS project and will provide hands-on information on how to deal with present
mineral deficiencies in dairy cattle nutrition in Ethiopia.
Adriaan Vernooij
DairyBISS project leader / BRIDGE research & innovation coordinator
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Summary

DairyBISS is an EKN‐funded project designed to stimulate private dairy sector development in Ethiopia and it
is carried out by Wageningen UR Livestock Research and partners in Ethiopia and the Netherlands. The aim
of the project is to increase the number of profitable farms and firms in the Ethiopian dairy sector. However,
the dairy sectors in Ethiopia are constrained by different problems; shortage of dairy cattle feed in terms of
quantity and quality is a critical one, and about 70% of the cost of dairy production goes to feed. Macrominerals such as calcium, phosphorus, magnesium, sulfur, potassium, chloride, and sodium and trace
minerals (zinc, copper, cobalt, selenium, iodine, manganese, molybdenum) are among the nutrients required
by dairy cows, which are essential for different functions in dairy cows. Nevertheless, the knowledge
regarding the availability of minerals and their use in dairy cows in Ethiopia is deficient, fragmented,
inadequate, not tailored to benefit the end users, and very variable among the different regions. There is a
lack of knowledge on requirements by farmers, veterinarians, and feed advisers. The current supply of
minerals from forage and concentrates is unknown.
A study was undertaken with two main objectives: 1. To document a good overview of the mineral supply in
present-day dairy cow nutrition in Ethiopia, and 2. To advise on some feasible interventions in mineral
nutrition of dairy cattle in the new project to be implemented by DairyBISS and its partners from 2018 to
2023.The study methodologies included review of 37 literature sources, consultation with resource persons
and undertaking a workshop which included 18 government officials, representatives of industry, as well as
universities, veterinarians and researchers related directly or indirectly with mineral supply to livestock in
Ethiopia.
The study revealed that in Ethiopia, most livestock owners are conscious of mineral requirements necessity
of their animals and the sources of indigenous mineral supplements for animals, including incidental soil
ingestion, water, salty water from wells & natural mineral soils like bole. Except for certain areas of Ethiopia
(e.g., Borana, Afar, Somali, SNNP, Walyita, Meta-Robi, and Rift Valley areas mainly in the lowlands), the
composition of these supplements is not known and their adequacy in terms of mineral nutrient supply to
dairy cattle cannot be fully ascertained at a national level. It was noted that there are many gaps related to
research, business and extension dimensions of dairy mineral feeding. The major gaps in the research
included: lack of holistic and detailed research in dairy mineral nutrition, lack of a whole country picture
related with minerals-animal relationships (research undertaken in mineral nutrition is scattered and piece
meal) and lack of research in cost-benefit analysis of mineral supplementation. The other constraints were
shortages of resources (finance and facilities), lack of trained personnel for mineral nutrition analysis and
weak connections between universities and research centers. The major gaps in business included: weak
public and private partnerships, very limited knowledge of innovation and lack of facilities and technical
capacities, particularly with quality control. More major gaps were also found in safety and product
development, lack of adequate knowledge and skills of sale personal and retailers, lack of proper standard
for making mineral supplements and very limited enforcement to follow the standards. The identified gaps in
the extension system included a weak extension system; commercial dairies are advised by a limited number
of private consultants which have minimum mineral knowledge. Farmers usually are not open to pay for
technical advice and technical sales personnel get very poor technical advice if any.
The potential interventions to tackle the research gaps encompass developing a full country picture of
“mineral animal” profile, identifying/further exploring local minerals sources and mineral feeding practices in
the different project intervention regions/specific areas, undertaking research in cost benefit analysis of
mineral supplementation, personnel training, potential labs collaboration and future local laboratory
development. Some of the potential business interventions are creating a bridge between research and
business, collaboration in the field of animal feed technology, and providing training/capacity development
for different actors in the business. The suggested interventions for the extension gap are technical training
in the field of nutrition and mineral nutrition at different stakeholders’ levels. Furthermore, it is necessary to
adapt the existing feed quality standards to feed evaluation (a copy from the USA) to the local conditions. It
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is very important to help in the creation of a strong linkage among the different institutions involved in dairy
development in the country. A networking mechanism should be strengthened to share information on
national research priorities, best practices and adoption of technologies, and advances in dairy development,
especially in the field of mineral nutrition. When the intervention areas of the new project are properly
identified, there is a need to undertake further studies to understand dairy cattle mineral nutrition both from
the perspective of the family dairy farm, special dairy and commercial dairy and the types of natural minerals
available and the types of minerals produced in the commercial sector.
In conclusion, the assessment undertaken regarding minerals in dairy feeding in Ethiopia through different
approaches revealed that mineral nutrition is very relevant to Ethiopia and needs to be addressed as outlined
in the gaps identified and potential interventions suggested.
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1

Introduction

DairyBISS is an EKN‐funded project, implemented between 2015 and 2018, to stimulate private dairy sector
development in Ethiopia and is carried out by Wageningen UR Livestock Research and partners in Ethiopia
and The Netherlands. The aim of the project is to increase the number of profitable farms and firms in the
Ethiopian dairy sector. The project follows different strategies and approaches to achieve its objectives. With
the changing dynamics of the dairy industry in Ethiopia, more intensive and large scale commercial dairy
farms are emerging along the major dairy belts of Ethiopia. Yet, the shortage of dairy feed in terms of
quantity and quality (different nutrients) is a critical problem which affects the development of the dairy
industry. Also, about 70% of cost of dairy production goes to feed (Seyoum et al., 2018). Among the
different nutrients the dairy cows require, minerals are essential for health, growth, reproduction, and
optimum production of dairy cows. However, the knowledge regarding the availability of minerals and their
use by dairy cows in Ethiopia is minimal, fragmented, inadequate, not tailored to benefit the end users and
very variable among the different regions. Nutrient knowledge has numerous problems in relation to the
research, business, and extension dimensions of mineral nutrition. In order to get a good overview of the
mineral supply in present-day dairy cow nutrition in Ethiopia, a consultancy team consisting of an Ethiopian
and an external specialist was formed by the DairyBISS project. The team was given the tasks of
undertaking an exploratory investigation into existing knowledge on mineral supply in dairy feeding, identify
knowledge gaps and advise the DairyBISS project on its role to improve basic knowledge and feeding
practices regarding minerals in dairy cattle feeding in Ethiopia. The outcome of the investigation can possibly
include some feasible interventions in mineral nutrition of dairy cows in the new project to be implemented
from 2018 to 2023 by DairyBISS and its partners. This report is based on the information generated through
a workshop with 18 stakeholders, including the Ethiopian government, industry members, veterinarians,
universities and researchers, who are related directly or indirectly with minerals and livestock in Ethiopia and
research information already available. The acquired knowledge has provided a realistic view of the current
situation in minerals related with animal nutrition in the country and enabled the realization of an analysis of
the situation at the farm level. All this information has then been used to propose the development of future
actions so that both the feed efficiency and the focus in mineral nutrition can be optimized .
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2

Processes followed

2.1

Review of literature

A total of 37 publications and documents on existing knowledge in dairy mineral nutrition in Ethiopia
generated through research activities and interventions of the Ethiopian government and other multinational
organizations were reviewed. Company brochures were also reviewed (please refer to Annex 1 for a list of
publications).

2.2

Consulting relevant resource persons

Several relevant stakeholders, including government, industry, universities and researchers related directly
or indirectly with minerals and livestock in Ethiopia were consulted. Persons representing private mineral
producers and suppliers (e.g., Ethio-Feed, Naseba), very experienced extension, research, and university
staff with strong background in mineral nutrition, veterinary, reproductive physiology, and forage agronomy
were consulted regarding the status of dairy mineral nutrition in Ethiopia.

2.3

Organization of the workshop

Relevant persons and/or organizations for the workshop were identified by the Ethiopian researcher together
with the staff of DairyBISS project, upon which an invitation was made to private mineral producing
companies, university professors, experienced veterinarians, animal nutritionists, forage agronomists, senior
researchers in livestock production, Ministry of Agriculture and Livestock, commercial feed companies,
presidents of the Ethiopian Society of Animal Production and Veterinary Association, Ethiopian feed
processors associations, PhD students in mineral nutrition, IGAD national coordinator, relevant NGO’s and
private business men in livestock production and marketing. In general, 27 people and/or organizations were
invited for the half day workshop at Azzeman hotel in Addis Ababa on August 1, 2018. Of the 27 people
invited for the meeting, 18 attended the workshop and contributed to the study by giving comments and
raising questions (Annex 2). The output of the review, consultation with resource persons and the useful
knowledge on general mineral nutrition was presented during the workshop. Three presentations were
delivered in the workshop: Tinsae Berhanu briefed the participants about the DairyBISS project. Following
this, Adolfo Alvarez presented minerals nutrition for dairy cows, which covered topics like the nutrition
puzzle, nutrients for dairy, limiting nutrient (macro and micro), mineral deficiencies, mineral
interrelationships, role of minerals, minerals in feed, charts, different maps showing soil pH, topsoil pH, soil
organic matter (%). The final presentation by Abule Ebro covered topics like:
•

Few characteristics of dairy production in Ethiopia

•

Dairy feeding and mineral availability-current feeding

•

Existing knowledge/information in mineral nutrition (dairy)-research

•

Possible development and research gaps-mineral nutrition

•

Possible solutions (better feeding) & discussion points/questions

The actual presentations are attached in annexes.
Following the presentations, the floor was open for general discussion where comments and questions were
raised by the participants of the workshop which was chaired by Mr. Tinsae Berhanu. Then, the participants
were divided into two groups to discuss:
•

Research gaps and possible interventions

•

Business gaps and possible interventions

•

Extension gaps and possible interventions
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2.4

Display of products

Only three companies are dedicated to producing some kind of mineral supplements. Vitamin and mineral
mixes are items that are imported. Out of the three abovementioned companies, “Ethio-Feed” and “Naseba
animal nutrition” displayed their different commercial feeds and answered questions raised by the
participants.

2.4.1

Ethio-Feed products

Ethio-Feed blocks:
They produce feed blocks to cover feed scarcity particularly during the dry/drought period (low minerals
content). The blocks are presented in the form of 1kg.
The main ingredients used for the blocks are: "feed sources + molasses + bole + lime + salt + bentonite".
Although at infant stage, Ethio-Feed is putting in effort to commercialize:
Pure bole soil:
Commercialized as a mineral supplement.
Pure Bentonite:
Commercialized as a mycotoxin binder which is obtained from the Afar Region of Ethiopia. It is at the
beginning and requires research including its effect on feeds and dairy cattle.

2.4.2

Naseba Animal Nutrition

NASEBA ANIMAL NUTRITION plc is a company engaged in manufacturing, processing and marketing of
calcium rich mineral supplements for livestock and poultry which is ideal for health and efficiency of dairy
cows, sheep, goat and other animals. They have two brands, namely: CalciTEX, and CalciBLOCK
CalciTEX :
It is a powder form supplement for dairy cattle and other livestock. This mineral is carefully formulated to
supplement feed rations that need more calcium to balance phosphorous which is usually abundant in wheat
bran (Frushka). Calcium is an integral component of milk and its metabolism is essential part of optimum
health and productivity.
CalciBLOCK :
It is another calcium rich mineral supplement prepared in the form of a lick block and aims to improve all
round conditions and performances of livestock. Each piece of the mineral block weighs 2kgs and contains
50% of CalciTEX, as well as other trace minerals which are vital for milk and meat production and general
animal health care.

2.4.3

Land O’Lakes

Land O’Lakes, under the PEPFAR project, has funded the creation of private enterprises to manufacture
molasses blocks. In certain regions (where there is a concentration of dairy producers in urban and periurban areas) this business activity is succeeding.
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3

Outputs and summary

The information gathered through this study reveals the existence of gaps in different aspects of dairy
mineral nutrition (research, business and extension) which are described in the following sub-sections.

3.1

Farmers’ knowledge in mineral supplementation in
Ethiopia

The consultations revealed that in Ethiopia most livestock owners are conscious of the mineral necessity of
their animals and the sources of indigenous mineral supplements for animals. Sources of indigenous mineral
supplements include incidental soil ingestion (Table 1), water, salty water from wells & natural mineral soils
like Bole (widely spread and cheap).
Table 1

Macro mineral compositions of soils collected from different sites (Sisay et al., 2007).

Sites

Ca

P

Mg

K

Na

Jair, ppm

39.42

2.06

16.20

5.07

191.00

Hermokale, ppm

52.20

8.00

6.91

5.26

179.00

Arabi, ppm

67.86

6.30

8.42

6.31

60.32

Bole, ppm

4.10

2.54

0.98

3.35

84.73

Complete mineral, %

8.19

10.01

0.50

-

20.78

Except for certain areas of Ethiopia (e.g., in Borana, Afar, Jijiga zone, Shinile zone, Waliyta areas) the
composition of these supplements is not known and their adequacy in terms of mineral nutrient supply to
cattle cannot be fully ascertained at a national level.
Despite Ethiopia’s vast agricultural potential and prospects in agriculture-led industrial development, the
country faces a set of issues related to minerals and trace elements in its food chain (soil-plant-animalhuman). All organisms require a minimum amount of nutrients to maintain good health and productivity.
Besides building block elements for macronutrients (water, carbohydrates, fats and proteins) and vitamins,
mineral elements (P, K, Na, Cl, Ca, Mg and S) and trace elements (Mn, Fe, Co, Cu, Zn, Se, Mo, and I) are
essential for the maintenance of a healthy organism/animal. However, overfeeding with (trace) minerals is
also a serious health risk that can negatively affect multiple vital systems in animals.

3.2

Identified gaps in research and potential interventions

Various international mineral requirements and current recommendations for cattle (young stock, rearing
heifers, dairy cows) such as ARC, 1980; ARFC, 1994, the “red book” of INRA, 1989; NRC, 2001; CVB, 2006
etc., are available, but the identification of the main limiting macro minerals and trace minerals in Ethiopia
need to be prioritized.
Livestock well-being and performance in Ethiopia are largely dependent on their nutritional status, which is
often less than optimal. Several studies have adequately examined the effects of quantitative feed and
energy, as well as qualitative protein and macro-and micronutrients intake on livestock reproductive
performance. Researchers have examined several crop residues and agro-industrial by-products, available in
Ethiopia, as potential ruminant feeds in relation to their potential to supply essential dietary minerals. In
these studies, it was concluded that in absolute terms, animal diets based on crop residues are unlikely to
supply adequate Na, and are marginal to deficient in P, Cu and possibly Zn. Essential nutrients like Mo, I and
Se are probably deficient or unavailable (Table 2) (References 9, 10, 11, 13, 21, 22, 24).
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Table 2

Mineral concentration of some crop residues from the Ethiopian highlands.
K

Na

Ca

Mg

P

S

Fe

Mn

Zn

Cu

Crop Residue
g/kg

mg/kg

Wheat straw

14.8

0.3

4.1

1.5

1.3

1.4

325

78

11

3.0

Barley straw

10.7

0.5

4.6

1.4

1.9

1.2

1175

90

12

5.0

Teff straw

11.7

0.3

4.3

1.9

1.6

1.6

170

59

26

6.5

Oats straw

17.7

0.4

3.9

1.8

1.7

1.7

196

191

17

14.0

Linseed straw

10.7

0.6

7.7

2.2

1.3

1.6

103

71

24

14.0

Maize stover

17.8

0.5

3.3

2.5

1.7

0.9

408

61

24

5.9

The role and effects of phosphorus, copper, zinc, molybdenum, iodine and selenium on reproductive events
and performance in livestock production in Ethiopia are likely to be significant. The details of the research
gaps to be undertaken are indicated below.
•

Lack of holistic and detailed research in dairy mineral nutrition. Previous research undertakings (e.g.
piecemeal) lacked nationwide coverage and did not take into account different agro-ecologies, end
users and the extension system. They also excluded toxicity and deficiencies and their effect on
fertility, milk quality and health

•

Lack of a full country picture related to minerals-animal relationship

•

Lack of research in cost-benefit analysis of mineral supplementation

•

The premixes used in Ethiopia are 100% imported. Thus, research should look into the possibility of
developing local premixes that take into account the local context

In addition to the above problems, the research in mineral nutrition is also constrained by shortage of
resources for research and shortage of trained personnel in mineral nutrition. Universities and research
centers at the moment do not have qualified personnel with the capacity of sampling, analyzing and
managing minerals studies (generally on mineral analysis). Also, the high cost of mineral analysis in the
country and the weak link between universities and research centres regarding research and results obtained
are additional constraints.
Potential research interventions
According to the information gathered, we can conclude that in the field of animal minerals nutrition in the
Ethiopian dairy sector, many potential interventions need to be considered:
•

Develop a full country picture of “soil: feed: animal relationships”: A lot of research is
available at present, both published and unpublished. It is necessary to put all the existing
information together and develop a good country map with potential mineral deficiencies-excess
related with animal nutrition. It is essential for the DairyBISS project to gather information from
universities/research centers and other organizations regarding the mineral status of the fodder
samples and the soils in the specific areas. Furthermore, it is equally essential that the other fodder

•

•

and soil samples whose mineral status are unknown are identified and analyzed
There are very good developments in Ethiopia soil, weather and vegetation maps that can be used in
conjunction with the animal nutrition minerals information available to start, and from there try to
cover specific gaps (by regions, specific minerals, animal performance, and health)
Identify/further explore local minerals sources: Universities/research centers and other
partners need to further explore/identify locally available mineral source and mineral feeding
practices in the different project intervention regions/specific areas (salt, lime, bole soils, marbles,
stone byproducts, plant sources etc.). At the moment, many local sources are being used, but
compared to large area of the country with diverse agro-ecologies, limited data is available about
their composition and characteristics

•

Undertaking research in cost benefit analysis of mineral supplementation

•

Feed technology: There is no kind of work in the development in this field. Something to be
considered for future development
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In addition to research undertakings, there is a need for capacity building and research collaboration
- Personnel Training: There is a need for capacity building in sampling, analyzing and managing mineral
studies, in case this kind of research was to be used
- Potential labs collaboration and future local development: Mineral analysis and measures need
specific knowledge and equipment, which is not currently available in Ethiopia (Florida University, USA, will
apparently start mineral analysis with Addis University in the near future with an installation of specific
equipment for these; Contact person Dr. Zeleke Mekuriaw)

3.3

Identified gaps in business and potential interventions

The identified business gaps are:
•

Weak public and private partnership

•

No research related with feed animal technology

•

Very limited knowledge for innovation

•

Lack of cost-benefit analysis of mineral supplement use

•

Lack of facilities and technical capacities particularly with quality control, safety and product
development

•

Shortage of adequate knowledge and skills of sale personal and retailers

•

Lack of proper standard for making mineral supplements

•

Very limited enforcement to follow the standards

•

No effective regulation about mineral commercialization

•

People perceive that mineral supplementation is expensive

•

Lack of raw materials? Where to get them?

Potential intervention in Business
•

Creation of a bridge between research and business: It is necessary to create an interlocutor
between research (science) and industry-farm. At the moment, little information flows in both
directions. Information from research needs to be interpreted and offered to the industry and/or
farmers. At the same time, industry and farmers need to be more involved with the kind of research
that the universities or centers need to carry out

•

Collaboration in animal feed technology field: At the moment, the animal mineral industry in
Ethiopia is very basic. One of the companies (Ethio-Feed) base their production in simple technology
imported through USAID, but no innovation or adaptation to the conditions has been shown. Other
companies basically mix or commercialize local sources (with limited information about it). It is
necessary to show local entrepreneurs the different options on mineral supplementation according
with animal, conditions, management

•

Provide training/capacity development: Training for industry members/stakeholders on new
technology and potential alternatives of production (liquid minerals, water soluble minerals, mineral
blocks, organic minerals, pellets), advice in premix production, and support on “tailor made” premix
according to animals and region characteristics, marketing and sales (producing area-specific
products taking into account area-specific problems)

•

Training in technical sale techniques and animal nutrition is essential

•

Increasing the awareness of the people regarding the consequences of a deficient mineral
supplementation

•

Local mineral sources: More information is necessary about potential local sources of minerals
available. To achieve this, a big collaboration between industry and researchers would be necessary

•

Imported minerals: After the identification of local sources and local minerals available, it would
be necessary to identify minerals to be imported and potential suppliers (Dutch companies),
especially in relation to organic minerals, vitamins, and specific inorganic minerals that are not
locally available

Suggested types of business models for dairy mineral business include:
•

Franchised models
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•

Agro-dealer models

•

Farmer service centers

•

Cooperatives

3.4

Identified gaps in the extension system and potential
interventions

Extension Gaps
-

Weak extension system

-

The focus of the government is only on smallholder farms and on major dairy problems, not so much on
minerals feeding

-

Commercial dairies (dairy farms/producing companies) are advised by private consultants only, which is
a new practice. These consultants are scarce and have minimum mineral knowledge. Also, most farmers
are not open to pay for technical advice

-

Technical sale: very poor advice (if any)

Potential interventions in Extension
Technical training in the field of nutrition and mineral nutrition at different stakeholders’ levels:
•

Government extension personal: Specially to target smallholders, and to address the improvement of
animal health, reduce animal mortality, improve production and dairy mineral nutrition

•

Private advisors: More focus in commercial dairy farm, diet balance, profitability and mineral
supplementation

•

Industrial and commercial sector: Technical sale

•

Cooperatives and farm associations: Training, teaching, and commercialization in minerals
supplementation and animal nutrition

•

NGO personal involve in animal production: Technical support and training to organizations and
personal involvement in animal production

Government
Standards: It is necessary to adapt the existing standards (copy from USA) to the local conditions.
Extension Service: The Government is responsible for the transfer of technical information on
commercialization of dairy smallholders, as well as enhanced growth in the rural areas (GOE, Master Plan,
2015-2020) through DA (Development Agents), SMS (subject matter specialist), FTC (Farmer Training
Center). The development agents and SMS need skill-based training on mineral feeding to dairy cows and
the FTCs need to be equipped with some basic equipment for practical training of farmers.
Promoting the extension system and use of the different extension forums so that mineral nutrition of dairy
cattle is given due attention.
It is very important to help in the creation of a strong linkage among the different institutions involved in
dairy development in the country, and a networking mechanism should be strengthened to share information
on national research priorities, best practices and adoption of technologies, and advances in dairy
development, especially in the field of mineral nutrition. Use of different knowledge sharing mechanisms and
producing different disseminating materials (study tour, farmer to farmer extension, organizing field days,
preparation of brochure, leaflets, videos, etc.) is important. It is also suggested that dairy development
should be backed with strong policy to exploit its potential. Establishment of a coordination mechanism
through public–private sector partnerships, such as a national dairy board, cooperatives and universities is
crucial to develop and promote the dairy sector in Ethiopia.
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3.5

Comments and questions raised in the general workshop

Comments:
•

Focus on commercial dairy

•

We do not know mineral requirement of our local animals

•

Good to know status of mineral availability and deficiencies in the country

•

No access to professional laboratory for minerals analysis

•

Regarding phosphorous deficiency in Bale zone of Ethiopia, a small paper was written in tropical
veterinary record

•

Mineral nutrition is very relevant to Ethiopia and needs to be addressed

•

Detailed look into the status of minerals in the major feeds of Ethiopia and consider the diversity and
dynamism of the different locations/agro-ecologies and the gaps (deficiency and toxicity)

•

Create awareness on the importance of minerals to commercial dairy farmers and others

•

How to feed: With the formulated ration for intensive system and be effective. Blocks with the targets
minerals to address most of the smallholder producers and pastoral systems

•

No availability of mineral supplements in vet retailers

•

Relation between mineral supplementation cost and economical return
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Questions:
1.

How is it possible to alleviate the problem of knowledge gaps of mineral supplementation for dairy
owners?

2.

The value of feeds as sources of minerals is not only dependent on their mineral content, but also on
bioavailability. How should we consider these aspects?

3.

How is the cost-effectiveness? If they are even aware about mineral supplementation by the dairy
owners, where is the source?

4.

Why do we not use bone meal? Was spongy disease a problem in Ethiopia? Bone meal is allowed for
poultry and not for cows. Our animals in the rangelands chew bones and die due to botulism. We need to
know whether spongy disease is a threat to us

5.

How can we address the major identified gaps like:
•

Produce locally (if yes, how?)

•

Formulation

•

Which minerals

•

Which species of animals should be supplemented (yes for the commercial dairy, but what about
other animals?)

6.

Considering the presence of various challenges of dairy in the country, is mineral feeding a priority
concern for the smallholder and commercial dairy farmers? (Discussed and agreed that it is very
relevant.)

7.

Do the undertaken studies give a national picture/status and what is the status of minerals at national
level?

8.

What is the effect of mineral deficiency across various species?

9.

What is the effect of mineral feeding and/or deficiency/sensitivity of local and crossbred animals?

10. How to obtain information that is not duplicated?
11. How to deal with mineral interaction?
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4

Conclusions and recommendations

The assessment undertaken regarding minerals in dairy feeding in Ethiopia through different approaches
revealed that mineral nutrition is very relevant to Ethiopia and needs to be addressed as outlined in the gaps
identified and potential interventions suggested.
It is important to emphasize that total intake, energy, and protein are the major nutritional concerns in the
animal production sector in Ethiopia at the moment. The potential project on the mineral situation in the
Ethiopian animal nutrition sector needs to be a "pro-active action" that will give enough knowledge. Attention
to mineral supplementation, either by including mineral mixture in a concentrate feed or as separate
supplement, will be important.
There is a need to support the research system particularly in the area of action research that leads to solve
the critical problems of the end users.
The commercial production of minerals for dairy nutrition in Ethiopia is at its infant stage: few products are
available for farmers, and the production requires intervention in capacity development and involvement in
the knowledge sharing mechanisms, as well as support in laboratory related facilities (as this is critical to
check the quality of the mineral produce and necessary to assist the production of new mineral
supplements). Interventions will help to partly alleviate the total dependence of the country on importing
premixes. Commercial production will also depend on the market: raising awareness of the importance of
mineral supplementation among the end users will increase demand in the market. Extension advisors can
play an important role in this.
There is also a need to work closely with the extension system so that due emphasis is given to mineral
nutrition of dairy cows by dairy farmers and other producers. Improving the technical capability of the
extension system through skill-based training and exposure to different knowledge sharing mechanisms so
that they properly support the farmers is essential. Strengthening the relationship among the different actors
(public-private) and research-extension-universities-business will be of great help. When the intervention
areas of the new project are properly identified, there is a need to undertake further studies to understand
dairy mineral nutrition (both from the perspective of the family dairy, special dairy and commercial dairy)
and the types of natural minerals available and the types of minerals produced in the commercial sector. It
will be very important to get local feed and fodders analyzed on their mineral composition so that we get a
feed library and more insights in the area specific mineral deficiencies. This is the basis for production of
mineral supplements which are adapted to the local situation.

Wageningen Livestock Research Report 1359

| 18

Annexes

Wageningen Livestock Research Report 1359

| 19

Annex 1

List of publications collected

Metekia, T. and Nezif, A. 2018. Review on the status of dairy cattle production in Ethiopia. Journal of Gene c
and Environmental Resources Conservation, 2017, 5(2):84-95. www.jgerc.com Print ISSN: 2306-8663,
Online ISSN: 2306 – 8280
Muluken Z. Yisehak K. and Mohammed Y. Kurtu. (2016). Practice of Local Mineral Supplementation to
Livestock’s and Perception of Farmer’s in Humbo Woreda, Wolaita Zone, Ethiopia. Global Veterinaria 17
(2): 114-121, 2016 ISSN 1992-6197
Dermauw, V., Hecke, T.V, Kechero Y., Laing, G.D, Ranst, E.V., Duchateau, L. and Janssens, G.P.J. 2014.
Copper status of free ranging cattle: what’s hidden behind? A pilot study at the Gilgel Gibe catchment,
Ethiopia. Tropical Grasslands – Forrajes Tropicales (2014) Volume 2, 36−37
Dermauw V., Kechero, Y., Duguma, B., Hecke, T.V. & Laing, G.D. & Duchateau, L., and Geert P. J. Janssens,
G.P.J. (2013). Mineral deficiency status of ranging zebu (Bos indicus) cattle around the Gilgel Gibe
catchment, Ethiopia. Trop Anim Health Prod (2013) 45:1139–1147
Dermauw, V. 2014. Trace element nutrition in the tropical zebu cattle type. Lessons from the Gilgel Gibe
catchment, Ethiopia. afrika focus — Volume 27, Nr. 1, 2014 — pp. 87-95
Dermauw, Veronique; Lopéz Alonso, Marta; Duchateau, Luc; Du Laing, Gijs; Tolosa, Tadele; Dierenfeld,
Ellen; Clauss, Marcus; Janssens, Geert Paul Jules (2014). Trace element distribution in selected edible
tissues of Zebu (Bos indicus) cattle slaughtered at Jimma, SW Ethiopia. PLoS ONE, 9(1): e85300
V. Dermauw, K. Yisehak, E.S. Dierenfeld , G. Du Laing, J. Buyse, B. Wuyts, G.P.J. Janssens.

Effects of trace

element supplementation on apparent digestibility and utilisation in grass-fed. Livestock Science.
Livestock Science 155 (2013), 255-261
Sisay T., Pravee V., Pornsri C., and Suwapong, S. 2006. Assessment of Small Ruminant Management
Practices in Jijiga and Shinile Zones of Somali Regional State, Ethiopia. Kasetsart J. (Nat. Sci.) 40: 987 999
M. Khalili, E. Lindgren and T. Varvikko. 1993. A survey of mineral status of soils, feeds and cattle in the
Selale Ethiopian highlands. I. Macro elements. Tropical Animal Health and Production, Volume 25,
Issue 3, pp 162–172
M. Khalili, E. Lindgren and T. Varvikko. 1993. A survey of mineral status of soil, feeds and cattle in the Selale
highlands: Trace element. Trop. Anita. Hlth Prod. 0993) 25, 193-201
Aschalew T., Pornsri, C., Pravee V. and Sayan, T. Macro Mineral Status of Feeds in the Central and Western
Parts of Ethiopia. Kasetsart J. (Nat. Sci.) 40: 410 – 419
Sisay T., Pravee, V., Pornsri, C. and Suwapong, S. 2007. Effects of Natural Mineral Soils on Body Weight and
Liver Minerals of Black Head Somali Sheep in Ethiopia. Kasetsart J. (Nat. Sci.) 41: 288 – 299
Kabaija E. and Little, D.A. 1988. Nutrient quality of forages in Ethiopia with particular reference to mineral
supplements. Proceedings of the third workshop held at the international conference centre, Arusha,
Tanzania, 27 to 30, April, 1987. by the pasture network for eastern and southern Africa (PANESA)
Nigussie, D., Mengistu, U., Mengistu, K., Mulugeta, Y., Biazen, A., Biruh, A. and Yonas, H. 2014. MSc thesis
abstracts. Haramaya University
Tolera A.N., and Said, AN., 1994. Assessment of feed resources in Welayta Sodo. Ethiopian Journal of
Agricultural Science;14(1/2): 69-87
Rani, D., Esubalew, T., Worku L, Bishaw, D. and Abebe, B. 2008. Assessment of siltation and nutrient
enrichment of Gilgel Gibe dam, Southwest Ethiopia. Bioresource technology: volume 99, pages 975-979
Seyoum B., Gemechu, N., and Harinder, M. 2018. Ethiopian feed industry: current status, challenges and
opportunities. Feedipedia, broading horizons, February 2018, #50
Zewdie W.G. 2014. Micronutrient deficiencies in Ethiopia and their inter-relationships. Wageningen,
Netherlnds, pages 167
E Tekeba, M Wurzinger, L Baldinger and W J Zollitsch, Effects of dietary supplementation with urea molasses
multi-nutrient block on performance of mid lactating local Ethiopian and crossbred dairy cows. Livestock
Research for Rural Development 25 (6) 2013
Rehrahie, M., Fassil, A. , Getnet, A. and Zelalem, Y. 2015. Evaluation of Livestock Water for Macro and Micro
Minerals in Selected Sites of the Central Highlands of Ethiopia. 2015. Eth. J. Anim. Prod. 15(1): 86-106

Wageningen Livestock Research Report 1359

| 20

Fekede F. 2015 Mineral profiles of agro-industrial by-products and locally available supplementary feeds and
their implications for dairy cattle nutrition in Ethiopia. Eth. J. Anim. Prod. 15(1)-2015:170-186/
Fekede, F., Getnet, A., Gezahegne, K., and Shiv, P. 2015. Mineral profiles of agro-industrial by-products and
locally available supplementary feeds and their implications for dairy cattle nutrition in Ethiopia. /Eth. J.
Anim. Prod. 15(1)-2015:17-30
Endale, Y., Abule E., Lemma F., and Getnet A. 2015. Assessment of minerals in natural pasture and soil in
relation to livestock requirements in Meta-Robi district, west Shoa zone, Oromia Regional State. Journal
of Agricultural Science and Research (IJASR) Vol. 2, Issue 1, Jun 2015, 39-50
Endale Y. 2015. Assessment of feed resources and determination of mineral status of livestock feed in MetaRobi district, west Shoa zone, Oromia Regional State of Ethiopia. MSc thesis, Ambo University, Ethiopia.
NABC. Factsheet - Dairy sector Ethiopia. Netherlands, African business group
Lemma, G. 2002. Crude protein and mineral status of forages grown on pellic vertisol of the Ginchi central
highlands of Ethiopia. PhD thesis in the Faculty of Natural and Agricultural Sciences Department of
Animal, Wildlife and Grassland Sciences (Grassland Science) University of the Free State Bloemfontein
Lemma Gizachew, Adane Hirpha, Fikadu Jalata & G N Smit (2002) Mineral element status of soils, native
pastures and cattle blood serum in the mid-altitude of western Ethiopia, African Journal of Range and
Forage Science, 19:3, 147-155, DOI: 10.2989/10220110209485787
Shapiro, B.I., Gebru, G., Desta, S., Negassa, A., Nigussie, K., Aboset G. and Mechale. H. 2017. Ethiopia
livestock sector analysis. ILRI Project Report. Nairobi, Kenya: International Livestock Research Institute
(ILRI)
N Tolla and P Vijchulata. Milk yield and reproductive performances of lactating cows as affected by intakes of
certain dietary macro minerals in Ethiopia. Livestock Research for Rural Development 18 (9) 2006.
E. Kabaija and D.A. Little Nutrient quality of forages in Ethiopia with particular reference to mineral elements.
International Livestock Centre for Africa
P.O. Box 5689, Addis Ababa, Ethiopia
E. Kabaija and D.A. Little. 1988. Potential of agricultural by-products as sources of mineral nutrients in
ruminant diets. FAO Corporate document repository
Neckermann, D. 2017. Mineral status of Zebu cattle (Bos indicus) in the Ethiopian rift valley. Ghent
University, Faculty of Veterinary medicine, Academic year 2016 – 2017
Ajebu, N., & Adugna, T. & Lars, O. Eik & Frik Sundstøl. 2008. Yield and mineral content of ten enset (Ensete
ventricosum) varieties. Trop Anim Health Prod (2008) 40:299–309 DOI 10.1007/s11250-007-9095-0
Sisay F., 2015. Traditional Small Ruminant Production and Management Practices in Awbare District of
Ethiopian Somali Regional State. Animal Production Science 5(6):697-704
Beyene Teklu, 2009. Assessment of livestock feed resources, feeding systems and Rangeland condition in
Assosa zone, Benishangul- Gumuz Region. Hawasa University, Hawassa, Ethiopia
Naseba (Animal nutritions) brochure
Ethio-Feed brochure

Wageningen Livestock Research Report 1359

| 21

Annex 2

List of people consulted and
participants of the “Minerals in
dairy feeding” workshop

No

Name

Organizations

Telephone

e-mail

Remark

1

Beruk Yamane

Ethio-Feed PLC

0911194745

berukyemane@yahoo.com

2

Professor Adugna

Hawassa University

0911721358

adugnatolera2@gmail.com

FAO

0911408432

lemma.gizachew@fao.org

Tolera
3

Dr. Lemma

Did not attend

Gizachew
4

Dr. Tafesse Mesfin

EMPIA

0911771792

tafmes@gmail.com

5

Ato Alemayehu

Consultant

0911123653

alemayehumengistu@yahoo.com

Consulted

ATA

0913244514

ganimut@yahoo.com

Did not attend

Mengistu
6

Dr. Getachew
Animut

7

Dr. Getinet Assefa

EIAR

0913380858

getnet.at@gmail.com

8

Dr. Aschalew

EIAR-Holleta

0912014223

aschalewtsega@yahoo.com

Dr. Fekade

EIAR- Livestock

0911353113

ffeyissa@yahoo.com

Feyessa

research director

Tsegahun
9

Consulted and
represented in the
meeting by Dr.
Getnet Assefa

10

Dr. Alemu Yami

Consultant

0911369274

alemuyami@yahoo.com

Did not attend

11

Professor Dr.

Arba Minch University

0934264239

yisehak.kechero@amu.edu.et

Consulted

Dr. Getachew

Consultant and

0911237639

ggebru09@gmail.com

Consulted

Gebru

President of the

0941296116

mekuryawwubie@gmail.com or

Yisehak Kechero
12

Ethiopian Society of
animal production
13

Mekuryaw Wubie

Ministry of agriculture
and livestock, Addis

ameraalemu@gmail.com

Ababa
14

Yohannis Dabi

15

Alema Koudijs

Ethio-Feed/marketing

0921360003

Yohannis Dabi@gmail.com
Did not attend

feed company
16

Ethiopian Animal

Represented by

Feed Industry

Alemayehu Assay in

Association
16

the workshop

Dr. Beweket

Ethiopian Veterninary

Siraw

association president

0935353876

besiad123@gmail.com

Edemealem in the

and TUFT University
17

Dr. Edemealem

IGAD Ethiopia country

Shitaye

coordinator and

Represented by Dr.

workshop
0913165321

representative of EVA
president
18

19

20

Dr. Zeleke

ILRI/University of

0918 706

Mekuriaw

Florida

950

Dr. Kefena Effa

ILRI/African dairy

0911 74 83

project

81

Naseba Animal nutrition

0911416242

Alemayehu

mekuriawzeleke@gmail.com

k.effa@cgiar.org

Did not attend

reflex_2008@yahoo.com/

Assaye

Wageningen Livestock Research Report 1359

| 22

No

Name

Organizations

Telephone

e-mail

Remark

21

Dr. Wondossen

(PhD student in dairy

0911385837

Wondewsen19@gmail.com

Bekele

mineral nutrition, AAU,

0920460857

Kabebe52@gmail.com

faculty of veterninary
medicine, Bishoftu)
22

Kiros Abebe

PhD student in dairy
mineral nutrition, AAU,
faculty of veterninary
medicine, Bishoftu)

23

Representative of

Did not attend

ACDI/VOCA
24

Jale industrial Plc

25

Bedasa Eba

26

Gadissa Lemma

0912601488

jalelaplc@gmail.com

ILRI (researcher)

0913205384

Keetuma1983@gmail.com

Ministry of Agriculture

0913834006

Gadissa722@gmail.com

Did not attend

and Livestock (AA)
27

Adisu Abera

Consultant freelance

0911888924

Adissu.Abera@gmail.com

28

Abule Ebro

Private Consultant

0916820289

abuleebro@gmail.com

29

Adolfo Alvarez

WUR Advisor

adolfo.alvarezaranguiz@wur.nl

Aranguiz
30

Tinsae Berhanu

Coordinator DairyBISS

0911694257

tinsae.berhanubeyenne@wur.nl

Wageningen Livestock Research Report 1359

| 23

Annex 3

Presentation by Dr. Abule Ebro

Wageningen Livestock Research Report 1359

| 24

Wageningen Livestock Research Report 1359

| 25

Wageningen Livestock Research Report 1359

| 26

Wageningen Livestock Research Report 1359

| 27

Wageningen Livestock Research Report 1359

| 28

Wageningen Livestock Research Report 1359

| 29

Wageningen Livestock Research Report 1359

| 30

Wageningen Livestock Research Report 1359

| 31

Wageningen Livestock Research Report 1359

| 32

Wageningen Livestock Research Report 1359

| 33

Annex 4
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Annex 5

Workshop pictures from 1st of
August in 2018
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