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1.Acronyms 
 

AAU Addis Ababa University 

AMU Arba Minch University 

CDT-Africa Center for Innovative Drug Development and Therapeutic Trials for 

Africa 

CSA Central Statistical Agency 

CVMA College of Veterinary Medicine and Agriculture, AAU 

GD General Director 

DDG Deputy Director General 

EBI Ethiopian Biodiversity Institute  

EEFRI Ethiopian Environment and Forestry Research Institute 

EPHI Ethiopian Public Health Institute 

EPHA Ethiopian Public Health Association 

EFDA Ethiopian Food and Drug Authority 

HoREC Horn of Africa Regional Environment Centre and Network 

MoH Ministry of Health 

MoA Ministry of Agriculture 

MTF National Moringa task Force 

MinT Ministry of Innovation and Technology 

OH-EH One Health Eco Health 

PR Public relation 

SARI Southern Agricultural Research Institute  

SPHMMC Saint Paul's Hospital Millennium Medical College 

TMMRD Traditional and Modern Medicine Research Directorate 

WGARC Wondo Genet Agricultural Research Center 

WSU Wolaita Sodo University 

 
 
 
 



Proceeding of dissemination of Multisectorial Interdisciplinary Research Findings on Moringa stenopetala 

 

6 
 

2. Workshop inaugural sessions 
 

Welcome address 

 
Dear Your Excellency Dr. Getachew Tollera, Deputy Director General, Ethiopian Public Health 
Institute, 
 
Dear Your Excellency Ato Aschalew Abayneh, Deputy Director General, Ethiopian Public 
Health Institute, 
 
Dear Dr. Damtew Dereza, President, Arba Minch University, 
 
Dear Director of SARI, MoTI, EEFRI and delegates of EECF comission, 
 
Dear invited community representatives of moringa growing areas, 
 
Dear Prof Yalemtsehay  (“moringa mother”), 
 
Invited guests, principal and co-researchers, 
 
Dear all,  
 
Ladies and Gentlemen 
 
On behalf of Arba Minch University and its community may I warmly say to you a very 
welcome to all of you to this land of paradise and wisdom, Arba Minch town the capital of Gamo 
zone. 
 
The land of exemplary of peace, a community with ample indigenous knowledge of varieties 
 
In Gamotso language it is ..“Hashu Lo7o yetha!”  
 
Arba Minch University is more than happy to host this scientific workshop of Moringa research 
that was been led by multidisciplinary and interdisciplinary teams from 13 different research, 
academic, conservation institutions for the past three and half years. This research was on 
Moringa stenopetala, a plant that has been considered in the past as a tree food of the 
impoverished, of law income families or the poor’s. But, thanks to the research that has lifted its 
importance from the floor up into the height of the sky.  
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There has been many researches conducted on moringa, its use, nutrition values, moringa and 
immunity. Few to mention from the researches benefits to health:  moringa tree parts like the 
roots, the bark of the moringa tree has an antibiotic properties. It is used to help treat everything 
from sexually transmitted diseases, gout, and even arthritis to as nutrition supplement and 
immunity booster. Also similar to the roots, due to the high concentration of antibiotics, again, it 
can be dangerous if used inaccurately.  
 
In Ethiopia there are a lot of undiscovered food items that are in use by the society which still 
remained a homework for further investigation and production of scientific evidences so that 
they are consumed or either cautiously used knowledgably. The new knowledge that this 
research would give us in these two days beyond the scientific findings, would also show us how 
moringa production can play role in terms of job creation and production thereby contribute to 
the household accumulation of wealth or boost to the national economy as well. We, AMU are a 
research university where the appetite for high impacting and problem solving research is 
fortified and the differentiation has given the opportunity to embark on the energy for the new 
mission and role. I trust that all the hardships that the researchers had in this moringa research 
endeavor was a time where you all had a wonderful memory, teamwork spirit and today here you 
are to disseminate your hard work findings of the past 3.5  years. 
 
I congratulate you all for the success! 

The Ministry of Innovation and technology, the sole source of the grant for the research is on the 
top order of the list to be appreciated. We as a university are very thankful to the ministry for its 
unreserved support. You are in Arba Minch, the town tolerated the past times of uncertainty and 
social disarraysthrough its rich traditional and cultural ways of peace  guardianship. As long as 
you are in AM, you are in the safest place on this planet, in a best position of sense of relief as 
well. Please, for any information or support get in contact with our concerned organizers. 
 
At last but not the least, I say again welcome to Arba Minch, welcome to Arba Minch 
University, Welcome to this Dissemination workshop of Multisectoral interdisciplinary research 
findings on Moringa hosted by Arba Minch University. 
Enjoy your stay in Arba Minch 
 
Stay Safe 

I thank you! 

Behailu Merdekios (Assoc. Prof) 
Vice President for Research and Community Services 
Arba Minch University 
Ethiopia. 
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Key note and opening address  

 

Good morning All,  

 
All respected officials, researchers and experts from the Ministry of Innovation and technology, 
which is a source of grant for Moringa Stenopetala research project,  
 
All respected leaders, experts and officials from Ethiopian public health institute, the hosting 
institute of the research projects on Moringa,  
 
All respected officials, researchers and leaders from other collaborating institutions of the 
moringa research project,  
 
All respected researchers from public universities,  
 
Arba Minch university vice presidents, directors, deans, department heads, instructors, 
researchers and postgraduate students,  
 
All invited guests,  
 
Ladies and Gentlemen, 
 
It gives me great pleasure making an opening speech on this dissemination workshop of 
Multisectoral research findings on Moringa stenopetala, which is locally called Haleko, 
Shiferaw. All the guests who travelled long distance in your journey to Arba Minch, I would like 
to say welcome to Arba Minch. All participants welcome to these two days’ workshop. Those of 
you who were formerly AMU staff like Dr. Agena Anjulo and Dr. Fantahun W/Senbet and 
others welcome to your home.  

Dear participants, 

Now, Ethiopia is significantly progressing in the extent of using research results as a base for 
planning, decision making and development activities as a whole in its effort to be a country of 
well-developed in economic, social and political aspects. As we all know, research activities 
such as investigations and workshops like this are useful to enable a nation and its society to 
understand and use its available natural and social resources wisely and efficiently. Moringa tree 
is a very common and widely used plant for food by the community in Arba Minch town and the 
surrounding.  
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Thus, carrying out researches to improve utility of this tree for human food and economic 
purposes has locational advantage for Arba Minch University. As it has been proved that 
moringa tree has a nutritional and medicinal value for human health, the tree will have a 
significant national Thus, carrying out researches to improve utility of this tree for human food 
and economic purposes has locational advantage for Arba Minch University.  

As it has been proved that moringa tree has a nutritional and medicinal value for human health, 
the tree will have a significant national benefit for Ethiopian society as a whole. Though today’s 
workshop is a dissemination workshop on the research project which conducted for the past three 
years, a research on Moringa tree is going to be one of the regular and focal research and 
community service areas for Arba Minch University in the future. The university has also similar 
focus on Enset plant research.  

Dear participants, 

In working atour different institutions, all of we can take this project practices as a good learning 
experience as it was done by multi sectorial, institutional and divers professionals engagement 
and has been accomplished effectively. That is, the project can be taken as exemplaryfor it 
demonstrated a culture of working together in a team spirit for accomplishing such types of 
diverse projects. 
  
Dear participants, 

Currently, Arba Minch University is categorized as one of the eight research universities in 
Ethiopia.  In line with this leveling, the university is trying to expand and enhance post graduate 
education programs in order to upgrade the status of its research work.  The university has also 
strongly working to upgrade the profile of its academic and research staffs. Moreover, to enhance 
the research capacity and culture, the university hasestablished different research centersand is 
trying to enhancethese centers witha material and human resources. In general, in its next ten 
years strategic plan, the university gives due attention to advance its research work capacity and 
the system.Currently,the university runs 24 PhD and 101 mastersprograms which isalso 
instrumental to strengthen research work in the university. The university is going to launch and 
run more post graduate programs in the coming ten years. These all will enable the university to 
work further more systematic researches on Moringa stenopetala as well as on other necessary  
natural and social matters. 
 
Here, I would like to inform you that the next ten years strategic plan of Science and Higher 
Education Minster as well as AMU plan have a target to enhance a collaborative work with 
industries and research institutions in teaching learning, research and technology transfer and 
thereby we will have a better opportunityto contribute to our national development.  
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Using this opportunity, here, I would like to appreciate and thank all the collaborators who were 
working with Arba Minchuniversity on Moringa research project. I would say it was successfully 
progressed as per its project plan. I would also like to thank the organizing committee and 
coordinators of this dissemination workshop. 
 
Finally, I wish this dissemination workshop to be fruitfulin exchanging scientific ideas among 
the paper presenters and participants. I also wish all the guests, your stay here in Arba Minch to 
be joyful.  
 
Saying this, I declare that the dissemination workshop on Moringa stenopetala research project 
is officially opened 
 
Thank you 

 
 
Dr. Dametew Dereza, 

President, Arba Minch University 
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Welcome address 

 
H.E Dr. Damtew Dereza, President, Arba Minch University, 
 
Dear Vice presidents of Arba Minch University, 
 
H.E Dr. Getachew Tollera, Deputy Director General, Ethiopian Public Health Institute, 
 
H.E. Ato Aschalew Abayneh, Deputy Director General, Ethiopian Public Health Institute 
, 
H.E. Dr. Agena Anjelo,  Deputy Director General, Ethiopian Environment and Forestry Research 
Institute, 
 
H.E. Ato Terefe Alemu, Delegate Director General, Ministry of Innovation and Technology, 
 
Dear Invited Guests, Ladies and Gentlemen, 
 
 First of all I would like to welcome you all to this dissemination workshop of multi-
sectorial and interdisciplinary investigation of Moringa stenopetala.    
 

It is indeed a great honor and pleasure for me to see the presence of His Excellencies of 
various sectors and honorable invited guests and contributors from research institutions and 
universities collaborating partners considering the importance of this occasion from their busy 
schedule. 

 
 It is also my great pleasure to express my appreciation and gratitude on behalf of the 
directorate of Traditional and Modern Medicine for the successful completion of the multi-
sectorial and interdisciplinary of moringa to reach to the stage of the dissemination in this 
workshop.  
 
 May I now take this opportunity to invite Dr. Getachew Tolera, Deputy Director 
General of Research and technology transfer of EPHI to the stage to make keynote addresses and 
officially open the workshop  
 
Thank you 

W/o Frehiwot Teka, Acting director, TMMRD,  EPHI 
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Key note and opening address  

 

ክቡር ዶ/ር ዳምጠው ደርዛ የአርባ ምንጭ ዩኒቨርሲቲ ፕሬዚደንትና የዕለቱ ክብር እንግዳ፤ 

ክቡራን የአርባ ምንጭ ዩኒቨርሲቲ ም/ፕሬዚደንቶች፤ 

ጥሪ የተደረገላችሁ የክብር እንግዶች፤ 

በቅድሚያ የኢትዮጵያ ህብረተሰብ ጤና ኢንስቲትዩት ከአርባ ምንጭ ዩኒቨርሲቲና ሌሎች 
ባለድርሻ አካላት ጋር በመሆን በሞሪንጋ (ሃለኮ) የጥናት ውጤቶች ዙሪያ የተከናወኑትን የጥናት 
ሥራዎች ለተጠቃሚው ለማቅረብ በተዘጋጀው በዚህ የጉባኤ መድረክ ላይ ለመሳተፍ እንኳን 
በደህና መጣችሁ ለማለት እፈልጋለሁ፡፡ 
 
እንደሚታወቀው የኢትዮጵያ ህብረተሰብ ጤና ኢንስቲትዩት በቀድሞ ስያሜ የኢትዮጵያ የጤናና 
ስነምግብ ምርምር ኢንስቲትዩቱ በመባል በመቋቋሚያ አዋጅ ቁጥር 4/1996 ብሔራዊ የጤና 
ምርምር ኢንስቲትዩት፣ የኢትዮጵያ ስነምግብ ኢንስቲትዩትና በጤና ጥበቃ ሚኒስቴር ስር 
የባህል መድሃኒት ክፍልን በማቀናጀት የተቋቋመ ሲሆን፤ እንደገና በሚንስትሮች ምክርቤት 
አዋጅ ቁጥር 301/2013 መሰረት ደግሞ ለኢንስቲትዩቱ የኢትዮጵያ ህብረተሰብ ጤና 
ኢንስቲትዩቱ የሚል ስያሜ ተሰጥቷል፡፡ ኢንስቲትዩቱ የተቋቋመበት ዓላማ ቅድሚያ 
በተሰጣቸዉ የጤናና የስነ ምግብ ችግሮች እንዲሁም በብሔራዊ ደረጃ በሽታን የመከላከልና 
መቆጣጠር ስራን ለማገዝ  ነበር፡፡ በዚህ ረገድ የኢትዮጵያ ህብረተሰብ ጤና ኢንስቲትዩቱ ዓለማ 
ቅድሚያ በተሰጣቸዉ የህብረተሰብ ጤናና የስነ ምግብ ችግሮችን በመለየት ችግር ፈቺ ምርምር 
በማካሄድ፣ ድንገት ለሚከሰቱ የህብረተሰብ ጤና ችግሮች መከላከልና መቆጣጠር የሚያስችሉ 
ተግባራትን በማከናወንና ጥራት ያለዉ የላቦራቶሪ ስርዓት ለመዘርጋት የአቅም ግንባታ 
በማካሄድ የኢትዮጵያ ህዝብ ጤናን ማሻሻል ነዉ፡፡ ኢንስቲትዩቱ የሁለተኛዉን የእድገትና 
ትራንስፎረሜሽንና የጤናዉ ዘርፍ የትራንስፎረሜሽን መሰረት በማድረግ የልህቀት ማዕከል 
የሚሆንባቸዉን መሰረታዊ የሆኑ የትኩረት መስኮችን እንደ ዋና ምሰሶ በማድረግ በምርምርና 
ቴክኖሎጂ ሽግግር፣ በህብረተሰብ ጤና አደጋ ቁጥጥርና/ማኔጅመንት፤ በህብረተሰብ ጤና 
ላብራቶሪዎች ጥራት በአፍሪካ የልህቀት ማዕከል መሆንና በኢንስቲትዩቱ ማነጅመንትና 
አመራር መስክ እንዲሁ የልህቀት ማዕከል መሆን የሚሉ ናቸዉ፡፡ 
 
ኢንስቲትዩቱ ከተቋቋመበት ጊዜ ጀምሮ የተለያዩ አለም አቀፋዊ፣ አህጉራዊና አገራዊ ለውጦች 
እየተቀያየሩ የመጡና የማህበረሰባዊ ጤና ፍላጎቶች ሊመልስ በሚችል መልኩ የተዋቀረ ሲሆን 
ይህንን የተሰጠዉን የኢንስቲትዩቱን ተግባርና ኃላፊነትእና እነዚህን ለውጦች ከግምት ባስገባ 
መልኩ በውጤታማነት ለመፈጸም ጥረት በማድረግ ላይ ይገኛል፡፡ 
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በዚህ ረገድ በኢንስቲትዩታችን የምርምር ዘርፍ ከሚሰሩ በርካታ የምርምር አጀንዳዎች መካከል 
የባህላዊና ዘመናዊ መድሃኒቶች ምርምር ዳይሬክቶሬት የሀገርበቀል እውቀትንና ባህላዊ 
መድሃኒቶችን በዘመናዊና ሳይንሳዊ ጥናቶች ለመደገፍ የትኩረት አቅጣጫ በማድረግ ከሃገር 
ውስጥና ከአለምአቀፍ ባለድርሻ አከላት ጋር የሚያከናውናቸው የጥናትና ምርምር ሥራዎች 
ጉልህ ሥፍራን ይይዛሉ፡፡ በተለይ በሞሪንጋ (ሃለኮ) ጥናት ዙሪያ ከባለድርሻ አካላት ጋር 
በቅንጅት በመሥራትና ሥራውን በማስተባበር ከፍተኛ ልምድ ተገኝቶበታል፡፡ በዚህ በኩል 
ሞሪንጋን (ሃለኮ) ጥቅም ላይ ለማዋል የምርምር አጀንዳ በመቅረፅና በመተግበር አስተዋጽኦ 
ላደረጋችሁ የምርምርና የአካዳሚ ተቋማት እንዲሁም የካበተ የሀገርበቀል ዕውቀትና ልምድ 
በማካፈል የተሳተፋችሁትን የሀገርበቀል ዕውቀት አዋቂዎችን ሁሉ ከልብ ማመስገን 
እፈልጋለሁ፡፡ 

የተከበሩ የዕለቱ የክብር እንግዳ፤ 

የዚህመድረክ/ የዎርክሾፕ ተሳታፊዎች/ታዳሚዎች፤ 

ሁላችሁም እንደምትገነዘቡት ሞሪንጋ ወይም ሃለኮ በሀገራችን ከቅርብ ጊዜ ወዲህ ትኩረትን 
እየሳበ የመጣና ዘርፈ ብዙ ጠቀሜታ ያለው ሀገር በቀል እጽዋት ነው፡፡ በተለይ በደቡብና ደቡብ 
ምዕራብ የሀገራችን ከፍሎች ሞሪንጋ ወይም ሃለኮ የሚሰጣቸውን የተወሰኑ አገልግሎቶች 
ለመጥቀስ ያክል የሚከተሉት ማሳያዎች ናቸው፡፡ 
 

1. ለሰውና ለእንስሳ የምግብ ምንጭ በመሆን ያገለግላል 
2. ለመድሃኒትነት 
3. ውሃን ለማጣራት ወዘተ.. 

 
ይሁን እንጂ ከሀገር በቀል ዕውቀቶችና መድሃኒቶች አሁን ድረስ በሚፈለገው ደረጃ ጥቅም ላይ 
አላዋልናቸውም፡፡ ነገርግን በሞሪንጋ ወይም ሃለኮ ዙሪያ ያሉትን የዕውቀት ክፍተቶች 
በመፈተሸና የተበጣጠሱ ሥራዎችን ሁሉም ባለድርሻ አካላት ተቀናጅተው በጋራ በምግብና 
በጤና ዙሪያ፤ በአግሮፎረስቲሪና በሶሺዮ ኢኮኖሚ ዙሪያ ያለውን ጤቀሜታ በማጥናት ከሞሪንጋ 
የተለያዩ ቴክኖሎጂዎችን በማመንጨት ወደገበያ ወጥቶ ጥቅም ላይ እንዲውል ተደርጓል፡፡  
 
በዚህ ረገድ ይህ መድረክ በሞሪንጋ ዙሪያ የተሠረቱን የጥናት ውጤቶች ለማጋራትና በጥናቱ 
ላይ የተካፈሉትን የባለድርሻ አካላት ማለትም ከአካዳሚና ምርምር ተቋማት የመጡ 
ባለሙያዎችና የተቋም አመራሮች፤ የጥራት ቁጥጥር (ሬጉላቶሪ) ባለሙያዎች፤ በሞሪንጋና 
አካባቢ ልማት ዙሪያ የተሰማሩ መንግስታዊ ያልሆኑ ድርጅቶች ፤ የልምድ ልውውጥ ለማድረግ 
እንዲችሉ መልካም አጋጣሚን ይፈጥራል፡፡ 
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በዚህ የሁለት ቀናት ዎርክሾፕ ቆይታችን ወቅት የጉባኤው ተሳታፊዎች በሚቀርቡት ጥናታዊና 
ሳይንሳዊ መረጃዎች ዙሪያ ንቁ ታሳትፎና ውይይት በማድረግ ሞሪንጋ ወይም ሃለኮ 
ለህብረተሰባችን ደህንነቱና ደረጃውን የተጠበቀ ጠቀሜታና አገልግሎት እንዲሰጥ የወደፊት 
አቅጣጫ ማስቀመጥ ይጠበቅባችኋል፡፡ በመጨረሻም ይህ ዎርክሾፕ/ ጉባኤ እንዲሳካ 
የበኩላቸውን አስተዋጽኦ ላደረጉ ተቋማትና አስተባባሪዎች የላቀ ምስጋና ለማቅረብ እወዳለሁ፡፡ 
 

በትብብር ለሚሰሩ የጥናትና ምርምር ሥራዎች ከፍተኛ ግምትና ደረጃ እንሰጣለን! 
 
የተሳካና መልካም አውደጥናትና ውይይት እንዲሆንላችሁ እየተመኘሁ፤ ስብሰባው መከፈቱን 
አበስራለሁ፡፡ 
 
አመሰግናለሁ!!!!!. 

 

ዶ/ር ጌታቸው ቶሌራ 
 
የኢትዮጵያ ህብረተሰብ ጤና ኢንስቲትዩት ም/ዋና ዳይሬክተር ምርምርና ቴክኖሎጂ ሽግግር 
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3. Executive summary 
 
Moringa stenopetala  (Baker f.) Cufodontis is one of the plants having multipurpose property. 
It's local name is "Haleko" in Wollaytegna and Gamugna and “Shelaqta” (Konso), where it is 
endemic and indigenously used by the local community. It is also known as "Shiferaw" where its 
seedlings are distributed and cultivated in different areas. The cooked leaves of M. stenopetala 
are one of the best vegetable foods in some localities of Southern Ethiopia. It is also used as 
animal fodder. The flowers are good nectar sources for honey while the seeds are used in 
clearing muddy water. The plant is also traditionally employed as medicine for different health 
problems. Chopped fresh or dried root part mixed with water is used to treat malaria. Infusions of 
the leaves employed for the treatment of diabetes, hypertension, asthma and stomach problems. 
The seeds of M. stenopetala contain coagulant principles and have clearing effect on dirty water 
besides displaying antimicrobial activity.  M. stenopetala leaves are rich in nutrients and thus the 
plant has a potential to be used as protein and mineral resource for animal and human food 
supplements/formulations. M. stenopetala can be of a great input to fight the long overdue 
malnutrition problem with appropriate processing of its products. M. stenopetala is valuable for 
preventing soil erosion and promoting the agroforestry system that have enormous ecological 
and economic benefit. It is a good source of generating income to the rural poor. 
 
Despite the potential benefits of M. stenopetala stated above, there are challenges and constraints 
to maximize its benefits. Some of the challenges include fragmented studies in different fields on 
M. stenopetala to translate the knowledge generated for scaling up its market potential, supplies 
chain and trends; knowledge gaps in the agronomic variables to increase its harvest and crop 
yield; distorted and exaggerated promotion with little or no scientific basis on its medicinal and 
nutritional benefits leading to massive utilization and inflated price in the market; unsustainable 
exploitation of the genetic resource; adulteration of processed M. stenopetala product with cheap 
materials and problem of insect pest that infest moringa leaves causing defoliation. The versatile 
nature of M. stenopetala, the challenges and constraints to maximize its benefits creates a good 
opportunity for rmultisectorial and interdisciplinary collaboration for research and development 
to maximize the potential benefits of M. stenopetala. In view of this facts, a collaborative 
research work was undertaken through “One Health-EcoHealth” approach for the last 31/2 years 
by multisectorial interdisciplinary experts in the health and nutrition, agroforstery and economic 
valuation, and socioeconomic research components to generate scientific information thereby 
filling the knowledge gap, develop technology packages, value chain manual and quality control 
monographs and other documents that have policy implications.  
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The workshop was organized to disseminate the findings and create a platform for experience 
sharing the lessons learned during the multisectorial interdisciplinary collaborative research 
effort and set future directions on the scaling up of the beneficial aspects of the plant among 
researchers and academia, community leaders, sectorial offices and  decision making bodies. The 
workshop was organized jointly by the Ethiopian Public Health Institute and Arba Minch 
University with the involvement of the collaborating partners institutes. The workshop was held 
from February 25 to 28, 2021 at Arba Minch University Conference Hall, Arba Minch with 
maximum care to prevent the transmission of Covid-19. The workshop provided an excellent 
opportunity to create a forum for exchange of ideas among interdisciplinary groups of 
academicians, researchers and senior experts from universities and research institutes, 
biodiversity, agricultural and agroforstery scientists, socio-economists, sectors office heads, 
knowledgeable community elders and leaders of the community, regulatory authority experts as 
well as NGO dealing with sustainable environment and development to set directions on the 
potential benefits of the plant in various sectors. 
 
4. Objectives of the workshop and Topics of discussion 
  
4.1 General Objective 

• The major objectives of the workshop was to disseminate the research findings of 
multisectorial and interdisciplinary investigation undertaken on Moringa stenopetala. 
The workshop also creates a forum for experience sharing of the lessons learned during 
the multisectorial interdisciplinary collaborative research efforts besides acknowledging 
contributing partner institutions and investigators. 
 

4.2 Specific Objectives 
• To create a platform for dissemination of the health and nutrition, agroforstery and 

economic valuation, socioeconomic investigational findings on M. stenopetala,  
• To create a platform for experience sharing the lessons learned during the multisectorial 

interdisciplinary collaborative research  efforts,  
• To set directions on the scaling up of the beneficial aspects of the plant, 
• To organize acknowledging session for collaborating institutes and investigators. 

 
4.3 Topics of research findings presented and discussed 

• Overview on Interdisciplinary Investigational efforts on Moringa stenpetala (Haleko): 
Experiences and lesson learned through One Health-Ecohealth Approach. 

• Epidemiology of vitamin A level in Adult population in moringa consuming and non-
consuming community: Cross sectional study. 

• Epidemiology of diseases among adult population in moringa consuming and non-
consuming setting: Retrospective study. 
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• Level of biochemical and clinical parameters in chronic disease management of Diabetes 
and Hypertension among adult patients of Moringa stenopetala consuming and non-
consuming setting:  Hospital based prospective follow up  study 

• Health facility based prospective study among adult population of Moringa consuming 
and non-consuming setting. 

• Effect of Moringa stenoeptala leaves powder supplementation on the macro and 
micronutrient contents of maize/sorghum -soybean-chickpea: Complementary foods 
formulations. 

• Moringa stenopetala leaves and herbal adjuvants blend medicinal tea granule package for 
supportive care of pre-diabetes and pre-hypertension. 

• Microencapsulated nutrraceuticals product development from Moringa stenopetala 
leaves. 

• Effect of pollarding on growth and leaf biomass of Moringa oleifera in Arba Minch zuria 
woreda, Southern Ethiopia. 

• Effect of plant spacing  on growth and leaf biomass production  of Moringa stenopetala  
in Arba Minch Zuria woreda, Southern Ethiopia 

• Contribution of Moringa trees to the production of alley maize crops in experimental sites 
of Arba Minch Zuria district, Southern Ethiopia. 

• Effect of Altitudinal variation on the growth performance and Carbon stock sequestration 
Potential of Moringa stenopetala, 

• Moringa based agrisilviculture system for agrobiodiversity conservation in the Konso-
Dherashe districts, Southern Ethiopia. 

• The impact of Moringa stenopetala tree on soil fertility  status at Konso and Segen 
peoples zone, Southern Ethiopia Southern Ethiopia 

• Value chain analysis of  M. stenopetala production and utilization along the value chain. 
• Determination of economic value and GIS based resources mapping of Moringa 

stenopetala in South-western Ethiopia: Implication for conservation and sustainable use of 
biodiversity. 

• Tools and Methodologies for implementing Moringa Value chain: A General  Practitioner 
Guide. 

• Chemical Study of the Husk and Kernel of the Seeds of Moringa stenopetala 
• Directions and on the way forward 

  
4.4 Outcome of the workshop 

• Dissemination of the results of investigations of the health and nutrition, agroforstry and 
economic valuation, socioeconomic study components were undertaken for the workshop 
participants.  
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• The experience of the coordinative and harmonized research efforts of the multisectorial 
interdisciplinary team and the lesson learned in due course of collaborative efforts were 
shared for the workshop participants. 

• Directions were given and general understanding were reached on translation of the 
knowledge generated besides setting future direction for the scale up of the beneficial 
aspects of M. stenopetala.  

• Certificate of recognition was given for the contributing collaborating institutes and 
investigators 

 
5. Background of the workshop 
 
5.1 Background highlight on the dissemination workshop on Moringa stenopetala  
 
The proceeding of the workshop highlights the major points of interdisciplinary investigational 
findings of the collaborative research work that was undertaken through “One Health-
EcoHealth” approach, discussions of the plenary session, emphasis and the directions to guide on 
the next steps of action for the implementation of the interdisciplinary multisectorial 
collaborative research and development efforts on Moringa stenopetala. One Health–Ecohealth 
(OHEH) seeks to improve communication and encourage collaboration among public health 
professionals, physicians, veterinarians, environmental scientists, ecologists, biomedical and 
agricultural scientists to find out multidisciplinary solutions to the challenges of ecosystem and 
provide enhanced, expeditious and better quality health care for the people. In view of this facts, 
multisectorial institutions collaboratively engaged through interdisciplinary and holistic approach 
to investigate the most versatile plant, Moringa  stenopetala (Baker f.). Cufod. The plant is used 
as food source, animal fodder, bee forage, medicine and water purification by the indigenous 
community of the South and South Western part of Ethiopia. This study aims to explore the 
health and nutritional effects of M. stenopetala, the interaction between the socioeconomic, the 
environment, aspect of cultivating and commercializing M. stenopetala tree products through 
One Health–Ecohealth approach. Multidisciplinary research approach that include health and 
nutrition, agroforestry, agroecology and economic valuation, and socio-economy were employed 
in this study. The investigations comprised of community, experimental site and laboratory based 
studies to generate evidence based information and technology packages.  
 
The summarized findings of the multisectorial and interdisciplinary studies are indicated below.  
Cross sectional comparative community based study was undertaken in a total of 1459 
participants in moringa and non-moringa consuming areas to assess the biochemical and clinical 
parameters. Prevalence of vitamin A deficiency in M. stenopetala consuming group was 10.18% 
with 95% CI (5.40, 11.40) compared to that of non-consuming group (19.85% with 95% CI 
(13.2, 23.0).  
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The prevalence of vitamin A deficiency among under-five children in moringa consuming group 
was 30.5% where as in non-moringa consuming area 42.9% indicating that M. stenopetala 
consumption has significant contribution in both adults and under children. The mean values for 
biochemical parameters for moringa consuming and non-consuming study participants were 
were within reference range interval of the test kits value and clinical guide. Anterior neck mass 
in both study sites did not reveal the presence of thyroid enlargement. The mean TSH, total T4 
and T3 value of adults and children among moringa consuming and non-consuming participants 
were within the reference interval value range.  
 
Health facility based prospective study conducted in 226 diabetics, hypertensive and comorbid 
patients who were on chronic care follow for one year showed that, daily and weekly 
consumption of M. stenopetala as vegetable, local prepared staple food (Kurkufa and Fossese), 
as tea or soup form has reducing effect on blood pressure (both diastolic and systolic) and fasting 
blood sugar levels. The mean measurements of cholesterol, low density lipoprotein, triglyceride 
and systolic blood pressure have lower score in moringa consuming area compared to non-
moringa consuming area. 
 
The technologies developed from M. stenopetala leaves powder could be utilized as nutritional 
supplementation besides M. stenopetala blended with adjuvant herbs tea granule infusion for 
medicinal purpose. M. stenopetala leaves and cereal flour based supplementation formulation 
coded 10 and 12 found to have highest carbohydrate, protein, crude fiber and ash contents 
besides its overall acceptability from sensory evaluation and physicochemical parameters. The 
primary herb M. stenopetala admixed with adjuvant herbs tea granules infusion complies the 
physicochemical and microbial quality standard requirements. The products were having 
acceptable flavor and odor besides producing a stable product by preventing microbial 
degradation. The blended tea granule infusion did not showed toxic signs and behavioral change. 
Furthermore, the tea infusion showed diuretic and anti-hyperglycemic activity. Therefore, M. 
stenopetala as a primary herb admixed with herbal adjuvant tea granules may serve for 
supportive care of pre-diabetic and pre-hypertensive patients coupled with exercise and 
appropriate nutrition. 
 
The major findings of agroforestry studies conducted to evaluate the contribution of M. 
stenopetala tree to climate change, farmland diversity and agro-biodiversity at field sites as well 
as the effect of pollarding on growth and leaf biomass, plant spacing on growth performance and 
biomass in experimental sites, are summarized below. Studies on the altitude effect on growth 
performance and carbon stock sequestration potential of M. stenopetala determined at three 
locations showed that the height and diameter (dbh) of M. stenopetala was significantly higher at 
lower altitude compared to mid and high altitude. The significant higher growth at lower 
elevation may be due to its better adaptability to lower altitude and photosynthetic efficiency that 
is contributed by more exposure to light compared to other altitudes.  
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Growth performance and carbon stock sequestration potential of M. stenopetala tree in farmer 
plots significantly higher at lower altitude as compared to mid and high altitude. Field based 
assessment of the composition of the tree and shrubs, type of crops and M. stenopetala tree 
agroforestry revealed that vast integration of species diversity with respect to 18 crops and 22 
woody tree species in a piece of land with a dominancy of M. stenopetala tree determined in 
Konso-Dherashe valley.  
 
Field based studies in Fasha, Gamole and Holte in Konso-Dherahse value to evaluate the impact 
of M. stenopetala tree on soil fertility status revealed that total nitrogen ranged 0.12 to 0.16, soil 
organic matter 2.64 to3.28, available phosphorus 25.38 to 43.38, calcium and magnesium 29.81 
to 40.19 and 8.15 to 10.55, respectively. The value demonstrated moderate to higher rating 
range. The higher amounts of soil organic matter under the tree canopies may imply that more 
cations would be released to the soil through mineralization as a result the amount of negative 
charges in the soil would be higher.  
 
Experimental site based studies on the effect of spacing on green leaf production and branch 
biomass of M. stenopetala revealed that germination rate and seedling growth of M. stenepetala 
was higher compared to any other tree species. M. stenepetala seedling reach on average of 1.3m 
height in four months and bears 24 to 29 branches. Spacing has significant effect on carbon 
sequestration (CS), diameter at breast height (DBH) and height at p< 0.05 when age of the tree 
was increasing. Distance between two M. stenepetala tree has significant effect on leaf 
production, leaflet and branch biomass at 18 months age (p <0.05). Among the different spacing 
and rows 4×5 m spacing has higher production of leaf, leaflet and branch biomass per single tree 
than all other spacing's which has statistically significant variation. It produces 7.38Kg/T, 
4.92Kg/T and 74.71Kg/T GL, LL and BB respectively. Experimental based study to determine 
the effect of pollarding on growth and leaf biomass revealed a pronounced effect that was 
observed on leaf production as well as on re-growth after cutting. The best cutting height for the 
study area to enhance the leaf biomass found to be 0.5m and above ground. Studies on 
contribution of moringa trees in the production of alley maize crop showed that the integration of 
M. stenopetala with maize intercropping in their farming systems is a feasible option to generate 
income and other benefits derived from planted moringa trees. 
 
Assessment of the total economic value (TEV) and GIS based resource mapping to identify 
suitable areas for M. stenopetala production in South Western Ethiopia demonstrated the 
following major findings. The mean average intercropped size of land with M. stenopetalla was 
1.10 hectare. The study participants confirmed that they were daily consumer of M. stenopetalla 
(Haleko) leaves as vegetables. The mean consumption of Haleko leaves per week per household 
was 5.56 bundles. 145 (65.9 %) of the respondents were sold Haleko at local market and on 
average they earn 91.31 ETB per week which is 4565.5 for fifty weeks per year. 
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Moreover, Haleko is more preferable by the local communities for food consumption and 
traditional medicine purpose than selling in the market. The total economic value (TEV) of 
Haleko per year per person found to be 12,263.42 ETB per  year per HH. Regarding, willingness 
to pay (WTP) for M. stenopetala from future direct and indirect use value prospect, the 
maximum average mean willingness to pay were accounted 9,000 Eth Birr per HH per year. 
Whereas, the minimum mean willingness to pay was accounted 732.76 Eth birr per HH per year 
for recreation, natural beauty and aesthetic value. Therefore, there is a need to plan better and 
integration among smallholders to enhance the value of M. stenopetala that contribute to the 
conservation and sustainable utilization of the resources. 
 
As a conclusion and recommendation, M. stenopetala reduces vitamin A deficiency, it has no 
significant effect on thyroid function and reduces blood pressure (both diastolic and systolic) and 
fasting blood sugar level. M. stenopetala tree has advantage in improving growth performance 
and carbon sequestration. Agroforestry practice plays an important role for in-situ conservation 
of biodiversity that supplies the basic and multipurpose products besides the sustainable 
utilization of the resources. The health technology products developed such as M. stenopetala 
leaves powder and cereal flour blend supplementation could substitute imported expensive 
fortified foods and micronutrients. Studies on nutritional values (bioavailability) of M. 
stenopetala supplementation with chickpea formulations in human study participants could add 
value for scale up of the product. M. stenopetala and adjuvant herbs granule tea infusion package 
may serve as supportive care for pre-diabetic and pre-hypertensive patients coupled with exercise 
and appropriate nutrition following the clinical trial in humans for the anti-diabetic and 
diuretic/hypertension effect. The uncompleted pending study on the ecology, biology and pest 
behavior for the control of moringa pest (Noordia biliteallis) that could not be completed due to 
the seasonality nature of the pest and financial constraints need to be undertaken and completed 
to contribute for the interventional efforts of moringa pest. The various developed monograph, 
value chain guide manual and agro-forestry package model of M. stenopetala could serve for the 
evaluation of the quality control and provide technical guide for sustainable. M. stenopetala tree-
based businesses. Therefore, M. stenopetala has nutritional and health value and its use and 
conservation have to be properly exploited and maximized.   
  

5.2 Proceeding of the workshop 
 
The dissemination workshop for multisectorial interdisciplinary collaborative research and 
development efforts on M. stenopetala  was organized jointly by EPHI and AMU. The workshop 
was held at Arba Minch University Conference Hall, Arba Minch from February 25 to 27, 2021. 
The major objective of the workshop was to disseminate the research findings of multisectorial 
and interdisciplinary investigation undertaken on M. stenopetala.  
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The workshop also creates a forum for experience sharing of the lessons learned during the 
multisectorial interdisciplinary collaborative research efforts besides acknowledging contributing 
partner institutions and investigators. The workshop provided an excellent opportunity and venue 
for disseminating and discussing of the study findings and research efforts on Moringa 
stenopetala. In addition the workshop facilitated to exchange ideas on collaborative approach 
among multisectorial  interdisciplinary group of researchers, academicians and other experts. A 
total of 229 participants attended the workshop. The participants were academicians, researchers 
and senior experts from Ethiopian Public Health Institute (EPHI); Arba Minch University 
(AMU); Ministry of Innovation and Technology; Addis Ababa University (AAU); Sothern 
Agricultural Research center (SARI); Wondo Genet Agricultural Research Centre; Ethiopian 
Institute of Agricultural Research (WGARC-EIAR);  Center for Innovative Drug Development 
and Therapeutic Trials for Africa, AAU; Ethiopian Biodiversity Institute; Ethiopian Environment 
and Forestry Research Institute; Ethiopian Food and Drug Authority; Horn of Africa Regional 
Environment Centre and Network; Saint Paul's Hospital Millennium Medical College; Ethiopian 
Public Health Association (EPHA); Federal Ministry of health; Community elders and leaders; 
health, agriculture and other sector zonal and worda office heads and delegates. 
 
5.2.1 Reception and Recognition session 
 
The dissemination workshop was started on February 25, 2021 through reception and recognition 
sessions in the presence of guest of honors and workshop participants starting 7pm at Tourist 
hotel. The dinner reception program was organized and fully sponsored by Arba Minch 
University. The reception started by introducing the program by the event organizers, Ato Eshetu 
Zerihun and Ato Direselign Misker. The event organizers then invited Dr. Teshome Yirgu, AMU 
Research Executive Director to give a welcome speach to the invited participants. Dr. Teshome 
welcomed the guest of honors and all the invited participants to the beautiful and safe city of 
Arba Minch and the evening reception program. He then wishes a happy evening event and 
wishes all the best for the subsequent workshop delivery days. This was followed by a very  
impressive and stimulatory traditional and cultural music's performances by the band of Tourist 
hotel. All the participants enjoyed the exciting performance of the different cultural shows of the 
band. 
 
The event organizers then invited Ato Kora Gara, community leader, elder and National Moringa 
Task Force member to make a speech and blessing words. Ato Kora then make a welcome note 
and blessing words to the participants and workshop days. Ato Kora then displayed an exciting 
song on moringa that was coupled with dance. Ato Kora speech was followed by an impressive 
different cultural music by the Tourist band that entertained the audiences.  
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Ato Eshetu and Ato Diresilign then displayed a the very impressive and educative poems that 
entertained the evening program participants. The event organizer then invited the guest of 
honors and workshop participants for the buffet dinner reception.  After the dinner, the event 
organizer then called Ato Gezahgen Tesfaye, public relation (PR) of EPHI and Ato Bedru Husen, 
PR of AMU to podium to lead the recognition session of the program.  
 
The PRs of EPHI and AMU then invited Dr. Getachew Tolera and Ato Aschalew Abayneh, 
DDGs of EPHI and Ato Behailu Merdekios, Vice president for research and community services 
to the platform to issue the recognition certificates for the 13 institutions which participated in 
the interdisciplinary research on moringa.  Crystal inscribed certificate was then given to five 
outstanding contributors of the collaborating partners. This was followed by award of certificate 
of recognitions for 78 investigators that make unreserved contribution for the successful 
accomplishment of moringa project. The reception program was adjourned at 4pm. 
 
5.2.2 Opening ceremony and Scientific session 
 
The master of ceremony during the opening ceremony and scientific session for the workshop 
were Prof. Yalemtshay Mekonnen and Ato Wondwosen Girmay, members of the National 
Moringa Task force. They  introduced themselves and welcomed all the workshop participants. 
Ato Wondwosen requested the workshop participants to introduce their names, where they came 
from, their institutions and positions. Prof. Yalemtshay introduced the two days workshop 
program and then invited Ato Behailu Merdekios, Vice president for research and community 
service of AMU to make welcome speech. Ato Behailu welcomed all the workshop participants 
and delighted to host the workshop and gave an overall insight regarding the research findings of 
moringa in health, agroforstery, environment, etc to improve the livelihood of the community. 
He acknowledged the organizing committee of the workshop and wished a pleasant stay in the 
beautiful city of Arba Minch. He then invited H.E Dr. Damtew Dereza, the president, Arba 
Minch University to give a keynote address. H.E Dr. Damtew Dereza then noted the importance 
of M. stenopetala to health, human and animal nutrition agroforstery, environment and other 
aspects, and the need for holistic interdisciplinary research efforts to generate evidences and 
produce technology to maximize the potential use of M. stenopetala in order to improve the 
livelihood of the community and  contribute to the economy. He further elaborated the major role 
and activities of Arba Minch University in academic affairs, research and community services. 
Dr. Damtew then expressed the commitment of Arba Minch University in giving the necessary 
support for the collaborative efforts of all partners and then officially opened the dissemination 
workshop on moringa. 
 
Prof. Yalemtsehay then invited, W/o Frehiwot Teka of EPHI to make a welcome speech and to 
invite the guest of honor from EPHI.  
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W/o Frehiwot, Acting director of Traditional and Modern Medicine Research Directorate 
(TMMRD-EPHI) welcomed the workshop participants and gave general outlook on M. 
stenopetala and the role and research activities of TMMRD and  then invited  H.E. Dr. Getachew 
Tollera, the Deputy Director General of EPHI to give keynote speech. Dr. Getachew welcomed 
the workshop participants and gave a general highlight about the major  roles of EPHI on 
research and technology transfer, public health emergencies management and quality assurance 
of all the diagnostic laboratories in the regions besides the research efforts made on Moringa, 
multisectorial and interdisciplinary concerted efforts through one health approach. Dr. Getachew 
briefly described the importance of the dissemination workshop and stressed that the workshop 
participants are expected to discuss on the research findings of multisectorial collaboration, and 
set future direction. He noted that the EPHI will advocate collaboration and work together 
through partnerships. He then declared the official opening of the workshop and wished a fruitful 
deliberation. 
  
The master of ceremony organizers then introduced the moderators for the morning scientific 
session, Dr. Alemayhu Bekele from CDT-Africa and  Dr. Assefa Deresa from EPHI to moderate 
the presentations after the tea break. The ceremony organizers then informed participants to have 
a 30 minutes tea brake and return back to the conference hall on time.  
 
After the tea break, Dr. Assefa, introduced the topics and speakers that deliver the four 
presentations. Dr. Alemayhu, then called the speakers sequentially to deliver the presentation 
within the allotted 15 minutes. The first speaker then gave an overall insight about moringa 
project investigational efforts in different discipline, the summarized findings in each sectors and 
output and outcome summaries, and lesson learned in the course of the joint effort of the teams. 
The subsequent speakers gave the cross-sectional and retrospective study findings. The presented 
topics titles were indicated below.  
 

• Overview on interdisciplinary Investigational efforts on Moringa stenpetala (Haleko): 
Experiences and lesson learned through One Health-Ecohealth Approach, Dr. Asfaw 
Debella, EPHI.   

• Epidemiology of vitamin A level in Adult population in moringa consuming and non-
consuming community: Cross sectional study, Ato Direselign Misker, AMU. 

• Epidemiology of diseases among adult population in Moringa consuming and non-
consuming setting: Retrospective study, Ato Ashenif Tadele, EPHI. 

• Level of biochemical parameters (LFT, RFT, TSH, etc) and metabolic syndrome in 
Moringa consuming and non-consuming community: Comparative cross sectional study, 
Ato Terefe Gelibo, Formerly at EPHI, PhD fellow, Now ICAP. 
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Dr. Alemayehu  gave a general highlight on the presentations before commencing the discussion. 
This was followed by brief description highlight regarding One Health and the importance of 
One Health approach in research undertakings to intervene the challenges of health was made  by 
Dr. Assefa  He then open the forum for questions, comments and feedback. A number of queries, 
comments and feedback were raised by the participants.  
 
The discussion sessions were very impressive since important inputs and feedbacks were 
provided to the presenters. Responses and clarification were provided by the presenters for the 
queries posed by the participants. The morning session was adjourned at 1pm for lunch break 
off.  
 
Questions raised and feedbacks given by the participants, and responses of presenters 

 
• Do Moringa Consuming and non consuming areas comparable? Ato Direselegn 

Response: When we say Moringa consuming and no consuming areas, there is no 100% 
difference. But there is statistically significant difference with regard to Moringa 
utilization among the study sites considered during the study 

• How do you know whether the increased level of serum retinol is due to vitamin A 
supplementation? Ato Direselegn 
Response: We didn’t consider life time supplementation of Vitamin A. But Children 
with Sever Acute Malnutrition were excluded and those with recent supplementation 
were excluded  

• Can we talk boldly the recommendations by cross sectional study design? Ato Direselegn 
Response: The recommendations were made based on the findings of the study. The 
study design is appropriate for the objective intended to assess and so the 
recommendations are appropriate 

• What about the finding, if the study area is similar?  Ato Direselegn 
Response: We assume that the population is nearly similar except Moringa utilization. 
So, I think similar findings can be obtained  

• What is the result of serum retinol level with leaf age and position? Ato Direselegn 
Response: We have not yet assessed, these can be the future research area for researchers 

• The interpretation related with Low HDL (44.7% in MO and 55% in Non-moringa 
Consuming) is not clear? Ato Terefe   
Response: Overall, people who have low HDL cholesterol will have greater risk of 
developing heart disease than people with high HDL levels. In this study the proportion 
of population with low HDL in moringa consuming is 44.7% which is lower than 
moringa non consuming (55.7%).  Indicating the effect of moringa on maintaining Low 
HDL level. 
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• The classification of MO and Non- MO without considering additional parameters such 
as geographic similarities (e.g. Weather condition, feeding habits etc...).Ato Terefe   
Response: The comments are well accepted. Due to time constraint, the detail 
methodology is not presented. The concern to discovering geographic similarity issues to 
consider a broad overview on population growth, information infrastructure, the 
condition of cities, the spread of diseases, and much more were well accepted and to be 
detailed in the  methodology. 

• Moringa leaves age (more than one year Vs this year product; Tree leaves Vs shrub type 
of moringa) matters for any biological effect. Asfaw 
Response: We used moringa leaves harvested from AMU and SARI experimental sites 
whose age and growth types were uniform for making laboratory based studies and 
technology products development such as moring based complementary foods and herbal 
tea granules.  

• Moringa stenpetala tree has social values, it has significant importance during marriage 
since it is given to as a gift for a bride.  Such type of research will have value added for 
the community. Asfaw 
Response: The comment is well taken. 

• You have generated a lot of scientific evidence, How is your dissemination strategy, 
brochure? Guidebook, considering in the school curriculum/educational system? 
Response: The information generated are disseminated in the form  technical report,  
publications in scientific journal, dissemination forums such as scientific conferences, 
workshop, proceeding out puts of workshop, brochure and leaflets in Amharic and local 
languages 

• M. stenopetalais considered as a magic tree since it has a number of desired effect and 
use by the community. It is a very important tree that have economic value by the 
community. It should have economic scaled up through initiation of agro processing 
Asfaw 
Response: The comment is well taken and hope it will be considered by the collaborating 
partners. 

• In the disease’s distribution or epidemiological study, one of the factors to be considered 
is ecological difference. Did the study consider the ecological variation? Are the study 
sites comparable?     Ato Ashenife 
Response: During designing the study, the ecological variation, the consumption of 
moringa, household feeding practice, the type of health facilities available, and whether 
the study area is growing or not were considered in the study. The selected study areas 
included both highland and lowlands in both consuming and non-consuming areas. We 
tried to minimize the ecological variation, however, there was no perfect similarity 
between the study area. This is one of the limitations of the study. 
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• In selecting the study area, did you consider low lands in non-moringa consuming areas? 
Ato Ashenife 
Response: With regard to retrospective epidemiological study of diseases of the adult 
population, the study is totally inclusive of both lowlands and highlands in both moringa 
consuming and non-consuming areas. The ultimate objective is to see the trends of both 
communicable and non-communicable diseases, data were collected from the health 
facility and the woreda health office to represent the lowlands in non-moringa consuming 
areas.   

• Data validity concern: Are you considering Chencha as a malarias area?   Ato Ashenife 
Response: We considered Chencha town as one of the non-moringa consuming areas. 
Chencha has one hospital and health center. The hospital serves not only for the town but 
also serves other catchment areas including lowlands. There was malaria report in the 
hospital and Chencha wereda health offices.  Being malarias or not was not our selection 
criteria, however there was a malaria report from the hospital and wereda health office. 

• The study findings were not supported by other study findings?   Ato Ashenife 
Response: The study results were supported by appropriate finds from other studies and 
included in the main document. But the current study design is quite different from other 
studies, there was scarcity of literature. It is the first study and may serve as a baseline 
study for other researchers and official administrations. 

 
The afternoon session was mainly dealt with health technology products developed from M. 
stenopetala and the clinical findings observed following moringa consumption from facility 
based study. The moderators for the  session were Prof. Yalemtsheay Mekonnen from AAU and 
W/o Winshet G/tsaddik from AMU.  Prof. Yalemtsheay informed that in the interest of time, all 
the presentations and discussions will be made before the tea break to compensate the delay 
following lunch. She infored that the participants will then have tea/coffee refreshment and leave 
to their hotel for rest or will have time to visit the beautiful Arba Minch. W/o Winshet then gave 
a brief introduction of the four speakers and called the presenters sequentially to make their 
presentation within the allotted time of 10-15 minutes. The  topics presented during the afternoon 
were the following. 
 

• Level of biochemical and clinical parameters in chronic disease management of Diabetes 
and Hypertension among adult patients of Moringa stenopetala consuming and non-
consuming setting:  Hospital based prospective follow up  study, Ato Eskeziyaw 
Agedew, PhD fellow, currently Debre Markos University. 

• Effect of Moringa stenoeptala leaves powder supplementation on the macro and 
micronutrient contents of maize/sorghum-soybean-chickpea: Complementary foods 
formulations, Ato Adamu Belay, PhD fellow,  EPHI . 
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• Moringa stenopetala leaves and herbal adjuvants blend medicinal tea granule package for 
supportive care of pre-diabetes and pre-hypertension, Dr. Asfaw Debella, EPHI.   

• Microencapsulated nutrraceuticals product development from Moringa stenopetala leaves, 
Dr. Eng. Debebe Worku, Ambo university. 
 

Prof. Yalemtsheay then came back to the podium to moderate the discussion after an energizer, a 
refreshing physical activity for the participants. She then opened the forum for questions, 
comments and feedback. A number of questions, comments and feedback were posed by the 
participants.  
 
Responses and clarification were provided by the presenters for the queries posed by the 
participants. The discussion sessions were very interesting, important inputs and feedbacks were 
provided to the presenters. The afternoon session was adjourned at 4:30pm. The participants 
were then have tea/coffee refreshment and then left to their hotels.  

 
Questions raised and feedbacks given by the participants, and responses of presenters 
 

• What is the form of the preparation of the tea granule, tea infusion or decoction?   
Response: Asfaw 
Response: The herbal tea granules are prepared in the form of infusion (Adding boiled 
water on the dried granule placed in the sieve). Decoction (boiling the leaves and water 
together) may cause deterioration of  the constituents of the leaves. 

• In which season is mornga project is maximized? The technology and information 
generated in this study for increasing the productivity of moringa should be shared to the 
farmers so that entrepreneurs will be also benefited when the production of moringa is 
maximized Asfaw 
Response: The technology and information generated during the study will be 
disseminated to the transfer through extension program. 

• Do the moringa based medicinal herb tea granule have potassium sparing property, how 
is that?  Asfaw 
Response: The experimental data for moringa based and adjuvant herbal tea revealed a 
significant Na+ urinary excretion (P < 0.001) (natruresis) and Na+/K+ ratio (P < 0.05) at 
all test doses compared to K+ excretion. M. stenopetala contained substantial level of K+ 
but  the level of excretion which may indicate potassium sparing effect. The result 
revealed that the range of Na+, K+ and Cl- content in the tea infusion of different doses of 
M. stenopetala blended with the adujvant herbs were 19 to 45 for Na+, 60 to 82 for K+ 
and 16 to 36 for Cl- which were much below the electrolyte value determined  in urine 
specimen from experimental animals 
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• You have stated pre-diabetic, which types of diabetes  Asfaw   
Response: Type-II 

• Incremental body wt is a factor to ensure safety, but when body increased  it tends to 
increase blood sugar, what is the possible explanation?   Asfaw 
Response: Increased body wt ensures the safety since it indirectly give information of 
good food consumption behavior of the animals, however, the increased in body wt did 
not cause any effect on blood sugar this may be account for antihyperglaycemic effect of 
M. stenopetala.The acute toxicity study showed no mortality and apparent signs of 
toxicity were observed after administration a single dose of the herbal tea infusion up to 
2209.6mg/kg in the treated mice during acute toxicity studies.The control and treated 
groups of mice exhibited an increment in body weight. The gross pathological 
examination revealed no significant changes in the vital organs such as liver, kidney, 
heart and stomach of the mice, in both control and treated groups.  

• How is the feeding habit of Haleko? Haleko mixed with grain, Kocho combination? What 
is eaten along with Haleko (Haleko reduce blood sugar and Kocho increase blood sugar? 
Is it because the vegetable nature of HalekoVs blood reducing property? Asfaw 
Response: Haleko is consumed as vegetable, mixing with cereals like maize and sorgum 
floor roll (Kurkufa, fossse), as soup and tea beside eating the vegetable with Kita made of 
maize, sorghum, etc. The blood sugar reducing property is attributable for the tea, 
vegetable, soup of Haleko. In the facility based follow up study the patients took the 
above forms of Haleko and those who consume  Haleko in any form have decreased 
blood sugar compared to the control study sites that are not taking Haleko   

• The issue of mold free, the view of the community in moldy foods have advantages in 
managing maneustral irregularities, is it really true? What is the relation of mold growth 
and moringa product? Asfaw 
Response: The high content of protein in moringa favors mold growth; this should be 
prevented during harvesting and processing besides using herbal preservatives. Mold 
manifestation of foods leads to the production of aflatoxins whose control is strict 
requirements in the quality and safety of edible products. Aflatoxins could lead to 
hepatotoxicity,  

• How the moringa consumption in the form of tea, cabbage and soup form reduced 
significantly the blood pressure and fasting sugar level?   Ato Eskeziyaw .    

• Response: Moriga based dish which prepared in the form of tea, cabbage and soup had 
better amount of moringa leaf and powder contents, so this dietary form of moringa based 
dish had better moringa contents this increase the concentration and brings significant  
reduction on blood pressure and blood sugar level.   
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• Why do not you consider studying drug interaction? Moringa anti diabetic/ 
antihypertensive during facility based follow up?  Ato Eskeziyaw 
Response: This is observational study that intends to collect information of each patients 
through the requestregarding  the quantity, frequency and form of moringa consumption 
and health conditions coupled with physical and biochemical parameters 
measurements.Biochemical indicators such as LFT, RFT within normal level and do not 
indicate any untoward effect. Patients also do not complain any effects when consuming 
moringa foods and the therapeutic agents during follow up periods.  besides FBS and 
Physical measurements 

• Regarding microencapsulated products, where is the site of absorption or release of the 
bioactive microencapsulated nutraceutical products takes place? How did you know it? 
Dr Debebe 
Response: The release of bioactive compounds from microencapsulated nutraceutical 
products depends on the type of the coating materials. If the product is developed using 
maltodextrin as a coating material, the release of bioactive product will be gastric 
fluid due to the presence of  amylase enzyme where as if mixture maltodextrin and high 
methoxyl pectin is used, the release of bioactive compounds will be taken place in small 
intestine. This might be due to the solubility of this pectin is higher at neutral pH. This 
was tested by using simulated gastric and intestinal fluid. 

• Why did we consider the body weight increment of the diabetic mice as an advantage 
since the increment of the body weight is not good for health? Dr Debebe 
Response: It is known that diabetic induced mice using STZ leads to the physiological 
disorder, loss of amino acid and inaccessibility of energy. Hence the animals  lose their 
body weight. However, when the animals show the increment of body weight while they 
are treated by ant diabetic products, it shows the reduction of blood glucose level so that 
the animal will gain their body weight. Therefore, body weight improvement is the 
indication of the recovery of the diabetic animal.  

• Where did you dry Moringa stenopetala leaves? Dr Debebe 
Response: The leaves were dried at Arba minch University 

• Why do freshly cut stored moringa leaves generate high heat after a while? since the 
community claims its hotness on their back, when the fresh leaves packed with sacks and 
carrying leaves during transporting for market unless they carry it openly? Why easily 
perishable. Dr Debebe 
Response: The heat generated from the cut moringa leaves is because of the enzymatic 
reaction, the reaction between the glucosinolate contents of the leaves and the enzyme, 
Myronase that is possessed in the cellular structure of the leaves. The enzymatic reactions 
lead to the production of the unstable compound, isothiocyanate that lead to the release of 
high heat to form a stable compound. The easy perishability of the leaves also contributed 
due to the enzymatic reaction.. 
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• How do you select the sensory evaluation panelists?  Women with high 
capacity/experience in sensing food products without tasting and only odor is used to 
judge the food products since she may be expert in food cooking Ato Adamu 
Response: Women’s are selected b/c of their sharpness in evaluating taste, feel and odour 
and coded samples were used to avoid bias. 

• How do you ensure the method itself did not introduce bias when you did the sensory 
evaluation?  Ato Adamu 
Response: All methods has its own limitation, the sensory evaluation is depend on 
human subjects, so, in order to avoid bias, the sample is coded and the number of 
participants were around 30 to takes the average, in addition to this, the panelist are 
healthy, not affected with common cold, not drinker and smoker in order to avoid the 
sensory evaluation assessment. 

• Why moringa tea have more effect on pre-eclampsia? Is it possible to recommend for 
pre-eclamtic /during pregnancy remember the case of thalidomide. Asfaw 
Response: The herbal tea when administered to pregnant experimental animals (rats), 
there was no observed effect in the animals during and after the experimental time, nor 
problem of abortion, still birth, deformity of the delivered animals. Although, the 
community including pregnant women consume moringa leaves and our finding in 
experimental animals do not have any effect on pregnant animals & the delivered 
animals, We do not recommend the use of herbal tea for pregnant women unless 
ascertained through clinical trial,  

• Why the leaves of moringa is not processed (drying process) in an oven at Arba Minch to 
prevent color change and microbial growth process instead of taking to Addis Ababa. 
How do you transport the samples? Asfaw 
Response: The leaves of moringa easily deteriorated (color change) up on harvesting. In 
addition to this it facilitates the growth of microorganism due to the leaves high content 
of protein;therefore, the leaves are transported as fresh using deep freezer at a 
temperature of -17O

• M. stenopetala developed technologies may enhance high demand, do you think that the 
farmers production meet the or  any means to increase its productivity to meet the 
demand role? its role for soil acidity and its advantage in prevention/averting drought 
Asfaw 

C. This could maintain the quality of the leaves during processing, 
formulation and maintain the quality control thereby facilitating the safety and efficacy 
testing of the product. The blending of moringa leaves with adjuvant herbs with 
antimicrobial effect to improve palatability, prevent microbial growth and chemical 
stability. 

Response: This question will be entertained during agroforstery study findings 
presentation session tomorrow. 
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The 2nd

• Effect of pollarding on growth and leaf biomass of Moringa oleifera inArba Minch zuria 
woreda, Southern Ethiopia, Ato Desta Hamore, SARI. 

 day morning session dealt with the biomass productivity aspects of Moringa stenopetala 
leaves and alley maize, attitudinal variation in growth performance, M. stenopetala role in soil 
fertility and agrobiodiveristy. The moderators for this session were Dr. Wakshum Shiferaw from 
SARI and Dr. Dereje Tsegaye from AMU. Dr. Dereje briefly introduced briefly the speakers of 
the presentation for the six topics indicated below and called the presenters sequentially to make 
their presentation within the allocated time of 15 minutes. The  topics presented were the 
following. 
 

• Effect of plant spacing  on growth and leaf biomass production  of Moringa stenopetala  
in Arba Minch Zuria woreda, Southern Ethiopia,  Ato Desta Hamore, SARI. 

• Contribution of Moringa trees to the production of alley maize crops in experimental sites 
of Arba Minch Zuria district, Southern Ethiopia, Ato Desta Hamore, SARI. 

• Effect of Altitudinal variation on the growth performance and Carbon stock sequestration 
Potential of Moringa stenopetala, Dr. Rajesh Chauhan, AMU. 

• Moringa based agrisilviculture system for agrobiodiversity conservation in the Konso-
Dherashe districts, Southern Ethiopia, Ato Daba Misgena, AMU. 

• The impact of Moringa stenopetala tree on soil fertility  status at Konso and Segen 
peoples zone, Southern Ethiopia Southern Ethiopia, Ato Azmeraw Wolche, PhD fellow, 
AMU.  
 

After the completion of the presentations, Dr. Dereje called the four presenters to the podium. He 
then called Dr. Wakshum to moderate the discussion session on the presented topics. Dr. 
Wakshum opened the forum for inquiries and any reflections. Questions and comments were 
posed by the participants. Responses and clarification were provided by the presenters for the 
questions raised by the participants. The discussion sessions facilitated in getting important 
inputs and feedbacks to the presenters. The morning session was adjourned at 1pm for lunch 
break off.  
 
Questions raised and feedbacks given by the participants, and responses of presenters 
 

• What could be the possible resistance of M. oliferacompared to M. stenopetala to 
moringa pest, is it because of the small leaves size? Ato Desta  
Response: Both moringa pests are infested by moringa pest. The constituents of the 
leaves may vary besides the leaves size may influence the infestation by moringa pest. 

• The leaf biomass yield of wider spacing (3m x 3m, 2m x 2.5m and 2m x 2m) is 
significantly greater than narrower spacing. But you recommended only 2m x 2m, why 
do you select this spacing? Ato Desta 
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Response:The area assigned for each tree is different but the leaf yield is not 
significantly different between these three spacing. Therefore we recommended 2m×2m 
spacing among the otherindicated spacing for trees.  

• As the plant spacing becomes narrow, the number of trees per hectare increases thus leaf 
yield increases in narrow spacing than wider ones as your graph illustrates but you 
recommended wider spacing (2m ×2m), how?  Ato Desta 
Response:There was sever competition for plant growth resourcesin the narrow spacing 
of the trees thus the number of plants survived were below 50% that resulting in lower 
leaves yield compared to  2m x 2m spacing.  

• Is it practical to plant moringa and maize together? Because both are light demanding 
crops and it is why the yield reduction of maize was observed in the experiment? How 
can both moringa and crops could survive which resembles like two kings/lions living 
together? Ato Desta 
Response: In the Agroforestry what we have to focus is the overall productivity, which 
means the yield for both moringa and maize. To recommend agroforestry, the yield from 
different (tree and crop) should be greater than monocropping (crop only). Therefore 
based on the overall productivity of the leaf yield from moringa and maize yield, 
agroforstery practice could be recommended for farmers. 

• The competition between Moringaolifera and maize is higher than the competition in 
Moringastenopetala, why?  Ato Desta 
Response: The canopy cover and height of Moringaolifera was higher than Moringa 
stenopetala thus it resulted in sun light competition which in turn resulted in lower maize 
performance. 

• Have you ever tried to outcross both moringa species(M. stenopetala and M. olifera)?To 
increase productivity, monitoring moringa pest infestation, etc?   Ato Desta 

• Response: No. We may consider outcross of the two moringa species in future research 
undertakings if possible as option. 

• The lower cutting height resulted higher leaf yield. What do you think if the cutting 
height is below 0.5m? Ato Desta 
Response: Space on stump is needed to rejuvenate but if lower than 0.5m, we cannot get 
enough number of coppices and even the tree is susceptible for water logging, therefore 
there might be direct water (flood) contact to lower stump if there is excess rainfall. 

• Why you didn’t identify the names of the two unidentified plant species  by taking their 
specimen to the Ethiopian National Herbarium  Ato Daba 
Response: Due to the time and budget constraintswe couldn’t take to the Addis Ababa 
National Herbarium for identification. We have the specimen and will undertake the 
identification process soon. 
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• Agrobiodiversity components includes fauna,,flora and microorganisms. Did you 
considered the herbaceous species like grass, and micro-organisms in your study area?  
Ato Daba 
Response: Our study is mainly focus and limited to agrobiodiversitysystem in on crop 
and tree which is referred as agrisalviculture.Agri-silvicultural systemsare the 
combination of agricultural crops and woody perennials. Our study mainly focused on 
agricultural crops and woody perennials.We may consider as to studyall components 
(Agricultural crops, pastures/livestock’s and woody perennials)for the future 
undertakings as per the recommendation.   

• There seems to be altitudinal variation among the three presenters that considered the 
same study location. Please check and make the correction for the discrepancies Ato 
Daba 
Response:The  comment is accepted 

• The comments given regarding the altitude of the study area Dr. Rajesh 
Response: The  altitude indicated in the presentation/manuscript were Holtefor 1200-
1400 masl, Gamole1401-1600masl andFasha 1601-1800masl. The altitude was checked 
again from the source (elevationmap.net/fasha.conso.segen-peoples.et-10111297), some 
variation was observed and need to be corrected as followed, for Holtekebelean altitude 
1300-1500masl, Gamole; altitude = 1501-1700 masl (exact 1650) and for Fasha; Altitude  
= 1701-1900masl   (exact 1850) 

• Why do you select only six farmers during the study that may not be enough for 
representing the study site? Dr. Rajesh 
Response: Six farmerswere selected from each/locations with threemoringatrees from 
each farmer that were averaged to make one value. Thus six replications (each replication 
average of three) implies that 18 trees per altitude were measure which is sufficient from 
statistical point of view. In general (r-1)(t-1) > 12. In our case (6-1)(9-1) = 40. 

• Do the effect could/may contribute to some extent by variaition in soil property? Dr. 
Rajesh 
Response: Large number of trees/site were used in this study after random selection,this 
may be sufficient enough to neutralize the effect of soil.Moreover, when we compare the 
soil properties of these sites with the findings of Ajmeraet. al 2021, it looks almost 
similar.   

• In the introduction part of the PPT slide there was the citation of the reference Japanese 
cedar (Cryptomeria japonica), why do you mention this reference? Dr. Rajesh 
Response: There are very few studies on carbon sequestration specifically for Moringa 
stenopetala. So whatever study is on Moringa oleifera that we apply it for Moringa 
stenopetala.   
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It takes 50 yrs for 23 Japanese cedar (Cryptomeria japonica) trees to absorb this amount 
of CO2; It takes two years for two Moringa, trees to absorb this amount of CO2

• Fertility parameters included in this paper is only enough to elucidate the fertility status 
under canopy and outside the canopy of Moringa stenopetala? Ato Azmera 

(Muriel, 
2010; Mekonnen, 2016). It was stated by Japanese  scientist may be for reference purpose 
to trace out the huge gap between two species.  

Response: Not enough, we only focused on surface soil around canopy and outside the 
canopy of Moringastenopetala by radial system to elucidate some physical soil fertility 
parameters and macro nutrients (80% soil fertility indicating parameters) because of 
shortage of sufficient budget for soil studies. But to make full soil suitability study for 
moringa based agroforestry system we need to include soil characterization and 
classification study through opening 2m*2m*2m pit and also needs to add soil micro 
nutrients analysis for surface soil.  

• pH of the Derashe, Holte site is neutral but you said that “ available Phosphorous is rating  
very low this could be due to fixation of phosphorous by calcium since very high amount 
of calcium in the DerasheHolte site. As we knew P is fixed in alkaline soil your pH is 
neutral why? Please justify it  Ato Azmera  
Response: Yes of course, P is fixed in alkaline soil but my study result revealed that, 
Av.P was rating very low while CEC, Ca and Mg were rating very high. Since the most 
important soil parameters (CEC, Ca and Mg) were rating very high could have great role 
to fix p even in neutral soils. We need to consider neutral pH as the starting point of 
alkaline due to this also P can be fixed in the soil with calcium( we can consider it as new 
finding from this study & we can state as new reference stating P can be fixed in neutral 
Dereshe-Holte).   

• Is it not better if the study include the soil classification part to know which soil class is 
conducive for moringastenopetala tree plant in Ethiopia(comment)  Ato Azmera 
Response: Ok! We need to include soil classification study for the future 

• Do analyzing  the principal component Analysis is appropriate for this study?  Ato 
Azmera 

• Response: Yes, PCAis a powerful and popular multivariate analysis method that lets you 
investigate multidimensional datasets with quantitative variables.PCA biplot ofmoringa 
tree impact on soil fertility status datashowing the loading of each variable and the rate of 
each fertility parameters. 90% bivariate characteristics of the rate of each fertility 
parameters are given for each site 

• It is interesting to know that moringa tree leaf used as green manure to increase soil 
fertility but why you did not included moringa plant leaf mineral concentration analysis 
in this study?  Ato Azmera 
Response: Yes, because of shortage of sufficient budget, moringa plant leaf mineral 
concentration analysis could not be included in this study. 

https://help.xlstat.com/customer/en/portal/articles/2115193-what-multivariate-data-analysis-method-to-choose-?b_id=9283�
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• Microbial activities role during decomposition of Moringa stenopetala leaf under canopy 
needs to study in details, please include for the future study(comments) Ato Azmera 
Response: Ok! We did not study due budget constraint. We will consider for the future 
study.  

• There is interchangeable altitude with the respective study locations, please, look 
for(comment) Ato Azmera 
Response: Yes, Derashe special district (Holte site) and Konso-Fasha sites study 
locations were interchanged. The corrected one, Konso-Fasha site has an altitude of it sits 
at a latitude and longitude of 05°39′N 37°22′E with an elevation ranging from 2045 to 
2650 meters above sea level. Konso-Gamole kebele is located at 37o 54′ N and 5o 47′ E 
and has an altitude of 1632 meters above sea level, and Derashe special district (Holte 
site)  is located at 5o 39′ N and 37o

• Do only the Moringa setenopetala tree really increased the calcium amount in Derashe-
Holte location or other factor? Ato Azmera 

 27′ E and has an altitude of 1136 meters above sea 
level. 

Response: No, because there are other factors (like parent material, soil management 
practice, etc 

• Do green manuring really increase soil fertility status in the soil or other factors that 
contribute to increase the soil fertility in the soil? Ato Azmera 
Response:Yes, the different study suggested that moringa leaves being rich in nutrients 
and plant growth hormones can be used as a green manure and increase the productivity 
and net economic return. 

• Is the moringa age difference has a significant impact to increase soil fertility status? Ato 
Azmera 
Response: No, moringa age difference was not has a significant difference but had a 
numerical difference i.e., old moringa tree has showed high rating of soil fertility status. 
This could be due to long time litter accumulation of moringa letter fall. As a generally, 
moringa age differences were not showed more variation on soil fertility under canopy of 
M. stenopetala and adjacent open area. 

• In the title, selected soil physco-cmemical properties and soil fertility status, both had the 
same sense why did not delete the one? Ato Azmera 
Response: Ok! It was already corrected in the new version of moringa soil research 
component but the workshop organization used by mistake included the old version of 
the title. 

• Remove line graph from the paper, only Principal Component Analysis (PCA) is enough 
(comment)  Ato Azmera 
Response: Line graph is used to explain the individual soil fertility parameter but PCA is 
used to explain the general variable in the study. 
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• Fertility parameters included in this paper is only enough to elucidate the fertility status 
under canopy and outside the canopy of Moringa stenopetala? Ato Azmera 
Response: Not enough, we only focused on surface soil around canopy and outside the 
canopy of Moringastenopetala by radial system to elucidate some physical soil fertility 
parameters and macro nutrients (80% soil fertility indicating parameters) because of 
shortage of sufficient budget for soil studies. But to make full soil suitability study for 
moringa based agroforestry system we need to include soil characterization and 
classification study through opening 2m*2m*2m pit and also needs to add soil micro 
nutrients analysis for surface soil.  

• pH of the Derashe, Holte site is neutral but you said that “ available Phosphorous is rating  
very low this could be due to fixation of phosphorous by calcium since very high amount 
of calcium in the DerasheHolte site. As we knew P is fixed in alkaline soil your pH is 
neutral why? Please justify it  Ato Azmera  
Response: Yes of course, P is fixed in alkaline soil but my study result revealed that, 
Av.P was rating very low while CEC, Ca and Mg were rating very high. Since the most 
important soil parameters (CEC, Ca and Mg) were rating very high could have great role 
to fix p even in neutral soils. We need to consider neutral pH as the starting point of 
alkaline due to this also P can be fixed in the soil with calcium( we can consider it as new 
finding from this study & we can state as new reference stating P can be fixed in neutral 
Dereshe-Holte).   

• Is it not better if the study include the soil classification part to know which soil class is 
conducive for moringastenopetala tree plant in Ethiopia(comment)  Ato Azmera 
Response: Ok! We need to include soil classification study for the future 

• Do analyzing  the principal component Analysis is appropriate for this study?  Ato 
Azmera 

• Response: Yes, PCAis a powerful and popular multivariate analysis method that lets you 
investigate multidimensional datasets with quantitative variables.PCA biplot ofmoringa 
tree impact on soil fertility status datashowing the loading of each variable and the rate of 
each fertility parameters. 90% bivariate characteristics of the rate of each fertility 
parameters are given for each site 

• It is interesting to know that moringa tree leaf used as green manure to increase soil 
fertility but why you did not included moringa plant leaf mineral concentration analysis 
in this study?  Ato Azmera 
Response: Yes, because of shortage of sufficient budget, moringa plant leaf mineral 
concentration analysis could not be included in this study. 

• Microbial activities role during decomposition of Moringa stenopetala leaf under canopy 
needs to study in details, please include for the future study(comments) Ato Azmera 
Response: Ok! We did not study due budget constraint. We will consider for the future 
study.  

https://help.xlstat.com/customer/en/portal/articles/2115193-what-multivariate-data-analysis-method-to-choose-?b_id=9283�
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• There is interchangeable altitude with the respective study locations, please, look 
for(comment) Ato Azmera 
Response: Yes, Derashe special district (Holte site) and Konso-Fasha sites study 
locations were interchanged. The corrected one, Konso-Fasha site has an altitude of it sits 
at a latitude and longitude of 05°39′N 37°22′E with an elevation ranging from 2045 to 
2650 meters above sea level. Konso-Gamole kebele is located at 37o 54′ N and 5o 47′ E 
and has an altitude of 1632 meters above sea level, and Derashe special district (Holte 
site)  is located at 5o 39′ N and 37o

• Do only the Moringa setenopetala tree really increased the calcium amount in Derashe-
Holte location or other factor? Ato Azmera 

 27′ E and has an altitude of 1136 meters above sea 
level. 

Response: No, because there are other factors (like parent material, soil management 
practice, etc 

• Do green manuring really increase soil fertility status in the soil or other factors that 
contribute to increase the soil fertility in the soil? Ato Azmera 
Response:Yes, the different study suggested that moringa leaves being rich in nutrients 
and plant growth hormones can be used as a green manure and increase the productivity 
and net economic return. 

• Is the moringa age difference has a significant impact to increase soil fertility status? Ato 
Azmera 
Response: No, moringa age difference was not has a significant difference but had a 
numerical difference i.e., old moringa tree has showed high rating of soil fertility status. 
This could be due to long time litter accumulation of moringa letter fall. As a generally, 
moringa age differences were not showed more variation on soil fertility under canopy of 
M. stenopetala and adjacent open area. 

• In the title, selected soil physco-cmemical properties and soil fertility status, both had the 
same sense why did not delete the one? Ato Azmera 
Response: Ok! It was already corrected in the new version of moringa soil research 
component but the workshop organization used by mistake included the old version of 
the title. 

• Remove line graph from the paper, only Principal Component Analysis (PCA) is enough 
(comment)  Ato Azmera 
Response: Line graph is used to explain the individual soil fertility parameter but PCA is 
used to explain the general variable in the study. 

 
The afternoon session dealt with the value chain, economic value and GIS based resources of M. 
stenopetala. The moderators for this session were Ato Tuma Ayele from SARI  and Dr. Rahmato 
Negash from AMU.  
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Dr. Rahmato briefly introduced the four presenters and called the presenters consecutively to 
make their presentation with maximum allocated time of 15 minutes. The  topics presented 
during the afternoon were the following. 
 

• Value chain analysis of  M. stenopetala production and utilization along the value chain, 
Ato Eskeziyaw Agedew, PhD fellow, currently Debre Markos University. 

• Economic valuation of Haleko (Moringa stenopetala) in Southwestern Ethiopia: 
Implication for conservation and sustainable utilization of Biodiversity, Ato Tesfaye 
Bekele, EBI. 

• GIS based Haleko (Moringa stenopetala) resources mapping and site suitability analysis  
in South-western Ethiopia: Implication for conservation and sustainable use of 
biodiversity, Ato Tariku Geda, EBI.  

• Tools and Methodologies for implementing Moringa Value chain: A General  
Practitioner Guide, Ato Wondowsen Girmay, HoREC, College of Natural and 
Computational Sciences, AAU. 

• Chemical Study of the Husk and Kernel of the Seeds of Moringa stenopetala Prof. 
Ermias Dagne, College of Natural and Computational Sciences, AAU. (Not presented 
due to health condition of the presenter) 
 

After the completion of the presentations, Ato Tuma called the four presenters to the podium and 
opened the forum for questions and comments. Questions and comments were raised by the 
participants. Responses and clarification were provided by the presenters for the questions raised 
by the participants. The afternoon session was adjourned at 3:30pm. The participants were then 
have tea/coffee refreshment.  
 
Questions raised and feedbacks given by the participants, and responses of presenters 
 

• GIS based mapping Vssuitability mapping clarifications? There is a need for 
collaboration of EBI, EERI and AMU. Different experts such as agroforsters, soil 
scientists, agroecologists, etc may be required to finalize the GIS based mapping data to 
determine the distribution of moringa Ato Tariku 
Response: The suggested points are important and facilitate resource allocation and 
experts collaboration which facilitate ease of management, market acceptability 

• Who are the actors in the value chain –identified? Ato Eskeziyaw 
Response: :This value chain consider actors who are directly and indirectly involved 
with moringa business. The value chain actor’s assessment started from farmers at house 
hold level, small scale moringa traders, food and drinking establishment owner, customer 
and medium moringa enterprise. This actors were assessed along the value chain their 
level of involvement and associated barriers.In addition the Gamo Zone Health office 
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regulatory,  Ethiopia Food and drug administration authority, trade and Gemerul, 
Ethiopian agro industry park , private investors and  

• How is the Good Agricultural practice (GAP?) look like for moringa? Ato Eskeziyaw 
Response: GAP one of quality control mechanism starting from farm to table, based on 
the result of our study there is poor handling, harvesting, drying and transportation 
practice of moringa.   

• Regarding the data collection –and analyses issue, how the data collected and analyzed? 
Ato Eskeziyaw 
Response: The data was collected from randomly selected house hold survey and In-
depth interviews from (food establishment owner, customer, and small scale moringa 
processor). The data was collected and analyzed both qualitatively and quantitatively. 

• This workshop may be considered as review workshop rather than dissemination 
workshop. This is because the research findings are discussed by researchers and 
stakeholders which need to be analyzed, compiled and disseminated for decision makers. 
As the way forward the scientific information generated and the technology/innovation 
developed need to be commercialized. Therefore, the   researchers are expected to 
convert science and technology for business (movement of commercialization) 
Response: Comments are well taken. 

• Regarding the data collection –and analyses issue, how the data collected and analyzed? 
Ato Eskeziyaw 
Response: The data was collected from randomly selected house hold survey and In-
depth interviews from 

• The economic value of the plant per year per house hold is very low, why is that? Ato 
Tesfaye 
Response: We used the method of contingent valuation and hedonic pricing methods to 
estimate willingness to pay for the service obtained from Haleko The data collected from 
the households and the averaged analysis indicated the stated value. The majority of 
Haleko production for household consumption hence small volume may be availed for 
market. The cost generated may also indicate lowest price payment for the averaged 
marketed Haleko by the farmers 

• Do the regulatory autority is considered as one of the actors in the value chain (VC) –
manual since QC is most important in markeing? Ato Wondwosen 
Response: The regulattory authority (EFDA) is one of the value chain actor considered 
in theVC manual  besides the  other  actors who are directly and indirectly involved with 
moringa business.  

 
For details of the presentations,  please see the abstracts and the PDF power pointer slides 

(annex). 
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After the completion of the scientific session, the organizers invited Ato Behailu Merdekios, 
Vice president for research and community service of AMU, Dr. Getachew Tollera, Deputy 
Director General of EPHI-research and technology transfer, Ato Terefe Alemu, Delegate, 
Research Affairs General Director, MinT, Dr. Hamid Jemal, Deputy Director General of SARI to 
the podium to give directions on the way forward.  Dr. Getachew briefly desribed the two days 
workshop research findings output. He indicated that the collaborative efforts through One 
Health approach led to generation of scientific knowledge and technologies. He stressed that the 
community should be benefited from the research findings on moringa. There should be an 
opportunity to commercialize the technology products of the research output. Ato Behailu stated 
that the study undertaken on moringa opened eyes on partnerships and collaborative efforts, 
generated evidences and knowledge as well as technologies that have commercial benefits.  
The investigation also creates an opportunities to share experiences among  researchers besides 
capacitating institutions. The delegate from MinT stated that the workshop delivery was fruitful 
and the full report of the workshop will be  submitted by him to the general director of research  
affairs of MinT. Dr. Hamid, DDG of SARI also indicated that this research has brought an 
opportunity for institutional linkage and collaboration. The achievement and success of the 
project was due to the joint efforts and performance of junior and senior researchers which 
created an opportunity for knowledge and experience sharing among the team. He also stated 
that SARI has secured a grant from UNIDO which could be utilized for undertaking the 
remaining incomplete activities. 
 
Dr. Getachew then opened the floor for three reflections from the participants as way forward to 
wide up the program. The major points raised by the participants include AMU could play a lead 
to complete the research work such as the issue of moringa pest which is farmers heart felt need, 
determination of GPS based moringa resource mapping besides availing extension service for 
farmers on moringa intercropping and increase productivity, entrepreneurship for moringa 
commercialization and improve the livelihood of the community. AMU has an absolute 
advantage in enhancing partnership for the area has natural resources such as moringa, beautiful 
lakes with abundance of fishes, abundant fruits like banana, apple, etc with a potential for agro-
industry processing and touristic area   
 
In his closing remarks, Dr. Getachew reiterated that joining hands of the investigation team led 
to successful outcomes of the investigation. He congratulated workshop participants for the very 
productive workshop days. He emphasized the need for optimal utilization of the lessons learned 
and experiences in implmenting the findings of moringa for utilization. At last, he forwarded his 
congratulatory message to the researchers for the successful conduct of the workshop. Ato 
Behailu also acknowledged the fruitful discussion and appreciated the contribution made by all 
participants. Dr. Hamid Deputy Director of SARI and the  delegate of MinT general Director 
also appreciated and congratulated the participants for the productive days and successful 
completion of the workshop in their closing remarks.  
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A site visit was arranged after the completion of the workshop following the tea break to the 
Crocodile ranch in Arba Minch. Explanation was given during the course of the visit besides 
providing clarifications for the inquiries of the visitors.  Everyone was happy for the organized 
visit. 
 

Dinner reception and farewell program 
 
Dinner reception was organized in the evening, of Saturday, February 27, 2021. The dinner  
reception was hosted by NIPN, FSNRD (EPHI) in Arba Minch tourist hotel. It was started by the 
welcoming note and the evening program introduction of the event organizers, Ato Eshetu 
Zerihun and Ato Direselign Misker. Ato Eshetu invited Ato Behailu, the vice president for 
Community service, research and publication of AMU to make a welcome note to the dinner 
program guest of honors and workshop participants. Ato Behailu, welcomed the guest of honors 
and all the invited participants to dinner program and congratulates all the participants for the 
successful completion of the workshop. He acknowledged the collaborating partner institutions 
and participants for their significant contribution and then wishes a happy evening event. This 
was followed by a very  impressive and stimulatory traditional and cultural music's performances 
by the band of Tourist hotel. All the participants enjoyed the impressive performance of the 
different cultural shows of the band. Ato Direselign then gave an overview report of the two 
workshop delivery days in an enjoyable and exciting approach using soccer/football playing 
transmission mode in poem style. Everyone was happy with the more informative reporting 
approach of the whole workshop delivery process. The lottery and puzzle program that was 
coupled with award also creates fun and excitement for the evening program participants.   
 
The event organizer then invited the guest of honors and workshop participants for the buffet 
dinner reception.  After the dinner reception, the event organizer then invited H.E Dr. Damtew 
Dereza, the president of Arba Minch University to the podium to give certificates for the 
organizers of the workshop. Dr. Damtew then issued recognition certificates for the organizers in 
recognition to the efforts they had made for the successful conduct of the workshop. The 
organizer then invited Ato Behailu Merdekios, Vice president for research and community 
services to the platform to give certificates for the moderators and presenters of the workshop. 
Certificates of recognitions were then given to moderators and presenters of the workshop. 
Finally the dinner organizers acknowledged all the collaborating partners and appreciate all the 
workshop participants for joining the dinner program and wished safe journey back to their home 
institutions and respective places. The dinner reception program was adjourned at 4pm. 
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6. Abstracts for oral presentation in the workshop 
 

6.1 Overview on Interdisciplinary Investigational efforts on Moringa stenpetala (Haleko): 
Experiences and lesson learned through One Health-Ecohealth Approach 
Dr. Asfaw Debella, EPHI 
 
Abstract 

Background: Multisectoral institutions engaged in a collaborative approach to investigate the 
most versatile plant Moringa stenopetala (Baker f.). M. stenopetala is used for various purposes 
by the indigenous community of the Southern parts of Ethiopia. The study aims to explore the 
health and nutritional effects of M. stenopetala, the interaction between the socioeconomic, the 
environment, aspect of cultivating and commercializing M. stenopetala tree products through 
One Health–Ecohealth approach. 
Methods: Multidisciplinary research approach was employed in this study. The study comprised 
of community, experimental site and laboratory based studies to generate evidence based 
information and technology packages.  
Results and Discussion: Cross sectional comparative community based study was undertaken in 
a total of 1459 participants in moringa and non-moringa consuming areas to assess biochemical 
and clinical parameters. Prevalence of vitamin-A deficiency in M. stenopetala consuming group 
was 10.18% with  95% CI (5.40, 11.40) compared to that of non-consuming group (19.85% with 
95% CI (13.2, 23.0). Anterior neck mass in both study sites did not reveal presence of thyroid 
enlargement. The mean TSH, total T4 and T3 value of adults and children among moringa 
consuming and non-consuming participants were within the reference interval value range. 
Health facility based prospective study conducted in 226 diabetics, hypertensive and comorbid 
patients who were on chronic care follow for one year showed that daily and weekly 
consumption of M. stenopetala reduce blood pressure (diastolic, systolic) and fasting blood sugar 
level. The mean measurements of cholesterol, low density lipoprotein, triglyceride and systolic 
blood pressure have lower score in moringa consuming area as compared to non-moringa 
consuming area.  

Agroforstery studies conducted to evaluate the contribution of mature M. stenopetala tree to 
climate change, farmland diversity and agro-biodiversity at field sites as well as effect of 
pollarding on growth and leaf biomass, plant spacing on growth performance and biomass in 
experimental sites, the following brief highlights describes the findings. Growth performance 
and carbon stock sequestration potential of M. stenopetala tree in farmer plots significantly 
higher at lower altitude as compared to mid and high altitude. Vast integration of species 
diversity with respect to 18 crops and 22 woody tree species in a piece of land was observed with 
a dominancy of M. stenopetala tree determined in Konso-Derashe valley.  
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Maximum fresh leaves biomass (823g per tree) was recorded at lower pollarding height (0.5 
meter) followed by 1.5 meter (729g per tree). The highest and lowest fresh leaf biomass was 
recorded on 2m × 2m spacing (3110kg-1) and 3m×3m spacing (1800kg-1

6.2  Epidemiology of vitamin A level in Adult population in moringaconsuming and non-
consuming community: Cross sectional study 

) respectively. 

Conclusion: M. stenopetala has nutritional and health value and its use and conservation have to 
be properly exploited.   
 
Keywords: One health-Ecohealth, interdisciplinary, Moringa stenopetala, medicinal value, food 
source 
 

Ato Direselign Misker, AMU 
 
Abstract 

Introduction: Moringa stenopetala is the most versatile plant and consumed for long period of 
years as food and medicine by the indigenous community of the South and South Western part of 
Ethiopia. It has dark green leaves and the community consumed as vegetable cabbage by mixing 
with different cereals flour as cultural diet.  The dietary contribution of Moringa stenopetala on 
serum retinol or vitamin A level is not yet investigated at community level. Therefore this 
community based comparative cross sectional study was conducted to see the long term effect of 
dietary Moringa stenopetala consumption of vitamin A level among adult population in selected 
district of southern Ethiopia.  
Objective: To assess serum rationale and vitamin A deficiency level in Adult population in 
Moringa and non-moriga consuming area, 2016/17.  
Methods: Data was collected by using structured questioner on socio-demographic 
characteristics, dietary habit, physical measurements, and habit of Moringa stenopetala use as 
food and/or medicine from the study participants. The survey data was collected using digital 
tablets, which is loaded and programmed with Cispro-software data collection application tool. 
Biological blood samples (5-8 ml) were collected from ante cubital vein of the arm using 
evacuated yellow tube for clinical parameters test. The collected data was transferred to SPSS 
version 22 and ATATA version 14 for further analysis.  
One way ANOVA test was used to see the mean difference of serum retinol level among  
moringa consuming group and non-moringa consuming group. F-test with p-value is used to see 
significance mean difference among two comparative groups. 
Result and conclusion –The prevalence vitamin A deficiency among moringa consuming group 
was 30.5% where as in none moringa consuming area 42.9% which shows significant difference. 
In adult study participants  serum vitamin A deficiency in M. stenopetala consuming group is 
10.18% with 95 % CL (5.40, 11.40) and on non-consuming group is 19.85% with 95% CL (13.2, 
23.0) (p-value <0.005).  
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Dietary consumption of Moringa stenopetala as food for the whole 7 days have high mean serum 
retinol level 1.88(1.62, 2.15) Vs those who do not consume at all 1.26(1.18, 1.34). In addition 
individuals who consume moringa more than four times per day have higher mean serum retinol 
level as compared to those who consume 1 times per day and not at all. moringa consumption 
has significant contribution on serum retinol level in both under five and adult community. 
Therefore moringa based food should be promoted to reduce vitamin A deficiency at community 
level as food based intervention.  
 
Keywords: Vitamin A level, Adult population, moringa consumption, non-moriga consumption   
 
6.3 Epidemiology of diseases among adult population in moringa consuming and non-
consuming setting: Retrospective study.  
Ato Ashenif Tadele, EPHI   

Abstract 

Background: In Ethiopia, Moringa stenopetala used traditionally for the treatment of epilepsy, 
diarrhea, malaria, stomach problems, diabetes, hypertension, retained placenta, asthma, colds, 
and anthelmintic. The leaves of the plant are rich in nutrients and have potential to be used as 
protein and mineral resource. Laboratory based study also indicated that the leaves of M. 
stenopetala have anti-hyperglycemic, reduce glucose, cholesterol level, fall blood pressure.  
Objective: The overall objective of the study was to assess the prevalence and trend of 
communicable and non-communicable diseases retrospectively, from 2009 to 2015 in the 
selected health facilities, Southern Ethiopia. 
Methods: The study was conducted at moringa consuming areas of Mirab Abaya, Konso, Gidole 
Hamer; non-moringa consuming sites of Chencha and Bonke found in Southern Nations 
Nationalities and Peoples Region (SNNPR). Facility-based retrospective cross-sectional study 
was conducted in six health centers and 2 hospitals. The annual numbers of cases were collected 
from 2009 to 2015. Diseases considered in this study were: Communicable diseases (malaria, 
diarrhea, respiratory tract, urinary tract, tuberculosis, and non-communicable diseases (Diabetics, 
hypertension and asthma) were collected from the chart document. The descriptive statistics as 
well as the association tests were carried out using SPSS Version 20.  
The analysis was further stratified by study wereda and done by using SPSS , Version 20 (SPSS 
Inc.).  The significance level was set at a P-value of less than 5%. 
Results: The burden of communicable and non-communicable diseases increased in both 
moringa consuming and non-consuming areas. The trends of diarrhea, urinary tract infections, 
dermatological diseases, helminthiasis, and non-communicable diseases were recorded in 
moringa consuming areas. In non-moringa consuming area it was observed that there was no 
change on the prevalence of helminthics, diarrhea, dermatological diseases and decreased 
hypertension and asthma. In both areas, malnutrition cases were increased and decreased malaria 
prevalence and no slightly no significant change observed in TB and HIV cases throughout time.  
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The highest prevalence of malaria, malnutrition and asthma cases were observed in Konso, 
diabetes, hypertension and diarrhea diseases cases were recorded in Derashe, respiratory tract 
infection observed in Chencha and Goiter cases were observed in Bonke. The independent 
samples Mann-Whitney U-test showed that there were no significant association with the 
prevalence of malaria, tuberculosis, urinary tract infection, diarrhea, urinary tract infections, 
dermatological diseases, helminthiasis, and non-communicable diseases (p>0.05) in moringa 
consuming and non-consuming area. 
Conclusion:  Although moringa utilized traditionally for the treatment of various diseases, both 
communicable and non-communicable diseases are still the major public health problems in 
study area. The trends and prevalence of the communicable and non-communicable disease in 
both the moringa consuming and non-consuming area did not show difference. Further 
laboratory investigation and cohort study is recommended to ascertain the health effects of 
Moringa stenopettala. 
 
Key word: M. stenopetala, Epidemiology, Communicable diseases, non-communicable 
diseases, retrospective study, moringa consuming area, non-moringa consuming area 
 

6.4 Level of biochemical parameters and metabolic syndrome in moringa consuming and 
non-consuming community: A comparative cross sectional study. 
 
Ato Terefe Gelibo, Former at EPHI, now ICAP, PhD fellow 

 

Abstract 

Background: The extract of moringa preparations reported to have antihypertensive and 
hypotensive, hypoglycemic, anti-hyper-lipedemic and cholesterol lowering effects, etc in 
experimental animals. Many of these reports are not, however, supported by placebo controlled 
randomized clinical trial or through community based studies. This study is therefore, aimed to 
investigate the levels of biochemical parameters which serve as clinical markers and prevalence 
of metabolic syndrome of the study participants in selected woredas of the moringa using and 
non-using areas. 
Methods: A Comparative cross sectional survey was conducted from August to September, 
2016. The study sites were selected rural and urban sites of moringa consuming and non-
consuming woredas of Southern Ethiopia. WHO STEPS and a locally constructed structured 
questionnaires were used for data collection. Levels of clinical parameters in the blood collected 
from study participants were determined. Metabolic syndrome was defined by the unified 
International Diabetes Federation (IDF) and American Heart Association (AHA) /NHLBI 
criteria.  
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Result and discussion: A total of 732 adult participants were included for biochemical 
parameters determination and metabolic syndrome screening.  The median values of FBS, HDL, 
LDL, ALT and AST among moringa consuming area is significantly higher compared to 
moringa non-consuming area. The median value for urine sodium, potassium and chlorine is 
significantly higher for moringa non-consuming area compared to moringa consuming area. The 
median value for T3, T4 and TSH is not significantly different in both areas. However, these 
values are in the 95% confidence interval range and the reference range interval of the clinical 
guide. The prevalence of metabolic syndrome and the parameters are also the same in both study 
sites (moringa consuming and non-consuming sites). 

 

 

Conclusion:  The findings from this study demonstrate that M. stenopetala using or non-using  
may not inferred to have unique advantage on biochemical parameters and risks of metabolic 
syndrome as there is no significant variation for clinical markers in the comparative cross-
sectional study participants.  The study does not allow examining cause and effect relationships. 
This study need to be substantiated with prospective longitudinal follow up and/or clinical 
studies to ascertain the effects of the frequent use and medicinal values of M. stenopetala. 
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6.5 Level of biochemical and clinical parameters in chronic diseases management of 
Diabetes and Hypertension among adult patients of Moringa stenopetala consuming and 
non-consuming setting: Hospital based prospective follow up study 
Ato Eskeziyaw Agedew, PhD fellow, Former AMU, currently Debre Markos University 

Abstract  

Background: Moringa stenopetala extensively employed as food for human beings, feed for 
livestock and for medicinal purpose by the community in the southern South-western Ethiopia. 
Investigational reports on effect of M. stenopetala on lipid profile, blood pressure and fasting 
blood glucose level relaying on laboratory based studies using experimental animal model and 
not supported by either placebo controlled randomized clinical trial or through community or 
health facility based follow up studies. Therefore this prospective study was undertaken to 
explore the effect of M. stenopetala dietary consumption on the biochemical markers and clinical 
parameters in chronic diseases management of diabetes and hypertension among adult patients.  
Methods: Hospital based prospective study was conducted in diabetics and hypertension patients 
who were on chronic care follow up from June 1, 2018 to June 30, 2019. The exposure group is 
patients who consume moringa as diet in Gidolie district Hospital and none exposed group was 
those who do not consume as diet Chencha District Hospital. Structured data collection sheet 
were employed for data collection. Biological blood samples (5-8 ml) were collected from ante 
cubital vein of the arm using evacuated yellow tube for clinical parameters test. Serum Lipid 
profile test was conducted in clinical laboratory test to measure the parameters level. 
Independents t-test and one way ANOVA test was conducted to see the mean difference Level of 
biochemical markers & clinical parameters and statistical mean significance difference declared 
based on p-value less than 0.05 with 95% confidence level.  
Result: Lipid profile mean serum cholesterol level was 126.03 (118.49, 133.56) vs 
145.59(135.25, 155.93), low density lipid protein 71.47 (65.80, 77.13) vs 74.39 (71.02, 77.77), 
triglyceride 109.40 (102.66, 116.14) VS 116.27 (110.61, 121.93) in moringa and none moringa 
consuming group respectively with p-value-0.001. The mean of Systolic Blood pressure 127.83 
(123.85, 131.80) VS. 133.71(129.50, 137.91) and Diastolic blood Pressure 78.26 (76.14, 80.38) 
Vs 81.24(79.02, 83.45) in moringa and none moringa consuming area respectively with p-
value<0.001.  
Conclusion and recommendation: The mean measurement of total cholesterol level, low 
density lipoprotein, triglyceride and systolic blood pressure have lower score in moringa 
consuming area as compared to non-moringa consuming area. The effect is depending on the 
amount of consumption, as the moringa intake increase its effect is also increase.  
The findings from this study demonstrate that M. stenopetala consumption as a diet had additive 
contribution on control of lipid profile, blood pressure and blood sugar level. Further study such 
as randomized clinical trial should be conducted to measure the potential medicinal safety of M. 
stenopetala in management of diabetes & hypertension. 
Key words: Moringa stenopetala, chronic care, health facility follow up, biochemical markers  
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6.6 Effect of Moringa stenoeptala leaves powder supplementation on the macro and 
micronutrient contents of maize/sorghum -soybean-chickpea: Complementary foods 
formulations 
Ato Adamu Belay, PhD fellow,  EPHI . 
 

Abstract 

Background: Deficiencies of micronutrients constitute the most wide spread form of 
malnutrition particularly in developing country like Ethiopia, in which infant and pre-school 
children the most vulnerable group. The dependence on imported fortified foods and 
micronutrients may be a challenge due to problems of affordability by the majority vulnerable 
groups of the population. The easiest and cheapest way of overcoming micronutrient 
malnutrition is through blending of locally available food crops for the production of high 
nutrient, inexpensive and popular food products with high quantity/quality of micronutrients. to 
provide alternatives to the more expensive imported foods. M. stenopetala is indigenous 
multipurpose tree to Southern Ethiopia grown as a back yard and crop lands have great 
nutritional and therapeutic value. This study was therefore aimed to produce M. stenopetala 
leaves powder supplementation on the micronutrient of maize–soybean–chickpea and sorghums–
soybean–chickpea food formulations for possible use as complementary food. 
Methods: The dried leaves of M. stenopetala grounded and sieved to appropriate particle size. 
Proportions of cereals flour and M. stenopetala leaves powder admixed in the formulations were 
determined using Nutri Survey-Linear-Programming Software. Fourteen formulations were 
made from unprocessed cereals and processed cereals supplemented with 5% and 10% M. 
stenopetala powder. A preferred ratio was selected based on the nutritional value (protein and 
energy) and sensory evaluation while using two unfortified formulations as control. 
Result: M. stenopetala leaves powder has the highest crude fiber and ash contents of 13.95% 
and 9.23% respectively, and rich in sodium content. The crude protein, crude fiber, and ash 
contents of the diets increased significantly with fortification besides increase in energy. This 
could be due to substitution effect of M. stenopetala as evidenced by the nutritional composition 
of the individual ingredients. The fat content of the formulation 10 and 12 that were selected by 
sensory evaluation is relatively higher (10.6%) than the control blend (9.85%), which fulfills the 
recommended dietary allowance by FAO/WHO.  
There was slightly decrease in carbohydrate content in the formulation for formulation 10 and 12 
compared to the controls as the percent level of M. stenopetala leaves powder supplementation 
increased.   
Conclusion and recommendations: The finding of this study showed that addition of M. 
stenopetala leaves powder to locally available food ingredients such as sorghum/maize, soybean 
and chickpea enhances nutrient value, such as energy, ash, protein, potassium and fat contents.  
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Out of 14 M. stenopetala leaves powder and cereal flour blend supplementation formulation, 
formulation 10 and 12 enhance the nutritional contents and gave the best overall acceptability 
based on sensory evaluation. Therefore, blending of M. stenopetala with locally available food 
crops could be an option to mitigate for protein–energy malnutrition (PEM) through improving 
traditionally used staple foods. This could be scaled up to mitigate malnutrition and substitute 
imported expensive fortified foods and micronutrients  
 
Key words: Moringa stenopetala, complementary food, cereals flour,  local food formulations 
 
6.7 Moringa stenopetala leaves and herbal adjuvants blend medicinal tea granule package 
for supportive care of pre-diabetes and pre-hypertension, 
Dr. Asfaw Debella,  EPHI  
 
Abstract 

Background: Moringa stenopetala is a multi-purpose. It is also extensively employed as food 
and for medicinal purpose by the community. In spite of the nutritional and medicinal values of 
M. stenopetala, the leaves have undesired tastes and flavor when consumed as vegetable, soup or 
as tea infusion. Fresh leaves of M. stenopetala are easily deteriorated upon harvesting. Microbial 
growth also occurs due to the high protein and fat content of the leaves. Attempt was, therefore, 
made to formulate M. stenopetala dried leaves herbal tea granules admixed with three herbal 
adjuvants to improve the palatability, pleasantness and flavor besides producing a stable 
medicinal product by preventing microbial degradation and alteration in the chemical 
constituents.  
Methods: The dried, grounded and sieved leaves of the primary herb, M. stenopetala (Mor) was 
blended with three different herbal adjuvants, Thymus serralatus (Thy), Cymbpogon citratus 
(Cym) and Mentha spicata (Men), respectively. The formulated blends granules tea infusion was 
evaluated for safety and efficacy (diuretic and anti-hyperglycemic effects) in laboratory animals. 
The tea infusion blends of M. stenopetala and adjuvant herb granules were also evaluated for 
microbial, physicochemical and sensory acceptability tests. 
Result: The acute toxicity study of the formulated tea granules infusion of M. stenopetala leaves 
blended with herbal adjuvant showed no mortality and apparent signs of toxicity. The gross 
pathological examination revealed no significant changes in the vital organs such as liver, 
kidney, heart and stomach of the mice, in both control and treated groups.  
The findings verified that the tea infusion of the formulated tea granules infusion of M. 
stenopetala leaves admixed with herbal adjuvant possesses significant (P < 0.01) diuretic and 
natriuretic effects. The tea infusions also showed anti-hyperglycemic effect in mice that were 
induced with elevated blood sugar level. The physicochemical values generally indicated good 
flow properties and physicochemical parameters like total ash, moisture contents and other 
parameters for the blended tea granule.  
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The microbial test revealed that the indicator organisms, total viable aerobic microbial count, 
total mold and yeast count were within tolerable limit while pathogenic organisms were not 
detected in the blended tea granules. Out of the three formulations, Mor-Men tea granule blend 
showed better efficacy and physicochemical properties compared to the other blends.   
Conclusion and recommendations: The tea infusion of the three formulated tea granules of M. 
stenopetala blended with herbal adjuvant showed neither toxic signs nor behavioral changes. The 
formulated tea granules infusion induced diuretic and saluretic effect in laboratory mice 
indicating antihypertensive effect. The tea infusions have anti-hyperglycemic effect in mice with 
induced elevated blood sugar level. The primary herb M. stenopetala and adjuvant herbs tea 
granule blends showed good physicochemical, microbial quality and favorable preference 
ranking during sensory evaluation. Mor-Men tea granule blend showed best efficacy and 
physicochemical properties compared to the other blends. Further safety data generated for Mor-
Men tea granule showed higher safety asverified through sub-acute and chronic toxicity studies. 
Therefore, the technology product M. stenopetala and adjuvant herbs granule package for tea 
infusion may serve as supportive care for pre-diabetic and pre-hypertensive patients coupled with 
exercise and appropriate nutrition. 
 
Key words: M. stenopetala blended tea granule, physicochemical quality, microbial quality and 
safety, efficacy and safety 
 
6.8 Microencapsulated nutrraceuticals product development from Moringa stenopetala 
leaves 
Dr. Eng. Debebe Worku, Ambo university 

 
Abstract 

Bioactive compounds are secondary metabolites of the plant, which are produced to increase 
their overall ability to survive and withstand the harsh environment and prevent from diseases. 
Moringa stenopetala plant contains bioactive compounds, which have anti-hypertensive, anti-
inflammatory, anti-diabetic and prevention of cancer. However, during processing such as 
thermal processing, these bioactive compounds are destructed. Therefore, restoration of these 
active compounds is important. Hence, encapsulation might be an alternative technology to 
maintain the functionality of the active compounds. Therefore, the aim of this research was to 
develop microencapsulated nutraceutical product from M. stenopetala leaves.  
The encapsulation was done using spray and freeze dryers using maltodextrin and high methoxyl 
pectin (MDHP) were used as coating material. Then, the encapsulation efficiency, bioactive 
contents, storage stability, digestibility and medicinal values of the microencapsulates were 
measured. According to the results, the encapsulation efficiency (EE) of spray dried 
microencapsulate was significantly (p≤0.05) more (83.52 -87.93%) than freeze-dried 
microencapsulate (71.44-82.12%).  
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The TPC, TFC and antioxidant activities of the freeze-dried microencapsulate were significantly 
higher compared to the spray dried microencapsulate. Contrarily, the storage stability of the 
spray dried microencapsulates were better than the freeze dried microencapsulate. This is might 
be due to the higher EE of the spray dried microencapsulate. Regarding the digestibility of the 
microencapsulate, the release of TPC were more from the freeze dried microencapsulated 
product when it was compared to the spray dried microencapsulate. This probably related to the 
lower EE of the freeze-dryer.  Although the TPC, TFC and antioxidant activities of the freeze-
dried microencapsulate were higher, the EE and storage stability were lower when it was 
compared to the spray dried microencapsulate. Therefore, spray drying microencapsulation 
process can be an alternative method to develop microencapsulated nutraceutical product. In 
addition, the animal experiments showed that the encapsulated product had anti-diabetic and 
vasodilator activities. Therefore, it can be concluded that the microencapsulated nutraceutical 
product of M. stenopetala leaves extract does not produce adverse effects and it has medicinal 
values. However, further studies are recommended on chronic toxicity test and medicinal values 
of the microencapsulated bioactive product. 
 
Keywords: Morigna stenopetala, microencapsulation, nutraceutical, Spray drying, bioactive 
compounds, medicinal values. 
 
6.9 Effect of pollarding on growth and leaf biomass of Moringa oleifera in Arba Minch 
zuria woreda, Southern Ethiopia 
Ato Desta Hamore, SARI 

 
Abstract 

Moringa oleifera is native to northern India and planted in many parts of the world. In Ethiopia, 
little is known on the management and silvicaltural practices of the plant. The present study was 
conducted to determine whether different cutting/pollarding heights affect yield and growth of 
Moringa oleifera at Arba Minch ZuriyaWoreda, Southern Ethiopia from November 2016 and 
September 2019. Two months old hardened twenty five seedlings of the tree were planted at 5m 
x 5m plot at spacing of 1m x 1m. Four pollarding treatments/cutting heights (0.5m, 1.0m, 1.5m 
and 2.0m) and one control (un-pollarded) were imposed after 12 months of planting using 
randomized complete block design (RCBD) with four replications.  

Data were collected from 6 inner row individual Moringa trees from each plot. Data on fresh and 
dry weight of leaf biomass per tree was taken at the age of 15, 18, 22, 26, 29 months after 
planting. Fresh wood biomass and the number of shoots rejuvenated after pollarding were also 
recorded. ANOVA were employed to analyze the collected data. Cutting height affected shoot 
number and height significantly (P < 0.05). Maximum number of shoots per plant was recorded 
on un-pollarded treatment (control).  
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Cutting height affected fresh and dry biomass of leaf significantly (P< 0.05). Maximum fresh 
leaf biomass (823g/tree) was recorded at lower pollarding height (0.5 meter) followed by 1.5 
meter (729g/tree). The lowest fresh leaf biomass was recorded on un-pollarded treatment 
(268g/tree). Maximum and minimum dry leaf biomass was also obtained at 0.5 meter cutting 
height (222g/tree) and control (73g/tree) respectively indicating pollarding importance to the tree 
planted for foliar biomass production. Future research is recommended focusing on long-term 
growth and management trial of the species. 

Key words: Cutting height, Fresh Leaf Biomass, Moringa oleifera 

 
6.10  Effect of plant spacing  on growth and leaf biomass production  of Moringa 
stenopetala  in Arba Minch Zuria woreda, Southern Ethiopia 
Ato Desta Hamore, SARI 

 
Abstract 

Moringa stenopetala is indigenous multipurpose tree to Southern Ethiopia grown as a backyard 
crop and park land agroforestry for various uses. To meet the growing demands of the tree leaf 
biomass as a vegetable, growers need to increase their production by adopting improved 
management techniques. This study was initiated to determine the optimum spacing required for 
improved growth and higher biomass production of Moringa stenopetala. The experiment was 
conducted between 1st October 2016 and 30th September 2019. Six planting arrangements were 
considered as experimental treatments: (1) 0.5m x 0.5m, (2) 1m.x 1 m, (3) 1m x 1.5 m, (4) 2m x 
2 m, (5) 2m x 2.5 m, and (6) 3m x 3 m by using Randomized Complete Block Design (RCBD) 
with three replications. Data was collected on survival, root collar diameter (RCD), plant height 
(HT), branch number(BN), crown width (CW), diameter at breast height (DBH), fresh leaf 
biomass(FLB) and fresh wood biomass(FWB) at ages of 6, 12, 18, 24 ,30 and 36 months after 
planting. All studied growth parameters and leaf yield showed significant differences (P<0.05) 
among treatments. Narrower spacing revealed significantly lower survival and higher plant 
height. The wider spacing produced significantly higher (P<0.05) root collar diameter (RCD), 
crown width (CW), diameter at breast height (DBH) and branch number (BN) per plant than 
plants of the closer spacing. Similarly, highest mean value of fresh leaf yield and wood biomass 
were recorded in wider spacing per plant. Besides the estimation of fresh leaf biomass collection 
per tree, the estimation was also done at hectare level. Accordingly the highest and lowest fresh 
leaf biomass was recorded on 2m x 2m spacing (3110kg ha-1) and 3m x 3m spacing (1800kg ha-

1) respectively. Thus, the spacing (2m x 2m) was proved to be optimum with desired number of 
stems per hectare to product the highest leaf and branch biomass. 

Key words: Fresh Leaf Biomass, Growth parameters, Spacing and Wood Biomass 
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6.11  The  contribution of Moringa trees to the production of alley maize crops in 
experimental sites of Arba Minch Zuria district, Southern Ethiopia 
Ato Desta Hamore, SARI 

 
Abstract 

Better understanding on the role of moringa trees for production of alley maize and moringa leaf 
biomass has a paramount important for improving traditional agroforestry practices in southern 
Ethiopia. On-farm experiments were conducted in Arba Minch Zuria district to study the growth 
and leaf yield of two Moringa trees species (Moringa stenopetala and Moringaolifera), and their 
impact on the grain yield of intercropped alley maize between June 2017 to August 2019. The 
experiment consisted of four treatments: (1) Moringa stenopetala + maize, (2) Moringa olifera + 
maize, (3) 50% Moringa stenopetala and 50% Moringa olifera + maize and (4) control (maize 
monocropping) by using Randomized Complete Block Design (RCBD) with four replications. 
Root collar diameter, plant height, branch number and diameter at breast height were the data 
collected from tree whereas grain yield, hundred seed weight, biomass weight, plant height, cob 
number and cob length were the data collected from maize. Most studied tree growth parameters 
except height and fresh leaf biomass, the rest showed significant differences (P<0.05) among 
treatments. In the case of 100% intercropped M. stenopetala, maize grain yield reduction ranged 
from 16% in the first cropping (2018) up to 23 % in the second (2019). Reduction of maize grain 
yields by 100% intercropped M. olifera trees was more drastic than in the plots with M. 
stenopetala, ranging from 32 % in the first cropping up to 48% in the second cropping season. 
However, yield reduction was compensated by outputs from tree products and moringa-maize 
intercropping systems are financially attractive than maize mono-cropping. Therefore, in 
southern Ethiopia, integrating Moringa stenopetala with maize intercropping, in their farming 
systems is a feasible option to generate income and other benefits derived from planted moringa 
trees. 
 
Key words: Agroforestry, Distance, Interaction, Intercropping, Leaf biomass, Shade 
   

6.12 Effect of Altitudinal Variation on the growth performance and Carbon stock 
sequestration Potential of Moringa stenopetala, 
Dr. Rajesh Chauhan, AMU 

 
Abstract 

Altitude affects growth and distribution of plants and influences the impacts of other 
environmental determinants on plant growth and development. The objective of this study was to 
investigate the effect of altitude on the growth performance and carbon sequestration potential of 
Moringa stenopetala.  
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The study was conducted in Biade (1200-1400 masl), Gamole (1401-1600 masl) and Fasha 
(1601-1800 masl) area of the Konso region. Six farmers were purposively selected from each 
location with availability of three age classes (6-10 years, 11-15 years and 16-20 years) of 
Moringa stenopetala. 3 trees from each farmer’s land under each age class were selected for 
measuring height and diameter. Non-destructive method was used for estimation of biomass and 
carbon contents of different age groups. The results indicate that growth performance (height, 
diameter, volume, biomass production) and carbon sequestration of M. stenopetala was 
significantly higher (p < .05) at lower altitude as compared to mid and high altitude. At lower 
altitude on an average it is producing 47.92 Kg carbon contents thus sequestering 175.70 Kg 
CO2/tree or 12.82 Kg CO2/tree/year which is significantly higher than mid and high altitude 
which producing carbob contents (19.61 Kg & 13.60 Kg), CO2/tree (71.90 Kg & 49.87 Kg) and 
CO2/tree/year (5.12 & 3.55 Kg) respectively at mid and high altitude. It was concluded that M. 
stenopetala tree on an average can sequester carbon stock of 10.96 kg, 27.87 kg and 42.31 kg for 
6-10, 11-15 and 16-20 age classes, respectively and thus trap CO2 of 40.17 kg, 102.20 kg and 
155.11 kg for the same. The annual sequestration of CO2

6.13  Moringa based Agri-Silviculture system for Agro-Biodiversity conservation in the 
Konso-Dherashe districts, Southern Ethiopia 

 was found maximum for class 16-20 
(8.62 kg) followed by 11-15 class (7.86 kg) and lowest for 6-10 class (5.02 kg). The carbon 
sequestration potential of moringa decreases with increase in altitude and increases with increase 
in age.         

Ato Daba Misgana, AMU 
 

Abstract 

Agro-biodiversity is the outcome of the interactions among genetic resources, the environment, 
and the management systems and practices used by farmers and herders. Although, it has been 
developed over millennia due to natural selection and human interventions, information being 
scarce calls for research. Therefore, the objective of this study was to investigate the composition 
and diversity of the trees, shrubs, and crops and their frequencies in Moringa stenopetala based 
agroforestry practices for agro-biodiversity conservation in Konso-Dherashe districts, Southern 
Ethiopia. The study area was selected purposively based on the abundance of Moringa 
stenopetala in the farmland. Two line transects were established for the inventory in each 
farmland. A total of 30 plots of 20m x 20m were laid along the transect lines. The distance 
between the two transects and each plot was 500m and 400m, respectively. Trees and shrubs 
encountered in each plot were recorded and counted. The types of crops in each plot were also 
recorded. Data were analyzed using descriptive statistics in Excel spread sheet. Diversity was 
computed using Shannon-Weiner diversity index. Similarity was computed using Sorenson 
similarity coefficients. In this study 22 woody species and 18 crop species were identified.  
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The diversity also varied among the district. It is very impressive to observe such vast integration 
of species diversity in a piece of land with M. stenopetala; in the future there should be increased 
efforts to study species diversity with respect to crops, trees and livestock. 
 
Keywords: Moringa stenopetala, agro-biodiversity, woody species, crop types 
 

6.14  The impact of Moringa stenopetala tree on soil fertility  status at Konso and Segen 
peoples zone, Southern Ethiopia 
Ato Azmeraw Wolche, PhD fellow, AMU 
 

Abstract 

Moringa stenopetala is one of the world’s most useful plants; it is a fast-growing, much more 
drought-tolerant and multi-purpose tree that it has been described as a ‘miracle tree 'has  gained 
attention recently in Ethiopia. This study was conducted to elucidate the impact of M.stenopetala 
trees species on soil fertility status which was planted on agroforestry system peasant’s small 
scale farmland. Three sites were selected based on the production status of M. stenopetala tree. 
From each of the selected sites three moringa trees were selected based on the age group in the 
site. Accordingly, 5 years old, 10 years old and 25 years old moringa trees were selected for this 
study. A total of 36 composite soil samples from nine moringa trees randomly selected at the 
radial distance of 2m, 4m, 6m and 8m away from the trunk. Konso-Fasha site soil pH was rating 
slightly acid. TN and OM were moderate ratting. Av. P was very high rating. CEC was very high 
rating. There was a higher value of CEC under the canopy of the tree than the adjacent open 
fields. Ca was showed decreasing trend for 5years old moringa tree as the distance from the tree 
trunk increased. Konso-Gamole site soil pH was rating slightly acid. Most of moringa age groups 
and distance from trunk TN was moderate rating and moringa tree 25 years old TN, OC and OM 
revealed decreasing trend from trunk to open area. Av. P was high for 5years old moringa tree 
around canopy area than open area.  
 
The CEC value was similarly high rating for both under the canopy of the tree and the adjacent 
open fields. Derashe-Holte site soil soil pH was neutral. Soil TN and OM was low rating.  Av.P 
was rating very low while CEC, Ca and Mg were rating very high.  
 
Generally, we concluded that soil fertility status under canopy of M. stenopetala were higher 
than adjacent open area for Konso-Fasha and Gamole site but Derashe-Holte site revealed 
similar result under canopy of M. stenopetala and adjacent open area. Beside this, moringa age 
differences were not showed more variation on soil fertility under canopy of M. stenopetala and 
adjacent open area.  
 
Key words: Moringa stenopetala; Soil properties; Soil fertility status  
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6.15  Value chain analysis  and barriers on  Moringa  stenopetala production and 
utilization along the value chain 
Ato Eskeziyaw Agedew, PhD fellow, Formerly AMU, Currently Debre Markos University 
 
Abstract 

Background: Value chain-value is added to preliminary products through the combination with 
other resources (tools, manpower, knowledge and skills, other raw materials).“Moringa 
stenopetala Value  Chain”  includes  the  full  range  of  activities  and  participants  involved  in  
moving  its products  from  inputs supplied to farmers‟ fields and the ultimate products to 
consumer's tables.  
Objective: To assess the existing value chain and identify barriers of MoringaStenopetala 
production and utilization along the value chain in Moringa growing area of southern Ethiopia.  
Methods: A cross sectional study supplemented with phemenological qualitative study was 
conducted.  Data was collected through 384 house hold interviews survey and by in-depth 
interviews of purposely selected moringa grower, food and drinking establishment owner and 
small scale moringa product processor. The collected data was entered and analyzed by using 
SPSS version 25. Descriptive analysis like frequency and proportion was conducted to describe 
key finding.  Qualitative data was be transcribed word by word, translated to English and saved 
as plain text for thematic analysis.  
Result: Among the study house hold 38.5% of them had six and above tree, 36.2% had 4-5 tree, 
in their farm land, and backyard.  38.8% of them supplely  up to six kilo gram and above to the 
market, 35.4% of them 4-5 kilo gram and the rest 25.3% of them 2-3 kilo gram to local market. 
Lack of planned activities on moring tree cultivation, low agricultural support, lack of surplus 
leaf biomass preservation mechanism and pest destruction were the major identified barriers at 
house hold level.  
During transportation and marking of moringa there is direct sun light and dust material exposure 
leads to quality deterioration. Low class food establishment engaged in sell of moringa based 
diet as compared to high class hotels. Exaggerated and miss labeling and promotion on medicinal 
value –by informal traders “moringa can treat over 299 disease”. There is no regulatory action 
taken by regulatory body in small scale moringa product processor.  
Conclusion- Even though moringa was created job opportunity along the value chain but there is 
poor agricultural practice and poor manufacturing practice. The agricultural sector should give 
extension support for mass cultivation and production. Establishing regulatory mechanism for 
small scale producers to insure product safety. 
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6.16  Determination of economic value and GIS based resources mapping of Moringa 
stenopetala in South-western Ethiopia: Implication for conservation and sustainable use of 
biodiversity, 
Ato Tesfaye Bekele and Ato Tariku Geda, EBI 

 
Abstract 

Moringa stenopetala (Haleko) is an indigenous plant which helps to rehabilitate the ever-
diminishing forest resources in drier areas. The plant has not economically valued. The trees also 
lack attentions for conservation, sustainable utilization and not address their commercial potential 
in local and national markets for bioprospecting. This study aimed to assess the Total Economic 
Value (TEV) of Haleko in South Nations nationalities and Peoples Region (SNNPR), Ethiopia: 
implication for conservation and sustainable utilization of biodiversity where most of the 
communities are consumed as staple food. The study was used contingent valuation and hedonic 
pricing methods to estimate willingness to pay for the service obtained from Haleko. A total six 
districts were selected from three zones purposively. Totally 220 households selected from 19 
kebeles were used to evaluate the total economic value of Haleko. All of the respondents in the 
study areas were used Haleko for various use values such as direct, indirect and option values.It is 
more preferable by the local communities for food consumption and traditional medicine purpose 
than selling in the market because the average market price of a bundle of Haleko was 
2.91ET.Birr. The total Economic value of the plant per year per household was 12,263.42 ET. 
Birr. Regarding, willingness to pay of the service obtained from Haleko was highest in future 
generation prospect which is 1205.07 ET. Birr. Whereas, Educational value was the lowest mean 
WTP which accounts 314.81 birr/HH/ year. Additionally, linear, semi log and Double log 
regression models were significant predictors of WTP of the respondents to the service obtained 
from Haleko F (10, 209) = 11.154, P=.000; F (10, 209) =11.285, P=.000; F (10, 209) =11.915, 
P=.000 respectively.  
 
Moreover, predictor variables such as total landholding of the respondents, total Moringa tree of 
the respondents and annual income of the respondent significantly contributed to WTP of Haleko 
at (P= 0.006, P= 0.051and P= 0.000); (p=0.009, p=0.055 and p= 0.000); (p=0.029, p=0.004 and 
p=0.000) in linear, semi log and Double log regression models respectively. Because of the market 
distortion there is a fear and threats of sustainability. Thus promoting the multi-dimensional use of 
Haleko and integration of stake holders and local communities encourage conservation and 
sustainable utilization of the plant. Moreover, create strong value chain between producers, 
consumers, traders and commercial companies through market association. 
 
Keywords: Willingness to Pay, Moringa stenopetala (Haleko), total economic value 
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6.17  Tools and Methodologies for implementing moringa Value chain: A General  
Practitioner Guide 
Ato Wondwosen Girmay,   HoREC, College of Natural and Computation Sciences, Addis 
Ababa University 

 
Abstract 

The value chain manual is designed to address the knowledge and skill gaps that prevailed in the 
traditional production and marketing systems. It introduce the general principles and 
methodologies of a value chain approach to support practitioners, development partners, etc to 
manage a value chain development for various resources. The value chain approach takes a 
whole-of-chain perspective emphasizing the importance of market orientation, collaboration and 
networking. The value chain approach can create and or improve the opportunities available to 
the poor with a focus to increase small business holder’s income and contributing to the local 
economy. M. stenopetala is an indigenous plant with multipurpose property that could support 
nutritional security, improve livelihood and strengthening socio environmental integrity. 
However, there is a gap in terms of integration in the value chain perspective to realize the 
versatile potential of the plant to the emerging businesses in the local context. Therefore, M. 
stenopetala value chain development guide can facilitate the proper and sustainable utilization of 
the Moringa tree products in the different areas. The methodologies employed to develop the 
guideline include consulting key stakeholders (government officials, NGOs, medium-sized 
enterprises, private business owners, cooperatives as well as farmers) to collect relevant 
information on Moringa utilization. The value chain guide/manual considers a whole-of-chain 
with a market-orientated perspective and focusing and targeting the women, the landless youth, 
and the marginalized community in rural and pre- urban setups. The manual is designed to 
address the knowledge and skill gaps that prevailed in the traditional production and marketing 
systems. In addition, it can help to understand the interdependence within chains, significance of 
building effective partnerships, assessing market opportunities and customers’ needs to select, 
produce, process and sell their products. 

It could serve as a general framework to plan and implement a practical intervention for M. 
stenopetala value chain in local context. The manual is used to maximize the sustainable 
utilization of M. stenopetala tree, the emerging Moringa tree-based businesses that need to be 
directed and supported with sound technical guides.  It is upon this premises that this generic 
guide is produced to fill the existing capacity gap at local level in the implementation of the 
Moringa-based value chain projects. 
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6.18 Chemical study of the Husks and Kernel of the seeds of  Moringa stenopetala 
Prof. Ermias Dagne,  College of Natural and Computation Sciences, Addis Ababa 
University (The paper was not presented due to health condition of the presenter) 

 
Abstract 

The ethanol extract of the kernel of Moringa stenopetala after silica gel column chromatography 
led to the isolation of sucrose and the known compound 4-(α-L-rhamnopyranosyloxy)benzyl 
glucosinolate (1). The fatty acid profile of M. stenopetala oil was also generated with GC-MS 
after the oil was transesterified with BF3

7. Directions points on the way forward 

.MeOH. The results showed the presence of diverse 
fatty acids namely myristic (0.2%), palmitic (11%), palmitoleic (1.2%), stearic (11%), oleic 
(63%), linoleic (1.2%), archidic (6%) and behenic acids (6%). The ethanol extract of the husk, 
which comprises 10% of the seeds, yielded two compounds namely 4-(σ-L-
rhamnosyloxy)benzyl alcohol (2) and allantoin (3). To the best of our knowledge this is the first 
report of compound 2 as a natural product.  
 

 
Direction points 
 
During the workshop session emphasis was given on the research findings of the multisectorial 
collaborative studies through One Health-EcoHealth  approach.  The major points of emphasis 
from the workshop directions to guide the next steps  are concisely summarized  as follows: 
 

• The moringa task force should meet to work out on the subsequent steps for the 
utilization of the research outputs. 

• Justifications should be provided for some controversial findings or may need 
verification through addressing confounding factors.  

• The research findings should be implmented for community utilization and potential 
technologies for commercialization. 

• The link between the researchers and the beneficiaries should be strengthened. The 
research output should create job opportunities for rural women and youth, generate and 
improve the income of the community 

• There is a need for resource mobilization in the study area around particularly moringa 
growing area since it has a wide range benefit. 

• Partner institutions collaboration should further strengthened in the future research 
undertaking and social scientists need to be involved in such collaboration. 
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• The missing link between the increasing moringa productivity and moringa pest 
challenges and mitigation approach should be entertained since the problem of moringa  
pest was not addressed in the study. The collaboration of EEFRI, AAU-Zoology 
department, entomology research unit, AMU (agroforstery, entomology, Geography, 
Biology), SARI need to be strengthen to address the pest problem through resource 
mobilization and technical cooperation. 

• GPS based determination of M. stenopetala distribution undertaken by EBI need to be 
completed as the field based data was incomplete. The collaborative efforts of  EBI, 
EEFRI, HoREC, AMU and SARI expected  to be strengthened to fill the required data 
through resource mobilization and technical cooperation. GPS experts and senior experts 
from agroforstery, soil scientists and agro biodiversity involvement deemed necessary  

• The research findings or result summary should be delivered to the community after 
translating in Amharic and local languages.  

o Fair and equitable sharing of the economic advantage to the indigenous 
community. The community is the origin for the knowledge and natural resource 
has to get recognition from the merit.  

• The  research findings should also be communicated to decision making authorities. A 
dissemination forum may need to be organized for politicians and decision making 
authorities after synthesizing the research findings in simple and understanding approach 
through avoiding technical words. 

• The  research findings of the various sectors should be published in scientific journals 
and disseminated in scientific forums to share the knowledge generated for the academic 
and research communities. 
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8. Annex 

8.1 List of workshop participants 
 

  

 

S.No Participant name Institution S.No  Institution 
1 Dr. GetachewTollera DDG, EPHI 37 Ato Adamu Belay EPHI 
2 Ato Aschalew Abayneh DDG, EPHI  38 Ato Temsgen Awok EPHI 
3 Dr. Assefa Deresa EPHI 39 Ato Nahom Tefera EPHI 
4 Ato Tedros Getachew EPHI 40 Dr. Endale Amare EPHI 
5 Ato  Muluken Moges EPHI 41 Ato Adisu Legesse EPHI 
6 Dr. GeremewTasew EPHI 42 Ato Chere Tadesse EPHI 
7 W/o. Frehiwot Teka EPHI 43 W/t Nigat Ashenafi EPHI 
8 Ato Adisu Kebede EPHI 44 Ato Mesret W/Yohanes EPHI  
9 Ato Zekaryas Getu EPHI 45 Ato Feyessa Challa EPHI 
10 Ato Assefa Habte EPHI 46 Ato Dawit Chala EPHI 
11 Ato Gezhagen Tesfaye EPHI 47 Ato Mulugeta Guta EPHI 
12 Ato Tadesse Negatu EPHI 48 W/t Tirhas Hagos EPHI 
13 Ato Negero Gemeda EPHI 49 W/o  Hassina Ousman EPHI 
14 W/o Biruktawit Girma EPHI 50 Ato   Mussie Sewnet EPHI 
15 Ato Sileshi Degu EPHI 51 Ato Tesfaye Teklemariam EPHI 
16 Dr. YaredDebebe EPHI 52 Ato Million Kebede EPHI 
17 W/o RekikAshebir EPHI 53 W/t Helina Seifemichael EPHI 
18 W/t.Tsion Kassahun EPHI 54 W/o  Mekdes Mehari EPHI 
19 Ato Samuel Woldekidan EPHI 55 Ato Edosa Terefe EPHI 
20 Ato Kidus Tesfaye EPHI 56 W/t Yewbdar Hayla EPHI 
21 Ato Asfaw Meresa EPHI 57 W/t Yeshi Mazengya EPHI 
22 W/o  Kidist Yersaw EPHI 58 W/o  Hizbauysh  Desta EPHI 
23 W/o Tigist Abera EPHI 59 W/t  Shewaget  Chaka EPHI 
24 Ato Samson Taye EPHI 60 W/o Genet Belehu EPHI 
25 Ato Behonegn Sisay EPHI 61 W/t RobitGetachew EPHI 
26 W/o Misrak Abdisa EPHI 62 Ato Asfaw Degefe EPHI 
27 W/o Tigist Megersa EPHI 63 Ato Biruk Alemayehu EPHI 
28 W/o Zenebech Leta EPHI 64 Ato Getinet Ejigayehu EPHI 
29 Ato Maharu Matyas EPHI 65 Ato Kasahun Reta EPHI 
30 Ato Eyob Debebe EPHI 66 Ato Adisu Kebede EPHI 
31 Ato Samuel Tessema EPHI 67 W/o Yewbdar Hayla EPHI 
32 W/t Christina Haile EPHI    
33 Ato Birhanu Tesfaye EPHI    
34 W/o Aynalem Lakew EPHI    
35 Ato Ashenif Tadele  EPHI    
36 Dr. Asfaw Debella EPHI    
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List of participants continued 

 

 

S.No Participant name Institution S.No Participant name Institution 

68 Dr. Demetew Dereza President AMU 102 Ato Tesfaye Gebreyesus AMU 
69 Ato Behailu Merdekios VP for Res & Com 

Ser 
103 Ato Meles Mekuria AMU 

70 Dr. Teshome Yirgu Research Exec Dir 104 Ato Alehegn Bekele AMU 
71 Dr. Simon Shibru   105 AMU, SNNPRS-MTF Ato Metekeya Azazea AMU 
72 Ato Eskezyiaw Agedew AMU, Now DMU 106 W/o Mesret Girma AMU 
73 Ato Azmera Walche AMU 107 W/o Haregewoyne Kerebih AMU 
74 Ato Daba Misgana AMU 107 W/o Lemlem Yilma AMU 
75 Dr. Rajesh Chauhan AMU 108 AMU Ato Tesfaye  Gebreyesus 
76 Dr. Dereje Tsegaye AMU 109 W/t  Gelila Biresaw AMU 
77 Dr. Wakshum Shiferaw AMU 110 Ato Eshetu Zerihun AMU 
78 Ato Direselign Misker AMU 111 AMU Ato Kidus Temsgen 
79 Ato Tizazu Bushura AMU 112 W/t Selamawit Gebreyehu AMU 
80 Dr. Birhanu Lema AMU 113 Ato Mekidim Kassa AMU 
81 Ato Endalkachew Esayas AMU 114 Ato Dagnachew Hasabineh AMU 
82 Ato Aynalem Gochera AMU 115 Ato Yeshiwas Demisie AMU 
83 Dr. Tameru Degaga AMU 116 Ato Marred Maga AMU 
84 W/o Winshet G/tsaddik AMU 117 Ato Abayneh Tunji AMU 
85 Ato Tekelu Teshome AMU 118 Ato Zelalam Kufalo AMU 
86 Ato Meseret Giream AMU 119 Ato Moges Mola AMU 
87 Ato Gisetnie Ayle AMU 120 Ato Miskir Tilahun AMU 
88 Ato Tsegaye Yohans AMU 121 Ato Melkamu Keberu AMU 
89 Ato Felke G/Miskel AMU 122 Ato Desalegn Yibeltal AMU 
90 Ato Agidew Abebe AMU 123 Ato Gurasho Gelebo KPH 
91 Dr. Fekadu Massebo AMU 124 Ato Gemech Gerro KPH 
92 Ato Tizazu Bushura AMU 125 Ato Abayneh Tunje AMU 
93 Ato Manaye Yihun AMU 126 W/t Embet Tezera AMU 
94 Dr. Teklu Wogayehu AMU 127 W/t Asgedech Haile AMU 
95 W/o Gestane Ayeke AMU 128 Ato Zelalem Kufalo AMU 
96 Ato Angasa  Bekele AMU 129 W/o  Aynalem  Mencho AMU 
97 Ato AMU Habtamu Worku 130 Ato Zeleke Geto Wollo 

Univ 
98 Ato Seyefu Berhanu AMU 131 Ato Endale Debela SNNPRS 

EZA 
99 Ato AMU Chencha Chebo 132 Ato Efrem Hailu AA press- 

EZA 
100 Ato Yibeltal Yehune AMU 133 Ato Zelalam Giza SNNPRS 

EZA 
101 Ato Abebaw Miskire AMU 134 Ato Abdurazak Mohammed AA press- 

EZA 
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List of participants continued 

 

S.No Participant name Institution S.No Participant name Institution 

135 Ato Amanuel Dubale AMU 165 Ato Bekalu  Kassie Debre Markos 
Univ 

136 Ato Firedawek 
Getahun 

AMU 166 Dr. Hamid Jemal DDG, SARI 

137 Ato Abenet Teshome 167 AMU Ato Getahun Yakob SARI 
138 Ato Temesgen Fikadu Chencha Hospital 168 Ato Desta Hamore SARI 
139 Ato Wasihun Zerihun Chencha Hospital 169 Ato Degefu Asfaw SARI 
140 Ato Terefe Mengestu Chencha Hospital 170 Ato Tuma Bekele Dir,SARI 
141 W/o Gaditu Bekele Gidole Hospital 171 Prof. Ariaya Haymete SoP, AAU 
142 Ato Degfie Mamo Gidole Hospital 172 Ato  Wondwossen 

Girmay 
HoREC 

143 Ato Ashenafi Mulugeta Gidole Hospital 173 Prof. Eyasu  Makonnen CHS, AAU 
144 W/o Genet Girma Gidole Hospital 174 Prof.Yalemtsehay 

Mekonnen 
CN&CS, 
AAU 

145 Ato Ashenafi Muugeta SNNPRS delegate 175 Ato Dechasa Jiru    Hunger Et 
146 Ato Gisetnie Ayele Konso Zone Adm 176 Ato Tesfaye Bekele EBI 
147 Ato Gizaw Kisora Konso Zuria Adm 177 Ato Tariku Geda EBI 
148 Ato Kiyas Jemal South Omo Zone 178 Ato Manaye Misganaw EBI 
149 Ato  Matiwos Churaka Hammer woreda Admin 179 Dr. Zeleke W/ Tensi Former, EBI 
150 Ato Shanko Muga Hammer elder delegate 180 Ato Kora Gara Konso elder 
151 Ato Tefera Tadesse Gidole administration 181 Ato Shemellis Tadesse EEFRI 
152 Ato Akililu Ayele Gamo zone 182 Dr. Agena Anjulo  EEFRI 
153 Arba Minch Zur woreda Ato Alemayehu 

Chufemo 
183 Ato Terefe Gelibo ICAP 

154 Ato Murad Mega Gerssie woreda 184 Dr. Yitbarek 
Woldehawariat 

CN&CS, 
AAU 

155 Ato Moges Molla Gerssie woreda 185 Dr. Solomon Worku MoH 
156 Ato Bediru Hirgo Merab Abaya city 186 Dr. Alemayehu  Bekele CDT-Afr 
157 Ato Tomas Bassa Merab Abaya woreda 187 Dr. Debebe Worku Ambo Univ 
158 Ato  Fiseha G/Selassie Gofa zone admin 188 Ato Abdu Hassen Dilla Univ 
159 Ato  Gebre Medhin  

Madar 
Wolayta zone adm 189 Dr. Rahemto Negash  Me. Zen 

Foundation 
160 Humbo woreda Ato Betsega Yato 190 Ato Woldemariam Geja EIAR-

WGARC 
161 Ato Asirat Kassa Chencha zuria woreda 191 Ato Muluken Philipos EIAR-

WGARC 
162 Ato Ergado Shure Chencha city  admin 192 Ato Dawit Dekasso EFDA 
163 Ato Terefe Alemu MinT, Res Affairs  193 Ato Andargie AMU 
164 Ato Atire Negash  MinT, Res Grant  194 Ato Klar Jemal  AMU 
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List of participants continued 

 

 

 

 

 

 

 

 

 

S.No Participant name Institution S.No Participant name Institution 

195 W/o.Genet  Degu VP, Debre Markos 
University 

213 Ato Amsalu Kuma AMU 

196 Ato Desalegn Yibeltal Debre Markos 
University 

214 Ato Assefa Alemayhu Arba Minch 
Zuria 

197 W/t Ehetemariam 
Shambel 

MoH 215 Ato Behailu W/Mariam AMU 

198 Ato Yibeltal Yihunie AMU 216 W/o Wubat Haile AMU 
199 W/o Abeba Bosha Arba Minch Zuria 217 Ato Dejene Samuel AMU 
200 Ato Adisu Chubero Arba Minch Zuria 218 Ato Desta Haftu Arba Minch 

Zuria 
201 Ato Desalegn Bogale AMU 219 Ato Eshetu Zerihun AMU 
202 Ato Hayimanot Reta AMU 220 Ato  Kasim Endris AMU 
203 Ato  Gebre Medhin  

Madar 
AMU 221 Ato Gizachew 

Alemayehu 
AMU 

204 Ato  Marred Maga AMU 222 Ato  Maselle Mesfin AMU 
205 Ato  Kebeder Jobir AMU 223 Ato  Gesese Alata Gerssie 
206 Ato Melkamu Mada AMU 224 Ato  Samson Sahile AMU 
207 Ato Shiferaw Boru AMU 225 Ato Sinatyehu Lashe AMU 
208 Ato  Takilu Teshome AMU 226 Ato  Tarkewa W/Medhin AMU 
209 Ato  Tamiru Shibiru AMU 227 Ato Temsgen Mengesha AMU 
210 Ato  Teradahign Tadasie AMU  228 Ato Tewdros Agedaw AMU 
211 Ato Tensay Hailu AMU 229 W/o Tsediku Feleke AMU 
212 W/o Tsion Dawit AMU    



Proceeding of dissemination of Multisectorial Interdisciplinary Research Findings on Moringa stenopetala 

 

66 
 

8.2 Program of the workshop 
 

DISSEMINATION WORKSHOP OF MULTISECTORIAL 
INTERDISCPLINARY  RESEARCH FINDINGS ON  

MORINGA STENOPETALA 

__________________________________________________________________ 

  

Reception and Recognition session 

Thursday, February  25, 2021 (Yekatit 18, 2013 EC) 

 

Plenary session and General discussion 
Time Subject 

06:30 pm– 07:00 pm Workshop participants arrive at Arba Minch Tourist Hotel 
07:00 pm – 07:30 pm Program Introduction  and some exciting feature about moringa, 

  Arba Minch University Organizers 
Ato Eshetu Zerihun and Ato Direselign Misker 

07:30 pm – 07:40 pm Welcome Note  by Dr. Teshome Yirgu,  
Arba Minch University Research Executive Director,  

07:40 pm – 07:50 pm Speech by Ato Kora Gara, 
Konso Community elder and National Moringa Task force member 

07:50 pm – 09:30 pm Dinner Reception organized by Arba Minch University 
9:30 pm – 10:00 pm Certificate of Award for Collaborating Institute and Moring project investigators 

Introducers / Moderators: Ato Gezhagen Tesfaye Public Relation -EPHI  
and  

Ato Bedru  Husen Public Relation -AMU 
Mr.  Behailu  Merdekios, Vice president for Community service, Research and 

Publication  
and  

Dr.  Getachew Tolera, Deputy General Director, EPHI 
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Opening Ceremony and Scientific Session 

Friday, February  26, 2021(Yekatit 19, 2013 EC) 

Plenary session and General discussion 
Time Subject 

08:30 – 09:30 Registration 
09:30 – 09:45 Participants and program Introduction. Workshop Organizers 

Ato Wondwosen Girmay and Prof. Yalemtshay Mekonnen 
09:45 – 10:15 Welcome Address, Mr. Behailu Merdekios, vice president for Community service, research and publication, 

inviting the President of AMU 
Keynote and opening Speech, H.E Dr Damtew Derza, President, Arba Minch University 

10:15 – 10:45 Welcome Address and inviting Dr. Getachew Tolera, Deputy General Director, EPHI - 
W/o Frehiot Teka, A/Director, TMMRD-EPHI 

Keynote and opening Speech, Dr. Getachew Tolera, Deputy General Director, EPHI 
10:45 – 11:15 TEA/COFFEE BREAK -Organizers 

 Moderators:  Dr. Alemayehu Bekele, CDT-Africa  and Dr. Assefa Deresa, EPHI   
11:15 – 11:35 Overview on Interdisciplinary Investigational efforts on Moringastenpetala (Haleko): Experiences and lesson 

learned through One Health-Ecohealth Approach Dr. Asfaw Debella, EPHI   
11:35– 11:50 Epidemiology of vitamin A level in Adult population in moringaconsuming and non-consuming community: 

Cross sectional study. Ato Direselign Misker, AMU 
11:50– 12:05 Epidemiology of diseases among adult population in Moringa consuming and non-consuming setting: 

Retrospective study Ato Ashenif Tadele, EPHI 
12:05 – 12:20 Level of biochemical parameters (LFT, RFT, TSH, etc)  and metabolic syndrome in Moringa consuming and 

non-consuming community: comparative cross sectional study. AtoTerefe Gelibo,PhD fellow, formerly at 
EPHI, Now ICAP 

12:20 – 13:10 General Discussion 
13:10 – 14:20 LUNCH BREAK -Organizers 

 Moderators: Prof. Yaletsehay Mekonnen, CN&CS, AAU and W/o Winshet G/tsaddik 
14:20 – 14:40 Level of biochemical and clinical parameters in chronic disease managment of Diabetes and Hypertension 

among adult patients of Moringa stenopetala consuming and non-consuming setting: Hospital based prospective 
follow up study, Ato Eskeziyaw Agedew, PhD fellow, formerly AMU, currently Debre Markos University  

14:40 – 15:00 Effect of Moringa stenoeptala leaves powder supplementation on the macro and micronutrient contents of 
maize/sorghum -soybean-chickpea  Complementary foods formulations, Ato Adamu Belay, PhD fellow, EPHI 

15:00 – 15:30 TEA/COFFEE BREAK-Organizers 
15:30 – 15:50 Moringastenopetala leaves and herbal adjuvants blend medicinal tea granule package for supportive care of pre-

diabetes and pre-hypertension, Dr. Asfaw Debella, EPHI 
15:50 – 16:10 Microencapsulated nutrraceuticals product development from Moringa stenopetala leaves,  

Dr. Eng. Debebe Worku, Ambo university 
16:10 – 17:10 General Discussion 

End of the first day workshop session 
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Saturday, February  27, 2021(Yekatit 20, 2013 EC) 

  Plenary session and General discussion 
 

Time Subject 
08:30 – 09:00 Registration 

 Moderators:  Dr. Wakshum Shiferaw, EEFRI and Dr.  Dereje Tsegaye, AMU 
09:00 – 09:15 Effect of pollarding on growth and leaf biomass of Moringaoleiferain Arba Minch zuriaworeda, Southern 

Ethiopia. Ato Desta Hamore, SARI 
09:15 – 09:30 Effect of plant spacing  on growth and leaf biomass production  of Moringastenopetala  in Arba Minch 

Zuriaworeda, Southern Ethiopia. Ato Desta Hamore, SARI 
09:30 – 9:45 Contribution of Moringa trees to the production of alley maize crops in experimental sites of Arba Minch 

Zuria district, Southern Ethiopia. Ato Tesfaye H/Mariam currently in Axum University/ Ato Daba 
Misgena, AMU; Ato Desta Hamore, SARI 

9:45 – 10:00 Effect of Altitudinal Variation on the growth performance and Carbon stock sequestration Potential 
of Moringa stenopetala,  Dr. RajeshChauhan, AMU 

10:00 – 10:30 TEA/COFFEE BREAK -Organizers 
10:30 – 10:45 Moringa based agrisilviculture system for agrobiodiversity conservation in the Konso-Dherashe districts, 

Southern. Ato Daba Misgena, AMU 
10:45– 11:00 The impact of Moringa stenopetala tree on soil fertility status at Konso and Segen Peoples zone, Southern 

Ethiopia.  
AtoAzmerawWolche, AMU 

11:00– 12:00 General Discussion 
12:00 – 13:00 LUNCH BREAK -Organizers 

 Moderators:  Ato Tuma Ayele, SARI and Dr. Rahmeto Negash, formerly AMU 
13:00 – 13:15 Value chain analysis of  M. stenopetala production and utilization along the value chain, Ato Eskeziyaw 

Agedew, currently DebreMarkos University/ AtoDebelaAduga formerly AMU 
13:15 – 13:30 Determination of economic value and GIS based resources mapping of Moringastenopetala in South-

western Ethiopia: Implication for conservation and sustainable use of biodiversity, Ato Tesfaye Bekele and 
Ato tariku, Geda , EBI  

13:30 – 13:40 Tools and Methodologies for implmenting Moringa Value chain Development: A General  Practitioner 
Guide, AtoWondowsen Girmay, HoREC, CN&CS, AAU 

13:40 – 13:45 Chemical study of the Husk and Kernel of the seeds of Moringa stenopetala, Prof. Ermias Dagne, College 
of natural and Computational Sciences, AAU 

13:45 – 14:10 TEA/COFFEE BREAK-Organizers 
14:10 – 14:50 General Discussion 
14:50 – 15:30 Directions and The way forward (MinT, AMU, EPHI, EEFRI, AAU, SARI, EBI) 
15:30 – 15:45 Closing remarks,  

Mr. Behailu Merdekios, A vice president for Community service, research and publication, 
Dr. GetachewTolera, Deputy General Director, EPHI 

End of the workshop 
15:50 – 17:30  Site Visiting  in Arba Minch 
19:00 – 21:30 Dinner Reception organized by Nepl, FSNRD-EPHI 
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8.3 Some pictures displaying the workshop events 
 

 
Master of ceremony organizers: Prof. Yalemtsehay Mekonnen and Ato Wondwosen Girmay 

 

H.E Ato 
Behailu Merdekios, VP for Research, Technology transfer & community service. H.E. Dr. Damtew Dereza, 
President . Arba Minch University 

 
 

W/o Frehiot Teka, acting director TMMRD and Dr. Getachew Tollera, DDGs of EPHI 
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Participants of the workshop 
 

 
Participants of the workshop 

 
 



Proceeding of dissemination of Multisectorial Interdisciplinary Research Findings on Moringa stenopetala 

 

71 
 

 
Some of the Workshop organizing committee members 

 
Dissemination workshop participants 
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Workshop  organizing  committee members of Arba Minch University  and EPHI 
  

Steering Committee, 
AMU 

Venue and stage decorating 
team, AMU 

Registration, logistics and 
refreshment team, AMU 

Ato Behailu Merdekios W/t Selamawit Gebeyehu W/t Gelila Biresaw 
Dr. Teshome Yirgu Ato Metekiya Azazh W/t Aynalem Gochera 
W/o Meseret Girma Ato Kidus Temsgen Ato Firdawek Getahun 
Ato Agidew Abebe W/o Aynalem Mencho W/t Asegedech Haile 
Ato Diresilign Miskir Ato Zelalem Kufalo W/t Wubit Haile 
Ato Daba Misgana Ato Asmare Getie W/t  Embet Tezera 
Ato Wegene Assefa Transport and accommodation 

organizing team, AMU 
Programming and 

Documentation team, AMU 
Ato Eskeziyaw Agedew Ato Abayneh Tunje Ato Abinet Teshome 
Dr. Simon Shiberu Ato Bencha Tsebe Ato Bederu Hirigo 
 Ato Mekdim Kassa Ato Eshetu Zerihun 
 Ato Tesfaye G/yesus Ato Feleke  G/ Meskel 
 Ato Alehegn Bekele  
Workshop  organizing  committee members of  EPHI 
W/t Tsion Kassahun 
W/o Rekik Ashebir 
Ato Degu Sileshi 
Ato Asfaw Meresa 
Dr. Asfaw Debella 
 
National and SNNPRS Moringa Task Force Members 
 
1. Prof. Eyasu Makonnen College of Health Sciences, Addis Ababa University 
2. Prof. Yalemtsehay Mekonnen College of Natural and Computational Sciences, Addis 

Ababa University 
3. Ato Wondwossen Girmay Horn of Africa  Regional Environment Centre & Network, 

College of Natural and Computational Sciences, Addis 
Ababa University 

4. Ato Dechasa Jiru    Currently Hunger Ethiopia, Former Ethiopian Environment 
and Forestry Research Institue  

5. Ato Tesfaye Bekele Ethiopian Biodiversity Institute 
6. Ato Adamu Belay Ethiopian Public Health Institute 
7. Ato Shemellis Tadesse Ethiopian Environment and Forstery Research Institue 
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National and SNNPRS Moringa Task Force Members continued 
 
8. Dr. Simon Shiberu   
9. Ato Getahun Yakob 
10. Ato Korra Gara 
11. Dr.Asfaw Debella 

 

Arba Minch University 
Southern Agricultural Research Institute 
Community Elder and Leader, Konso 
Ethiopian Public Health Institute  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
             
 

 

 

 

 

 

 

 

 

10. Presented power pointer slides during the workshop 



Dissemination Workshop of Multisectorial
Interdisclinary Research Findings on 

Moringa stenopetala
Arba Minch University 

February 20, 2021
Asfaw Debella, 

National moringaTask Force and Investigation 
team members

Interdisciplinary Efforts on the investigation of Moringa
stenpetala (Haleko): Experiences and lesson learned through 

One Health-Ecohealth Approach  



Multidisciplinary team

Agro-Ecology and Economic valuation 
• EBI, 
• SARI, 
• AMU, 
• EEFRI,
• Dept  of Zoological  Science-AAU.

Socio-Economic
• HoA-REC&N, 
• Department  of Microbial, Molecular 
and Cellular College of Health

Sciences, AAU, 
• EBI, 
• SARI, 
• AMU,,
• EEFRI ,
• EPHI,
• CSA-SNNPRS , AM branch 

Health and Nutrition
• EPHI:-
TMMRD, FSNRD, HSRD, 
HIV-AIDS/TB directorate -Clinical chemistry 
laboratory,
Plan & monitoring case team, DDG,
• Department of 

Pharmacology, School  of 
Medicine, College of Health
Sciences-AAU,  

 Dept. of  Molecular and  cellular
Biology , College of  Natural
Sciences-AAU, 
 Arba Aich University-CHS,
• EFMHACA,
• EIAR- Agricultural  & Nutritional

Research Laboratory Directorate,
 EPHA,
 St. Paulos Hospital Millennium

Medical  College.


case team

MULTISECTORIAL INTERDISCIPLINARY INVESTIGATION TEAM



1. General Background
2. Objectives 
3. Study components and project management

4. Methods
5. Result 

1. Health and Nutrition
2. Agroforestry and Environment 
3. Socioeconomic and Economic valuation

6. Lesson learned & next steps

7. Acknowledgements

Outline



Moringa stenopetala Baker f. (Moringaceae)
 Common name: “Haleko” (We, Der, Ga), “Shelaqta”

(Konso). “Shiferaw ” (Am), 

Multipurpose plant
 Trees for shade,
 Honey bee forage,
 Uses of the light wood,
 Erosion control,
 Saline soil reclamation,
 Drought resistance,
 Oil from the seed for cosmetics, skin lotion & 

lubricant,
 Water purification,
 Leaves: nutritional value,
 Leaves:-livestock fodder,
 Different parts:-Medicinal value .

1. General background
1.1 Versatile nature of M. stenopetala



1. General background
1.1 Nutritional & Medicinal use  on M. stenopetala

Food source
 Human food source:- The cooked leaves are one of 

the best vegetable foods (Fosesay or Kurekufa, Damma)
in some localities of Southwestern Ethiopia (Mekonnen,Y
& Gessesse,A., 1998;  Yisehak, K et al., 2011). 

• Animal feed: It is also used as animal fodder and 
poultry feed  (Yisehak, K et al., 2011; Melesse,, A., 2011).

Medicinal use
 Leaves decoction: Diabetes, hypertension, 

leishmaniasis, bacterial infections, asthma and other 
ailments  (Mekonnen,Y & Gessesse,A., 1998; Mekonnen, Y. 2005).

 Roots (fine size): Malaria, diarrhea, stomach pain
(Mekonnen,Y & Gessesse,A., 1998;  Gara, K., 2013).

 Seeds (grounded): Clearing muddy water  (Kassa, K., 
2008; Gara, K., 2013).



 Research questions
o Does M stenopetala consumption have the potential to improve the health and nutritional 

status of the community? 
o Does it also have impact on the environment and agro-forestry implications? 

o Is incorporating M stenopetala in agro-forestry systems a viable option to meet the needs 
(food, fodder, medicines, etc) of rural women, disadvantaged and in fragile environment 
communities as well as in different agro-ecological zones?

o Does the existing framework of integration, management practices and market in the 
SNNPRS serve as a successful strategy to be implemented in other regions in the face of a 
changing climate?

 Hypothesis
o M stenopetala consumption has an impact on the health or nutritional status of the 

community besides its positive effect on the environment, its agro-forestry benefits 
and economic advantages.

1. General background
1.2 Research question and hypothesis



2. Objective
2.1 General and Specific Objective 

General objective

 To evaluate the effect of M. stenopetala on the pattern and prevalence of some infectious and
non-infectious diseases and assess the nutritional status in selected communities in which
Moringa is a common staple food.

In addition to undertake studies on the interaction between the socioeconomic, (cultural,
gender, markets), the environment, aspect of cultivating and commercializing M. stenopetala
tree products towards developing integrated, evidence-based implementation strategy.



2.1 Specific  objectives
 To assess the effect of M stenopetala on the hematological and biochemical parameters of the community,

 To assess retrospectively the prevalence of the most common communicable and non-communicable diseases,

 To determine malnutrition in Under-five children and adult populations,

 To determine the micronutrient level (Vitamin A, Iron, Zinc and Iodine) in under-five children and adult populations,

 To investigate the effect of M. stenopetala leaves powder supplementation on the micronutrient of peanut with chickpea
food formulations for possible use as complementary food,

 To evaluate the impact of M. stenopetala tree on the environment /soil and microclimate/ and its agro-forestry potential,

 To investigate suitable control strategies on the insect defoliator /Moringa moth on the young leaves of the vegetable tree,

 To develop standardization method for the Moringa leaves powder for the major constituent(s) for quality control purpose,

 To investigate and understand the interaction and contribution of Moringa cultivation for the rural resource poor women,
youth and disadvantaged indigenous communities,

 To investigate the existing framework of integration and management practices in the SNNPR and determine the economic
value of commercializing Moringa produce (leaf).

 To develop a pilot value chain model for commercializing Moringa product and evaluate its potential that can help the
construction of more realistic models.

2. Objective
2.1 General and Specific Objective 



3. Interdisciplinary studies and role of OHEH
3.1 Multipurpose role of M. stenopetala



3.2 One Health-Eco Health approach to intervene challenges

One Health –Eco Health
• Maintain the health of living and non-

living around us,

• Clinical link among human, animal and 
plant health including ecological 
change,  

• Trans-disciplinary, it brings natural,
social, human and veterinary health 
sciences together,

• Integrated multisectorial and 
interdisciplinary efforts,

• Incorporate ecological, social and
economic perspectives with human
livestock, plant and environmental health.

3. Interdisciplinary studies and role of OHEH



4. Methodology

 Multidisciplinary research through OneHealth-EcoHealth approach:- The study  comprised field, 
community, experimental site and laboratory based studies to generate scientific evidence and 
technology packages.

Study sites:
 Field based agronomical  studies :  in Konso and Dherashe (moringa growing areas.) 
 Experimental based studies: AMU  (AMU  main campus expt site) and SARI (Chano Mille sub station 

expt site)

 Epidemological studies (Comparative community based cross sectional  Case-control community 
based cross sectional and prospective follow up studies)

 Community based comparative and Community base d case–Control studies cross sectional studies
o Kebeles where M. stenopetala is more abundantly grown and consumed as staple  diet  and/or used 

medicinally,:  Arba Minch zuria, Woleyeta,  Konso, Segen and Sothern Omo zones  woredas rural and 
urban selected kebeles. 

o Kebeles where moringa is not  widely grown  and not consumed as staple diet Bonkie and Chencha
woredas selected rural and urban Kebeles.

 Health facility based prospective studies: Gidole and Chencha Hospitals
 Laboratory based studies: Ethiopian Public Health Institute, Arba Minch University, Addis Ababa 

University,  National Soil Laboratory and Hawasa Southern Agricultural Research Institute.



5. Study components and project management
5.1  Project management



6.1  Health- Comparative community based cross sectional study
6. Result – Health and Nutrition

 Integrated community based surveys
• Epidemiological survey in moringa consuming and non-growing

or non-consuming woredas rural & urban kebeles were
conducted to generate data

•

 Assessment of vitamin A  and iodine level in the community.
o Low prevalence of  vitamin A deficinecy in moringa

consuming area *Adult & under 5 children,

o Moringa based foods  contribute reduction in vitamin A 
deficiency.

• Assessment of moringa consumption in biochemical parameters,
o There is no significance difference on the mean of 

biochemical parameters between moringa consuming % 
non-consuming, 

o The  clinical parameters values are within normal range,

o Mean TSH, T4 & T3  showed that moringa consumption  
doed not cause significant effect on thyroid gland function



6.2  Health – Retrospective  & Prospective facility based studies
6. Result – Health and  Nutrition

 Facility based  retrospective  assessment on the  
trends of CD and NCD in moringa consuming & non 
consuming community

• Both CD & NCD are the major public health problems in the
study area

• There is a need for community based cohort study to ascertain
the health effects of Moringa consumption

•

 Health facilities based prospective follow up studies
• One year prospective follow up studies in moringa consuming

(Gedole) and non-consuming (Chencha) was conducted in
volunteered diabetes, hypertension & co-mofbidities
o Daily and weekly consumption of moringa (in the form of

vegetable, tea and soup) has reducing effect on BP (systolic
& diastolic) and FBS.

o The mean cholesterol, HDL, Systolic & diastolic BP, FBS are
lower in moringa consuming study participants.

•



6.3  Nutrition- M. stenopetala based complementary food formulation
6. Result – Health and Nutrition

 Nutrient composition of the traditional moringa
foods (Kurkufa & Fossese)

• There is difference inmean value of the proximate composition
for Kurkufa & Fossesse in samples collected from Dehrashe &
Konsso

• The proximate composition analysis result for mean value of
Kurkufa is significantly (P<0.05) higher than Fossesse.

•

 Formulation of M. stenopetala based complementary 
food composed of cereals and legumes

• 14 formulation recipes were prepared with balanced
nutritional values

• Out of the 14 recipes two best supplementation formulation
(formulation 10 & 12) were selected based on overall
acceptability from sensory evaluation & physicochemical
parameters.

• The selected formulation could serve for mitigation of protein
–energy malnutrition (PEM),

• An application was submitted to EIPO for royalty for the
technology products.



6.4 M. stenopetala and herbal adjuvant based medicinal herbal granule tea
6. Result – Health and Nutrition

 M. stenopetala leaves advantages and limitations
• M. stenopetala leaves have medicinal properties.
• The fresh leaves are perishable, microbial growth also occurs due

to high protein content,

• The leaves have undesired teat and flavour when consumed as
vegetable, soup & tea unless sugar/salt are added to make
appealing

 M. stenopetala leaves & herbal adjuvant herbs medicinal tea 
granule

• M. stenopetala leaves dried granules admixed with herbal adjuvant
(acceptable flavour & tate), having antimicrobial effect and compatible
with M. stenopetala) have medicinal properties.

• Physicochemical, phytochemical , microbial quality & safety, sensory
evaluation, safety & efficacy evaluation were undertaken on 9 tea
granule recipe infusion

• The tea granule recipe that displayed best result on the above
parameters was selected,

• M. stenopetala admixed with herbal adjuvant tea granule may serve
for supportive care of pre-diabetes and pre-hypertension patients

• An application was submitted to EIPO for royalty for the technology
products.



An application to EIPO for  royalty  for  moringa based 
complementary food  technology  product

An application to EIPO for  royalty  for  moringa based 
medicinal tea granule technology  product



6.5  Monograph & SOP  for QC of M. stenopetala products
6. Result – Health and Nutrition

 Need for Monograph & SOP for QC of M. stenopetala
products

• Variety of products such as nutritional supplements, herbal tea
granule, beverages, oil, cosmetics, etc are possible form M.
stenopetala

• The High market demand of M. stenopetala may have
implication for adulteration, sub standard products that may
have health hazard.

• This necessitates for standard monograph and SOP
•

 Monograph & SOP for QC of M. stenopetala products
• Monographs and SOP was prepared for M. stenopetala by

adoption & compilation of procedures and protocols from
literature and laboratory validation of the methods.

• The monograph and SOP culd serve for monitoring the
quality of crude, semi-crude and processed products of M.
stenopetala to achieve consistent quality for the desired
products.



6.6  Monograph & SOP  for QC of M. stenopetala products
6. Result – Health and Nutrition

 Need for Monograph & SOP for QC of M. stenopetala
products

• Variety of products such as nutritional supplements, herbal tea
granule, beverages, oil, cosmetics, etc are possible form M.
stenopetala

• The High market demand of M. stenopetala may have
implication for adulteration, sub standard products that may
have health hazard.

• This necessitates for standard monograph and SOP
•

 Monograph & SOP for QC of M. stenopetala products
• Monographs and SOP was prepared for M. stenopetala by

adoption & compilation of procedures and protocols from
literature and laboratory validation of the methods.

• The monograph and SOP culd serve for monitoring the
quality of crude, semi-crude and processed products of M.
stenopetala to achieve consistent quality for the desired
products.



6.7  Agroforstery- Field site study on M. stenopetala
6. Result – Agroforstery

 Effect of  attitude on growth performance & carbon 
sequestration potential of M. stenopetala

• Attitude affects growth & distribution of plants and distribution oil,
cosmetics, etc are possible form influence the impact of environment
determinants on plant growth

• The height & diameter (dbh)of M. stenopetala is significantly higher at
lower attitude han compared to mid & high attitude due to better
adaptability and photosynthetic efficiency.

• Maximum carbon (21 Kg) was found to be sequestered at lower altitude.
• CO2 fixed per tree per year was found maximum at lower altitude

 M. stenopetala based agri-silvicuture of agro-biodiversity 
conservation in Knso-Derhashe districts

• The study was conducted to assess the composition of trees & shrubs and
type of crops of M. stenopetala based agroforstery practices

• The result showed that farmers integrate different crops with moringa tree
• Eighteen crop and 22 woody tree species were identified growing in agri-

silviculture system in the study area,
• The frequency of moringa tree and other woody species diversity indices

are inversely proportiional,
• This practice plays an important role for in-situ conservation of biodiversity

& provides basic & multipurpose products for the rural HH



6.8  Agroforstery- Experimental site study on M. stenopetala
6. Result – Agroforstery

 Effect of  spacing on green leaf production and biomass of M. 
stenopetala

• The study aims to find out the effect of the plant spacing on leaf
production and branch biomass after 18 months starting from planting
date

• Plant spacing have significant effect on carbon sequestration,
• M. Stenopetala started germination in 4 days and 0n average 98%

germinated in 7 days

• Germination rate seedling growth of M. stenppetala found to be higher
compared to other plant species,

• Distance between two M. stenppetala fhas significant effect on leaf
poduction, leaflets and branch biomass at 18 moths of age

• M. stenopetala tree have higher leaf production and branch biomass
in agricultural field together with annual crops when manage d
properly.



6.9  Study on moringa moth
6. Result – Agroforstery

 Effect of  moringa moth 
M. stenopetala

• Moringa moth cause severe
defoliation of moringa tree,

• Study was conducted to
determine the life cycle of the
pest,

• The larvae developed into
pupa stage after 2 days and
the survival of larvaw is higher
,

• The pupa change to adult
stage of flying insect after10
says (8 days to 12 days)

• Min and Max temperature and
humidity recorder 20-29OC and
33 -79% RH

• Future focus  
electrophysiological study  of 
the pest & pest control



6.10  Economic valuation study on M. stenopetala
6. Result – Socio-Economic

 Development of economic  value  and GIS base resource 
mapping of M. stenopetala

• M. stenopetala is an indigenous plant that does not have proper
economically valued and lack attention of bioprospecting, hence
there is a need to generate data

• The mean estimated cost for moringa consumption per wk per
HH in local market 52.77± 40.98 Eth Birr

• Willingness to pay M. stenopetalla for future generation
prospect, the maximum average mean willingness to pay was
accounted 4075.42 Eth Birr per HH per year ,

• The minimum average mean of 827.48 Eth birr per HH per year
for recreation, natural beauty and aesthetic value..



6.11  Develop Tools and Methodologies for M. stenopetala VC  development
6. Result – Socio-Economic

 Development of Tools and methodologies 
for  M. stenopetala Value chain: A 
general  practitioners Guide

• The manual is designed to address the
knowledge and skill gaps prevailed in the
traditional production and marketing system

• It supports practitioners , development
partners , etc to manage VC for various
resources

• It takes the whole chain of perspective
emphasizing the importance of market
orientation, collaboration and networking.



7. Output/Outcome summary of the project 

 Major  output/outcome summary
• M. stenopetala leaves powder and cereal flour blend

supplementation formulation technology package

• M. stenopetala and adjuvant herbs leaves medicinal
tea granule technology package

• Agroforstery package models for increasing the
production of of M. stenopetala

• Value chain package model for commercializing
quality M. stenopetala

• Quality Control monograph and SOP for M.
stenopetala .

• Articles for dissemination through scientific
publication
o Health and Nutrition : 11 manuscripts
o Agroforstery 9 manuscripts
o Economic valuation 1 manuscript
o Socioeconomic 1 manuscript



• Strengthened collaboration and integrated 
efforts,

• Information exchange and experience sharing to 
avoid duplications and take lessons on success, 

• Periodic reviewing, monitoring & evaluation 
system,

• Tolerance, courage and hard work,
• Strong team sprit & commitment. 

8. Lessons learned from multisectorial and interdiscplinary investigation  

Together we make a difference!!!
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Moringa stenopetala is consumed as food and medicine 

by community of the South and South Western part of 

Ethiopia

It has multipurpose use as food for human beings, feed for 

livestock, medicine, dye, perfume, skin lotion,  lubricant and 

water purification. 

It has a potential in edible oil production, pharmaceutical 

and food industry  (Ghebreselassie et al, 2011, 

Grubben et al, 2004, Hamza et al, 2017). 

Introduction



 In Konso, Derashe, Wolayta, Gamo and Gofa 

lowlands; the leaf of Moringa trees are used in 

the daily meal of  each household as staple 

diet [Hamza et al, 2017].



Moringa is a great input to fight the long 

overdue malnutrition problem in Ethiopia with 

appropriate processing and blending with 

locally available foods 

[Padayachee et al, 2012, Abuye et 

al, 2003, Wodajo et al, 2015]



[Akhtar et al, 2013, Mulu

et al, 2011,

Gebreselassie et al, 2013]



Vitamin A deficiency 

 Is a public health problem

 attributed to deprivation of vitamin A-rich 

foods,  diarrhea, measles, and respiratory infections.

 lacking in animal products and green vegetables  

[Akhtar et al, 2013, Mulu et al, 2011,

Gebreselassie et al, 2013]





 Even though Moringa stenopetala has deep dark green 

leaf and the community consumed as vegetable cabbage 

by mixing with different cereals as cultural diet for 

prolonged years. 

 There is no evidence on its contribution on serum retinol 

level

 Therefore this community based study was conducted to 

generate evidence to fill this gap. 



Objective

 General Objective 

 To Assess level  of  Vitamin A status in Moringa 

consuming and non Moringa Consuming Area, 2016/17.

 Specific Objective 

 To determine prevalence of vitamin A deficiency in 

Moringa  consuming group and non-consuming group

 To determine mean serum retinol level  in Moringa 

consuming  and non consuming area



Methods
Study area Konso and Gidole,  Chencha and Bonke

Study design Comparative cross sectional study 

Sample size 732

Sampling Procedure SRS

Data collection Cispro-software and 5 ml blood sample 

Data management and 
analysis One way ANOVA test was used to see the mean 

difference of serum retinol level

F-test with P-value was used to see significance 

mean difference among two comparative groups. 

Ethical Consideration
IRB of EPHI 

Written consent and assent  from each 

participant

Dissemination Submission of reports, Workshop, Publication



Result and Discussion 



Level of  Vitamin A deficiency among 

Moringa and non Moringa Consuming area 

in Adults 



Level of  Vitamin A deficiency among under 5 
children in Moringa and non Moringa Consuming 

area

30.50%

40.90%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

Moringa consuming Non moringa 
consuming

Moring leaves  consumption   increased  serum 
retinol [Zongo, 2018, Gibson, 2000]

Moringa contains beta-carotene up to 160 μg/100 g 
[Abuye 2003, Gibson, 2000]

Vitamin content is not lost during cooking even 
with high temperature [Abuye 2003]



Level of Malnutrition among under 5  
children in Moringa consuming and non 

consuming area

Indices Area prevalence

Stunting 

Moringa consuming 19%
Non Moringa 
consuming 28.80%

Wasting 

Moringa consuming 4.70%
Non Moringa 
consuming 9.60%

Underweight

Moringa consuming 12.19%
Non Moringa 
consuming 13.71%

Moringa 
constitutes 50% 

of food intake 
[seifu, 2015]



Variable Variable category Mean
95% Confidence 

Interval for Mean F-test p-value
Lower 
Bound

Upper 
Bound

Moringa 
consumption

Yes 1.62 1.54 1.71 39.85 0.001
No 1.24 1.16 1.32

Moringa consuming  
district

Konso 1.79 1.68 1.90 22.24 0.001
Derashe 1.49 1.36 1.62

Moringa none 
consuming district

Bonke 1.41 1.28 1.54

Chenecha 1.11 1.02 1.20

Weekly moringa 
consumption

Never consumed 1.26 1.18 1.34 14.98 0.001
1-3 days 1.52 1.38 1.66
4-6 days 1.70 1.57 1.82
7-days 1.88 1.62 2.15

Frequency of daily 
moringa consumption

Never consumed 1.26 1.18 1.34 14.98 0.01
1 times 1.52 1.38 1.66
2-3 times 1.70 1.57 1.82
four and above 1.88 1.62 2.15

Amount of moringa 
consumption per one 
cooking

Never consumed 1.24 1.16 1.32 23.27 0.01
Half Kilogram 1.77 1.65 1.89
1 Kilogerem 1.51 1.39 1.63

\

\\\\\\\\\
\\\\\

This variation might be due to 
the fact that as dietary feeding 

frequency and amount 
increased,  the vitamin intake 

also increased which 
contributed high serum 

retinol level 
[Thorsdottir et 

al, 2006, Zizza, 1990]. 



Variable Variable 
category 

Mean
95% Confidence Interval 

for Mean

Lower 
Bound

Upper Bound F-test p-value

Use Moringa as 
medicine

No 1.45 1.39 1.52 0.38 0.54
Yes 1.37 1.15 1.60

Sex Male 1.49 1.36 1.62 0.44 0.51
Female 1.44 1.37 1.51

Residence urban 1.48 1.37 1.59 0.68 0.41
rural 1.43 1.35 1.50

Age 16-30 1.46 1.37 1.55 2.93 0.05
30-45 1.51 1.40 1.61
46+ 1.29 1.16 1.43

Wealth index Lowest 1.52 1.41 1.64 3.87 0.001
Second 1.47 1.33 1.61
Middle 1.21 1.09 1.33
Fourth 1.53 1.36 1.69
Highest 1.51 1.35 1.66

This might be due to lowest wealth 

quintile individuals rely on feeding of 

moringa based local food more 

frequently due shortage of income to 

purchase other food items. 

In addition highest 5th quintile 

wealth status and old age individuals 

had frequent feeding habit of 

Moringa based diet to control 

chronic none communicable disease 







Conclusion
 Vitamin A deficiency is higher in non Moringa

consuming area as compared to Moringa consuming

area in study participants.

 Moringa has contribution in reducing both chronic and

acute under nutrition in under five children.

 Mean of serum retinol level is higher among moring

consuming areas and frequently users



Recommendation

For community members-moringa based diet 

should be promoted to reduce vitamin A 

deficiency as food based intervention

For MOSHE and FMOH- mainstream 

Moringa
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1. Background 

• Moringa stenopetala in the southern regions of Ethiopia used for treatment of 

different ailments: (Mekonnen and Gessesse, 1998, Bosch, 2004). 

– Leaves and roots are used for treatment of malaria, stomach problems, diabetes, hypertension, 

retained placenta, asthma, colds, anthelmintic, to induce vomiting and to promote wound healing

– The smoke of burning root is used as a treatment for epilepsy and the leaves used for treatment of 

diarrhea, 
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Background…

• M. Stenopetala leaves are rich in nutrients: 

– Proteins, fats, carbohydrates, crude fiber, vitamins such as vitamin C and β-carotene, minerals such as K, Fe, Ca, P, and Zn 

in significant concentrations (Abuye e al, 2003). 

• Laboratory based study also indicated that indicated the 

– Hypoglycemic and antihyperglycemic activity (Makonnen et al, 1997)

– Reduce serum glucose and cholesterol level in mice (Desta et al, 2011), 

– A significant fall in blood pressure (Mengistu et al, 2012)

– Anti-leshimanial and anti-trypanosomial activities. 

– Antispasmodic effects and oxytocic-like activity on guinea-pig ileum and mouse uteri (Mekonnen

et al, 1999; Mekonnen, 1999). 

– Treatment of dirty water to make it portable (Jahn ,1988; Hunde and Zakus, 1996). 

– It also displays antimicrobial activity (Eilert et al 1981). 
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Background…

• The aforementioned ethnobotanical and laboratory based study indicated the 

potential of the M. stenopetalla for the treatment of different diseases and the 

utilization as a food supplement. 

• However, the consumption of M. stenopetalla as a food or medicine, its association 

with the epidemiology of disease with regard to its trend and distribution, remains 

unknown. Therefore, this study was aimed at determining the trend and prevalence of 

communicable and non-communicable occurrence in the moringa consuming and 

non consuming area from 2011 to 2015.
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2. Objective 

• The overall objective of the study was to assess the prevalence and 

trends of communicable and non communicable diseases retrospectively, 

from 2011 to 2015 in the selected health facilities, Southern Ethiopia.
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3. Methodology

Moringa consuming area 

• Woreda:  

– Mirab Abaya, konso, Gidole and Hamer

• Health Facilities: 

– Fesha HC, Karat HC, Beriber HC,  Holte

HC, Gidole HC, Gidole Hospital 

• Population served: 

– Fesha HC, Karat health center, whereas 

Holte and Gidole HC 306,600

– Gidole hospital serves a total population 

of 131,649

The study was conducted from july and august 2015. 

Non-Moringa consuming area 

• Woreda: 

• Bonke, Chencha

• Health Facilities: 

• Geresse Hc, Chencha hospital

Population served: 

• Geresse HC served for 201,844 and 

• Chencha hospital served for 140,187 

populations at the mid of 2015. 

3.1. Study Area and Period: 
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3.2 Study Design

Health facility-based retrospective cross-

sectional study was conducted.

• Sampling Technique: in the study area there 

are around 32 health centers and 3 functional 

hospitals. 

– The six health centers and 2 hospitals 

were selected for this purposively.  
3 4
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3.3 Data collection

• Data sources: 

– Health centers (8),     Hospitals (2),     Woreda Health Offices (7) . 

• The annual numbers of cases were collected for each year of the 5 years. 

– Communicable Diseases: Malaria, Diarrhea, Respiratory tract, Urinary tract, HIV, TB, and 

– Non-communicable diseases: Diabetics, Hypertension,  Malnutrition, Asthma, Goiter were 

collected from the chart document and Annual Reports. 

• Data was collected by medical laboratory technicians or nurses with BSc level. 

• Data was entered, analyzed using SPSS
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Data Quality Management: 

• The study used cases that were reported by the health facilities. 

• One-day training was given for data collectors on data extraction. 

• The overall process of data collection was followed up by the principal investigator 

and field supervisors for accuracy, incompleteness, and inconsistency. All completed 

data was once again rechecked manually just before entry. 

• The distribution of Diseases among Moringa consuming and non-consuming area 

were compared using non parametric t-test. 
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4. Results
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4.1 Overall Diseases Burden in adult Population
Non communicable diseases

Communicable diseases

• Increasing trends in Diarrhea, UTI,  Dermatological diseases, Helminthiasis 

• Decreasing in Malaria and no change in TB and HIV cases. 

• Increasing trends in non-communicable diseases
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4.1 Overall Diseases Burden in adult Population …

• Decreasing Malaria cases, no 

change on the prevalence of 

Helminthics, Diarrhea, 

dermatological cases including 

HIV and TB 

• UTI increased in 2014 

• Increasing Malnutrition cases, 

• Decreasing kidney problem, 

hypertension, and Asthma
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4.2.Is there Association between diseases prevalence and Moringa 

consumption 

• Increasing trends in Malaria in Moringa consuming area and significant difference

• Increasing trends in TB in Moringa consuming area and non-significant difference 
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4.2.Association between diseases prevalence and Moringa consumption …

p=0.172p=0.06
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4.2.Association between diseases prevalence and Moringa consumption …

p=0.04

p=0.128
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4.2.Association between diseases prevalence and Moringa consumption …

p=0.375
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4.2.Association between diseases prevalence and Moringa consumption …

p=0.197
p=0.06

p=0.023
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Summary 

• Increasing the burden and trends in Diarrhea, UTI,  dermatological diseases, 

helminthiasis and decreasing in Malaria in Moring consuming area

• Increasing trends in non-communicable diseases

• Increasing Malnutrition cases, decreasing malaria, hypertension and Asthma in non-

moringa consuming area

• There is no association showed between the burden of diseases and Morninga

consumption except in Malaria and Urinary tract infection.
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Limitations 

• Consistency over time: extreme outliers in time trends
– There was a lot of variation and there is no good explanation, data are considered “noisy” and have 

serious data quality issues

– The analysis did not consider the contextual factors such as seasonality of diseases (e.g. malaria),

– Program challenges not considered in the analysis 

• Denominators (target populations)
– Applied Population projections from the national census to the same rate for both years and both 

places 

• Incomplete reporting
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Conclusion and recommendations 

• Although Moringa utilized traditionally for the treatment of various diseases, both communicable and non

communicable diseases are still the major public health problems in study area.

• Even thought the laboratory base study supports the ethnobotanical evidences for the utilization of the plant for

the treatment of several diseases, the present study reveled that, the trends and prevalence of the communicable

and non communicable disease in both the moringa consuming and non consuming did not show difference.

• Malnutrition also persistent and on average it increased from year to year.

• Therefore, there is a need for community -based cohort or case control study to assure the present study and the

ethnobotanical use of the plant for various treatments.

• Further laboratory investigation and cohort study is recommended to ascertain the health effects of Moringa

stenopettala., urinary tract infections
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Introduction
• M. stenopetala leaves infusion are claimed to 

be useful for the treatment of:
• Diabetes, 
• Hypertension, 
• Asthma,
• Common cold, anemia and others (Mekonnen and 

Gessesse, 1998; Demeulenaere, 2001; Yanget al., 2006; 
Padayachee. and Baijnath, 2012; Abrar and Azmaxh., 
2017). 



Introduction cont.…
• These findings, however, had some 

limitations:
– Animal experiments
– Not supported by placebo controlled randomized clinical trial 

or 
– community based studies coupled with determination of 

clinical markers trial

• This study was, therefore, explores the effect 
of M. stenopetala consumption on the 
biochemical  markers and association to 
metabolic syndrome
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Methods
• A three-stage, stratified cluster sample design was used

• Comparative cross sectional survey- 732 households in the four woredas

• Enumeration areas (Eas) were obtained form CSA  and HH listing was 
conducted. 

• Survey eligibility was confirmed for each participant : age, language, 
hearing, cognitive capacity, Literacy and vision.
– Eligible survey population included adults (18+) and children <5 years

• Eligible participants who provide informed consent, parental permission 
followed by assent were considered for enrollment to the survey.  
– Parents provided consent for biomarker testing for themselves and 

children below the age of assent (<5 years).
– A 5-8 ml of venous blood samples were collected
– All field data were collected on tablets, transmitted to a central server 

using IFSS, and stored in a secure database.



Methods cont.….
DATA PROCESSING AND ANALYSIS

• CSPro was used for data collection. 
• Data cleaning and analysis  was conducted using SPSS V 24 

and Stata 14.
• The lab analysis was performed using Cobas c 311/501 

analyzer in clinical chemistry laboratory, EPHI. 
• The serum was used to analyze the clinical parameters namely 

fasting blood sugar, total cholesterol, HDL cholesterol, LDL 
cholesterol, Triglycerides, blood urea nitrogen, creatinine, 
Alkaline phophatase (ALP), Alanine amino transferase (ALT) 
and Aspartate amino  transferase (AST). 



• Metabolic syndrome was defined by the unified International 
Diabetes Federation (IDF) and American Heart Association 
(AHA) /NHLBI criteria (Alberti et.al 2009)- Three of 5 risk 
factors constitutes a diagnosis of metabolic syndrome.

Methods cont.….

Component Criteria
Waist circumference above 
gender-specific cut-off

≥ 90 cm in African men and ≥ 80 cm in African women

Elevated triglyceride ≥ 150 mg/dl OR use of a lipid-lowering agent(s)

Low HDL-cholesterol < 40 mg/dll in men or < 50 mg/dl in women OR use of 
medication(s) for reduced-HDL

Elevated blood pressure Systolic BP ≥ 140 and/or diastolic BP ≥ 90 mmHg OR use of anti-
hypertensive agent(s)

Elevated fasting glucose ≥110 mg/dl OR use of a glucose-lowering agent(s)
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Result
• A total of 732 adult participants were involved for 

investigation of biochemical parameters and 
metabolic syndrome.

• Half of the participants were from rural area
– In the rural area

• 48.7% were from consuming area
• 50.8% were form non-moringa consuming area,

– In the urban area
• 51.3% were from moringa consuming area 
• 49.4% were form non-moringa consuming area



Moringa Consumption

Result cont.….
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Biochemical parameters
• The median values of FBS,HDL, LDL, ALT and AST 

among moringa consuming area is significantly higher 
compared to moringa non-consuming area. However, 
these values are in the normal range. 

• The median value for urine sodium, potassium and 
chlorine is significantly higher for moringa non-
consuming area compared to moringa consuming area. 

• The median value for T3,T4 and TSH is not significantly 
different in both areas.

Result cont.….



Prevalence of metabolic syndrome & parameters
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The prevalence of metabolic syndrome and the parameters are the same in 
both study sites (Moringa Consuming and non consuming sites)

Result cont.….



Variable characteristics

Study sites Moringa use as food source 
or medicine of participants

χ2 Test, 
p-value

Moringa growing 
area

Non moringa
growing area

χ2 Test,
p-value

Moringa
using

(no, %)

Moringa
non-using

(no, %)
Prevalence of raised BP
No 312 (83.9%) 304 (84.4%) 6.597, 0.19 359 (92.1%) 290 (84.5%) 3.275, 0.27
Yes 60 (16.1%) 56 (15.6%) 31 (7.9%) 53 (15.5%)
Prevalence of raised blood sugar
No 290 (97.3%) 262 (97%) 5.071, 0.14 299  (96.8%) 251 (96.9%) 2.415, 0.120
Yes 8 (2.8%) 8 (3%) 10 (3.2%) 8 (3.1%)
Prevalence of fasting blood sugar
Normal (<100 mg/dl) 288 (96%) 258 (95.6%) 5.228, 0.13 303 (97.7%) 247 (95.4%) 3.896, 0.11
Impaired fasting glucose (100-125 
mg/dl)

8 (3%) 9 (3.3%) 5  (1.6%) 9 (3.5%)

Raised blood sugar (>= 126 mg/dl) 3 (1%) 3 (1.1%) 2 (0.6%) 3 (1.1%)
Prevalence of metabolic syndrome
Normal 337 (91.1%) 328 (89.9%) 10.732, 0.11 354 (86.6%) 298 (86.9%) 3.514, 0.12
At risk of CVD 35 (9.9%) 37 (10.1%) 55 (8.6%) 45 (13.1%)

Prevalence of metabolic syndrome & other parameters 
(N=732)

Result cont.….



• The findings from this study demonstrate that M. 
stenopetala using or non-using  may not inferred to have 
unique advantage on biochemical parameters and risks of 
metabolic syndrome as there is no significant variation in 
the comparative cross-sectional study participants.

• However,  this study need to be substantiated with 
prospective longitudinal follow up and/or clinical studies 
to ascertain the effects of the frequent use and medicinal 
values of M. stenopetala.

Result cont.….
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Limitation and conclusion
• This study has had the inherent limitation of a 

cross-sectional nature, which does not allow 
examining cause and effect relationships. 

• Prospective longitudinal follow up and/or clinical 
studies to ascertain the effects of the frequent 
use and medicinal values of M. stenopetala are 
recommended.
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Introduction-What is known

Moringa stenopetala extensively utilized 

 Food for human beings, feed for livestock and for medicinal purpose by 

the community in the southern South-western Ethiopia (Mark, E., 1998, 

Demeulenaere, E. 2001). 

 Different parts of tree are employed for medicinal purpose for various 

ailments by the indigenous community (Mekonnen, Y., A. Hunde, et al, 1997).  
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Introduction-What is known

Various Investigations conducted on M. stenopetala on animal model confirmed that 

 Use as medicinal plants for infectious disease treatment

Had antibacterial, antifungal, trypanocidal, leishmancidal, antmalarial, antioxidant 

(Bekele, B., et al., 2013).

 Had contribution on 

 Hypoglycemic and anti-hyperglycemic activity 

Anti-hyper-lipedemic and cholesterol lowering and vasodilator and diuretic effect

(Mussa, E., Makonnen, and K. Urga, 2008, Ghebreselassie, D., et al., 2011)
4



Introduction-What is Unknown…

Investigational efforts on effect of Moringa stenopetala on lipid profile, blood pressure 

and fasting blood glucose level 

 Focused on laboratory based studies using experimental animal model 

 All finding are not supported by either randomized clinical trial or 

 By community or health facility based observational studies on human subjects. 

 Therefore this prospective cohort study was undertaken to evaluate the contribution of

M. stenopetala dietary consumption on the biochemical markers and clinical parameters

in chronic diseases management of diabetes & hypertension adult patients.
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Objective 
To evaluate the effect of M. stenopetala dietary consumption on biochemical

markers and clinical parameters in chronic diseases management of diabetes &

hypertension adult patients.
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Material and Method

Study design and data source

 Hospital based prospective cohort study was conducted from June 1, 2018 to

June 30, 2019

 study population was -Diabetics and hypertension patients who were on chronic

care follow up was conducted.

 The study was conducted in Gidolie district Hospital where M. stenopetala

consumed as diet.

 Chencha District Hospital -where M. stenopetala not consumed as diet.
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Sampling size and approach: 

 Determined based of double mean formula by taking the mean and standard 

deviation of lipid profile and blood sugar level 

 From comparative cross sectional study which was conducted in moringa and

none moringa consuming population study first phase of the study component of

the project.

 By considering 20 lost to follow up the final sample size was 114 for  moringa

consuming group and 114 for none consuming group of patients a total of 228. 

 Diabetics and hypertension patients who were on chronic care follow up assigned 

from two hospitals for one year follow up periods after securing written consent.  
8



• Diabetics and hypertension patients
• Consumption M. stenopetala
• In different form of as vegetable cabbage,

Mixed with cereals flour, meat and in the
form tea or soup

Exposed Group 

• Diabetics and hypertension patients 
• Not consumed M. Stenopetala in any form  None exposed group  
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Data collection techniques:

 Structured data collection sheet was used to collect base line and end line data for

one year duration.

 M. stenopetala based dietary feeding habit of study participants was collected by

using 24 hr food frequency questioner.

 5 ml blood sample, measurement of fasting blood glucose and blood pressure

measurement was undertaken during the follow up visit of the study participants.

 Basel data was collected in the first 2 months and end line data was collected at

11 and 12 months.
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Blood chemistry analysis: 
 Serum sample was used to analyze clinical parameters such as total cholesterol, 

HDL cholesterol, LDL cholesterol, Triglycerides.

 The analysis was  performed using Cobas c 311/501 analyzer in clinical chemistry 

laboratory

 Frequent quality control was done to insure data quality analysis  
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Data management and analysis: 

 Data was sorted, cleaned and analysed by SPSS version 25.

 Descriptive analysis was used to describe frequency tables, graphs, descriptive 

summaries and narrative texts forms. 

 Independents t-test and one way ANOVA test was conducted to compare the mean 

difference level of biochemical markers & clinical parameters 

 Post hoc -test was run to see mean difference between groups 

 Mean significance difference declared based on p-value less than 0.05 with 95% 

confidence level. 
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Ethical Consideration:

 Reviewed, scientifically and ethically cleared and approved by Institution Review 

Board of Ethiopian Public Health Institute (IRB of EPHI).

 No any moringa based diet promotion for study participants during follow up 

periods. 

 Written consent was secured from each study participants 
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Key finding and discussion 

• A total of 223 participants, 114 from moringa consuming group and 107 from 

moringa none consuming group recruited for follow and 14.5% lost from exposed 

group and 13.8% from none exposed group to give blood sample. 

• There is no significance difference in terms of sex,  age, educational and wealth 

index  profiles of patients who participants in two groups  (P-0.10, P-0.67, P- 0.10 

and P- 0.66 respectively). 
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Variable Level of Variable Study Area Chi-squire 
p-value 

Moringa Consuming area 
(Exposed Group)

None-Moringa consuming 
area (Non-exposed Group)

Sex Male 52(44.83%) 51(47.66%) 0.100
Female 64(55.17%) 48(44.85%)

Age <40 years 25(23.8%) 27(27.27%) 0.49
41-64 years 56(53.33%) 45(45.45%)
>65 years 24(22.85%) 27(27.27%)

Occupation Government worker 11(10.78%) 23(25.55%) 0.102
Farmer 49(48.04%) 16(17.77%)
Private business 8(7.84%) 13(14.44%)
Retired 18(17.65%) 1(1.1%)
House wife 16(15.69%) 37(41.11%)

Education No formal education 61(63.54%) 53(58.88%) 0.102
Elementary level 9(9.37%) 9(1%)
secondary and above 26(27.08%) 28(31.11%)

Wealth Index 1st quartile 23(21.5%) 22(18.97%) 0.663
2 nd quartile 39(36.45%) 51(43.97%)
3 rd quartile 21(19.63%) 23(19.83%) 15



Moringa stenopetala based diet feeding habit 

 Majority  study participants  take moringa as form of  kurkufa and fossesie 57(69.51% and 

41(61.20%) at base and end line of follow up.

 There is no significance difference in frequency of moringa consumption and form of 

feeding during the follow up periods (χ2 -0.45, 0.73 and 0.85) respectively.

 There is variation in amount of moringa consumption per dish as majority of households 

respondents consumed nearly 1 bunch or 11/2 kg moringa leaf to prepared the daily meals 

(χ2 0.008). This due to shortage of moringa during dry periods. 
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Dietary Feeding

Variable category

Round of visit χ2 test (p-

value) Base line End line 

Frequency of moringa

consumption per week 

Not consumed 31(26.73%) 20(22.47%)

0.45Consumed 1-3 days per week 57(49.14%) 42(47.19%)

Consumed from 4-5 days 13(11.2%) 17(19.10%)

Consumed from 6-7 days 15(12.93%) 10(11.24%)

Form of feeding As vegetable 17(20.73% 19(28.36%) 0.73

Mixed with cereals flour 57(69.51%) 41(61.20%)

Mix with cereals flour and meat 1(1.22%) 1(1.49%)

In the form tea or soup 7(8.54%) 6(8.95%)

Amount of moringa 

consumed

More than 1 bunch (1-11/2 kg) 75(75%) 22(52.38%) 0.008

Half bunch (0.5 kg) 25(25%) 20(47.61%)
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Effect of Moringa dietary consumption on lipid profile, blood pressure

and fasting blood sugar level of hypertension and diabetics Patients

 At base line Lower mean score of cholesterol (CH), high-density lipoprotein (HDL), systolic

blood pressure, diastolic blood pressure and fasting blood sugar was measured in

moringa consuming as compared to non-consuming group (p-0.002, p-0.002, p-0.045,p-

0.05).

 The same result was observed in end line follow-up- the mean measurement of CH, LDL,

TG and systolic blood pressure have lower score in moringa consuming area as compared

to non-moringa consuming area (p-0.001).

 This finding is supported with animal model study (Nardos A et al 2011 Ghebreselassie
18



Bio marker Study area Mean score 
Base line 

P-value Mean score 
End line 

P-value

CH Moringa consuming 126.03 *0.002 93.96 *0.001

Non-moringa consuming 145.59 132.62

HDL Moringa consuming 73.17 *0.002 75.45 0.67

Non-moringa consuming 82.91 76.58

LDL Moringa consuming 71.47 0.395 17.27 *0.001

Non-moringa consuming 74.39 56.46

TG Moringa consuming 109.4 0.128 51.6 *0.001

Non-moringa consuming 116.27 91.52

Systolic BP Moringa consuming 127.83 0.045 126 *0.001

Non-moringa consuming 133.71 136.79

Diastolic BP Moringa consuming 78.26 0.055 79.26 0.23

Non-moringa consuming 81.24 81.32

Fasting Blood 
Sugar

Moringa consuming 204.82 *0.014 166.82 0.88
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M. stenopetala and oliefera as herbal 
medicine which showed beneficial 
effects on blood glucose and lipid 

profile in experimental animals and 
human studies respectively (Daba, M.

H., A, et al,2015 and Kumari, D.J., 
2010) 



Con…
 Frequent daily and weekly consumption of moringa based diet had more reducing

effect of blood pressure (both diastolic, systolic) and fasting blood sugar level.

 Feeding of moringa in the form of vegetable cabbage, tea and soup had better

reducing effect of blood pressure (both diastolic, systolic) and fasting blood sugar

level.
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21

M.Stenopetala caused
significant fall in systolic blood
pressure (SBP), diastolic blood
pressure (DBP), mean arterial
blood pressure, lipid and
glucose brings significantly
decrease as doses and
frequency of administration
time increase as evidence
found in animal model study
(Mengistu, M., et al.,2012,
Toma, A., et al., 2012, Nardos,
A., et al,2011).
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As frequency of moringa based 
dietary food intake increase the 
dose of M.stenopetala increase 
which brings a dose dependant 
effect on lowering lipid profile 

and blood pressure (Nardos, A., 
et al, 2011)



Conclusion and ways forwards 

Consumption of M. stenopetala based diet had effect on reducing lipid profile, blood pressure

and fasting blood glucose level as compared to none consuming groups of hypertension and

diabetics Patients in combination with standard treatment.

Chronic patients with hypertension and diabetics should be use M. stenopetala based diet as

one of dietary intervention in combination with standard medical treatment by taking in

consideration of

 dose,

 frequency and

formulation of feeding to control their lipid profile, blood pressure and fasting glucose level.



Con…

Health professional who are working in hypertension and diabetics patients

management at health facility level should give dietary recommendation to

consume regularly moringa based diet in combination with standard drug

management to control their lipid profile, blood presuure and fasting suger level

in acceptable range.

Further clinical trial study should be conducted to evaluate its dose effect and its

safety.
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“Eat or Drink at list one Moringa dish or tea from per 
day to prevent you from NCD as Nutrition sensitive 

Intervention”. 
THANKS 
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General Background  and Objectives 
• Micronutrients deficiencies and PEM are the most widely 

spread form of nutrition problem.
• Nutritional status of children

» Stunting (38%)
» Under weight (24%)
» Wasting (10%)

• Of the total study of young children samples examined 90.5%, 
76.1%, 12.1%, 7.9%, and 92.1% were Ca, Mg, Co, Cu and Zn 
deficient, respectively. 

• The dependence on imported fortified foods and 
micronutrients may be a challenge.

• The easiest and cheapest way of overcoming micronutrient 
and PE malnutrition is through blending of locally available 
food crops.  3/18/2021 EPHI 2



General Background  and Objectives 
cont…

• M. stenopetala is indigenous multipurpose 
and have great nutritional value.

• The current initiative was aimed to formulate 
M. stenopetala leaves powder 
supplementation on the nutritive values of 
– Maize–soybean–chickpea and 
– Sorghums–soybean–chickpea grains to produce 

energy-dense and micronutrient enriched 
complementary food.
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Methodological approach 

• M. stenopetala, Maize, sorghum, Soyabean and
chick pea collected from SARI and BARC.

• Ingredients were processed, cleaning, soaking,
roasting, grounded and sieved to appropriate particle
size.

• Linear-Programming module Nutri-Survey-Software.
• Fourteen formulation recipe were made from

unprocessed and processed grains supplemented
with 5% and 10% of M. stenopetala powder.

• A preferred ratio was selected based on the
nutritional value (energy and protein),

• sensory evaluation while using two unfortified
formulations as control.
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Flow diagram of the preparation of ingredients for different formulation
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Formulation Trials
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Finding summary 
Proximate and mineral results of different formulation of  M. stenopetala

blends with grains
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Fig. 2 Sensory evaluation attributes 

Trial 10 (Code 5):moringa; soaked sorghum; Soaked Soya & soaked chick pea.
Trial 12 (Code 6): moringa; roasted maize;  roasted soya &  Roasted chick pea.

3/18/2021 EPHI 8



Findings summarized 

• The Energy, crude protein, fat, ash and 
potassium contents of the diets increased 
significantly with fortification.

• This could be due to substitution effect of M. 
stenopetala as evidenced by the nutritional 
composition of the individual ingredients and 
due to processing.
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Conclusions and Recommendations

• The product development study showed that 
addition of M. stenopetala leaves powder to 
locally available food ingredients 
– enhances nutrient value, such as energy, ash, protein, 

potassium and fat contents
– Out of 14 M. stenopetala leaves powder and grains 

flour blend supplementation formulation recipe, 
formulation 10 and 12 

• blending of M. stenopetala with locally available 
food crops could be an option to mitigate for 
micronutrient and protein–energy malnutrition 
(PEM). 
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1. General background
1.1 Indigenous knowledge & Traditional use on M. stenopetala

Food source
 Human food source:- The cooked leaves are one of 

the best vegetable foods (Fosesay or Kurekufa, Damma)
in some localities of Southwestern Ethiopia (Mekonnen,Y
& Gessesse,A., 1998;  Yisehak, K et al., 2011). 

• Animal feed: It is also used as animal fodder and 
poultry feed  (Yisehak, K et al., 2011; Melesse,, A., 2011).

Medicinal use
 Leaves decoction: 

Diabetes, hypertension, leishmaniasis, bacterial 
infections, asthma and other ailments  (Mekonnen,Y & 
Gessesse,A., 1998; Mekonnen, Y. 2005).

 Roots (fine size): Malaria, diarrhea, stomach pain
(Mekonnen,Y & Gessesse,A., 1998;  Gara, K., 2013).

 Seeds (grounded): Clearing muddy water  
(Kassa, K., 2008; Gara, K., 2013).



BP analyzer

Metabolic cage

Organ bath & polygraph

• Hypoglycemic, anti-hyperglycemic activity and Anti 
hyperlipedemic effect (Mekonen, E. et al 1997; Mussa et al, 2008; Nardos et 
al, 2011;  Nardos, A. et al, 2011; Toma et al, 2012; Sileshi, T et al, 2014; Toma et 
al, 2014 and 2015).

• Anti- spasmodic (Mekonnen, Y., 1999).

• Anti-leshimanial (limited), anti-trypanosomial and 
antispasmodic effects on smooth muscle  (Mekonnen,Y & 
Gessesse,A., 1998; Mekonnen, Y et al, 1999). 

• Antihypertensive, hypotensive, saluretic and vasopressive
activities (Wondimu, A., 2008; Mengistu,  M et al, 2011,  Geleta, B., 2015).

 Powdered seed kernels as coagulant and cleaning  of dirty and 
muddy water (Hunde, A. et al 1991 & 1996; Haile, C. et al., 2013).

 Anti-bacterial activities of the seeds & root bark extracts. Fluoride 
removing effects from water (Chekesa. B. 2012; Sahilu, R. 2010; Kebede,  et 
al., 2013). 

 Brewery effluent treatment  & production of biogas (Mekete, E. 2008).

 Pharamaceutical expient and  seed oil for cosmetics (Gebremariam, T. et 
al,,  2015).

1. General background
1.2 Data available from scientific studies (Efficacy studies)



Rattus norvegicus

Extract administration

Toxicity studies  to validate the safety of M. stenopetala
(laboratory animal models) 

 Leaves Extracts
• No death, apparent behavioral changes & gross pathological lesions. 

• Non significant (p>0.05) organs & body weight changes  (Ghebresellasie
et al, 2011; Hassen, A., 2014); Sileshi, Y., 2014).

• No significant change in hematological and biochemical parameters 
T3, T$ and TSH (Sileshi, Y., 2014).  

• No histopathological changes on thyroid gland, adrenal gland and 
pancreas during sub-chronic studies (Debela, L. 2015).

• Cross-sectional studies to assess the biochemical  parameters pattern of 
thyroid function in pregnant women showed normal thyroid function as 
the median values of TSH and total T4. (Zekios, A ., 2013). 

 Toxicity studies  to validate the seeds safety
 No observed toxicity & adverse effects  of the powdered seeds extracts 

& water purified after treating dirty water on feeding to laboratory 
animals (Hassen, A., 2014).

1. General background
1.3 Data available from scientific studies (Safety studies)



1. General background
1.2 Data available from scientific studies (Agroforestry & chemical constituents)

 Agro-forestry studies  of M. stenopetala
• M. sltenopeetala accessions for resistance to moringa moth (Agena,A and 

Jiru, D., 2009)

• Distributions and damage status of an insect pest moringa moth  on M. 
stenopetala (Bedane,T.M., 2013). 

• Moisture stress response of M. stenopetala (Jiru, D ). 
• Screening of M. sltenopeetala accessions for nutritive value 

(Yaemtshay, M., et al, 2009).
• Genetic variation in M. stenopetala germplasm of Ethiopia 

(Beyene, D., 2005

 Studies on the chemical constituents of  M. stenopetala
 Primary metabolites: Carbohydrates, Proteins, Fats, Vitamins Diverse 

fatty acids (palmitic, palmitoleic, stearic , olic and behemic acids and 
Minerals (Ca, Zn, P, Cu, Mg, Fe, Mn) (Abuye et al., 2003; Belay, A. et al., 2013; 
Kebede, A. et al., 2013; Melesse, A, 2013; Melaku, Y, et al.,2016).

 Secondary metabolites/phytomolecules (Alkaloids, Flavonoid glycosides 
(Ruin major), polyphenols, saponins & glycosinate:- (Asres, K. 1995; 
Mekonen, A and Gebreyesus, T., 2000;Mekonnen, Y. and Drager, B., 2003; 
Bennett, R.N. et al., 2003; Mekoya, 2007; Sileshi, 2010;)



2.1 General Objective
o To formulate the herbal tea granule of Moringa stenopetala as primary herb

admixed with herbal adjuvants to improve palatability and stability , evaluate
the physicochemical, microbial, safety and efficacy.

2.2 Specific Objectives
o To formulate the herbal tea granule of Moringa stenopetala (Mor) blended with 

adjuvant herbs viz., Thymus serralatus (Thy), Cymbopogon citratus (Cym)and Mentha
spicata (Men)

o To evaluate the physicochemical parameters of the blended tea granule. 
o To evaluate the microbial quality and safety of the blended tea granule.
o To evaluate the safety  (acute toxicity) of the blended tea granule.

o To evaluate the efficacy (diuretic and anti-hyperglycemic effect) of the blended tea 
granule.

2. Objectives
General and Specific Objectives



 3.1 Formulation, Physicochemical, phytochemical, and microbial  evn
o To identify  major constituents and quantify for markers  (total 

flavonoids and phenolics), (Adam  and Liu.,  2002)
o Determination of microbial load (WHO, 2011)

 3.2 Studies on Toxic effect
o Acute  Toxicity :- Adult Albino Swiss mice #45 mice (5 groups  each 

five mice for five doses of HT; 3groups  each five mice  for  OG and  
SI, respectively and 5 mice  for control group by gavage orally).

o Sub chronic, chronic Toxicity & gestation & fetal development :-
Adult male & female rats #30 rats (5 groups  each five rats for three 
doses of HT and 5 rats for control group as a drink ad libitum).

 3.3 Evaluation for  efficacy (diuretic and anti-hyperglycemic effect)

o Diuretic (Kau, et al., 1984; Mohammed, 2004) ; 
o Anti-hyperglycemic (Asif , et al., 2013)

 3.4  Sensory evaluation (Hedonic scale)

o Sensory Evaluation  of HT (Ayele, Y, 2014)

Methods for safety, efficacy & quality studies 
3. Methodology



 M. stenopetala leaves advantages and limitations
• M.  stenopetala leaves have  different medicinal 

properties.
• Hypoglycemic, anti-hyperglycemic activity and Anti
• Hyperlipedemic effect Hypoglycemic, 
• Anti-hyperglycemic activity and anti hyperlipedemic

effect
Diuretic and Saluretic effect 

Limitations
• The fresh leaves are perishable,

• Microbial growth also occurs due to high protein content,
• The leaves have undesired teat and flavour when consumed as

vegetable, soup & tea unless sugar/salt are added to make
appealing

Attempts to improve chemically & microbial stable and palatable
product

• Solid dose (herbal tea granule)

3. Methodology
Methods for safety, efficacy & quality studies 



4. Results
4.1 Formulation, physicochemical & microbiological tests

Diagrammatic representation of the technology products development process



4. Results
4.1 Formulation, physicochemical & microbiological tests

Formulation

Total viable  aerobic 
microbial count 

(CFU/bm)

Total mold and 
yeast  count  
(CFU per gm

Presence of indicator  organism 
(S. aureus, P. aeruginosa, E. coli, 

Salmonella sp. & C. albicans)
M. Stenopetala (Primary herb) 9.0 × 102cfu/g 6.0 × 101cfu/g Salmonella  Sp.  & S. aureus
Thymus citratus (adjuvant herb No. 1) 1.0 × 102cfu/g 6.67 × 101cfu/g Not detected
Cympogon citratus (adjuvant herb No. 2) 6.33.× 102cfu/g 1.43 × 101cfu/g Not  detected
Mentha peperita 4.57× 102cfu/g <1.0 × 101cfu/g Not  detected
Mor-Men 138 mg 1.2× 102cfu/g 1.28× 101cfu/g Not  detected
Mor-Men 276.2 mg 7.00 × 102cfu/g 3.00 × 101cfu/g Not  detected
Mor-Men 552.4 mg 1.97 × 103cfu/g 4.00 × 101cfu/g Not  detected
Mor-Thy 138 mg 4.00 × 102cfu/g 1.00 × 101cfu/g Not  detected
Mor-Thy 276.2mg 5.00 × 102cfu/g 6.67 × 101cfu/g Not  detected
Mor-Thy 552.4mg 1.00 × 102cfu/g 7.00 × 101cfu/g Not  detected
Mor-Cym 138 mg 1.64 × 103cfu/g 3.60 × 101cfu/g Not  detected
Mor-Cym 276.2mg 9.33 × 103cfu/g 1.00 × 101cfu/g Not  detected
Mor-Cym 552.4mg 9.07 × 103cfu/g 100 × 101cfu/g Not  detected

Table 2. Microbial load determination of the primary and adjuvant herb blended tea granules



4. Results
4.1 Formulation, physicochemical & microbiological tests

Table 1  Physico-chemical evaluation of the primary and adjuvant medicinal herbs tea granule blend 

Sample % wt loss 
due to  

moisture

% total 
ash

%  water 
soluble  ash

% acid 
insoluble 

ash

% 
sulfated 

ash

Moringa stenopetala, 
primary herb

6% 6.8% 33% Nil Nil

Mentha paparita
as adjuvant herb

7% 11% 48.7% Nil Nil

Thymus serralatus as 
adjuvant herb

9% 7% 38.1% Nil Nil

Cymbopogon citratus
as adjuvant herb

6% 9% 36.8% Nil Nil

Mor- Men 6% 6.8% 34.1% Nil Nil
Mor- Thy 6% 6.7% 36.8% Nil Nil
Mor- Cym 6% 6.6% 34.7% Nil Nil



Acute and sub acute 
toxicity studies

Observation for behavioral 
change, toxic sign and 
symptoms

• No death until the end of 
experimental periods,

• Absence of  toxic signs and 
behavioral change 

• There is significant weight gain for 
HT, OG and SI

4. Results
4.2 Safety studies
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4.2  Studies on toxic effects (Animal body weight) 
4. Results
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4. Results
4.3  Studies on sub acute toxic effects (Hematological parameters) 
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Control group Female 286.4 12.9 40.9 0.72

Control group Male 395 6.8 40.9 0.63

700 mg/Kg 284.5 10.6 49.1 0.75

1400 mg/Kg 294 11.45 45.1 0.74

2100 mg/Kg 232 13.07 43 0.68

5000 mg/Kg 385.5 6.25 42.2 0.62

10000 mg/Kg 354.8 7.03 47.3 0.4 6

4.3  Studies on sub acute toxic effects (Hematological parameters) 
4. Results



Sub acute toxicity 
study for HT

• No observed toxic  
symptoms and 
behavioral change,

• No color change, no 
gross pathology lesion 
in the vital organs 
during gross  
pathological 
examination at all 
doses,

4.3  Studies on toxic effects (Observation for toxic s/s and necropsy) 
4. Results



4. Results
4.4 Efficacy evaluation (Diuretic and anti-hyperglycemic)
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4. Results
4.4 Efficacy evaluation (Diuretic and anti-hyperglycemic)



4. Results
4.5 Efficacy evaluation (Anti-hyperglycemic)

Anti-hyperglycemic  effect

• The tea infusions also decreased the blood sugar level of mice with
induced elevated blood sugar level.

• The tea infusion of M. stenopetala as a primary herb blended with the
adjuvant herbs showed blood usage reduction. Marked blood sugar
reduction observed after 120 minutes. The fasting blood sugar reduction
order for the blended tea infusion at all doses is in the order of Mor-
Men>Mor-Thy>Mor-Cym

• The reduction in blood glucose level for Mor-Men and Mor-Thy
were observed to be comparable to that of the standard
drug, Glibenclamide.

• ,



• Attributes  for appearance, mouth feel, taste, flavor and overall acceptability assessed by 45 panelist

4.6  Sensory evaluation (Hedonic scale)
4. Results
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5. Conclusion and Recommendation
 Conclusion

o The formulated tea granules infusion induced a plausible (reasonable)  increase in the urine volume and 
concentration of urinary electrolytes in laboratory mice indicating the reduction of elevated blood pressure

o The tea infusions also showed decrease in the blood sugar level of mice that were induced with elevated 
blood sugar level. 

o The primary herb M. stenopetala and adjuvant herbal tea granule blends showed good 
physicochemical, microbial quality properties and favorable preference ranking during sensory evaluation.

o Safety data generated for the tea granules showed higher safety  as verified through sub-acute and chronic 
toxicity studies.

o Moringa stenopetala and Menth spicata (Mor-Men) tea granule blend showed better efficacy and 
physicochemical properties compared to the other blends. 

o The overall result showed that tea granules complies the physicochemical and microbial quality standard 
requirements besides favorable preference ranking.

o An application was submitted to EIPO for  royalty  for the technology  products.
• Recommendation

o The technology product M. stenopetala and adjuvant herbs granule package for tea infusion may serve as 
supportive care for pre-diabetic and pre-hypertensive patients coupled with exercise and appropriate 
nutrition.
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Introduction

 M. stenopetala has multipurpose uses

 The medicinal values are due to presence of bioactive
compounds.

3

Source of
Food and oil
Medicinal uses 
Water clarification
Biofuel production

 M. stenopetala is an African tree, native to Ethiopia,
Kenya and Somalia.

 There is high production and potential areas for expansion of this plant

 It can be used potentially as source of bioactive compounds



Intro….Cont

4

Because it is not preferred by the
consumers due to its bitter taste and odor

However,

– The plant is underutilized plant

– Loss of bioactive compounds during processing
and storage

–¼ loss spoilage before consumption

–40% AA loss during drying

Reduces the health benefit of the plant by
affecting the bioactive content and
antioxidant activities

– Increment of consumers awareness about natural bioactive product

Hence, encapsulation might be an alternative technology to maintain the bioactive
compounds.



Intro…….Cont

Microencapsulation

It is defined as a technology of packaging solids, liquids
or gaseous materials in tiny sealed capsules

Reduces processing effects

Masks the bitter taste and odor

5

Storage stability

Substitute synthetic antioxidants such as • Butylated hydroxyanisole (BHA)
• Butylated hydroxytoluene (BHT)

Because, it is claimed that synthetic antioxidants are relatively expensive and
may impart carcinogenic effects

Control release      



Core ingredients Wall Materials

Processing 
Technology

Encapsulation with the 
desired properties



 To evaluate spray drying and freeze drying microencapsulation techniques on the encapsulation efficiency,
bioactive compounds, digestibility and storage stability.

Objective

 To assess the medicinal values of the microencapsulated products (antihyperglycemic and vasodilator)

7
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Materials and Methods

Maltodextrin and pectin
Core: coating ratio 1:6

Inlet temp. 140°C



Quantitative Analysis

Total Phenolic Content

Determined by Folin-Ciocalteau assay
method (Singleton and Rossi, 1965)

Instrument: UV-Vis Spectrophotometer,
absorbance measured at 765 nm

Expressed as Gallic acid equivalent
(GAE) in milligrams per gram of dried
powder

Total Flavonoid Content

Determined by Colorimetric method
(Adom & Liu., 2002)

Instrument: UV-Vis Spectrophotomer,
absorbance measured at λ510 nm

Expressed as mg rutin equivalent per
gram of dried powder

Antioxidant activity was done using DPPH



The experiment was performed on adult, healthy female Swiss
albino mice (weight range of 25–30 g)

The animals were treated throughout the study period,
according to the guideline for the use and care of animals in
the declaration of Helsinki

Different doses: 500, 1000, 1500,
2000 and 5000 mg/kg

Control groups- coating material
for one group and distilled water
for the other group

10

Acute toxicity test

The oral administration of the microencapsulated product was
given
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Antihyperglycemic activity test 

First, diabetic induction of the mice was done by inducing the
streptozotocin (STZ) through intraperitoneal (I.P) injection.

STZ at a concentration of 200 mg/kg of
body weight

After 5 days , the animals were fastened for 6 h and the blood
glucose level was measured by using the glucometer.

Then the mice were considered as diabetic
when their blood glucose level was read as
>150 mg/dl.
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Antihyperglycemic Cont…….

Treatment groups Doses (mg/kg)

Group 1- Product 500 

Group 2- Product 750 

Group 3- product 1000

Group 4- Positive control Glibemclimide – 5 mg/kg

Group 5- Negative control Diabetic mice with out treatment

Group 6 – normal control Distilled water

The administration was 
done for 21 days.

The body weight and the fastened 
blood glucose level were measured at 
the 1st, 7th, 14th and 21st days.
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Vasodilator test
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Results …..Cont

Encapsulation efficiency and bioactive contents

Parameter
Spray-dried Freeze-dried

MD MDHP MD MDHP

EE (%) 83.52 ± 0.92b 87.93 ± 1.28 a 71.44 ± 1.02 c 82.12 ± 1.45 b

TPC 97.35 ± 1.28 c 102.98 ±1.23b 106.31 ± 1.42ab 108.82 ± 1.83 a

TFC 42.36 ± 1.08 c 43.18 ± 0.54 bc 45.42 ± 1.06 ab 46.13 ± 1.27 a

DPPH 383.68 ± 1.57 c 406.31 ±1.57 b 445.48 ± 1.61a 448.38 ± 1.67a

Encapsulation efficiency, bioactive content, and antioxidant activities of the microencapsulated
products
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Results …..Cont

In vitro digestibility of microencapsulated products

Digestibility of the microencapsulated bioactive products from M. stenopetala leaves extract in terms of TPC.

Capital letters on SGF and small letters on SIF show significant differences at P < 0.05.
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Results …..Cont

Storage stability of microencapsulated products

Unencapsulated  extract as a control Product coated by spray drying using MD Product coated by spray drying using MDHP

Product coated by freeze dryer using MD Product coated by freeze dryer using MDHP

38.56%39.93%
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Results …..Cont
Morphology of microencapsulated products

a b

c d

Morphological structures of microencapsulates using SEM.

Spray-dried at 140 °C using MD Spray-dried at 140 °C using MDHP 

Freeze-dried microencapsulate using MD Freeze-dried microencapsulate using MDHP 
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The result of the acute toxicity of microencapsulated product from M. stenopetala leaves extract
was indicated that there was no death within 24 hours up to maximum doses (5000 mg/kg body
weight).

In addition, there was no sign of behavioral and physical changes, and also body weight
reduction within 14 days.

Besides, there was no gross pathological changes in color and size.

Acute toxicity test

Results and discussion

Therefore, the result indicates that the extract, processing conditions and coating materials are safe.
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Effects of the microencapsulated bioactive product on the body weight of the mice

Treat groups
Fastened body weight of the mice (g)

1st day 7th day 14th day 21st day

500 mg/kg 30.03 ± 4.16aA 31.12 ± 4.37aAB 32.84 ± 4.90aAB 33.56 ± 4.92aAB

750 mg/kg 32.92 ± 3.02aA 32.40 ± 3.40aAB 33.01 ± 3.43aAB 33.12 ± 3.77aB

1000 mg/kg 33.84 ± 3.07aA 33.56 ± 3.75aAB 32.48 ± 2.76aAB 33.08 ± 2.96aB

+ve control 30.57 ± 2.65aA 31.04 ± 1.89aAB 31.66 ± 2.36aAB 32.06 ± 2.03aBC

–ve control 29.88 ± 1.71aA 28.49 ± 1.09abB 27.34 ± 1.03bcB 26.58 ± 1.72cC

Nor. control 34.08 ± 3.99aA 36.10 ± 4.10aA 37.74 ± 3.53aA 39.76 ± 3.46aA

Body weight change

Antihyperglycemic activities

Results and discussion
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The change in body weight is due to STZ as a source of
free radicals, which damage the DNA and cell
destruction

Results …..Cont

There was change in body weight 

The body weight of the untreated  hyperglycemic 
mice was lost

Due to the presence of macro and micro nutrients, which 
might be used as food supplements

That could be due to the physiological disorder in the
diabetic mice as a result of the loss of amino acids and
inaccessibility of carbohydrates as an energy source.

Microencapsulated product might be attributed due to
the antioxidant activity, which scavenge the radicals
produced by STZ
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Treat. groups
Fastened blood glucose level (mg/dl)

1st day 7th day 14th day 21st day

500 mg/kg 337.60 ± 63.93aA 329.90 ± 65.33aB 319.90 ± 68.30aB 281.80 ± 67.05aB

750 mg/kg 271.10 ± 35.86aA 257.40 ± 37.60aAB 241.60 ± 37.32aAB 228.20 ± 33.80aAB

1000mg/kg 300.20 ± 47.94aA 263.60 ± 29.50aAB 258.90 ± 48.17aA 242.00 ± 47.41aAB

+ve control 291.90 ± 51.95aA 265.70 ± 51.07aA 248.00 ± 49.03aA 221.70 ± 48.08aA

–ve control 223.90 ± 37.59b 316.20 ± 31.68a 330.70 ± 24.11a 347.10 ± 36.06a

Nor. control 99.00 ± 5.70a 99.20 ± 6.72aC 98.20 ± 5.54aC 98.20 ± 5.81a

Antihyperglycemic effects of microencapsulated product of M. stenopetala leaves extract.

This might be due to the increment of
intracellular calcium in the β-cell, which
leads to stimulating for the release of
insulin
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Results and discussion

Vasodilator activity Conc 

(mg/mL)

Relaxation of the contracted aorta (%)

Extract Encapsulated product

2.5 10.00 ± 1.08e 4.50± 0.77g

5 26.27 ± 1.95d 8.00 ± 0.55f

10 53.03 ± 2.45c 14.33 ±1.03e

20 66.53 ± 1.73b 24.67 ± 0.82d

40 99.13 ± 2.02a 38.50 ± 1.97c

80 - 64.83 ± 1.83b

160 - 74.17 ± 2.04a

Vasodilation is the relaxation of the smooth
muscle of blood vessels, which results in the
normal blood pressure.

The 99.13% of relaxation was found from the extract
. Microencapsulated product gave 74.17% relaxation



Conclusion and Recommendation

23

Freeze drying microencapsulation techniques gave higher bioactive contents and antioxidant activities, Whereas, spray
drying microencapsulation technique had better encapsulation efficiency, control release and storage stability.

The microencapsulate had an antihyperglycemic effect and vasodilator activities.

This study has demonstrated important findings. In the meantime, it shows future research and 
development, which were pointed out below: 

 Determine the optimum spray drying parameters and other microencapsulation techniques.

 Evaluating the medicinal values of the microencapsulated product using human trial.
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Activity1: Effect of plant spacing on growth and leaf biomass
Production of Moringa stenopetala bac in Arbaminch Zuriya District

3



Background & Justification 

• Moringa stenopetala is
indigenous multipurpose tree to
Southern Ethiopia grown as a
backyard crop and park land
agroforestry for various uses
(Edwards et al., 2000).

• In Southern Ethiopia it has
been appear towards the end
of the dry season when few
other sources of green
vegetables are available
(Abuye et al., 2003 and
Aslam et al., 2005)
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Biophysical Limits

• Altitude: 400-2100 m

• Mean annual temperature: 24-30 o C

• Mean annual rainfall: 500-1400 mm

• Soil type: no specific soil requirements, except waterlogged or 

swampy

• Soil pH : acidic to alkaline but mostly exhibit neutral reaction.

(Mayer and Stelz, 1993).

5



Background…

• Farmers in southern Ethiopia have been managing the
plant traditionally but could not adequately address the
ever increasing demand of moringa products as they only
integrate moringa tree in agricultural landscapes being as
a tree.

• Improving the productivity of the tree through intensive
management could be an appropriate option to meet the
growing demands of the tree product.

6



Objectives

– To evaluate the leaf yield production in different planting
spacing

– To evaluate the response of tree growth to different spacing

7



Table 1. Some soil characteristics of the study site

Soil parameters Mean Values ±
SD

Rating

pH 7.31±0.13 Neutral
Av. P(ppm) 21.9±8.66 Medium
Organic Carbon (%) 1.57±0.05 Medium
Total Nitrogen (%) 0.22±0.02 Medium
Bulk D.(gm/cm3) 1.32±0.01 -
Particle Density gm/cm3) 2.15±0.16 -

Rating was done with help of Hazelton and Murphy (2007)
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Materials & Methods 

 Treatments

1. Trees planted at 0.5m x 0.5m

2.  Trees planted at 1m x 1 m 

3. Trees planted at 1mx 1.5 m 

4. Trees planted at 2m x 2m 

5. Trees planted at 2m. x 2.5 m 

6. Trees planted at 3m x 3 m. 
 Design :- RCBD with 3 

replication 
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M&M…
Data collection

• Survival rate (SR)  

• Fresh & dry weight of leaf 

• Height of tree 

• Diameter at breast height (DBH)

• Root collar diameter (RCD)

• Branch number (BN) 
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MM….

Data analysis 

• ANOVA was used to analyze variation of parameters across the
treatments using GenStat 16th software.

• The differences between treatment means were determined
using the Student T Test.



Results & Discussion
Table 2. Effect of spacing on leaf production and growth of M. stenopetala

Treatm.
SR 

(%)

FLB

(gm/tree)

DLW
(gm/tree)

RCD

(cm)

DBH

(cm)

Ht

(m)

CW

(m) BN
FWB 

(Kg)

0.5m x 0.5m 44.1d 173.0b 52.4b 4.02c 1.78d 2.78ab 0.68c 3.11C 1.34d

1m x 1 m 59c 515.9b 158.1b 6.54b 2.63bcd 3.13a 1.18 b 7.66c 5.58cd

1mx 1.5 m 86.1b 538.9b 144.4b 5.99b 2.352cd 2.58bc 1.19b 6.31c 3.22d

2m x 2m 98.3a 1270a 372a 9.09a 3.64a 2.31bcd 1.91a 15.10b 15.92ab

2m. x 2.5 m 97.8a 1222.a 336.1a 8.24a 3.06abc 2.24cd 1.90 a 16.38b 11.47bc

3m x 3 m 99.4a 1640.1a 429a 8.87a 3.42ab 2.06d 2.02 a 24.72a 18.78a

LSD (5%) 3.85 561.8 140.4 1.00 0.88 0.49 0.27 6.4 6.3

CV (%) 4.6 28.7 28.9 14.7 32.7 20.5 18.2 28.9 36.6

SR=survival rate, FLB= fresh leaf biomass, DLW= dry leaf biomass, RCD= root collar diameter, DBH= diameter at
breast height BN= number of branch, HT= height of tree, CW= width of tree crown, FWB= fresh wood biomass, LSD=
least significant difference and CV= coefficient of variation. Means showing different letters are significantly different
in a column at a 5% probability level
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Results & Discussion …
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Results & Discussion…
Trend of fresh leaf biomass production by Age/Tree
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Results & Discussions…
• The present study found that:

– The competition for essential growth factors was so intense in
narrower spacing , some of the inner row plants, lower branches
and leaves of the plants died off which could resulted lower
survival rate

– Wider spacing treatments recorded significantly higher rate of
survival than narrower treatments.

• Reports by Norman (1992) and Foidl (2001) indicated that
increasing plant density does not affect individual plants if the plant
density is below the level at which competition occurs between
plants. However, when the plant density is too high and there is
competition between plants, yield decreases.

• The effect of increasing competition is similar to decreasing the
concentration of growth factors (Janick, 1972).
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Conclusion and Recommendation

• The results of the study showed that spacing had a detrimental effect
on the growth and yield of Moringa stenopetala significantly.

• The optimum plant spacing which resulted higher leaf production
per hectare was found to be 2m x 2m.

• Therefore, farmers in the study area could adopt high density
planting arrangement for improved production of Moringa
stenopetala.

• Since the period of this study was short, further study should be
undertaken for a longer period to obtain definitive recommendations
on spacing.
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Activity2: Contribution of Moringa Trees to the Production of
Alley Maize Crops in Arba Minch Zuria District, Southern Ethiopia

17



Background and Justification 

• Agroforestry defined as “a collective word for all land use
practices and systems where woody perennials, annual
crops/or animals are deliberately grown/raised on the same
land management area” (ICRAF, 1981).

• Impacts of trees on crops in agroforestry affected by tree
density, age, height, system design, tree and crop species &
direction of the tree row (Gosme M. et al, 2016)
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Background…

• Moringa stenopetala based homegarden and parkland
agroforestry practices are among the major ones that have been
practiced traditionally in the region for many years particularly
in areas of Konso, Derashe, Gamo & Gofa (Edwards et
al., 2000).

• Improving the productivity of the practices through managing
tree-crop interaction could be an appropriate option to
encourage adoption of agroforestry technique by framers to
enhance increased crop output for rural development
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Objectives 

 To evaluate the yield response of maize intercropped with
Moringa trees

 To estimate the annual income of moringa tree based alley
maize cropping
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Materials & Methods 

 Treatments

1• Control( maize only)

2• Hedgerow of Moringa stenopetala + maize

3• Hedgerow of Moringa olifera + maize

4• Hedgerow of 50% M. olifera + 50% M. stenopetala + maize

 Design :- RBCD with 4 replications
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M&M…
Field procedures and Management

 Plots size:- 180 m2

o 9 m along the contour line &

o 20m along the max. slope 
gradient

 Spacing

– Between plots & block : 3 m

– Between tree row : 10m

– Between tree: 0.5m

 57 trees for one treatment
 A total land area was 46m x 86 m
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M&M…

Data collected (Maize)
o Plant Height
o Cob Length 
o Biomass Weight 
o Grain Yield
o 100 seed Weight 

Moringa
o Leaf 
o Height 
o DBH
o Branch number 
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Table 1.Some soil characteristics of the study site

Soil parameters Mean Values ± SD Rating
pH 7.31±0.13 Neutral

Av.P (ppm) 21.9±8.66 Medium

Organic Carbon (%) 1.57±0.05 Medium

Total Nitrogen (%) 0.22±0.02 Medium

Bulk D. (gm/cm3) 1.32±0.01 -

Particle D.(gm/cm3) 2.15±0.16 -

Rating was done with help of Hazelton and Murphy (2007)
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Pest control 

• Moringa moth (Noorda blitealis Walker) 
damage from April –August

(Agena, 2009)

• Neem (Azadirachta indica) - 4kg of seed 
powder in 24 liters water/ha 

– Its compounds has repellency to toxicity
against a wide spectrum of insect pests
(Shannag et al., 2014; Mondédji et 
al., 2016). 
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MM….
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Data analysis 

• ANOVA was used to analyze
variation of parameters across the
treatments using GenStat 16th

software.

• Differences between treatment
means were determined using the
Student T Test.

• Cost benefit analysis was 
employed to investigate the 
economic feasibility of 
treatments. 



Results & Discussion 

Table 2. The performance of M. olifera and M. stenopetala at seven months 
of planting (before integrating with maize) 

Moringa species BN DBH
(cm)

TH
(m)

RCD
(cm)

FLW 
(Kg/tree)

M. stenop. 10.8 a 2.28 c 2.52 c 6.6 0.65

M.olifera 4.25 b 5.1 a 4.6 a 7.6 0.80

50% M.s+ 50% Mo 7.75 ab 3.88 b 3.53 b 6.9 0.69

LSD 4.11 1.04 0.77 NS NS

CV 31.3 16.1 12.5 12.0 40.9

BN= branch number, DBH= diameter at breast height RCD= root collar diameter, TH= Tree
height, FLW=fresh leaf biomass. Note: Means showing different letters are significantly different
in a column at a 5% probability level
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Results & Discussion …
Table 3. Effect of Moringa trees on alley maize planted at first cropping season in 2018

Treatments GY
(t/ha)

100 SW
(g)

BW 
(ton/ha)

Plant H
(m)

Cob No Cob Length
(cm)

Control 7.2a 34.75 7.8a 2.9 1.59a 29.04a

M.S +maize 6.0b 37.55 6.7ab 2.9 1.19b 25.73bc

M.o+ maize 4.9c 35.83 4.8c 2.2 1.03b 23.06c

50% M.s+ 50% 
M.o + maize

5.6bc 37.53 5.8bc 2.8 1.07b 26.15b

LSD(0.05) 0.924 NS 1.47 NS 0.3 2.74

CV% 9.8 4.1 14.7 17.5 15.4 6.6

GY= grain yield, SW= seed weight, BW= biomass weight, PH= plant height CN= cob number Means
showing different letters are significantly different in a column at a 5% probability level
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Results & Discussion …
Table 4. Effect of Moringa trees on alley maize planted at second cropping 
season in 2019

Treatments GY
(t/ha)

100 SW
(g)

BW (ton/ha) Plant H
(m)

Cob No Cob Length
(cm)

Control 6.13a 34.6bc 7.63 a 2.83a 1.41a 25.45 a

M.S +maize 4.95 b 36.2a 6.46b 2.76a 1.13b 22.85 b

M.o+ maize 4.11 c 35.1ab 4.63 c 2.61a 1.04b 21.46 b

50% M.s+ 50% 

M.o + maize
3.76 c 33.4c 3.82 c 2.32a 1.02 b 19.37 c

LSD(0.05) 1.116 1.81 0.93 NS 0.114 2.16

CV(%) 19.6 3.4 11.7 8.3 6.6 7.3
GY= grain yield, SW= seed weight, BW= biomass weight, PH= plant height CN= cob
number Means showing different letters are significantly different in a column at a 5%
probability level
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Results & Discussion …
Table 5. Effect of Moringa trees on alley maize planted at (combined)

Treatments GY
(t/ha)

100 SW
(g)

BW (ton/ha) Plant H
(m)

Cob No Cob Length
(cm)

Control 6.13 a 34.6bc 7.63 a 2.83a 1.41 a 25.5 a

M.S +maize 4.95 b 36.2a 6.46 b 2.76a 1.13 b 22.9 b

M.o+ maize 4.11 c 35.1ab 4.63 c 2.61a 1.04 b 21.5 b

50% M.s+ 50% 
M.o + maize

3.76 c 33.4c 3.82 c 2.32a 1.02 b 19.4 c

LSD(0.05) 0.63 1.4 0.85 NS 0.156 1.638
CV% 12.8 3.8 14.4 15.0 13.1 7.1
GY= grain yield, SW= seed weight, BW= biomass weight, PH= plant height CN= cob
number Means showing different letters are significantly different in a column at a 5%
probability level
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Table 6.  Maize grain yield reduction in % due to Hedgerow competition 

Treatment 

Grain  yield production Grain  yield reduction 

1st cropping 
season 

2nd cropping 
season 

1st cropping 
season 

2nd cropping 
season 

Control 7.2 6.13 - -

M.stenopetala +maize 6.0 4.95 16 19

M.oliefera + maize 4.9 4.11 32 33

50% M.s+ 50% M.o + 
maize

5.6 3.8 22 38

31



Results & Discussion …
Table 6. Effect of Moringa trees  based alley maize cropping  on 
Annual income 

Treatment 

Adjusted grain 

Yield

(kg/ha)

Annual 

Moringa

FLB (kg)

Income of 

maize GY 

(ETB)

Income of 

FLB 

(ETB)

Total 

income 

(ETB)

M. S  +maize 44577 27300 49035 163800 212835

M.O + maize 33876 52800 37264 158400 195664
50% M.s & M.o + 
maize 23706 39540 26077 150120 176197

Control 55143 0 60657 0 60657
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Results & Discussion …

• Maize grain yield in alley cropping was significantly reduced
as compared with maize monocropping at two consecutive
cropping seasons

• Reduction of maize grain yields by M.olifera trees was more
drastic than in the plots with M. stenopetala.

• The yield reduction might be due to the extents of both above
and below ground competition.

• The better yield of M.stenopetala plots could be better
penetration of sunlight for maize plants than M. oliefera.
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Results & Discussion …
• Reduced growth due to intercepted photo synthetically active

radiation (IPAR) has been reported by Sinclair and Muchow
(1999); and Liu et al., (2012).
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4. Conclusion and Recommendation 

• Moringa olifera showed significantly higher growth
performance than Moringa stenopetala.

• The overall yield of maize grown under Moringa stenopetala
revealed better next to mono-cropping.

• Therefore, farmers planted Moringa stenopetala with alley
maize, in alley arrangement could obtain high products from
a unit area of land.
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Activity3: Effect of Pollarding on Growth and Leaf Biomass
Production of Moringa olieferia lam in Arbamiinch Zuriya District

36



Background & Justification 

• Moringa oleifera is native to northern India and planted in

many parts of the world (Panga, 2002).

• It is considered as one of the World’s most useful trees, as

almost every part of the tree can be used for food, medication

and industrial purposes (Khalafalla et al., 2000).
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Background & Justification …

• M. oleifera can be grown in any tropical and sub tropical
regions of the world and it requires:

– Soil texture:- Sandy or loamy soil

– Soil pH:- Slightly acidic to slightly alkaline

– Rainfall:- 250–3000 mm

– Temperature:- 25–35◦C. (Thurber & Fahey, 2010)
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Background…

• Moringa oleifera was introduced to Ethiopia recently and still

remains unpopular despite its importance.

• Many studies have been conducted that could enhance Moringa

leaf production elsewhere (e.g, Sanchez 2006; Sanchez et

al., 2006; Adebayo et al, 2011; Ezekiel et al., 2013).
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Background…

• Despite of all studies conducted in other countries, there is
little scientific information available in Ethiopia as the
requirements for management tend to vary across regions and
among agro-ecology.

• Thus, this warrants empirical investigation on Moringa plant
management to get information about the effects of pollarding
height on biomass production
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Objectives 

 To evaluate the effect of 
pollarding height on 
regrowth and leaf yield 
production 

 To promote the tree as 
another source of  leaf
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Materials & Methods 

 Design: RCBD with 4 rep. 
 Spacing: 1mx1m 
 Treatments :

1.Pollarding height of 50 cm

2. Pollarding height of 100 cm

3. Pollarding height of 150 cm

4. Pollarding height of 200 cm &

5. Control (without pollarding).

 Pollarding was done at age of 1year
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Rating was done with help of Hazelton and Murphy (2007)

Soil parameters Mean Values ± SD Rating
pH 7.31±0.13 Neutral
Av.P (ppm) 21.9±8.66 Medium

OC(%) 1.57±0.05 Medium
TN(%) 0.22±0.02 Medium
BD (gm/cm3) 1.32±0.01 -
PD (gm/cm3) 2.15±0.16 -
Soil texture clay loam 
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Table 1. Some Soil physico-chemical properties of Experimental area 



MM….
Data analysis 

• ANOVA of the data generated using GenStat 16th software.

• The differences between treatment means was determined by
using the Duncan’s Multiple Range Test



Results & Discussions
Table2. Cutting  heights on Growth and leaf biomass production of M.oliefera

Treatment
FLB

(g/tree)
DLF

(g/tree)
Number of 

shoots
SL

(cm)
FWB
(kg)

0.5m 823 a 222a 7.0b 134 a 3.1

1.0m 472 c 128c 6.0b 100 bc 1.4

1.5m 729 b 197ab 9.2b 112 ab 2.6

2.0m 657 b 178b 10.7b 95 bc 2.3

Control 268 d 73d 30.0a 79 c 2.2

CV (%) 25.6 25.6 18.5 11.1 19.8

LSD 93 25.10 9.1 21.8 NS 
FLB=fresh leaf biomass, DLF= dry leaf biomass, SL= shoot length, FWB= fresh wood biomass
Means showing different letters are significantly different in a column at a 5% probability level
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Results & Discussions….

• In the present study cutting height affected both fresh and dry
biomass significantly, Maximum fresh leaf biomass was
recorded at 0.5 meter cutting height

• The result of the present study was in line with Lazer (1981)
who reported maximum yield of the shrubs occurred at short
cutting (20cm and 40cm above the ground),

• Ezekiel et al (2013) who reported higher biomass yield of
Moringa oliefera at lower (50 cm) pollarding height in
Tanzania.
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4. Conclusions and recommendations 

• The results of the study showed that cutting height had a
significant effect on the growth and yield of Moringa olifera.

• A pronounced effect was observed on leaf production as well as on re-
growth after cutting, thus in the production of Moringa olifera as a source
of leafy vegetable would require that among other factors, the cutting
height for cultivation is given attention.

• Therefore, the present study concluded that the best cutting height for study
area to enhance the leaf biomass of Moringa olifera is 0.5 meter above
ground.

• Since the period of this study was short, further study should be undertaken
for a longer period to obtain definitive recommendations on cutting height.
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Study site Altitude (amsl) Latitude Remarks
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• Criteria of location selection ....altitudinal variation

• Study coducted on 6 volunteer farmer’s land 

from each location 

• Age classes selection of M. stenopetala


• 3 plants per class randomly selected which having

uniform age as per their opinion.
3/19/2021 7
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 V = 0.4 X (D)2 x H (Pandya et al., 2013). Used for 25
different species --------Eq. 2

 AGB = Volume (m3) x wood density (kg/m3)
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Age class Avg. age 
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• Effect of altitude and age classes on growth performance

and biomass production

Altitude effect Age effect

E1 A1

0.32a 0.30a
E2 A2

6.34ab
E3

A3

7.34a 0.29a 0.27a

3/19/2021 13



Table 2. Effect of altitude and age on biomass production of Moringa stenopetala
Altitude effect Age effect

E1 A1

79.87a 15.97a 95.84a

E2 A2

E3
A3

70.51a 14.10a 84.61a
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• Growth performance and biomass production parameters
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Table 3. Effect of altitude and age on carbon sequestration of Moringa stenopetala

E1 A1

47.92a 175.70a 12.82a
E2

A2

E3
A3

42.31a 155.11a 8.62a

3/19/2021 17



3/19/2021 18
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Carbon sequestration by Moringa stenopetala

•

Average 
age

CO2 tree-1 yr-1 
(Kg)

Remarks
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Age Altitude C sequ.
(Kg)

CO2
sequ.
(Kg)

CO2 tree-1 
yr-1 (Kg)
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1.1. Background of the Study

1.2. Objectives

2. Materials and Methods

3. Results and Discussion 

4. Conclusion and Recommendation

PRESENTATION OUTLINE
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 Agrobiodiversity is the variety & variability of animals, 

plants & micro-organisms that are used directly or 

indirectly for food & agriculture. 

 It comprises the diversity of genetic resources and 

species used for food, fodder, fibre, fuel and 

pharmaceuticals (FAO, 1999; Filipa, 2017)

 .

Background of the study

3



 It also includes the diversity of non-harvested species that

support production, as well as the diversity of the agro-

ecosystems and are necessary to sustain key functions of

the agro-ecosystem (FAO, 1999; Filipa, 2017).

Background of the study con’t..
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Background of the study con’t..

 Agro-biodiversity plays a crucial role in food security and

nutrition, as well as in the provision of environmental

services and livelihoods (FAO, 2016).

 However, in recent years, this agro-biodiversity has been

threatened due to simplification of ecosystem and

species, and planting of a few preferred varieties

(Sebastian et al., 2012).
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Moringa stenotetala based agri-silvicultural system is

observed to be one of the most contributing systems for

agro-biodiversity conservation in the Konso and

Dherashe district.

 Though researches have been carried out on different

uses of Moringa stenopetala in Ethiopia, much has not

been done on agro-biodiversity.

Background of the study con’t..

6



Background of the study con’t..

 Therefore, this study focused on the agro-biodiversity

conservation potential of Moringa stenopetala based

agri-silvicultural system in Konso and Dherashe districts

of Southern Ethiopia, where the species grows in close

association with many other trees, shrubs, herbs and

food crops.
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Module 1: Introduction to Climate Change Science8

 The general objective of this study was to develop a

better understanding on the Moringa stenopetala

based agri-silvicultural system for agro-biodiversity

conservation in the Konso and Derashe districts.

Objectives of the study

General objective of the study



Module 1: Introduction to Climate Change Science9

Objective of the study con’t….

 To identify the composition of woody species and crop 

types in the Moringa stenopetala based agri-silvicultural

system in the study area;

 To identify the diversity of woody species and crop types 

in the Moringa stenopetala based agri-silvicultural

system in the study area;

Specific objectives 



10

2. MATERIALS AND METHODS

Site selection 

The study area were selected purposively based on the

abundance of Moringa stenopetala and the local

communities’ practicing of the integration of crops with

Moringa stenopetala.

Fasha, Gamole and Holte were the study site in the

Konso and Dherashe.

• Holte kebele has an altitude of 2045 masl.

• Gamole kebele has an altitude of 1632 masl and

• Fasha kebele has an altitude of 1136 masl.
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Species Inventories

 A total of 2 transect lines were established. 

 Along the transect lines 30 plots were laid down .

20m

20m400m 2
400m

500m

 For  species identification, Flora books of Ethiopia (1989), 
Honeybee flora of Ethiopia (1994), Flora of Ethiopia and 
Eritrea (1995) & Azene Bekele (2007) used. 
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 Shannon diversity index calculated:  H’ = - ∑pi ln pi

Where;   H’ = Shannon diversity index,

Pi = proportion of individuals or number of 

individuals of  one species/total number 

of individuals in the samples.

Diversity Estimation

Data Analysis  



Diversity Estimation Conti…
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Species similarity estimation

The Sorensen coefficient of similarity: 

Where Ss= Sorensen similarity coefficient

a = number of species common to both sites

b = number of species in site 1

c = number of species in site 2 14

cba
aS s ++

=
2

2



Plant species frequency Estimation

15



22 spp
2- unidentified

17-families  

16

3. RESULTS AND DISCUSSIONS
3.1.Species composition

Such difference is due to 
 agro-ecological characteristics 
 socio-economic 
 cultural
 management strategy of farmers

Fasha
19spp

8spp

Rutaceae was the most dominant family.

List of woody species table 1.docx



RESULTS AND DISCUSSIONS Conti…

Section 1: Introduction to Climate Change Science

 In the study area farmers integrate different crops with

the Moringa stenopetala and other woody species.

 Accordingly, 18 crop species were identified (Table 2).

List of agrobiodiversity crops.docx

 The identified crops belong to different families.

 Fabaceae represented by 4 crop species is the dominant

family.

Woody species composition

Woody species composition conti..
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So from this what we conclude is Moringa stenopetala

based agri-silvicultural agroforestry system is rich in

different crop types.

Woody species composition conti..
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RESULTS AND DISCUSSIONS Conti…

3.2. Species Diversity
Sites Species 

richness
Shannon diversity 
index (H')

Evenness (E)

Fasha 19 2.28 0.44

Gamole 14 2.06 0.40

Holte 13 1.47 0.29

19



• This might be due to site characteristics, altitudinal variation,

socio-cultural and farmer’s management strategy.

• The study reported by Getahun (2011) on the diversity and

management of woody species also showed that the site,

socio-economic, culture and management strategy could be

the factors for the woody species variation.

• Dossa et al. (2013),& Hodel et al. (1999)stated a decline in

tree species richness with increasing altitude.

Species Diversity Conti…
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Sorensen’s similarity index (%)

Kebeles Fasha Gamole Holte

Fasha 70.5 62.5

Gamole 66.7

Holte

3.3. Similarity of species

Maghembe et al. (1998) reported as different socio-economic and 
management strategy of farmers might be the variation or 
similarity of the species. 

21



3.3. Frequencies of species

The frequencies of moringa stenopetala and other woody 

species diversity indices are inversely proportional. 

Accordingly, Fasha kebele with highest diversity has less 

relative frequency of moringa stenopetala (15.4%) than 

Gamole with (H’= 2.12 and RF= 18.5%) and Holte with 

(H’= 2.12 and RF= 25.6%). 

This could be that farmers in Holte and surroundings 

plant moringa stenopetela commonly for various purpose 

than Fasha and Gamole. 22



4. CONCLUSION  AND RECOMMENDATION

 So, it is very impressive to observe such vast integration

of species diversity in a piece of land with Moringa

stenopetala.

 This practice plays an important role for in-situ

conservation of agro-biodiversity that supplies the basic

and multipurpose products for rural households.

23



 Increased efforts at studying Moringa stenopetala with

respect to crops, trees and livestock.

 Initiating programmes focusing on the conservation and

sustainable use of Moringa stenotetala based agro-

biodiversity conservation .

24

CONCLUSION  & RECOMMENDATION Cont..



Thank you
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.
PRESENTATION ON:

THE IMPACT OF MORINGA STENOPETALA TREE ON SOIL FERTILITY 
STATUS AT KONSO AND SEGEN PEOPLES ZONE, SOUTHERN ETHIOPIA



INTRODUCTION

Moringa species is one of the world’s most useful

plants;

it is a fast-growing,

much more drought-tolerant

and multi-purpose tree  that it has been

described as a ‘miracle tree’ (Yisehak et al., 2011;

Ashfaq et al., 2012).



 Among the wide range of uses it provides are:

 human food, fuel wood, livestock

forage, medicine, dye, water purification, soil and

water conservation, quality of cooking oil, green

manure and the tree is used as source of income for

Moringa growers (Morey, 2010; Melesse et

al., 2011).



Therefore, we initiated to investigate the

impact of M. stenopetela trees on soil

fertility status.



MATERIALS AND METHODS

Description of the study area



Three sites were selected based on the production 
status of M. stenopetala tree. 
1. Konso Fasha, 
2. Konso Gamole and 
3. Derashe Holte sites. 
 From each of the selected site 3 moringa trees were 

selected based on the age group of the moringa in 
the site. 

 Based on the age group, 5 years old, 10 years old 
and 25 years old moringa tree was selected for soil 
analysis from moringa based agroforestry system. 



METHODOLOGY USED TO SELECT TREE 
AND SOIL SAMPLING



SOIL PHYSICAL AND CHEMICAL PROPERTIES WERE 
ANALYSED FOLLOWING THE STANDARD PROCEDURES

Soil parameters Standard procedures

pH(1:2.5 soil: water ) pH meter

Soil organic carbon (SOC (Walkley and Black, 1943). 

Total nitrogen Kjeldahl procedure (Bremner, 
1982). 

Available phosphorus (Olsen and Dean, 1954), 

Cation Exchange Capacity (CEC) (Chapman, 1965). 

Exchangeable Ca and Mg AAS(Rowell, 1994)

Exchangeable K and Na By flame photometry(Rowell, 
1994)

S il t t  H d t  th d(D  1965)



DATA ANALYSIS

 Soil parameters were rated by standard 
procedures(Tekalign(1991),  Berhanu(1980), Cot
tenie(1980) and Hazelton,P. and B. 
Murphy(2007) 

 Principal components analysis (PCA) was 
analyzed by R software

 Pearson Correlation for Soil Physicochemical 
properties were done by SPSS(version, 20)



RESULTA AND DISCUSSION



Konso Fasha site

 soil pH was rating slightly acid. 
 TN and OM were moderate ratting. 
 Av. P was very high rating. 
 CEC was very high rating. 
 There was a higher value of CEC under the 

canopy of the tree than the adjacent open fields. 
 Ca was showed decreasing trend for 5years old 

moringa tree as the distance from the tree trunk 
increased. 



Konso Gamole site

 soil pH was rating slightly acid. 
 Most of moringa age groups and distance from trunk TN was 

moderate rating and moringa tree 25 years old 
 TN, OC and OM revealed decreasing trend from trunk to 

open area.
 Av.P was high for 5years old moringa tree around canopy 

area than open area.
 The CEC value was similarly high rating for both under the 

canopy of the tree and the adjacent open fields. 



Derashe Holte site 

 soil soil pH was neutral. 
 Soil TN and OM was low rating.  
 Av.P was rating very low while CEC, Ca and Mg 

were rating very high.



SOIL TEXTURE CLASS (USDA) BASED ON THE DIFFERENT AGE GROUPS 

(5YEAR, 10YEAR AND 25YEAR) AND AT DIFFERENT DISTANCE FROM THE ROOT ZONE 

(2M, 4M, 6M & 8M) OF M. STENOPETALA TREE
Fasha Site

Age(years) Distance(m) Sand (%) Silt (%) Clay (%) Soil Texture
5 2 31 33 36 Clay loam

4 21 29 50 Clay
6 27 33 40 Clay
8 25 33 42 Clay 

10 2 29 37 34 Clay loam
4 27 33 40 Clay
6 25 33 42 Clay
8 27 35 38 Clay loam

25 2 29 33 38 Clay loam
4 27 31 42 Clay
6 31 31 38 Clay loam
8 29 31 40 Clay

Gamole Site
5 2 37 29 34 Clay loam

4 39 35 26 Loam
6 41 33 26 Loam
8 51 27 22 Sandy clay loam

10 2 41 37 22 Loam
4 37 25 38 Clay loam
6 39 35 26 Loam
8 39 29 32 Clay loam

25 2 33 25 42 Clay
4 37 23 40 Clay
6 33 25 42 Clay
8 35 27 38 Clay loam



Holte Site

5 2 19 51 30 Silty clay loam

4 17 55 28 Silty clay loam

6 21 51 28 Clay loam

8 19 51 30 Silty clay loam

10 2 25 45 30 Clay loam

4 27 41 32 Clay loam

6 29 41 30 Clay loam

8 35 39 26 Loam

25 2 41 39 20 Loam

4 37 41 22 Loam

6 39 41 20 Loam

8 33 47 20 Loam



THE INFLUENCE OF M. STENOPETALA TREE ON SOIL PH, EC, ORGANIC CARBON (OC %), ORGANIC 
MATTER (OM %), TOTAL NITROGEN (TN %), C/N,  AVAILABLE PHOSPHORUS (PPM) AND P2O5 ON THE 
DIFFERENT AGE  GROUPS (5YEAR, 10YEAR AND 25YEAR ) AND AT DIFFERENT DISTANCE FROM THE 

ROOT ZONE (2M, 4M, 6M  & 8M)
Fasha Site

Age(years) Distance(m) Soil Chemical Properties
PH
(H2O)

EC
(ds/m)

TN
(%)

OC
(%)

OM
(%)

C/N Av.P
(PPM)

P2O5

5 2 6.6 0.137 0.14 1.55 2.68 11 40.26 92.20
4 6.5 0.134 0.14 1.53 2.64 11 40.58 92.93
6 6.5 0.147 0.16 1.76 3.04 11 40.18 92.01
8 6.4 0.126 0.14 1.55 2.67 11 34.98 80.10

10 2 6.4 0.138 0.15 1.61 2.78 11 47.40 108.55
4 6.5 0.188 0.12 1.44 2.48 12 40.18 92.01
6 6.4 0.134 0.12 1.43 2.46 12 28.70 65.72
8 6.4 0.150 0.15 1.61 2.77 11 37.68 86.29

25 2 6.4 0.156 0.16 1.77 3.06 11 30.02 68.75
4 6.4 0.136 0.16 1.71 2.94 11 16.98 38.88
6 6.4 0.198 0.15 1.79 3.09 12 25.38 58.12
8 6.4 0.156 0.16 1.90 3.28 12 43.86 100.44

Gamole Site
PH
(H2O)

EC
(ds/m)

TN
(%)

OC
(%)

OM
(%)

C/N Av.P
(PPM)

P2O5

5 2 6.4 0.123 0.12 1.27 2.19 11 18.36 42.04
4 6.5 0.203 0.18 1.96 3.38 11 49.56 113.49
6 6.5 0.136 0.11 1.13 1.94 10 13.04 29.86
8 6.5 0.133 0.07 0.76 1.32 11 13.16 30.14

10 2 6.4 0.158 0.14 1.58 2.72 11 16.02 36.69
4 6.4 0.155 0.16 1.85 3.19 12 25.86 59.22
6 6.4 0.172 0.17 1.90 3.28 11 33.20 76.03
8 6.4 0.172 0.12 1.23 2.12 10 13.50 30.92

25 2 6.9 0.183 0.18 2.06 3.55 11 16.68 38.20
4 6.6 0.152 0.15 1.61 2.77 11 7.86 18.00
6 6.6 0.136 0.14 1.54 2.65 11 9.14 20.93
8 6.5 0.133 0.14 1.46 2.51 10 8.54 19.56



Holte Site

PH
(H2O)

EC
(ds/m)

TN
(%)

OC
(%)

OM
(%)

C/N Av.P
(PPM)

P2O5

5 2 7.0 0.260 0.08 0.96 1.65 12 5.56 12.73

4 7.0 0.226 0.08 0.88 1.52 11 3.28 7.51

6 7.1 0.222 0.06 0.70 1.21 12 2.48 5.68

8 7.1 0.218 0.05 0.62 1.08 12 2.92 6.69

10 2 7.2 0.262 0.08 0.84 1.44 10 2.36 5.40

4 7.2 0.212 0.07 0.76 1.30 11 1.84 4.21

6 7.3 0.214 0.06 0.64 1.11 11 2.44 5.59

8 7.3 0.193 0.04 0.51 0.88 13 2.62 6.00

25 2 7.2 0.256 0.04 0.55 0.95 14 7.46 17.08

4 7.2 0.260 0.07 0.81 1.40 12 4.86 11.13

6 7.2 0.228 0.06 0.72 1.25 12 3.30 7.56

8 7.3 0.269 0.06 0.75 1.29 13 7.40 16.95



THE INFLUENCE OF M. STENOPETALA TREE ON SOIL EXCHANGEABLE CATION COMPOSITION 
(CMOL KG-1),  TOTAL CATION EXCHANGE CAPACITY (CEC) AND BASE SATURATION(%) BASED ON 
THE DIFFERENT AGE  GROUPS (5YEAR, 10YEAR AND 25YEAR ) AND AT DIFFERENT DISTANCE 
FROM THE ROOT ZONE (2M, 4M, 6M  & 8M)

Fasha Site
Age(years) Distance(m) Soil Chemical Properties

Na K Ca Mg CEC BS

5 2 0.14 1.68 31.23 8.92 50.6 83
4 0.17 1.55 31.44 8.89 52.8 80
6 0.22 1.72 30.55 8.70 44.6 92
8 0.21 1.44 29.81 8.65 49.1 82

10 2 0.18 1.55 30.50 8.47 45.8 89
4 0.25 1.63 40.10 8.22 74.0 68
6 0.19 1.30 31.23 8.15 49.7 82
8 0.28 1.93 33.74 9.20 47.9 94

25 2 0.26 1.43 34.60 10.24 55.9 83
4 0.24 0.93 34.71 10.19 55.8 83
6 0.23 1.57 38.11 10.55 51.9 97
8 0.23 1.65 40.19 10.53 54.9 96

Gamole Site
5 2 0.24 0.81 34.47 11.38 54.1 87

4 0.21 1.77 37.59 11.65 54.0 95
6 0.26 0.67 42.94 11.94 58.3 96
8 0.18 0.69 39.79 10.88 55.7 93

10 2 0.28 0.96 37.55 11.75 72.9 69
4 0.16 1.03 36.83 11.69 59.8 83
6 0.17 1.66 34.68 11.69 56.6 85
8 0.14 0.66 34.02 11.61 72.0 65

25 2 0.17 1.03 40.35 11.84 76.6 70
4 0.10 0.63 36.36 11.05 50.8 95
6 0.12 0.51 36.36 11.07 54.2 89
8 0.09 0.55 36.87 11.09 54.3 89



Holte Site
5 2 0.23 1.43 43.02 11.81 56.2 101

4 0.20 0.97 42.94 11.83 56.3 99

6 0.08 0.58 44.22 10.57 56.6 98

8 0.05 0.43 44.66 10.78 56.3 99

10 2 0.07 1.79 43.46 9.95 58.0 95

4 0.06 0.57 42.82 9.47 52.2 101

6 0.10 0.71 42.54 9.55 57.7 92

8 0.05 0.55 41.42 9.13 54.4 94

25 2 0.07 0.74 42.58 11.11 56.6 96

4 0.09 0.63 41.82 10.84 56.0 95

6 0.07 0.70 43.58 11.54 56.1 100

8 0.12 0.74 37.95 11.55 49.7 101



THE IMPACT OF M. STENOPETALA TREE AGES, DISTANCE FROM MORINGA
TRUNK (CANOPY) AND LOCATION (ALTITUDE) ON SOIL FERTILITY STATUS
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THE IMPACT OF M. STENOPETALA TREE AGES, DISTANCE FROM 
MORINGA TRUNK (CANOPY) AND LOCATION (ALTITUDE) ON SOIL 
FERTILITY STATUS
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THE PRINCIPAL COMPONENTS ANALYSIS (PCA) BIPLOT
OF THE MORINGA TREE IMPACT ON SOIL FERTILITY 
STATUS DATA AT RESPECTIVE SITES



THE PRINCIPAL COMPONENTS ANALYSIS (PCA) BIPLOT OF THE MORINGA
TREE IMPACT ON SOIL FERTILITY STATUS DATA AT RESPECTIVE 
DISTANCE FROM MORINGA TREE TRUNK.

 2 = 2m distance from moringa trunk,   4 = 4m distance from 
moringa trunk,  6 = 6 m distance from moringa trunk, 8 = 8 
m distance from moringa trunk. 



THE PRINCIPAL COMPONENTS ANALYSIS (PCA) BIPLOT OF THE MORINGA
TREE IMPACT ON SOIL FERTILITY STATUS DATA TO RESPECTIVE AGE 
GROUPS OF  MORINGA TREE.

 5 = 5years old moringa tree,  10 = 10 years old 
moringa tree,  25 = 25 years old moringa tree 



PEARSON CORRELATION FOR SOIL PHYSICOCHEMICAL 
PROPERTIES

** Correlation is significant at the 0.01 level (2-tailed)

* Correlation is significant at the 0.05 level (2-tailed)

pH EC TN OM C:N Av.P P2O5 Na K Ca Mg CEC BS

pH 1 .830** -.826** -.807** .439** -.721** -.721** -.728** -.453** .727** 0.124 0.019 .526**

EC 1 -.654** -.612** .481** -.536** -.536** -.473** -0.162 .718** 0.287 0.135 .476**

TN 1 .991** -.457** .735** .735** .615** .564** -.677** -0.049 0.027 -.500**

OM 1 -.354* .754** .754** .618** .589** -.651** -0.055 0.045 -.496**

C:N 1 -0.135 -0.135 -0.258 -0.144 0.289 -0.032 -0.1 0.304

Av.P 1 1.000** .605** .798** -.706** -.440** -0.19 -.368*

P2O5 1 .605** .798** -.706** -.440** -0.19 -.368*

Na 1 .561** -.425** -0.035 0.093 -.358*

K 1 -.467** -.410* -0.19 -0.175

Ca 1 .446** .342* .484**

Mg 1 .375* 0.149

CEC 1 -.635**

BS 1



CONCLUSION

 Generally, we concluded that soil fertility status 
under canopy of M. stenopetala were higher than 
adjacent open area for Konso Fasha and Gamole
site but Derash holte site revealed similar result 
under canopy of M. stenopetala and adjacent open 
area. 

 Beside this, moringa age differences were not 
showed more variation on soil fertility under 
canopy of M. stenopetala and adjacent open area. 
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Introduction
 Value chain-value is added to preliminary products through the

combination with other resources (tools, manpower, knowledge and

skills, other raw materials) (ILO, 2006; ILO, 2005).

 Range of activities that are required to bring a product (a service)

 From conception through the

 Different phases of production to

 Delivery to final consumers and disposal after use (Kaplinsky 1999;

Kaplinsky and Morris 2001).



Introduction…
Phase of activities required to bring a product or service through
different phases of production, including physical transformation, the

input of various producer services and response to consumer demand.

(Kaplinsky, R., & Morris, M. 2001).

 Value chains do not exist in isolation but they are embedded into

complex

 socioeconomic,

 political, and

 cultural environment, which determines the nature and success
of business transactions within the chain.



Con…
 “Moringa Value Chain” includes the full range of activities and

participants involved in moving its products from inputs supplied to

farmers‟ fields and the ultimate products to consumer's tables (Miller, C., &

Jones, L. , 2010).

 Each segment of a chain has one or more backward and forward linkages and

face different barriers on its effective flow from one to next and back link.

 Diverse scientific evidence was documented on its utilization for various

purpose in different time but value chain analysis and barriers that affect it in

not well not well investigated so far.

 Therefore this study was conducted to develop value chain and barriers that

hinders on production, marketing and utilization Moringa Stenopetala along

its value chain.



Objectives 
 To asses the existing  value chain in local context 

 To identify barriers of Moringa Stenopetala production and 

utilization along the value chain 



Methods 
Study area In randomly selected moringa Growing 

districts  

Study design Cross sectional study supplemented with 
qualitative study 

Study population Randomly selected head of house holds and 
purposely selected food establishement

Sample size 420 Head of house hold,  IDI-9 food 
establishment owner and customer 

Data collection House to house survey, market area 
observation , in-depth interviews 

Data analysis SPSS version 25, descriptive approach



Key finding and discussion 

 A total of 384 house hold had was participated in the study

 Two third of respondents involved on farm activity in

occupational status and the rest were off farm activity.



Moringa stenopetala Production and Utilization at House Hold level  

 From all study house holds   ownership of Moringa S. 

 38.5% of  them had six and above tree, 

 36.2% had 4-5 tree and the rest had  2-3 moringa tree in their farm 

land and backyard- more than 2/3 of HH-low tree ownership 

 Estimated amount of moringa leaf biomass produced to sell   to 

local market/week base -

 38.8% of them supplely up to six kilo gram and above to the market, 

35.4% of them 4-5 kilo gram and the rest 25.3% of them 2-3 kilo 

gram to local market.



Moringa Production at House Hold level 
List Category Frequency  Percentage 

Number of moringa tree per 
households  2-3 moringa tree 97 25.3

4-5 moringa tree 139 36.2

Six and above 148 38.5

Estimated Moringa supply to 
market/week 

2-3 Kg Moringa 99 25.8

4-5 Kg moringa 136 35.4

Six  Kg and above 149 38.8

Estimated amount of moringa
production/week

Less than 3 kg 97 25.3

4-5 Kg 141 36.7

six and above 146 38



Income generation Activity from Moringa at House 
Hold level 
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House Hold on moringa marketing and extension support
List Category Frequency Percentage 

Access to market to sell moringa < 5Km 154 40.10

11-20 Km 38 9.90

above 20 Km 192 50.00

Selling experience of moringa Yes 340 88.5

yes 44 11.5

Agricultural Extension support Yes 144 37.5

No 240 62.5

Use of seed part of moringa Yes 144 37.5

yes 240 62.50

Facing paste infestation yes 384 100.00



Barriers of M.Stenopetal Mass Production and Utilization at 
House Hold level  

 low attention was given to improve the 
productivity and cultivation of moringa. 

 Just most of the family use moringa as natural 
grown plants. 

There is no planed and organized moringa
planting activity performed by the community. 

“we don’t have any plan for planting 

moringa (as an other crops to plant 

in my farm land). The production of 

moringa does not need any effort 

like fertilizer, irrigating etc. the tree 

provide its product by itself” (34 

years old male community representative)



Barriers con….
 Lack of safe moringa leaf storage practice at House hold level. 

 Almost all house hold have used fresh moringa for daily 

consumption.

 If the leaf is stay for more than one hour it change its coulure to 

yellow and not used for consumption. 

• During surplus biomass production the community use as 

animal fodder. 

• Pest destruction 

“We don’t have a 
special method for 
storing moringa leaves 
during surplus 
production, stored for 
half a day.  In long time 
it will become 
dry, change its odor
and color (becomes 
yellowish) and the only 
option we do have is to 
dispose or give it to 
Goat”  (a 26 years old 
P.)



Transportation and marketing handling practice of
moringa

• Finding from market observation- identified gap of handling 

• The transport mechanism - from farm to local market by 

human labor specially women and by vehicle 

• There is direct sunlight exposure  during transportation and 

• No any  means safety measure 

• sold at open market. 

• This open market exposed the leaf to direct sun light and dust 

material. 





Con…

 This poor transportation and market handling practice leads 

to quality deterioration-

 lacks Good Agricultural Practices (GAPs) 

 Violet the Principle of FAO/WHO- Codex Codex Alimentarius

Commission (COC)  for food safety 



Food Establishment 
 The IDI- was done on both lower and higher class hotel owners

 Now a day low class food establishment more engaged in sell of 
moinga based dish in Arba minch town  and low land zuria district.  

 There customer increase from time to time 

 new expansion of low class food establishment that base their 
business on sell of moringa based diet.

 There customer are from all category ( daily workers to rich 
individuals). 

 There is high demand on fasting time  

“… Our restaurant was the 
only cultural moringa food 
house at the time of opening; 
however, nowadays there are 
additional moringa food 
cultural houses around the 
local market and bus station. 
I also heard about the start of 
moringa containing foods at 
high-class hotels in the 
town…”(a 32 year, low class 
food establishment)  



Profitability from sell of moringa based diat

 Low class food establishment who are engaged in selling of
moringa based diet have economically profitable.

“ I have weekly and monthly Ekube. My life is changed, however currently 
the incomes seems goes down because competitive moringa houses 
are opened.” (32 year old, low class hotel owner).  

 Now a days selling moringa based dish is one of business for 
unemployed youth  specially for women in the town area.  

‘’working this job is considered as one of the possible business area and 
get the attention of many of the women/ house wives start doing 
this job” (32 year old , low class hotel owner). 



Experience in high class food establishment 

• Preparing and selling moringa based dishes are also started at 
high-class hotels 

• primarily for serving the family members and workers of their 
establishment and 

• Rarely for sale for new customers or gustes coming from other 
area. 

• All most all higher class food establishment had no menu for 
moringa based diet  

“…Currently, we do not 
have moringa containing 
menu. We are on the 
stage of doing an 
observation to 
incorporate moringa
based dishes on the 
regular menu of the food 
list. We serve our 
customers when they 
order moringa…” (a 
higher class hotel 
manager) 



Con… 
 Good perception on the standard of hotel- selling

moringa based dish had no negative effect on the
hotel standard.

“…In Arba Minch town, moringa is cultural food, so
in this hotel there is no problem in serving
moringa on value or image of hotel standard.
((Manager from Arba Minch high class hotel)



Barriers for selling of moringa based diat in higher 
class hotel 

Customer related –there is no constant customer flows
in higher class hotel-had implication on profitability

 lack of skilled or trained kitchen workers

“…I don’t prepare moringa containing
dishes because I do not have skill kitchen
workers to prepare, for the future, if I get
good kitchen I will start to prepare moringa
as one form of food…” (A hotel manager
from Arba Minch town)



Con..

• Beyond their skill -kitchen workers wrong attitude –towards 
moringa based diet 

“…I consider it as a food only for home. I consider it as a food 
for street which is sold at the market day for daily laborers
rather than hotels…” (Kitchen works from Arba Minch hotels)



Con…
Longer waiting time

• As moringa containing dish is not available in the menu list 

and prepared based on the request of the client, needs longer 

waiting time to be prepare and make it ready for customers.  

• They have to wait till it is prepared because it is not prepared 
and stored like other foods…”  (A manager from Arba Minch 
higher class hotel)



Con…

Lack of storage facility – the leaf of moringa
change its colour after 2-3 hours –due to lack of 
proper storage facility.

“…Moringa leaf is not like cabbage to store for later use; rather it 
has to be consumed as a fresh…” (A manager from Arba
Minch hotel).



Con…
Attitude towards moringa use- from customer 

 There is misconception on eating moringa based dish is

associated with level of civilization held by some individuls.

“…What I think there is poor perception from the society, they

considered it as food for poor only and those who are eating

moringa are like uncivilized which is a bad thing” (a 32yr old

male customer).



Small scale moringa product producers  
• There was small scale moringa product producers who are working on 

packaging of moringa in form powder 

• Some start producing in form of capsule. 

• They sell moringa product to local and national market 

• But there product quality is under question  b/s most are process 
informally

• Informal producers  negatively affect  their income from the product  
who are working formally 

• Some of them produce without getting  permission from authorized 
body ---quality control is not done yet  

“We loss our profit from product due 
illegal producers” 

(26 years old, small scale producers 
member)



Draft value chain map-
After collecting information from different sources-of evidence value
chain map is proposed for local context.



Conclusion 
• There is no planned cultivation mechanism of moringa tree by 

farmers for mass production to get more profit. 

• Along the moringa value chain -there  is no –GAP 

• Low class food establishment engaged  in sell of moringa based 

diet as compared to high class  hotels 

• Along each value chain -moringa can create job opportunity and 

bring meaning full economic change. 

• Exaggerated promotion on madecinal value –by informal traders 

“ moringa can treat over 299 disease” -by town carries and moringa

powder packet labeling.  



Recommendation 
• Give extension support to produce more even by considering irrigation system- take nation  green legacy 

as opportunity.  

• For  sustainable  production,  the  management,  cultivation  and  post  harvesting practices need to be  

given greater emphasis on GAP -trough farmer training and provision of cost effective technology for 

proper drying and safe storage of moringa leaf.

• The southern culture and truism office should support high class hotel and loges to prepare moringa

based  cultural diet by promoting for domestics and international visitors.  

• Technical school should give training on cultural diet preparation to produce skilled human power in the 

area.   

• Scientific based labeling and promotion mechanism should be designed  and regulated by EFDA 

• For EFDA-Establishing  regulatory mechanism  for small scale producers to insure product safety. 

• Develop moringa value chain monogaph guild line for  implementation different intervention packed  

based on the value chain pathways.
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1. Background

 The earth’s biological resources are vital to economic and social development

 Biodiversity requires our attention for two reasons;

First, it provides a wide range of benefits to humans

Second, human activities have been contributing of biodiversity loss in alarming

rates, which threaten the stability of ecosystems

 Biodiversity valuation normally entails measuring the economic value of 'biological

resources', not the intrinsic value of biodiversity (CBD, 2007).

• Valuation typically focuses on the economic values of the goods and services generated

by biodiversity resources and/or functions the so-called ecosystem services



Background cont. 

 The demand, supply and price mechanisms of biological resources do not function

effectively as they do in the case of other commodities

 Biodiversity has significant economic value that is both implicit and explicit

o Most of these values are often not captured by the market

o Hence, the potential of biodiversity is often underestimated and it is considered as

one of the factors for rapid depletion of biodiversity and loss of habitats and species

 The framework used for valuing natural resources is Total Economic Value (TEV)

– use values (direct, indirect and option value) and 
– non-use values (Bequest and existence value) 



Background cont. 
 From Access Benefit Sharing perspective, use value, particularly direct use values

in the form of goods and/or services are tangible and which can considered as

paramount in working on valuation related processes rather than using the

tradition valuation methodology

 Haleko is one of a bio resource which plays a vital role for household food security,

as source of income, medicine, fodder, fuel and shade tree all year round

 Little attempt has been made to study economic valuation of Haleko in Ethiopia

 Moreover, the existing price for the product of Haleko is not revealing its actual

value



Background cont. 

 Lack attentions for conservation, sustainable utilization and not address their

commercial potential in local and national markets for bioprospecting

 This study enables to provide numerical results, which may facilitate the concerned

body for better planning and management to improve the monetary value of Haleko

 The results of this research is used as an input for Access and Benefit Sharing

oriented policies and agreement of the country

 Therefore, this study aimed to evaluate the Total Economic Value (TEV) of Haleko in

SNNPR: implication for conservation and sustainable utilization of biodiversity



2. Materials and Methods

2.1. Study area



2.2. Data Collection Methods 
 Three zones (Gamo Gofa, Segen area people and South Omo zones) and

 Six Districts (Arbaminchi Zuriya, Merab Abaya, Konso, Dimeka (Hamer),

Derashe and Kucha) were selected purposively

 Contingent valuation and hedonic pricing methods were used to estimate the

willingness to pay of Haleko

 Primary data were collected by field observation and face-to-face personal

interview using questionnaires

 The survey data was administered through interview and local Haleko producers,

consumers and processors were involved



Data analysis
• TEV of a resource can be disaggregated in two components which are use

value (UV) and non-use value (NUV)
TEV=UV+NUV

= (DUV+IUV+OV) + (XV+BV)
• A multiple linear regression was carried out to predict the socio-economic

factors affecting willingness to pay (WTP) of the respondents to the service
obtained from Haleko

• Independent variables such as
– age, family size, total land holding in hectare, Number of Haleko

trees they have, sex, level of education, religion, marital status
and nationality group of the respondents were preferred to
predict WTP (Adeokuta and Agbaje 2011).



Data analysis Cont. 

• Specification of multiple linear regression 
WTP= f(X1+X2+X3……X10+e) Where

- X1 = Age - X7 =Education level
- X2 = Family size - X8=Religion
- X3 = Total land holding - X9 =Marital status
- X4 = Total Moringa tree - X10 =Nationality group
- X5 = Annual income e =error term
- X6 = Sex



Data analysis Cont. 
• Based on Adeokuta and Agbaje (2011)

– Three functional ways were tried to choose the best performance of the model to
predict the socio-economic factors affecting WTP of the respondents to the
service obtained from Haleko.

• Linear:  WTP = B0 + b1 X1 + b2 X2 + … b10 X10 + Ed (1)
• Semi log:WTP= Lnb0+b1Ln X1+ b2 Ln X2+… b10Ln X10 + LnEd (2)
• Double Log: LnWTP = Ln B0 + b1 Ln b1 X1 + b2Ln X2+ … b10Ln X10 +LnEd (3)

where:
B0 = constant
 b1b2………b10= Regression coefficient for WTP
Ed = Residual or error term                           
Ln = Natural logarithm



3. Result and discussion 

3.1. Description of the Respondents

• A total of 220 respondents were participated in the total Economic valuation

study

• 45.5% (100) of Segen area peoples zone, 44.5% (98) of Gamogofa zone and 10%

(22) of South Omo zone.



Results cont. 
Haleko consumption, local price, selling and buying characteristics of the respondents

Variable description Frequency Minimum Maximum Mean SEM Mean + SEM

Haleko consumption frequency per week /HH
220 2.00 7.00 5.56 0.11 5.56 + 0.11

Estimated Haleko consumption / week/HH in Birr 
218 4.00 210.00 52.77 2.77 52.77 +2.77

Market price of Haleko leaves/ bundle
219 .10 10.00 2.91 0.10 2.91 + 0.10

Haleko sale income / week
145 10.00 1200.00 91.31 9.76 91.31 + 9.76

Haleko sell frequency/ week
151 .00 7.00 1.75 0.10 1.75 + 0.10

Cost of grounded and processed Haleko /Kg
8 50.00 200.00 100.0 18.15 100 + 18.15

Daily  Haleko consumption / bundle/hh
220 .50 3.00 2.6 0.05 2.6 + 0.05

Number of Haleko trees/ H
220 2.00 213.00 17.95 1.57 17.95 + 1.57



Results cont. 

3.3. Total Economic Value (TEV) of Haleko per year per Household
– Based on information on direct use values, indirect use values and option

values given from respondents .
TEV=UV+NUV = (DUV+IUV+OV) + (XV+BV) 

= (7053.2+ 4005.15+1205.07) + (0+0)
= 12,263.42 Birr/year/HH

3.4. Average WTP of Haleko at Zonal level

Description Segen area people’s Gamo Gofa South Omo
Mean WTP/year 758 ETB/yr 690 ETB/yr 370 ETB/yr

Average WTP of all respondents 688.64 + 25.68 ETB /yr



The Annual Mean WTP of respondents
No Independent Variables Category Total WTP %Total sum Mean WTP Mean ± SEM Sig.

value

1 Zone
Gamo Gofa 67600 44.6 689.80 689.80 ± 33.11

.000Segen area people 75750 50.0 757.50 757.50 ± 43.20

South Omo 8150 5.4 370.45 370.45± 19.09

2 District

Arba Minch 26300 17.4 626.19 626.19 ± 36.95

.000

Merab Abaya 29050 19.2 660.23 660.23 ± 49.64
Konso 30100 19.9 627.08 627.08 ± 57.27
Dirashe special dist. 45650 30.1 877.88 877.88 ± 59.87

Dimeka Zuriya 8150 5.4 370.45 370.45 ± 19.09

Kucha 12250 8.1 1020.83 1020.83 ± 119.41

3
Education Level

Illiterate 49950 33.0 594.64 594.64± 34.79

.000

Non-literate 10150 6.7 563.89 563.89± 47.62
Lower Primary 1-4 50850 33.6 876.72 876.72± 56.20

Middle Primary 5-8 24500 16.2 680.56 680.56± 77.11

High School 14450 9.5 656.82 656.82± 56.05
College/University 1600 1.1 800 800± 250



The Annual Mean WTP of respondents

No Independent Variables Category Total WTP %Total sum Mean WTP Mean ± SEM Sig. value
4 Nationality group Zeyesie 8100 5.3 810 810 ± 73.71

.000

Gamo 51050 33.7 699.32 699.32 ± 42.34
Wolayta 6500 4.3 590.91 590.91± 25.06
Konso 30650 20.2 625.51 625.51 ± 56.11
Dirashe 37750 24.9 967.95 967.95 ± 69.64
Kusumie 7350 4.9 612.5 612.5 ± 89.21
Genjule 1950 1.3 487.5 487.5 ± 37.50
Hammer 8150 5.4 370.45 370.45 ± 19.09

5

Religion

Orthodox 32400 21.4 689.36 689.36± 48.21

.001

Protestant 103950 68.6 742.50 742.50± 34.24

Muslim 1500 1.0 750 750 ± 100
Non religion 7650 5.0 364.29 364.29 ± 34.87
Folk belief 6000 4.0 600 600 ± 87.56



Results cont. 
3.4. Mean Willingness to Pay of Respondents to Services Obtained from Haleko 
Table: Average Willingness to pay for ecosystem services provided by Haleko / HH/ year

WTP for the service provided by 
Haleko per/HH/Year 

N Minimum Maximum Sum Mean Std. Error 
of mean

Mean + SEM

water purification 165 0 2000.00 148960.00 902.79 39.74 902.79 + 39.74

Mitigating air pollution 181 0 5000.00 170000.00 939.23 47.85 939.23+ 47.85

Reduction of  soil erosion 208 0 5000.00 169300.00 813.94 50.05 813.94 + 50.05

wind protection service 215 0 6000.00 202990.00 944.14 62.96 944.14 + 62.96

Enhancing  soil fertility 196 0 2000.00 79390.00 405.05 33.85 405.05 + 33.85

Future Direct and Indirect use 
value

217 0 9000.00 261500.00 1205.07 73.6 1205.07 + 73.6

Recreation/ aesthetic service 210 0 6000.00 153880.00 732.76 65.78 732.76 + 65.78

Educational value 162 0 5000.00 51000.00 314.81 45.49 314.81 + 45.49

Cultural value 197 0 5000.00 81820.00 415.33 42.34 415.33 + 42.34

spiritual service 0 0



Results cont. 

3.5. Multiple Regression Result
• The result of regression showed that strength of the relationship between outcome

variable (DV) and all of the predictor variables (or IVs) were R=0.590, which is a
moderate relationship

• This suggests our model is a relatively good predictor of WTP of the respondents to
the service obtained from Haleko

Model Summary b
Model R R Square Adjusted 

R Square
Std. Error of 
the Estimate

Change Statistics
R Square 
Change

F Change df1 Df2 Sig. F 
Change

Linear .590a .348 .317 314.80461 .348 11.154 10 209 .000

Semi log 
. .592a

.351 .320 314.16788 .351 11.285 10 209 .000

Double 
log . 603a .363 .333 .81312 .363 11.915 10 209 .000



Results cont. 

3.6. Model prediction 
Linear

= WTP=314.53-46.92x3-1.9x4+0.02x5

Semi-Log
= WTP= -5185.52-2.91x1+123.15x2-72.823x3-54.555x4+606.75x5

Double –Log
= WTP= -10.302-.158x3-.211x4+1.683x5

• X1 = Age
• X2 = Family 

size
• X3 = Total land 

holding
• X4 = Total 

Moringa tree
• X5 = Annual 

income
• e =error term



Results cont. 
Regression

0

b1 b2 b3 b4 b5 b6 b7 b8 b9 b10

R2 Adj. R2 Sig. F
Age Family size Land

holding
Haleko
tree No

annual
income Sex Educat

ion Religion Marital
status

Nation
ality

Li
ne

ar

Result 314.526 -2.910 11.619 -46.923 -1.895 .016 35.09
7

-10.72 -42.23 -48.480 -20.88 0.348 0.317 11.154

Sig.value 0.050** 0.079* 0.146 0.006** 0.051** 0.000** 0.464 0.547 0.077* 0.485 0.096* 0.000**

Tolerance 0.907 0.874 0.936 0.898 0.931 0.855 0.696 0.800 0.913 0.735

VIF 1.102 1.144 1.068 1.114 1.074 1.169 1.437 1.250 1.096 1.361

Se
m

i-L
og

Result -5185.52 -140.40 123.15 -72.823 -54.555 606.747 44.51
9

-9.347 -39.82 -44.590 -21.382 0.351 0.320 11.285

Sig 0.000** 0.049** 0.039** 0.009** 0.055** 0.000** .352 .601 .095* .516 .087* 0.000**

Tolerance 0.896 0.805 0.905 0.860 0.925 0.855 0.688 0.799 0.927 0.736

VIF 1.116 1.242 1.106 1.163 1.081 1.169 1.453 1.252 1.079 1.359

D
ou

bl
e 

-L
og

Result -10.302 -.247 .263 -.158 -.211 1.683 .115 -.056 -.102 -.008 -.047 0.363 0.333 11.915

Sig 0.000** 0.179 0.088* 0.029** 0.004** 0.000** 0.354 0.223 0.099* 0.966 0.149 0.000**

Tolerance 0.896 0.805 0.905 0.860 0.925 0.855 0.688 0.799 0.927 0.736

VIF 1.116 1.242 1.106 1.163 1.081 1.169 1.453 1.252 1.079 1.359

N.B. ** Represents sig. at 5%, * sig. at 10%



4. Conclusion

• The Economic Valuation of Haleko was conducted for maximizing the

development and safe utilization of the plant towards the ABS Agreement.

• Haleko has an average market price of 2.91 per bundle. Thus, the current

market value of the plant leaves and seeds were underestimated in a local

market.

• Our finding revealed that the plant has a total economic value of 12, 263.42

Birr/Year/HH.



5. Recommendation 

The current investigation needs a lot of work to do

• Promoting the multi-dimensional use of Haleko in the country and enhance the value

of the market.

• Integration of the concerned governmental sectors, local communities and

stakeholders for encouraging conservation and sustainable utilization of the resources.

• Create strong relationship between producers, consumers, traders and commercial

companies through market association and

• Raise awareness to improve the quality and quantity of Haleko for bioprospecting.



6. Challenges encountered during the study

 Turnover  (finance expert and coordinator)

 Budget limitation (The GIS-based resource mapping transferred to EBI from AA 

university without budget)

 Logistic 
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1. Background information and rationale
1.1 Background
[

 The design and management of sustainable agroecosystems/agricultural landscape has 
important foundations to understand

 the individual plants growth and  development
 use of the plant matter (bioresources) appropriately for different purposes 
 capability of the plant sustainable productivity (Bedane, et al 2013). 

• Furthermore, the agroforestry system has important foundation 

 to maximize the development and safe utilization of the plant and
 give emphasize to the plant’s conservation, sustainable use and protect biopiracy .  

• Natural resources mapping is a common and significant phenomenon to get reliable and up to 
date spatial information regarding the land suitability level and spatial distribution  of 
resources. 

• The information generated using this approach helps to engage in more rational planning and 
optimizing resource use for the present and in the future (Boitt, Mundia and Pellikka, 2015; 
Koul & Chase, 2015).

• Haleko (Moringa stenopetalla, Bac.) tree dominated agricultural landscapes agroforestry system, 
the concern of the current study, is one of the natural resources component that employs the 
mapping techniques. 



Background information and rationale…

1.2 Rationale

 To support Moringa tree resource development interventions planning and decision making
processes in the context of multidisciplinary research and development approach, Moringa
tree resources and suitable sites information in spatially explicitly manner has par amount
importance

 But there is no well documented findings that shows Moringa agroforestry sites and their level
of suitability for Moringa production in spatially explicitly manner (in the form of map):
Research problem and gap.

 Therefore, Moringa resource mapping and site suitability analysis research works were included
in Moringa interdisciplinary project

 Objective: the objective was to identify sites and their level of suitability for Moringa
production.

 Significance: to use the maps for supporting interventions planning and decision making  



2. Study area  
 The study was conducted in to six Districts of SNNPR



3. Methodological approach

 GIS based Analytical Hierarchical Process (AHP) approach was employed 
(Saaty ,1977)

 It is an Integrated GIS and Multi Criterial Analysis (MCA) 



4. The findings accomplished

 Identified 
 Major factors(parameters)
 criteria and 
 their corresponding threshold values 

(Table 2. List of criteria for constraint.doc).

 Produced Maps 
 Major factors(parameters ) maps i.e. intermediate level maps and
 final draft suitability map (needs further refinement and ground

truth!) .
 Therefore, the mapping activities have been on going



the findings accomplished……

i. Climate:  Temperature- Suitability  map



the findings accomplished……

ii. Climate: Rainfall (mm)- Suitability  map



the findings accomplished……
ii. Topography: Slope (in degree) map 



the findings accomplished……

iii.  Topography: Elevation (m) aml. Suitability map



the findings accomplished……

iv. Landscape: LULC- Suitability  map



the findings accomplished……

vi. Easy of Management  (Accessibility) :Homestead proximity map 



the findings accomplished……
vii. Easy of Management (Accessibility):Road proximity  map



the findings accomplished……
Viii. Easy of Management (Accessibility): Tree occurrence distance 

from homestead  map



the findings accomplished……
ix. Over all suitability  map



5. The limitations

 Lack of adequate morning occurrence field GPS/GCP data 

6. gaps and constraints

 Budget



7. Next steps

 Conduct field work  to collect additional Moringa occurrence GPS  data will be used  
in put for maps refinement  analysis and map validation

 Conduct consultative meeting with local communities, and experts (agronomist,
ecologist, sociologist) – to finalize pairwise comparison rating matrix

Table 4. Pairwise comparison_matrix.doc

 The experts will be selected based on their qualification and experience on
natural resource management and agronomy

 Produce the final suitability map



Thank You
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Introduction 
The multipurpose tree Moringa stenopetala  halako (Gamo), 

Shelaqta (Konso), Shiferaw (Amharic) 

 

• Potential to  

• redress the food and nutritional security,  

• improve livelihood  

• strengthen socioeconomic and environmental 

integrity.  

• Opportunity 

• Moringa-based business mushrooming, 

• Public interest  getting momentum  

• International business rising  
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• Threat   
• Disseminations of distorted information  

• wrong perception and mystification. 

• Poor production, processing and marketing 

• Market fraud /adulteration. 

• Poor regulation  

• High health risks 

 

• Growing need and urgency 

• to improve the traditional approach and maximize 

     sustainable benefits.  
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Critical challenges 

 

• lack of appropriate strategies/approaches   

• Poor knowledge and information sharing 

• Inadequate capacity (skills and know how)  

• Inadequate policy support and regulatory mechanism 

 

The urgency 

 

• Evaluating  the emerging moringa businesses of a local context  

• Crafting strategies and approaches . 
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Introduction 
 

Key strategies 

 

• Promote market-based approach 

• Maximize product development , value addition,  

standardization and marketing . 

• Enhance local capacity to manage, M&E  Moringa-based 

business 

• Maintain fair and equitable benefit sharing. (Conventions and 

Protocols Ethiopia is signatory to) 

• Interlink the rural and urban business 

• Minimize fraud and health risks 

• Strengthened regulatory mechanism 
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• Social inclusiveness, gender and 

indigenous community.  

• Contributes to local economy 

• Sustainable !! 
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Value chain as a market-based approach. 

 

Adequate and relevant  evidence 

Promoted by development partners/organization. 

Proven to bring desired outcomes. 

Experience form elsewhere  preferably in Africa. 
 

     Production, grading, standardization, 

value addition, promotion, marketing  

 

 



better linkages 

and marketing 
strategies 

improved farm, 

post harvest & 

processing 

technology and 
practice 

Strengthening 
network 

lower costs of 
transactions 

Increased 
sales 
&value 

Effective 
implementation 

Improve policy 

Expected outcomes 
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Snapshot of the Value chain concept 

 

• a value chain describes the complex range of 

activities implemented by various actors (primary 

producers, processors, and traders, service 

providers) to bring a raw material through a chain to 

the sale of the final product. And deposal after use 
(Kaplinsky 1999; Kaplinsky and Morris 2001). 

 

• The value chain approach takes a whole-of-chain 

perspective, emphasizing the importance of  

• value addition, and inovation 

• grading, and standardization,  

• market orientation,  

• collaboration and networking. 

 



Mapping  
actors, 
functions & 
relationship 

End market 
analysis 

Collect data Data analysis 

Examine 
findings 
Develop 
action plan 

Opportunities 
&their 
constraints 

Value chain analysis: 
 

•breaking up the chain to its constituent parts  

•understand each component’s function and relationships 

• analyzes services available and chain governance 

• identifies value adding activities and assigns cost and 

added value 

• evaluates the flow of goods, information and finance 

• examines the interactions of the chain and its enabling 

environment (policy & institutional environment ) 

• identifies constraints and opportunities 

•develops chain upgrading vision and strategies 

A chain is as strong as its weakest link !! 
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• Develop MVC .  

• To maximize safe and sustainable utilization. 

• Ensure significant positive impact on the 

community/producers. 

• Promote environmental and socioeconomic integrity. 

But,  

• Value chain development is not an easy task given the 

existing local capacity. 

• complexity of the tools and methodologies ,  

• limited know-how and experience of local 

practitioners,  

• dynamic nature of interaction among VC actors. 

• Market regulation, protocols , standards. 
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Objective 

 

prepare a generic practitioner’s guide to designing and implement 

Moringa-based value chain 

 

• provide field-based guidance backed with scientific and 

up-to-date evidence  

• facilitate proper flow of information and communication 

among   

• practitioners,  

• field staffs, intermediate and literate users or 

• businesses persons especially who have no or little 

know-how on the subject. 
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Methodology  

 

General:  

 

1. key stakeholders were consulted to gather relevant information on Moringa utilization. The various 

interviewees represented government offices, NGOs and CBOs, small and medium-sized enterprises, 

private business owners, cooperatives as well as local farmers. 

2. The current markets for Moringa leaf (fresh, dried and powdered), seed for Moringa oil as an 

ingredient in cosmetic products were assessed.  

3. The production and processing of Moringa by smallholder farmers, cooperatives and groups analyzed 

and the potential for commercialization assessed. 

4. The performance of Moringa value chain pilot projects by NGOs was assessed. 

5. Desk review of  literature on relevant topics 

• Global perspective 

• National trend and status. 

•  VC manuals for different resources. etc 
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Study areas 
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Key action undertaken 

 

Seed camp 
MoA 
Universities 
Research  Agro 
business 

 

CBO’s 
NGOs 
Private firms 

 

Market centers 

NGOs 
CBO’s 
 Internet  

  

CBO’s center 
NGOs 
Private firms 
MoA 

 

Farmers 

Association 
NGOs  
MoA 

Private firm 

 

MoA 
Universities 
Research 
centers 
NGOs 

 

Input 
supplier 

Techno- 
logy dev’t 

Producers Processing Transport Marketing 

Stakeholder analysis 
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Opportunity  analysis 

•Good network 
•High market 
potentials for 
inputs 
•Willing of seed 
companies 

 

Available 
Infrastructure 
Market store 
houses, 
Market centers 

 

•Ready export 
Market  
•High demand in 
outside 

• Online marketing 

Good potential 
of production 
Availability of 
locally made 
press etc 
research centers 

 

•Good 
irrigation 
potential 
•Clear 
contractual 
arrangement 
•communities 

 

•Available local  
Tech-transfer 
centers,  
•Willing of 
gove’t  
•donors& 
•NGOs 

 

Input 
supplier 

Techno-
logy dev’t 

Producers Processing Transport Marketing 
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Action taken 

 
Constraints analysis 

High price of 
inputs 
Inadequate seed 
inputs 
Luck of 
technology 

 

•Poor 
Infrastructure 
•Management of 
transport 

 

Poor Infrastructure 
of 
Market  
High cost of 
exporting 
Poor promotion 
Inadequate volume 
Quality not 
documented 

  

Poor link b/n Lab 
and processing 
firms 
Inadequate 
technology 
Poor distribution 
of processors 
poor certification 
Inadequate input 
supply  
poor knowledge 
&skill 

 

High post harvest 
loss 
Pest &diseases 
Low soil fertility 
bad weather 
high input cost 
poor knowledge 
&skill 

 

•Inadequate 
facilities 
•Lack of fund 
•Un willingness  
•to collaborate 

 

Input 
supplier 

Techno-
logy dev’t 

Producers Processing Transport Marketing 
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About the guide 

 

Content and focus 

• A concise and informative content  

• Emphasize practical evidence of a local context  

• tools and methodologies 

• Case examples 

 

Who should use the guide? 

• practitioners who have familiarity with value chain 

development, either through training or practical 

experience. 

 

What is the focus of the guide?  

• to make key MVC  design decisions, in conjunction 

with market research and stakeholder consultations.  

• to present information to stakeholders in order to 

seek their input on key design decisions 
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Main contents 

 

Chapter 1: Value chain: approach, concept, principles and methods 

Chapter 2: General overview of Moringa stenopetal tree. 

Chapter 3: Current trend and future prospects of Moringa market 

Chapter 4: Moringa product development and Marketing 

Chapter 5: Benefits sharing, and Gender in the Moringa Value Chain Development. 

Chapter 6:  Monitoring and Evaluation of Moringa Value Chain Development. 
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The case examples:  
 

• “pilot value chain development project “ in 

selected areas . 

• to illustrate how VC analysis can be applied for 

the development of a comprehensive VC project 

design. 

• to provide proven practical evidence and good 

practices. 
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The case examples:  
 

• Promote local technology Innovation  

• Quality product (dried leaf, seed). 
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The case examples:  
 

• Facilitate  local market penetration through 

promotion  

• Engaging the women and the your. 
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The assumption  

 

• The main produces of the moringa tree  has already been identified and can be commercialized  

• Users are acquainted with the basic agricultural, agroforestry and related knowledge and know-

how. Thus, can easily become familiarized with the methods described in this guide. 

• The general concepts and analytical frameworks of a value chain analysis and project 

development process described in this guide can be understood by local experts. 

• The guide combines the research outputs, expert’s recommendations, practical experiences and 

stake holders’ interests with local economic development perspectives. 

• Users can update the required data as deemed necessary. 



Value Chain map of 
Moringa  based on  the 
initial survey  

Output 
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Output 

Proposed General Value 
chain map of Moringa  
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Output 

UPGRADING MORINGA 
VALUE CHAIN  



Proposed Chain of custody 
and material flow for 
Moringa value chain 
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Output 

The possible intervention 
leverage points for Moringa 
supply chain  
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Output 

Proposed Framework of MVC 
intervention model for 
development partners 
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Output 

Proposed Framework of 
stakeholders’ engagement in 
Moringa value chain 
development intervention 
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CONCLUSION  

 

• linking the smallholders to formal markets is one of the key challenges in value chain-based 

development approach.  

• The targeted users of the guide may have prior knowledge of value chain approach, . 

• Knowledge need to be supplemented with additional tailor-made training and experience sharing.  

• need to be enthusiastic about how developing Moringa value chain will promote production and 

supplement smallholders’ income.  

• have the ambition, knowledge and confidence to adapt the generic guide to suit their local 

circumstances (culture, market, products, etc.).  

• The local policy and decision makers  can have a better understanding and to play their role  

• they can play as decision makers to facilitate the development of Moringa value chains and 

improve the position of the poor within the value chain. 

 

It is necessary, that the contents and the information in this guide need to be enriched and updated 

continuously through a concerted and participatory engagement of all stakeholders including the 

local community. 
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Recommendation 

 

1. Improve and promote sustainable Moringa cultivation and production. 

• adequate inputs,  

• cultivation techniques.  

• Viable link can be created through forming clusters of centres for production.  

 

2. Improve Moringa processing and promote value addition:   

 

• Facilitate adoption of low cost technology 
• Processing and packaging  

• Medium to higher level centers with high hygienic standards  

• Establish a functioning logistics management system,  

 

3. Maintain effective communication, cooperation and coordination.  

• Scientific updates, new approaches, tools  

• Market information  
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3.Moringa commercialization:  

• The commercialization of Moringa products in the local market  should eventually become 

more structured and formalized.  

4. Establishment of quality and safety standard:   

• National quality and food safety standards for Moringa products need to be developed. 

Moreover, trainings as well as finance schemes concerning the compliance with international 

standards should be made available.  

• The Good Agricultural Practice protocol should be mainstreamed in the extension system. 

5. Partnership and networking:  

• joint efforts by the research institutes, the private sector, including smallholders, associations 

and larger companies, and public institutions. 

6. Building the capacity of VC actors 
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