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African Organic Agriculture
- A technical bulletin
Editorial
The African Organic Agriculture is a biannual
publication of the Network of Organic Agriculture
Researchers in Africa (NOARA), reporting
technical research innovations, success stories
and indigenous knowledge applications in
organic and ecological agriculture towards
Africa with zero hunger, poverty eradicated,
improved livelihoods and sustained ecosystem.
The African Organic Agriculture presents practical
synthesis of research learning points and impacts
for up-scalling the benefits of organic and
ecological agriculture in Africa.
This maiden edition of the bulletin is
focusing on organic, ecological and botanical
alternatives to addressing symptoms of COVID19 and the 5G communication network issues.
As the pandemic COVID-19 conditions linger,
there is need to address the quests for natural
remedies for coping with the symptoms of the
disease and boosting of immunity against it.
Also, there is a need to share the view of some
people on the 5G communication network and
possible solutions based on the principles of
organic agriculture to its likely challenges.
Generally, the scope of African Organic
Agriculture covers technical issues on Agricultural
Economics, Agricultural Engineering, Agricultural
Extension, Agroforestry, Animal Science, Crop/
Environmental Protection, Crop Science,
Environmental Sciences, Fishery/Aquaculture,
Pharmacy, Soil Science, Veterinary Medicine,
Wildlife Management and other related to
organic agriculture and ecology. Appropriate
contributions are welcome from researchers
working or focusing on Africa.
Happy reading.
Olugbenga O. AdeOluwa, Ph.D.
Coordinator and Editor-in Chief

About NOARA
The Network of Organic Agriculture Researchers in Africa (NOARA)
was established to unite and coordinate African organic and ecological
agriculture scientific and technical researchers within and outside
Africa. The network is an African initiative.
NOARA is a network independently established by African
organic researchers that met at Modena, Italy, in 2005. It was later
launched in 2009, during the 1st African Organic Conference in
Kampala.
During the 2nd African Organic Conference (2nd AOC) held in
Lusaka, Zambia, in May 2012, a side event brought together
participants from almost all regions of Africa and Europe to
discuss how to develop organic agriculture research agenda.
At the 2nd AOC in Lusaka, research was underscored as a critical
component of any initiative designed to promote ecologically
sustainable development of agriculture in Africa.
The 2nd AOC forum recommended the formation of multistakeholder and multi-level perspectives to research development
and implementation. Sub-committees were nominated,
tentatively, to represent Eastern Africa, Southern Africa and
Western Africa (Anglophone and Francophone), while Central and
Northern Africa were yet to be represented. However, these
structures remained dormant for one reason or the other.
The 4th AOC in 2018 General Assembly at Saly, Senegal,
recommended AfrONet to revive NOARA and probably reorganize the Network for effectiveness in its expected roles.
AfrONet, therefore, appointed a Coordinator in March 2019 to
build NOARA and ensure proper functionality of the Network.
NOARA's vision, mission, specific objectives and research priorities
are as follows:
Vision
Africa with zero hunger, poverty eradicated, improved livelihoods
and sustained ecosystem through innovative organic and ecological
agriculture research.
Mission
To generate and disseminate sound evidence-based scientific
organic agricultural knowledge that can ensure healthy, ecological,
fairness and care of organic agriculture actors in Africa for
sustainable livelihood and ecosystem, leading to food security,
incomes and sustainable development.
Specific Objectives and Research Priorities
Thematic Area 1: Research and Training
i.
Lead research agendas on organic and ecological
agriculture in Africa.
ii.
Coordinate organic and ecological agriculture
training and research in Africa.
iii.
Support or initiate research activities that will contribute
to the social, cultural and economic productivity of
Africa's smallholder farmers, processors and marketers,
particularly, women and youths who have been largely
marginalized.
iv.
Demonstrate success stories useful for upscaling organic
and ecological agricultural practices.
Thematic Area 2: Policy and Stakeholders' Engagements
i.
Promote collaboration among organic and ecological
agriculture researchers, practitioners, farmers and
policymakers in Africa.
ii.
Foster improved ecological organic agriculture database,
to influence policy development in Africa.
iii.
Advocate for the mainstreaming of organic and ecological
agriculture into agricultural research and innovation
to enhance food security in Africa.
iv.
Engage organisations producing organic and ecological
inputs in confirmatory and adaptive research for a
possible recommendation of their products to endusers in Africa and beyond.
Thematic Area 3: Conferences and Information Dissemination
i.
Organize conferences and meetings for the exchange

ii.
iii.

of information on organic and ecological
agriculture.
Publish research and technical results on
organic and ecological agriculture.
Organise consortia of experts to address
specific or emerging issues relating to organic
and ecological agriculture in Africa.

Thematic Area 4: Networking, Advocacy and
Awards
i.
Enhance partnerships for organic and
ecological agriculture research in Africa and
beyond.
ii.
Map out like-minded organisations.
iii.
Honour distinguished members as fellows
of the network.
iv.
Represent the interest of organic and ecological
agriculture researchers within and beyond
Africa.
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Meet NOARA Board of Trustees

Prof. Nkiru T. Meludu
IN BRIEF

Prof. Nkiru Theresa Meludu is currently the Head of the Department of Agricultural Economics and Extension in the
Faculty of Agriculture, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria after formerly with the University of
Ibadan, Nigeria for many years where she became a professor in 2010. Her professional areas emphasis includes Food
and Nutrition Security, Gender, Agricultural Advisory Services/Community Development, Organic Agriculture, Insect
Consumption and migration studies. She is the Chairperson of the Board of Trustees of NOARA. She has been involved
in teaching of not less than 20 undergraduate and post graduate courses in the past 25 years, supervised 37 B.Sc., 36
M.Sc and 7 PhD students, with over 80 articles in refereed journals, books and monographs.

She is a consultant to some Universities within and outside Nigeria.
She is a member of some national and international associations, to
mention but a few AESON, NOAN, HERAN, RuSAN, NIFAAS,
AFRAS, GIFRAS, ISOFAR etc. She undertook a post-doctoral
fellowship in Japan 1998 to 2000 at the National Institute of
Agricultural Research, Tsukuba, sponsored by Japanese
International Science and Technology Exchange Centre and have
attended conferences and scientific meetings in USA, Germany,
Switzerland, Korea, South Africa, Tanzania, Kenya, Mali, Ghana,
Côte d'Ivoire, Australia, and Turkey just to mention a few. She was
one of the first set grant awardees of IFRES to conduct research on
"Forces Behind Poverty: Policy Implication for Reduction of Food
and Social Insecurity in Urban, City Slums and Rural Areas in
Nigeria". Idachaba Foundation for Research and Scholarship 2006.
She had a scholarship to participate in certificate course on Food and
Nutrition Security/HIVAIDs in Wageningen University Netherlands,
Netherland Fellowship Program (NFP) in 2013 and a certificate
course on Governance and Food Safety in International Food
Chains in Wageningen, University Netherlands. Orange Knowledge
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Fellowship (OKF), March 2019. She won the University of Ibadan
Senate Research Grant for individual and inter-faculty researches for
two consecutive times on sweet potato value addition. She conducted
a research on HIV/AIDs sponsored by ARPAN- Winrock
International USA. She is the project coordinator for Healthy Foods
for Consumers Initiative that conducted an International Research on
Ecological Organic Agriculture Initiative between 2014 -2018,
Swedish Society for Nature Conservation (SSNC) and SIDA. She
facilitated the establishment "Farmers and Consumers Forum" Radio
programme for the Department of Agricultural Economics and
Extension at Nnamdi Azikiwe University, Awka, running in Unizik
FM 94.1 from 3-4pm in 2016. A facilitator for IFAD Value Chain
Development Program (VCDP), Nutrition Intervention (Nutrition
Sensitive Agriculture) Training for Extension Agents, VCDP Staff
and Farmers in Anambra State, August 2018. Also conducted training
for the youth in cassava and rice value addition in November 2018,
training on pro-vitamin A cassava bread making in 2019- sponsored by
Anambra State VCDP. She has certificate in Migration studies and
married to Prof S.C. Meludu with children.

AGRIDGED PROFILE OF NOARA BOARD OF TRUSTEES

Olugbenga O. AdeOluwa, Ph.D.
IN BRIEF

Dr. Olugbenga O. AdeOluwa is a Reader (Associate Professor) at the Department of Soil Resources Management
(formerly Agronomy Department), Faculty of Agriculture and currently the Deputy Director (Crops), Teaching and
Research Farm, University of Ibadan, Nigeria. He is the Coordinator of the Network of Organic Agriculture Researchers
in Africa and council member of the Technology Innovation Platform of IFOAM Organics International (TIPI) https://www.organic-research.net/tipi/tipi-council.html.

Olugbenga was the Vice-Chair at the Pilot phase of the
Ecological Organic Agriculture Initiative - EOA (under the
supervision of the African Union Commission) in 2012 and
currently a member of the Continental Steering Committee of
the Initiative with activities in nine countries of Africa since
2014. He is a member of the Board of the African Organic
Network (AfrONet) and the Chair of the Research Thematic
Group of the network. Among other national and international
roles, he is currently the Secretary of West African Organic
Network (WAfrONet) and the Vice-President of the Association
of Organic Agriculture Practitioners of Nigeria.
He has been an expert in organic agriculture research since year
2000 and has handled several national and international

consultancy projects in the aspect of organic agriculture
development, Environmental Impact Assessment and general
agriculture. He is a certified organic inspector by the
International Organic Inspectors Association (2009). He has
professional certificates in organic agriculture from Sweden
(2008), with sponsorship from SIDA and Israel (2008),
MASHAV and World Trade Organization/ International
Trade Centre respectively.
He is the Country Project Coordinator of Ecological Organic
Agriculture Initiative in Nigeria since 2012 and the Coordinator
of the Organic Agriculture Innovation Platforms in Nigeria. He
was a fellow of German Academic Exchange Services (DAAD) at
Universitat Hohenheim, Stuttgart Germany in 2004.
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AGRIDGED PROFILE OF NOARA BOARD OF TRUSTEES

Dr Tene Tayo Paul Martial
IN BRIEF

Dr Tene Tayo Paul Martial holds a PhD in seeds and soil health at University of Yaounde I. (Cameroon). He is an
Assistant Researcher at Laboratory of Phytoprotection and Plant Valorization Resources of Biotechnology Center
from University of Yaounde I since January 2014 and a part-time lecturer at ‘’Université Agricole et Management du
Metier de l’Emplois’’. He is also the CEO of rural famer startup call TUNES SEEDS involved in the production of
organic plant seedling and biopesticide, as well as biofertilizers.

He had attended several research internship trainings in organic
agriculture at Morocco (University of Meknes) and Canada
(University of Sherbrook). His major research activities focus on
seeds and soil health through plant protection and plant
biotechnology. For more than seven years, he has focused on the
study of effect of snails, oyster shells and microorganisms on
cocoa seedling improvement. He has a patent article on organic
seedling production saved in African Intellectual Property
Organization titled "Application of chitin derivative compounds
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in production of seedling resistance to phytopathogen"
published in the Official Bulletin of Industrial Property (No
01/BR 2018). In addition, He has published some articles on
organic seedlings production in international scientific
journals. He has been a consultant to several cocoa and
pineapple farms/ organizations. Currently, he spends his
time on training farmers on good practice of organic
agriculture production and post-harvest management. He is
presently the Central Africa Representative of NOARA.

AGRIDGED PROFILE OF NOARA BOARD OF TRUSTEES

Alice Nizeyimana
IN BRIEF

Mrs Alice Nizeyimana is from Burundi, married with children. She possesses a
Bachelor of Arts in French Literature from Burundi University. She is a staff of
Burundi Organic Agricultural Movement (BOAM) and had undergone several
trainings on organic agriculture since 2011 till date. She was involved in an Organic
Leadership Program financed by IFOAM on Organic agriculture production,
Processing, Trade and Consumption, Organic guarantee system, Advocacy and Policy,
Leadership and Management, Communication as well as Support structures. She is a
Trainer in Organic agriculture and Expert in PGS (Participatory Guarantee System).
She is presently the Eastern Africa Representative of NOARA.
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AGRIDGED PROFILE OF NOARA BOARD OF TRUSTEES

Oluwatoyin Ologundudu
IN BRIEF

Oluwatoyin Mayowa Ologundudu (Nee Okanlawon) is the Program Officer for the Network of Organic Agriculture
Researchers in Africa (NOARA) and currently runs her PhD in Agricultural Extension and Rural Development at
University of Ibadan, Nigeria. She had facilitated several workshops across Nigeria on Agro-ecology, Biosafety
situation in Nigeria and Organic Agriculture. She is a certified trainer of organic agriculture and has teaching
experience at both secondary and tertiary levels.

She had collaborated with several Principal Investigators for
local and international research grants including University of
Ibadan inter-faculty Senate Research Grant, TETFund, Ecological
Organic Agriculture Initiative in Nigeria and Inventory survey
on Food Security and Agriculture Projects in Nigeria. She had
attended many national and international conferences and
workshops on organic agriculture credited with some
publications in reputable journals, conference proceedings,
books and monographs. She has experience in manuscript
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review, editing as well as qualitative and quantitative data
analysis. She belongs to some professional associations including
Agricultural Extensional Society of Nigeria (AESON), Rural
Sociological Association of Nigeria (RuSAN), Association of
Organic Agriculture Practitioners of Nigeria and International
Society of Organic Agriculture Research (ISOFAR). Her
research interest is on agricultural extension, agricultural and
rural development, organic and sustainable agriculture,
environmental and community development.

NOARA MAIDEN BIENNUAL MEETING

NOARA Maiden Biannual Meeting
The Network of Organic Agriculture Researchers in Africa (NOARA) organized its maiden (virtual) meeting on the 30th
of June, 2019. The meeting was hosted by NOARA Coordinator, Dr Olugbenga O. AdeOluwa who started the meeting at
11:00GMT with an introductory and welcome address after individual prayers. He introduced the Registration
Committee and Board of Trustee members, their positions and the regions they represent. He also introduced NOARA
Secretariat staffs before handing over coordination of the meeting to the Chairperson, Board of Trustee, Prof. Nkiru
Meludu. The outcome of the meeting were as follows:

*

*

*

*

*

*

*

*

Sharing of organic agriculture research outcomes on the
platforms especially on issues relating to organic inputs and
pest management.
The principles of organic agriculture on Health, Ecology,
Fairness and Care should be emphasized when disseminating
information or offering professional service(s) on organic
agriculture.
Different programmes that will accommodate other key
stakeholders in organic agriculture from different regions of
the continent should be initiated and language barrier eliminated.
NOARA constitution has accommodated both literate and
non-literate farmers as beneficiaries of organic agriculture
research outcomes.
Non-learned farmers can be captured in AfrONet research
working group from national organic agriculture movements
(NOAMs) wherever NOARA activities or thematic groups
could not accommodate them.
Proper collaboration of members will help a long way in
providing solutions to farmers' problems and ensure evidencebased research outcome.
Low awareness on organic agriculture should be improved
upon by government officials and concerned stakeholders to
bridge the gap among stakeholders in the organic agriculture
value chain across the continent.
Members should rather focus on collaborative research and

*

depend less on externally funded research to improve on
evidence-based research outcome.
Responses and contributions should be shared on the platform to
save time and to involve more members.

Proposed membership fees (one time payment): Africans - $40
Non Africans - $50
Proposed Annual Dues: Africans -$ 20 Non Africans - $30
Proposed journal (AJOAE) processing fee, after acceptance:
$100 and $50 for committed members.
Observations
* Cooperate membership fees to be included in the proposed fees
and benefits of cooperate membership should be emphasized to
encourage collaboration with eligible organizations.
* Deliberation about cooperate membership due should be
concluded on the platform with proposed benefits of membership
to involve more members on the discourse and to also save time.
* Registration committee members to be made regional
representatives and to mobilize members from their regions for
progressive and evidence-based organic agriculture research.
Thirty participants were in attendance from eight countries with 2
apologies.

African Organic Agriculture
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...the consumption of organic
and natural foods or vegetables
had been found effective in
boosting the immunity as
well as curing the symptoms
of this pandemic and other
infectious diseases.

Photo: www.enca

TECHNICAL PAPERS

Natural Antioxidants and Immunity Boosters against Infections:
Precautionary Measures against COVID-19
Olugbenga O. AdeOluwa, Oluwatoyin M. Ologundudu and Adewumi F . Odeniran
Network of Organic Agriculture Researchers in Africa Secretariat,
Department of Soil Resources Management,
University of Ibadan, Nigeria
Correspondence: noaraafrica@gmail.com, +2348035709365
BACKGROUND

Coronavirus was first discovered in Wuhan, China in December 2019 without a definite cause. The outbreak was declared a
Public Health Emergency of International Concern on 30th January 2020 and the World Health Organization (WHO)
announced a name for the disease on 11 February 2020 as COVID-19. WHO also declared the outbreak a pandemic on 11th
of March 2020 considering the way the number of cases continue to rise significantly on daily basis in 213 countries of the
world. All African Countries had also been affected by the pandemic as at 12th June 2020. In Africa, over a million confirmed
COVID-19 cases had been recorded with over 30,000 deaths across the 54 affected countries. Each country had however
embarked on several precautionary measures to curtail the spread of the pandemic ranging from total lockdown,
restricted movements/curfew, and enforcing the use of nose mask as well as general hygiene. Several types of research
had been implemented to find the vaccine to this pandemic which effective result is still underway. However, the
consumption of organic and natural foods or vegetables had been found effective in boosting the immunity as well as
curing the symptoms of this pandemic and other infectious diseases. Also, a healthy lifestyle and environment had been
encouraged as a precautionary measure against this pandemic.

Introduction
In humans, several viruses are known to
cause respiratory infections ranging from
the common cold to more severe diseases
such as Middle East Respiratory Syndrome
(MERS) and Severe Acute Respiratory
Syndrome (SARS). The most newly
discovered coronavirus is the coronavirus
disease called COVID- 19. WHO, (2020),
opined that COVID- 19 is the infectious
disease caused by the most recently
discovered Coronavirus. This novel virus
and disease were unknown before the
outbreak began in Wuhan, China, in
December 2019. COVID-19 is a virus that
causes severe upper and lower respiratory
tract infection. The World Health
Organization (WHO) has labelled this disease
as a global pandemic.
COVID-19 has various symptoms
which includes fever, tiredness, itching in
the throat, dry throat, and dry cough. Some
infected patients may experience pains and
aches, nasal congestion, sore throat, runny
nose or diarrhea. The listed symptoms are

usually mild as they begin gradually. Some
people who get infected without the
development of the aforementioned
symptoms and who don't fell unwell are said
to be "Asymptomatic" (WHO, 2020). When
an infected person with COVID- 19 coughs
or exhales, another person can become
infected through the small droplets from
their nose and mouth. These droplets may
land on objects or surfaces that other
uninfected person can come in contact with
and then get infected or they may even
breathe in droplets from a person with
COVID- 19 when He / She exhales droplets.
Hence, it is advisable to stay away from a
person who is sick.
Commonly, most viruses are removed
from our bodies through specific
Antibodies sensitized and produced by Blymphocytes. This is confirmed for
COVID-19, since those who have been
cured from this disease have shown a
presence of antibodies specific for COVID19 in their peripheral circulation. With the
advent of IgG and IgM COVID-19 specific

diagnostic tests, this response has been used
to confirm whether a patient has been
infected with the virus.
The current scientific publications on
actual cases of COVID-19 patients revealed
that Age demography correlates to the
disease severity. The relationship shows us
that the older the individuals, the disease
severity increases. It was also observed that
immune-compromised or individuals with
underlying health conditions, demonstrated
a higher probability of disease severity and
in most cases, both the older and immunecompromised individuals had succumbed to
the disease. This susceptibility of disease
progression in the older and immune compromised individuals identified the
probability of B-lymphocytes repertoire
being exhausted or under-differentiated.
This phenomenon was identified in some of
the studies performed on cancer patients
when therapeutic vaccine mimicry studies
were conducted on a cohort of patients
(Chinese Centre for Disease Control and
Prevention and WHO, 2020).
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Coronaviruses refer to a large group or
family of viruses that may cause illness in
both animals and humans. In humans,
several coronaviruses are known to cause
respiratory infections ranging from the
common cold to more severe diseases such as
Middle East Respiratory Syndrome (MERS)
and Severe Acute Respiratory Syndrome
(SARS). The most newly discovered
coronavirus is a coronavirus disease called
COVID- 19. WHO (2020) opined that
COVID-19 is the infectious disease caused by
the most recently discovered Coronavirus.
This novel virus and disease were unknown
before the outbreak began in Wuhan, China,
in December 2019. COVID-19 is a virus that
causes severe upper and lower respiratory
tract infection. The World Health
Organization (WHO) has labelled this
disease as a global pandemic.
COVID-19 has various symptoms
which include fever, tiredness, itching in the
throat, dry throat, and dry cough. Some
infected patients may experience pains and
aches, nasal congestion, sore throat, runny
nose or diarrhoea. The listed symptoms are
usually mild as they begin gradually. Some
people who get infected without the
development of the aforementioned
symptoms and who do not feel unwell are
said to be "Asymptomatic" (WHO, 2020).
When an infected person with COVID-19
coughs or exhales, another person can
become infected through the small droplets
from their nose and mouth. These droplets
may land on objects or surfaces that other
uninfected person can come in contact with
and then get infected or they may even
breathe in droplets from a person with
COVID-19 when he/she exhales droplets.
Hence, it is advisable to stay away from a
person who is sick.
Commonly, most viruses are removed
from our bodies through specific antibodies
sensitized and produced by B-lymphocytes.
This is confirmed for COVID-19 since those
who have been cured of this disease have
shown a presence of antibodies specific for
COVID-19 in their peripheral circulation.
With the advent of IgG and IgM COVID-19
specific diagnostic tests, this response has
been used to confirm whether a patient has
been infected with the virus.
The current scientific publications on
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antioxidant, allantoin, tannins, etc. and
has anti- inflammatory, antispasmodic,
anti-hyperglycemic, Antibacterial and
analgesics effects. It's been proven to
treat sore throat, cold, cough and also
get rid of mucus. It disinfects respiratory
tracts, throat and lungs. The chemical
Methylxanthine, Theobromine and
Theophylline stimulate compounds
that can ward off these virus in a human
with at least an average immune system.
These substances are present in the
regular Tea. The main Methylxanthine
in tea is the stimulant caffeine. Other
Methylxanthines found in tea are two
chemically similar compounds,
Theobromine and Theophylline. The
tea plant creates these chemicals as a way
to ward off insects and other animals
(Agrinexus International (2020).

actual cases of COVID-19 patients revealed
that age demography correlates to the disease
severity. The relationship shows that the
older the individuals, the higher the severity
of the disease. It was also observed that
immune-compromised or individuals with
underlying health conditions, demonstrated
a higher probability of disease severity and in
most cases, both the older and immunecompromised individuals had succumbed to
the disease. This susceptibility of disease
progression in the older and immunecompromised individuals identified the
probability of B-lymphocytes repertoire
being exhausted or under-differentiated.
This phenomenon was identified in some of
the studies performed on cancer patients
when therapeutic vaccine mimicry studies
were conducted on a cohort of patients
(Chinese Centre for Disease Control and
Prevention and WHO, 2020).
3.

Neem oil and other neem products
(Azadirachta indica): Neem is a
plant best known for its ability to
cleanse the skin, the liver and controls
blood sugar. It is readily available in
Nigeria and it has a vast array of healing
properties. It gently purifies the blood
and promotes healthy blood circulation.
Neem has also been reported to be
effective against herpes virus and the
viral DNA polymers of the hepatitis B
virus. Therefore, neem oil, neem tea and
other neem products can also be used in
the prevention of COVID -19 since it is
a virus infection.

4.

Euphorbia Hirta (Asthma Plant):
The plant, after being boiled, could be
taken as tea and could serve as first aid
treatment for dry cough, while further
complex solutions to the pandemic
could still be explored. Asthma plant tea
softens dry cough, releases the mucus as
phlegm. It is a safe herb tea, though not
recommended for pregnant women and
should be taken for six consecutive days
since it was confirmed that mucus plug
of the airways and nasal chamber,
among others were the causes of seizure
and death from COVID-19. The
medicinal plant had curative actions due
to the presence of complex chemical
constituents. The plant contains

Natural Remedies to Boost Immunity
and Precautionary Measures against
COVID-19
1.

Lemon solution: It is advisable to take
warm water with a spoon of lemon each
morning or on daily basis as it contains
antiviral, antifungal and antibacterial
agents which is very effective at the
initial stage when the viral load is not so
high.

2.

Tea: Both green and black teas are packed
with flavonoids, a type of antioxidant.
Where green tea really excels is in its
levels of epigallocatechin gallate, or
EGCG, another powerful antioxidant.
EGCG has been shown to enhance
immune function. The fermentation
process black tea goes through destroys
a lot of the EGCG. Green tea, on the
other hand, is steamed and not
fermented, so the EGCG is preserved.
Green tea is also a good source of the
amino acid L-theanine. L-theanine may
aid in the production of germ-fighting
compounds in your T-cells. Regular
intake of Tea like highland tea also
prevent the disease because it contains
Theobromine. Consumption of the tea
three times daily is highly recommended.
It is rich in phenolic compounds, high in

TECHNICAL PAPERS

triterpenes, phytosterols, tannins,
polyphenols, flavonoids, essential oil,
alkaloids, saponins, amino acids and
minerals, with quercitrin, a flavanoid
glycoside, isolated from the herb,
showing anti-diarrhea activity. Asthma
plant could also be used in the
treatment of gastrointestinal disorders
(diarrhea, dysentery, intestinal parasitosis)
as well as bronchial and respiratory
diseases (asthma, bronchitis, hay fever,
flu). The aqueous extract from the
plant exhibits anxiolytic, analgesic,
antipyretic and anti-inflammatory
activities; the root decoction of the
plant are also beneficial for nursing
mothers deficient in milk (galactogogue).
The aqueous extract shows antioxidant
effect and a free radical scavenging
activity. It is used to lower blood pressure,
treat athletes foot, dengue fever and for
production of blood platelets.
The medicinal plant can also be used to
relieve anxiety and stress. In South
India, it is used as ear drops in the
treatment of boils, sore and wounds; a
decoction of the leaves induces milk
flow and the leaf chewed with palm
kernel for restoration of virility. The
plant is also effective in treating ulcers
and can be eaten as a vegetable; it is a
powerful herb which should be used in
moderation (Ladele et al, 2020).
5.

6.

Turmeric (Curcuma domestica):
Turmeric as a spice has powerful
antioxidant properties. It has an array
of pharmacological effects in the
treatment of arthritis, rheumatism,
cancer, obesity, infections, etc. It
contains curcuminoids and it is a freeradicals fighter. Daily consumption of
turmeric could prevent many
degenerative diseases. Turmeric could
be made bioavailable if prepared as a
powder in combination with Aframomum
melegueta (Guinea pepper).
Ginger (Zingiber officinale): Regular
consumption of ginger can reduce
muscle pain and inflammation and it
also aids digestion. Generally spicing
food up a little add more than just
flavour. Ginger may help decrease

inflammation, which can help reduce a
sore throat and other inflammatory
illnesses. Ginger may also help decrease
nausea. While it's used in many sweet
desserts, ginger packs some heat in the
form of gingerol, a relative of capsaicin.
Ginger may help decrease chronic pain
and may possess cholesterol-lowering
properties, according to recent research.
7.

8.

9.

Mushrooms: Basidiomycetous
(mushrooms) fungi mycelium are effective
against E coli and other organisms.
They are also reputed for the
breakdown of toxic substances with
the aim of reducing their effects on the
environment. Mushroom mycelium
are somewhat specific in their
activities, implying that different
mushrooms species work for different
purposes.
Garlic: Early civilizations recognized
its value in fighting infections.
According to the National Center for
Complementary and Integrative
Health, garlic may also help lower
blood pressure and slow down
hardening of the arteries. Garlic's
immune-boosting properties seem to
come from a heavy concentration of
sulfur-containing compounds, such as
allicin. So it is advisable for us to take
garlic as an immune-boosting food
against COVID-19.
Spinach: Spinach is also rich in
vitamin C and packed with numerous
antioxidants and beta carotene, which
may increase the infection-fighting
ability of our immune systems. Similar
to broccoli, spinach is healthiest when
it's cooked as little as possible so that it
retains its nutrients. However, light
cooking enhances its vitamin A and
allows other nutrients to be released
from oxalic acid.

10. Almonds: When it comes to
preventing and fighting off colds,
vitamin E tends to take a backseat to
vitamin C. However, vitamin E is key
to a healthy immune system. It's a fatsoluble vitamin, meaning it requires

the presence of fat to be absorbed
properly. Nuts, such as almonds, are
packed with the vitamin and also have
healthy fats. A half-cup serving, which
is about 46 whole, shelled almonds,
provides nearly 100 percent of the
recommended daily amount of vitamin E.
11. Citrus fruits: like grapefruit, oranges,
tangerines, lemons, limes, clementines:
These are essential because the body
doesn't produce or store it, daily
consumption of vitamin C is however
essential for continued health. Almost
all citrus fruits are high in vitamin C.
With such a variety to choose from, it's
easy to add or squeeze this vitamin into
any meal.
12. Red bell peppers: Red bell peppers
are known to contain twice as much
vitamin C in citrus. They're also a rich
source of beta carotene. Besides boosting
your immune system, vitamin C may
help maintain healthy skin. Beta carotene
helps keep your eyes and skin healthy.
13. Broccoli: Broccoli is supercharged
with vitamins and minerals. Packed
with vitamins A, C, and E, as well as
many other antioxidants and fiber,
broccoli is one of the healthiest
vegetables that can be consumed. The
key to keeping its power intact is to
cook it as little as possible or better yet,
not at all.
14. Turmeric: This bright yellow, bitter
spice has been used over the years as an
anti-inflammatory in treating both
osteoarthritis and rheumatoid arthritis.
Also, research shows that high
concentrations of curcumin, which
gives turmeric its distinctive color, can
help decrease exercise-induced muscle
damage.
15. Fresh moringa (drumstick) pods
and leaves are an excellent sources of
vitamin-C. 100 g of pods contain 145 µg
or 235% of daily required levels of
vitamin-C. 100 g of greens provide 51.7
µg or 86% of daily-recommended intake
values of this vitamin (Gbadamosi, 2020).
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Figure 1: Neem leaf and seed

Figure 4: Turmeric

Figure 2: Euphorbia Hirta

Figure 5:Brocolli

Figure 3: Garlic

Figure 6: Ginger
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Figure 7: Spinach

Figure 8: Almonds

Figure 9: Moringa

Other Precautionary Measures
Some other precautionary measures
against the spread of COVID-19 and
other diseases include the following:
1. Eating right is a great start, and there
are other things one can do to protect
oneself and family from the flu, cold
and other illnesses. Variety is the key
to proper nutrition. Eating just one of
these foods can never be enough to
help fight off the symptoms, even if
we eat it constantly. Attention should
be paid to serving sizes and
recommended daily intake so that one
don't get too much of a single vitamin
and too little of others. Research
studies have shown that consumption
of fruits/vegetables rich in vitamin C
helps the body develop immunity to
combat infectious agents, and
scavenge harmful oxygen-free radicals
from the body. Feeding the body with
certain foods will help keep the
immune system strong. Meals should
be planned to include these powerful
immune boosters to prevent winter
colds and the flu (Agrinexus International,
2020).
2. Good personal hygiene should be
observed at all times. Regular bathing
on daily basis especially after going
out of our immediate environment,
washing of clothes worn to other
places, regular hand-washing with
soap and water or use of hand
sanitizer. The use of local black soap
or leaves like sandpaper leaf (ficus
asperifolia) and ash can be used in
circumstances where regular soap and
alcohol-based sanitizer is not
available. Avoid touching eyes, nose
and mouth. Cover nose and mouth
with a tissue when sneezing or
coughing. Put used tissue in a
wastebasket. If no tissue available, use
upper sleeve or elbow instead of
hands while sneezing and coughing.
3. Maintain at least 1 metre (3 feet) distance
between yourself and others referred
to as "social distancing" and avoid
going to crowded places. Also implement
a no handshaking policy, other distant
ways of greeting should be embraced
at this period.
4. Make use of nose mask to cover your
nose and mouth if you must go out to
avoid contact with droplets from
infected people.

5.

Stay at home and self-isolate even with
minor symptoms such as cough,
headache, mild fever until you recover.
6. Ensure a clean and hygienic work
environment through regular
disinfection /fumigation of the building
premises and work surfaces. If surfaces
are dirty, they should be cleaned using
soap and water prior to disinfection.
Surfaces could be disinfected using
natural disinfectants like alcohol,
borax, lemon and thyme oil.
7. Consider alternate communication
methods, e.g. virtual meetings in place
of face-to-face meetings, group chats,
etc. Defer large meetings or events and
have small meetings outside in open air
if required.
8. Restrict movement if you must go out
especially to a susceptible group like
elderly people and those with
underlying ailments.
9. Seek or call for medical treatment at
nearest health facility/point of care
immediately if you have difficulty in
breathing, high fever, dry cough, sore
throat and other symptoms.
10. Keep up-to-date on the latest information
from trusted sources like WHO or
local and national health authorities.
Avoid dissemination of unconfirmed /
false information to others through
social media.
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...while there is no evidence
yet that Mango ginger can
cure COVID-19, the plant
has however been
traditionally/ naturally used
to treat bronchitis, asthma
and cough that are part of
the symptoms of COVID-19
(Jatoi et al., 2007).
Photo: www.buyraretropicalplants.com
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INTRODUCTION

Globally, solutions is been sought for addressing the challenges of Coronavirus Disease COVID-19. While there is yet no
confirmed cure for the diseases, several natural, chemical and mechanical alternatives have been preferred in treating
symptoms of the disease. Mango ginger (Curcuma amada) is a crop that should also be considered as one of the natural
means of addressing COVID-19 due to some of its characteristics.

History and Distribution of Mango
Ginger
Mango ginger (Curcuma amada) is an important
member of the family Zingiberaceae. The
crop is native to the Indo-Malayan region: it
is widely distributed from the tropics of
Africa and Australia (Sasikumar, 2005).
Mango ginger is a monocotyledonous
perennial herbaceous plant which has been
domesticated as an annual crop. It is famous
due to the raw mango-like aroma of the
rhizomes. Curcuma amada is unique specie
having morphological resemblance with
ginger (Zingiber officinale) but imparts raw
mango (Mangifera indica) aroma. The genus
name Curcuma was coined by Linnaeus in
1753 in his species Plantarum. The word
probably derives from the Arabic word
'Kurkum', which means yellow colour
(Shirgurkar et al., 2001). Mango Ginger is an
important member of the family Zingiberaceae
cultivated for its nutritional, culinary, medicinal
purposes (Policegoudra et al., 2010; Singh et
al., 2010).
Economic Importance of Mango
Ginger
Mango ginger has a long history of
traditional use in folk medicine. The
rhizomes are cooling and can be applied over
inflammations caused by injuries for rapid
cure. It is also carminative, stomachic and is
applied over contusions and sprains. Due to
its mango-like aroma, it is used in salad,
pickles and culinary preparations

(Sasikumar, 2005). The wide variety of uses
of mango ginger as vegetable, spice,
condiment and medicine makes the crop a
promising one for commercial exploitation.
Mango ginger has been traditionally/
naturally used to treat itching, skin diseases
and some respiratory challenges.
Mango Ginger and Treatment of
COVID-19 Related Symptoms
While there is no evidence yet that Mango
ginger can cure COVID-19, the plant has
however been traditionally/ naturally used
to treat bronchitis, asthma and cough that
are part of the symptoms of COVID-19
(Jatoi et al., 2007). Isolation of some bioactive
compounds from mango ginger rhizome
and characterization revealed that the plant
has anti-microbial, anti-oxidant, platelet
aggregation inhibitory activity and antibacterial activity (Policegoudra et al., 2010;
Singhet al., 2010). Curcuminoids, an active
compound in mango ginger rhizome, has
anti-inflammatory, anti-mutagen, anticancer, anti-bacterial, anti-oxidant, antifungal and detoxifying properties (Chowdhury
et al., 2015). The plant can ease the blockage
of the lung due to dry cough (Mishra and
Palanivelu, 2008). Mango ginger also contains
camphor that stimulates the digestive system
and optimizes its functioning. Camphor
also reduces inflammation which helps to
free blocked bronchi, larynx, pharynx and
other parts of the airway off phlegm and
mucous. The implication of this is that

consumption of Mango ginger, especially if
planted organically, could be therapeutic
and resistance building concerning the
aforementioned COVID-19 symptoms.

Figure 1: Mango ginger on field
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rhizomes or finger rhizomes, weighing 15-20
g are suitable for planting during April or
May-June. Small hole are made in beds at a
spacing of 25 cm x 30 cm and at a depth of 4 - 5
cm. About 1,500kg of disease-free seed rhizomes
is required to cover one (1) hectare area. The
Rhizomes germinate within three to four
(3–4) weeks (Farm information Bureau,
2012). The drying up of leaves is the indication
Figure 2: Mango ginger transverse session of harvesting time. From the sixth month
onwards, harvesting can be done by lifting
the entire plant with a spade and the cutting
away the top portion. Partial harvesting can
also be done by removing the portion of the
rhizome from the plant and bury the plant
again. After the harvest, roots and soil
particles are removed from the rhizomes by
washing with water and rhizomes are dried
under shade for one or two days before
storage or transplanting. The yield of fresh
rhizomes may be around 30-40 t/ha. A plant
can yield up to 1-1.5kg in one planting season
Figure 3: Mango ginger plant with rhizomes or more if left for more than one planting
season.
Ecology of Mango Ginger
Mango ginger (Curcuma amada) thrives well
Organic Mango Ginger Versus
in fertile soil with good drainage. It also
Conventional or Natural Ones
grows well in the sandy loam soils. Since it is a Organic agriculture ensures production with
shade-tolerant crop, it can be grown in definite principles of health, ecology, fairness
partially shaded situations or as a component and care (IFOAM Organics International,
in homesteads where multi-species crops are 2005) based on known standards. These help
grown. It can also be grown in open to ensure mango ginger produced in organic
conditions. The crop is suited for rotation farming to be safe for human consumption
with vegetable crops. Hot humid tropical because the use of inputs that are hazardous
climate with high rainfall of more than 1500 to human health are avoided in organic
mm is essential. Mango ginger needs a lot of farming. However, in conventional farming,
moisture to establish and grow. Drought many farmers often use inputs with less
condition which severely prevents enough regard for its implication on the health of
water from reaching its roots could cause it to consumers and the environment. In many
wilt off. Cold weather is another constraint countries (especially developing ones), there
in the cultivation of mango ginger with cold is no proper control of allowable farm inputs
snaps killing the plant or entire crop in conventional farming; indiscriminate use
(Srivastava et al., 2001).The minimum of herbicides, pesticides, etc. with grave
temperature requirement of (20oC – 300C) residual effects on crops are the order of the
helps suggest why mango ginger primarily day. Moreover, the claim of natural farming
grows mostly in countries like India, in many developing countries cannot be
Pakistan and Indonesia. Pest and diseases are substantiated with proper evidence because
of little constraints in the cultivation of past use of the land could have experienced
mango ginger. Leaf spot is characterized by some hazardous inputs that could have
the appearance of spots on both surfaces of lasting residual effects. For example, DDT
the leaves.
commonly used pesticide globally rated
Production of Mango Ginger
The crop is propagated through the
underground rhizomes. The whole or split
rhizomes or well-developed, healthy and
disease-free rhizomes are suitable for
propagation. The whole or split mother
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dangerous for human health has been
documented to have up to 10 years of residual
effects (Cramer, 1973). However, one of the
strengths of organic farming is the production
of healthy produce/ products. Thus, organic
mango ginger is better compared with the
conventional or natural one.

Conclusion
Considering several benefits of mango
ginger to human nutrition and use in
treating some diseases, awareness of these
benefits through the plant should be
heightened. Production of the plant,
especially in organic farming should be
encouraged and scientists should work more
on providing evidence-based data to support
its traditional uses as well as it sustainable
production, preservation and utilization.
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INTRODUCTION

Over the years, many individuals have continually paid more attention to their health due to the alarming increase in
various ailments and diseases, some for which science is yet to find definite causes nor cures such as cancers as well the
current coronavirus pandemic. Quality attributes of food have evolved into a critical aspect of daily lives for individuals that
attach notable significance to the health. Given evidence-based apprehension that food crops carry residues of
agrochemicals used during the production cycle. There has been a gradual shift in demand from the conventionally or
inorganically produced foods to organically produced food (Pozderec et al., 2010)
Organic farming reduces external inputs by refraining from the use of chemo-synthetic fertilizers, pesticides and
pharmaceuticals by allowing the powerful laws of nature to increase both agricultural yields and disease resistance. In
addition to this, organic production systems are based on specific and precise standards of production which aim at
achieving optimal agroecosystems which are socially, ecologically and economically sustainable (Umeh, 2015, Zhang et
al.,2010) suggested that consumers' worry over health and environmental degradation has raised their demand for organic
food products. In Nigeria, the consumption of organic foods constitutes a very small percentage of total food consumption
of the country (Dipeolu et al., 2010). However, the relevance of foods with organic attributes cannot be overemphasized.
Fruits, like cucumber, belong to a very important class of food considering its contribution towards fulfilling the
micronutrient requirements in attaining food security. Cucumber (Cucumis sativus L.) is a member of the cucurbitaceae
and is an important vegetable crop. Cucumbers are long, cylindrical green fruits that contain about 95% water and are for
this reason often recommended as natural diuretics and helpful for bodybuilding. Cucumbers have been recognized as a
good source of vitamins and minerals and for their role in preventing vitamin C and vitamin A deficiencies (USDA, 2015).
Cucumber is low in calories and fats but contain good amounts of vitamins and minerals and are rich sources of calcium,
magnesium, potassium, iron, beta-carotene, vitamin B-complex, vitamin-C, vitamin-A, and vitamin K. Regular
consumption of fruit is generally associated with reduced risks of several diseases especially in the current COVID-19
pandemic and functional declines associated with ageing (Temple, 2010). Organically produced cucumber may have a
positive long-term impact on consumers' health and thereby decrease healthcare cost. (Boxal et al., 2010).
Despite the prospects of cucumber produced with organic resources, many farmers shy away from its production based on
the premise that its demand is low while many consumers, have shown to have low knowledge of its relevance yet preferred
organic cucumber. There is a need for extension services to assess consumers’ trend of preference for cucumber
consumption. It will examine the skew of preference; offer certified knowledge to consumers to encourage informed
choice and also advisory services to farmers to enhance the capacity of production to satisfy consumers’ needs as well
realize good income. This work is designed to assess the trend of consumers’ preference for cucumber produced with
organic or inorganic resources in Abia State, Nigeria.

Intervention/Innovation
Extent of consumers' preference for
cucumber produced through use of
organic and inorganic resources
Results from Table 1 indicate a high preference
for organically produced cucumber.
Confirmatory statements such as preference
by family members (x= 3.23), willing to pay

more for organic cucumber (x=3.29),
longer shelve life (x=2.89) and the trendy
nature of organic cucumber (x=2.86) scored
higher points indicating higher preference.
The result also shows that taste (x=1.96), is
not considered as a strong factor that
influences the preference of organically
produced cucumber.

Furthermore, as shown in Table 1, assessment
of consumers preference for cucumber
produced through the use of inorganic
resources revealed that only one out of the
six preference statements had a mean
benchmark of 2.5 indicating a low preference
for inorganically produced cucumber.

African Organic Agriculture

17

TECHNICAL PAPERS

Table 1: Extent of consumers’ preference for consumption of cucumber produced through use of
organic and inorganic resources
Preference Statement

Total

Preference for cucumber produced through the use of organic resources
Cucumber produced through the use of organic resources tastes better than cucumber produced
through the use of inorganic resources
My household likes me to buy organic cucumber.
Organic cucumber is modern and trendy.
Cucumber produced through the use of organic resources have longer shelve life than cucumber
produced through the use of inorganic resources
Organic cucumber are healthier than conventional cucumber
I would be willing to pay more for organically produced cucumber than inorganically produced cucumber
Preference for cucumber produced through the use of inorganic resources
cucumber produced through the use of inorganic resources tastes better than cucumber produced
through the use of organic resources
My immediate family like me to buy inorganic cucumber.
inorganic cucumber is modern and trendy.
Cucumber produced through the use of inorganic resources have longer shelve life than cucumber
produced through the use of organic resources
Organic cucumber are healthier than conventional cucumber
I would be willing to pay for inorganically produced cucumber than organically produced cucumber
Factors that influence respondents'
preference for cucumber produced
through the use of organic and
inorganic resources
Availability (90%), harmlessness (92.5%),
knowledge (81.3%), acceptability (78.8%)
and budget (78.8%) are major factors that
influenced consumers' preference for

organic cucumber as shown in Table 2. This
underscores the need for extension agents to
increase training and enlightenment on the
benefits of eating organic food products
especially cucumber and other fruits. There
is also a need to enhance the capacity of the
farmers in the production of cucumber using
organic resources to ensure constant

Mean

222

2.78

263
229
231

3.23
2.86
2.89

248
263

3.10
3.29

183

2.29

137
140
169

1.71
1.75
2.11

132
137

1.65
1.71

availability. However, findings also showed
that the major factor that influenced
respondents' preference for inorganic
cucumber is the cost (33.7%). Some of the
respondents irrespective of the health
concern and insufficient availability still
expressed interest to consume cucumber due
to effective price and desired taste.

Table 2: Distribution of factors that influenced respondents' preference for consumption of
cucumber produced through the use of organic and inorganic resources
Influencing factors

Yes

%

No

%

27
8
6
15
27
17
17

33.7
10
7.5
18.7
21.8
21.2
21.2

53
72
74
65
53
63
65

66.3
90
92.5
81.3
66.2
78.8
78.8

53
72
74
65
53
63
65

66.3
90
92.5
81.2
66.3
78.8
81.2

27
8
6
15
27
17
15

33.7
10
7.5
18.8
33.7
21.2
18.8

Cucumber produced through Organic resources
They are expensive
They are not readily available
They are harmful
I don’t know much about them
They do not taste well
I do not budget for it
Not welcomed by my household
Cucumber produced through Inorganic resources
They are expensive
They are not readily available
They are harmful
I don’t know much about them
They do not taste well
I do not budget for it
Not welcomed by my household
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Table 3: Z-test comparative analysis of the differences in the consumers' preference for cucumber
produced through the use of organic and organic resources
Consumers’ preference
Use of organic resources a
Use of inorganic resources b
Difference a – b

Mean
3.025
1.870
1.674

Std. Deviation
0.4128
0.3106

Df

Z- cal

Z-tab

78

6.785**

1.96

*Key: There is a significant difference. *** = significant at 5% alpha level
Significant difference between
consumers' preference for cucumber
produced through the use of organic
and organic resources
Results in Table 3 indicate that there is a
significant difference between consumers'
preference for cucumber produced through
the use of organic and organic resources.
This calls for extension personnel to work
on the factors that influence consumers'
preferences objectively and ensure that
farmers are empowered with information
and skill to ensure constant availability and
effective price.
Impacts
There is a high preference for organically
produced cucumber. Availability, harmlessness,
knowledge, acceptability and income are
major factors that influenced consumers'
preference for organic cucumber. This
underscores the need for the government
through extension services to increase
awareness on the benefits of eating organic
food products especially cucumber and
other fruits this is pertinent as the world
combats coronavirus pandemic.
In this wake of COVID-19 pandemic,
there is no known prevention, cure, or
confirmed therapy, however, researchers
are exploring anti-viral therapies and vaccine
trials. Potential interventions can generally
be divided into two categories: (1) Interventions
that act on the human immune system or
human cells, and (2) interventions that act on
the virus itself (Canrong et al., 2020).
Personalized nutrition plays an
important role in the optimization of health
and the prevention and management of
comorbidities (Corinne et al., 2020). By doing
so, there is hope to support the innate
immune response of individuals, especially
those in high-risk groups and possibly reduce
the risk of symptom severity in those who
are infected.
Supplementation of potassium has
currently only been explored in the

critically ill and those with severe cases of
COVID-19 to replenish levels of this
nutrient when ACE2 receptors are degraded
by the virus (Corinne et al., 2020). Healthy
individuals can maintain potassium levels by
eating a diet that includes food such as
cooked spinach, cooked broccoli, potatoes,
mushrooms, peas, cucumbers, eggplant,
pumpkins, bananas. A 142g cup of unparsed,
raw, chopped cucumber contains
potassium: 193 mg, a range of B vitamins,
vitamin A, and antioxidants, including a
type known as lignans among others (Pulok
et al, 2012). Antioxidants help remove
substances from the body known as free
radicals. If too many free radicals collect in
the body, they can lead to cell damage and
various types of disease.
Conclusion
The study found out that there is a
significant difference between consumers'
preference for cucumber produced through
the use of organic and inorganic resources in
the area. Eating healthfully could save
medical costs, lost productivity and lost
lives. There is a need for adequate public
enlightenment on making informed choices
of food.

Recommendations
From the findings, the study recommends
that:
1. The government through the extension
agents should increase consumers'
awareness of the health benefits and
implications of their choices of food.
2. Farmer should be further trained on

increased production of cucumber
using organic resources to encourage
consumption at an affordable price.
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Vegetables including Roselle
(Hibiscus Sabdariffa) are edible parts
of plants consumed as part of the
main dish, essential for building
the human immune system against
various infections/ diseases and
viruses including COVID-19 due
to its ability to produce pro-health
drink and its high vitamin C and
anthocyanins contents
(Arowosegbe, 2016).
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INTRODUCTION

Vegetables including Roselle (Hibiscus Sabdariffa.) are edible parts of plants consumed as part of the main dish, essential
for building the human immune system against various infections/ diseases and viruses including COVID-19 due to its
ability to produce pro-health drink and its high vitamin C and anthocyanins contents (Arowosegbe, 2016). It is a highly
multi-value crop widely cultivated in the guinea savannah agro-ecological zones of Nigeria essentially for juice ('sorrel' or
'zobo' drink), jam, beverages and foods (Kaur et al. 2017). In Nigeria, Roselle cultivation practices are more associated with
inorganic input applications for growth and yield due to the conventional belief and practices among highly
commercialized cultivators for increase profitability (Ahmed, et al., 2017, Ronga et al. 2016; Syahnaz, et al., 2019). Apart
from the perceived benefits embedded in the application of inorganic input, synthetic applications have been argued to
have lots of negative health implications for the consumption of Roselle over time due to its nature and the facts that
Roselle can be taken raw (Ghabour et al., 2019;Babasola et al., 2017), thus organic input have been conversed for. As stated
by Nithiya et al., (2015), organic application inputs improve the biological, physical and chemical conditions of the soil but
has limited empirical studies relating to its application for Roselle production (Barna et al., 2015; Babasola et al., 2017. This
paper examined the response of Roselle production to selected organic inputs to determine the best organic input for
Roselle production.

Intervention/Innovation
The field experiment was conducted at the
University of Lagos, Organic Demonstration
Farm (N6030'54''. E3023'41'') for ten (10)
weeks; between November 2019 and January
2020. The physio-chemical properties of the
soil of the farm were determined at the
University of Lagos Central Laboratory and
were found to be silt-clay in texture and
slightly acidic with very slightly low organic
matter. The experiment was laid out in
Randomized Complete Block Design
(RCBD) with four replications. The plot
size was 8x11 metres. The input applications
consisted of four levels of organic input as
follow: No organic input (control), Compost
(25kg WBP and 25kg WAP), Cow dung
(25kg WBP and 25kg WAP) and Ash (25kg
WBP and 25kg WAP). Dispersal method
was adopted during land preparation and
applied one Week Before Planting (WBP).
Sowing date was on 4 November and seeds
were sown on the high ridges of about 32cm
manually. Three seeds were sown per hole at

45 x 45 cm within rows, later thinned to one
plant per stand at two Weeks After Sowing
(2 WAS). Weed control was carried out
manually with the first weeding at two, four
and six Weeks After Plating (WAP). Plants
data collection and measurement were at 7 day's intervals for a period of 67days. Data
on the number of fruits pods produced were
counted; Average plant height was measured
from the ground level to the tip of the plant:
the average number of leaves per plant was
counted; leaf length was measured with a
metre rule; the average number of branches
per plant was also estimated by the average
number of branches of selected plants; days
of flowering/ Number of fruits. Statistical
analysis of experimental data was accomplished
by standard analysis of variance (ANOVA)
in RCBD (Gomez and Gomez 1984).
Experimental means found to be statistically
significant were separated using Least
Significant Difference (LSD) at 5% probability
level as described for RCBD.

Impacts
The study revealed as depicted on Table 1
that Roselle responded to all organic input
applications and was observed to show
tremendous changes in all attributes- height,
number of leaves, leaf length, number of
branches and flowing pods after 44days after
sowing. Roselle plants (Figures 1 and 2)
reached the average height of 50.4cm after
67days sowing. Ash organic input had the
highest height with the value of 93.5cm
whereas non-input (control) plants had an
average 20.5cm. The result further revealed a
significant effect of organic input on the
number of leaves of Roselle. The total
number of leaves differ among the organic
inputs. Across all sampled experiment, the
crop with ash treatment produced 335 leaves
after 67 days after sowing.

African Organic Agriculture

21

TECHNICAL PAPERS

Table 1: Effect of organic inputs on vegetative growth characters of Roselle plants during
2019 session
Organic Input
applications

Plant
Height(cm)

Number of
Leave

Leaf
Length(cm)

Cow dung

31c

80c

9.6b

Compost
Ash
Control
LSD (0.05)

b

56.5
93.5a
20.5d
1.33

b

214
335a
26d
1.24

Branch
number/plant

10c

6b
a

12.2
13.5a
7.8c
1.05

Flowering
pods/plants (ns)

a

10
10a
3c
0.46

29b
70a
0d
1.38

Means followed by the same letter(s) within a column are not statistically different at the p=0.05% level
varied among organic input. The first fruit
was observed after 44 days for crop
cultivated in ash. At 51 days after sowing,
crops sown in compost began to produce
fruits, and cow dung after 60days. As a result,
crops in ash input produced the highest
number of fruits at 67 days of growth. The
ability of ash crops to produce more fruits
could be related to its early canopy (secondary
leaves) establishment. The production of
secondary leaves led to the formation of
branches within the plants. Roselle crops
grown in non-organic input showed the
slowest progress in fruit production, so also
crops with cow dung input started only after
60days after sowing, recorded the lowest
number of fruits among all inputs.

Figure 1: Roselle plant

Recommendation
Based on the finding of this study, the paper
recommends a combination of both ash and
compost to maximize the growth and yield
of organic Roselle production on silt to clay
soil.

Figure 2: Roselle flowers and fruits
The least number of leaves was recorded with
the control (Non-organic input) application.
An average of 26 leaves per plant was
produced by control treatment. The positive
effect of organic input on the number of
leaves per plant can be linked to the
contribution of organic input to soil fertility.
Branch number of Roselle plants showed
significant effect by using organic input. It
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shows that the applications of compost and
ash to Roselle plants led to a significant
increase in the number of branches/plant in
comparison with others, thus recorded a high
number of branches. There was a significant
statistical difference of P-value = 0.05 in
plant height, number of leaves, leaf length
and days of the flowering of Roselle. The
harvested Roselle fruits from all experiment

Conclusion
The paper concludes by suggesting a
comparison study of the response of Roselle
plant with other known organic inputs as
poultry waste and bio-fertilizers to assess the
growth and yield of the plant and further
determine the extent of ash and compost in
sustainable Roselle production in such soil
conditions.
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Ginger, turmeric and garlic could
be consumed raw, they could be
boiled in water and the extract
consumed as a tea, could be
blended and used as spices
in soups and a variety of dishes.
They are also available as
supplements, but supplements
can cause side effects and
may interact with other
medications or supplements
(Ngai, 2016).
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INTRODUCTION

Coronaviruses are a large family of viruses which may cause illness in animals or humans. In humans, several coronaviruses
are known to cause respiratory infections ranging from the common cold to more severe diseases such as Middle East
Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS). The most recently discovered
coronavirus causes coronavirus disease, COVID-19 (WHO, 2020).
COVID-19 is an infectious disease caused by the most recently discovered coronavirus. This new virus and disease were
unknown before the outbreak began in Wuhan, China, in December 2019. COVID-19 is now a pandemic affecting many
countries globally WHO (2020). The most common symptoms of COVID-19 are fever, dry cough, and tiredness. Other
symptoms that are less common and may affect some patients include aches and pains, nasal congestion, headache,
conjunctivitis, sore throat, diarrhoea, loss of taste or smell or a rash on skin or discolouration of fingers or toes. These
symptoms are usually mild and begin gradually. Some people become infected but only have very mild symptoms (CDC,
2020; WHO, 2020). As at the period of this report, no vaccine has been discovered for this virus while several lives have been
claimed all over the world and the global economy devastated as a result of lockdown; a measure to contain the spread of
the disease. Usually, viral infection weakens the immune system of man thereby exposing such to a secondary attack, thus
one of the ways to combat viral infection is to always stimulate the immune system of the body.

Intervention/ Innovation and Impacts
Despite the high morbidity and mortality
associated with COVID-19 pandemic,
several studies have shown that persons with
strong immune systems are more likely not
to be infected with the virus or even if they
get infected, they have higher chances of
surviving the attack, hence, the need to
explore ways to build the body immune
system.
Research has shown the potential of
spices to improve the body immune system.
This is because spices are known to contain
phytonutrients which are plant compounds
that exhibit the capacity (anti-oxidant, anticoagulant, anti-inflammatory and antibiofilm)
to alter biochemical reactions and consequently
in? uence human health after ingestion
(Chang, 2016; Osamudiamen et al., 2019).
Some of the common spices all over the
world are ginger (Zingiber officinale), turmeric
(Curcuma longa) and garlic (Alliumsativum).
Ginger has been reported to be rich in
antioxidant (Mallikarjuna et al., 2008; Uz et
al., 2009). According to Halvorsen et al.
(2002),the ginger root contains a very high

level (3.85 mol/100 g) of total antioxidants,
surpassed only by pomegranate and some
types of berries. Ginger has also been
reported to possess anti-inflammatory
property (Young et al., 2005; Ueki et al.,
2008; Funk et al., 2009). Turmeric has been
recommended as a natural antibiofilm and
antioxidant agent (Hayat and Sabr, 2016).
According to Neolife (2020), garlic,
turmeric, and ginger provide compounds
that are involved in boosting the immune
system and lowering inflammation.
In their report on the relationship
between COVID-19 and spice consumption
with data from 163 countries, Elsayed and
Khan (2020) observed that there is a clear
interrelated prevalence between the total
number of COVID-19 cases per million
population tested and the gram of spice
supply per capita per day, whereby, Nations
with fewer consumptions of spices per capita
showed a greater number of COVID-19 cases
per million population. Thus, it could be
concluded that spice consumption plays a role
in persons' ability to fight COVID-19.
A report according to the Central

Bureau of Investigation European Union,
CBI EU (2020) showed that turmeric, ginger
and garlic, are in strong demand during this
COVID-9 pandemic period in India as a
result of people's perception that these spices
are immune boosters. According to industry
sources, the demand for turmeric and ginger
for food supplements increased by 300%,
hence the Indian Government took a
decision during the COVID 19 lockdown to
increase the production of the spices to meet
the growing demand.
Ginger, turmeric and garlic could be
consumed raw, they could be boiled in water
and the extract consumed as a tea, could be
blended and used as spices in soups and a
variety of dishes. They are also available as
supplements, but supplements can cause side
effects and may interact with other
medications or supplements (Ngai, 2016).
However, it would be better if the spices
are grown organically. Crops including spices
grown using organic standards contain more
nutrients and phytonutrients than the ones
grown in conventional systems (Hallmann,
2012). Also, the use of synthetic chemicals in
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Figure 1: Ginger

the immune system of the body and find out
that consumption of spices especially ginger,
turmeric and garlic has been found to
stimulate body immune system. However, it
could be established that organically
cultivated spices are preferred. It is therefore
recommended that man consider the
consumption of spices especially ginger,
turmeric and garlic produced using organic
standards to stimulate the body's immune
system in the fight against COVID-19.
References

Figure 2: Turmeric

Figure 3: Garlic
the cultivation of crops gives rise to chemical
residue in the agricultural produce/products
thereby predisposing the consumers to health
risk (Alewu and Nosiri, 2011; Chourasiya et
al., 2014). Therefore, ask for fresh and
organically produced ginger, turmeric and
garlic as much as possible.
Conclusion and Recommendations
The major option to combat COVID-19
now that no vaccine has been discovered is to
build and or maintain a strong immune
system of the body. This write-up therefore
reviewed the potential of spices to improve
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BACKGROUND

One of the reasons for increasing development of organic agriculture globally is the notion that organic agriculture
practices contributes to healthy environment, leading to healthy living. There is a growing concern among organic
agriculture stakeholders against practices and technologies that can compromise health of the components of global
ecology. The 5G wireless network technology is one of the technologies currently receiving growing concerns of possible
health hazzards. The 5G technology is expected to be faster and able to handle more connected devices than the existing
4G LTE network. This improvement is expected to lead to a wave of new kinds of technological products. The benefits of the
new technology are expected to fuel transformative new technologies, not just for consumers but also for businesses,
infrastructure and defense applications. This should be a laudable contribution to human existence, however it is
necessary that this technology addresses concerns of those who not certain of its possible effects on global health. Thus,
this presentation seeks to examine the 5G technology with the lens of organic agriculture practices.

Introduction
Aside from COVID-19, 5th Generation (5G)
Network seem to be another front burner in
the global discourse on technology;
especially on the benefits and potential
health/environmental impacts. While the
benefits of 5G are astronomical, several
findings have established that 5G may be
harmful to human and the environment.
Concern of some people is that the5G could
lead to a massive increase in involuntary
exposure to electromagnetic radiation. The
expansion of the 5G network, intended to
enable faster wireless transmission of larger
amounts of data, may require the installation
of many more communication antennas in
urban areas. In this way, some people opined
that everyone would be exposed to the
potentially harmful effects of radiation.
Some people are concerned about health
hazards that could emanate from the process
of how 5G would work. For example, it is a
known fact that there are three different
methods for building a 5G network, depending
on the type of assets a wireless carrier has:
low-band network (wide coverage area but
only about 20% faster than 4G), high-band
network (superfast speeds but signals don't
travel well and struggle to move through
hard surfaces) and mid-band network

(balances speed and coverage). It is expected
that carriers building superfast 5G networks
would install tons of small cell sites to light
poles, walls or towers, often in relatively
small proximity to one another. Eventually,
most carriers will have a mix of different
network types that will enable both broad
coverage and fast speeds. The fastest 5G
networks are expected to be at least 10 times
faster than the current 4G LTE and could
eventually be 100 times faster; fast enough to
download a two hour movie in fewer than 10
seconds. Actual download speeds will
depend on a number of factors, including
location and network traffic (Devaney,
2020). However, little or nothing is often
emphasized regarding possible health
hazards of this technology and possible
mitigation measures. This is an issue many
stakeholders of organic agriculture would
want addressed.
From 4G to 5G Networks
The 4Gcommunication technology is
common across the globe. It started in the
late 2000s, replacing 3G. It is a known fact
that the 4G revolutionised mobile
communication technology, as internet
access became easier; 500 times faster than
3G. The 4G has also opened the door for HD

TV on mobile, high-quality video calls and
faster web browsing which almost everyone
(including organic agriculture stakeholders)
now enjoys. Introducing 4G was
monumental in mobile technology,
especially in terms of bringing better
smartphones and tablets. Considering that
IoT (Internet of Things) is the future, 4G
simply cannot handle the massive number of
connections that will be on the network.
However, 5G can as it's smarter, faster and
more efficient. It is also further-reaching
which means it can help connect people in
remote parts of the world. Advocates of the
5G networks promise significantly faster
mobile data speeds than today's fastest home
broadband network. It is expected that with
speeds of 10-100 gigabits per second, 5G
could be as much as 100 times faster than 4G.
The 4G networking technology is associated
mainly with carrier frequencies in the range
of 1-2.5 GHz (cell phones, WiFi). The
wavelength of 1 GHz radiation is 30 cm, and
the penetration depth in human tissue is a
few centimeters. According to Jacques (2020),
in its highest performance (high-band) mode,
the 5G networking technology would mainly
be associated with carrier frequencies, at
least an order of magnitude greater than the
4G frequencies (Jason, 2020).
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Perceived Benefits of 5G Networks
Much of the hype around 5G has to do with
speed. But there are other perks, too. The 5G
network will have greater bandwidth,
meaning it can handle many more connected
devices than previous networks. And it will
enable even more connected devices like
smart toothbrushes and self-driving cars. The
deployment of 5G networks will have several
benefits over 4G which every business can
take advantage of. While many of these
benefits apply to business and personal use,
some are specifically tailored to improve
business mobility solutions. There are many
anticipated service provider and end-user
benefits coming with 5G including the
following:
·
Customer Service Providers: The
5G network will make services
much easier and cheaper. Leading
service areas include smart grids,
smart buildings, smart cities, smart
transport, smart government, ehealth and many others. However,
operators need to change their
existing business models and costs
models to tap the emerging
opportunities.
·
Consumers: The network will
ensure better user services, such as
augmented reality that rely upon
ultra-high data rate (virtually no
latency) to support applications
regardless of time and space. It will
also expedite quicker development
of new services ecosystem and will
enhance experience by providing
contextual information supporting
personalized end-user experience.
Real time responses for driverless
cars, Virtual Reality (VR) and
Augmented Reality (AR), Higher
quality video calls and Quicker
download speeds for videos and
films.
·
Enterprise: The 5G network will
enable enterprises to fulfill their
needs such as security, privacy,
reliability, and latency. Enterprise
will also be able to enhance their
work process and applications by
using exposure capabilities like
location, analytics etc. In a word,
enterprise will gain extra level of
consistency.
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·
Industry Verticals: The network
will allow enterprise verticals to
operate their functions and
capabilities flexibly such as
offering service having high degree
of self service in built to save costs,
and to make it profitable. This way
every industry verticals can build
sustainable business case.
·
Third-party Entities: The
network will allow flexible value
creation scope on network level so
that partners can build and launch
faster for the benefit of all. In a
word, it will create a partner
focused environment.
Some other benefits anticipated from 5G
include: Longer battery life for 5G based
sensing devices that also consume less energy,
High data rates with low latency requirements
to support applications like AR/VR, 3D gaming
etc., Spectral efficiency in 5G network will
allow consuming a fraction of energy that is
being currently using in 4G networks, 5G
will bring many more disruptive capabilities
on network and service level, for example,
improved services in terms of capacity, latency,
mobility, accuracy, reliability, availability,
and simultaneous connectivity among many
devices, Consistent user experience across
time, place, space, technology and devices,
User will be able to switch their session
across devices and interaction patterns such
as touch, speech, face and eye recognition
(Myrtill and Mats-Olof, 2019). Other
highlighted benefits of 5G include:
1. Improved Speed and Throughput:
This plays a critical role in mobile browsing
experience as 5G will enable faster streaming
of videos. This means peak data rates will
increase to 10 Gbps and mobile data volumes
to 10 terabytes/km. Any location with cell
and data service will be more accessible.
2. Better Frequency, Less Interference:
Unlike 3G and 4G devices being on the same
spectrum, 5G uses different frequencies i.e it
will not be as crowded, resulting in less
interference, better speeds and very low
distortion and noise. Also, 5G antennas are
more directional than 4G towers which
project signals in 360°. Once more, this
means 5G networks won't interfere with
other signals in the area.

3. More Reliable and Better Latency:
Latency is the time delay of the signal
travelling from a source device to a target
device. Early forecasts suggested a 5ms endto-end travel time which is faster than the
blink of an eye. It could be as little as 1millisecond latency compared to 4G's 50
milliseconds. With advanced technology
and improved latency, 5G networks are
likely to be 99.999% more reliable. This
brings about incredible benefits to several
industries, especially healthcare and
aviation, where quick response time is vital.
While 5G does offer much lower latency
than 4G, the exact values will only be known
after the official rollout.
4. More Bandwidth: 5G will also have
more bandwidth than 4G and that means
one can connect more devices to a single
internet port, like a router. There will be no
issues with overloading that is normally the
case when connecting several internet-hungry
devices to a single router (Jacques, 2020).
Perceived harmful effects of 5G
Wireless radiation offers the promise of
improved remote sensing, improved
communications and data transfer, and
improved connectivity. Unfortunately,
there is a large body of data from laboratory
and epidemiological studies showing that
previous and present generations of wireless
networking technology have significant
adverse health impacts. Superimposing 5G
radiation on an already imbedded toxic
wireless radiation environment will
exacerbate the adverse health effects shown
to exist (Myrtill and Mats-Olof, 2019).
Harmful effects of RF-EMF exposure are
already proven by over 230 scientists from
more than 40 countries who have expressed
their serious concerns regarding the
ubiquitous and increasing exposure to EMF
generated by electric and wireless devices
already before the additional 5G roll-out.
Effects of exposure to RF-EMF had been
found to include increased cancer risk,
cellular stress, increase in harmful free
radicals, genetic damages, structural and
functional changes of the reproductive
system, learning and memory deficits,
neurological disorders, and negative impacts
on general well-being in humans. Damage
goes well beyond the human race, as there is
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Source: Arjun (2018).
growing evidence of harmful effects to both
plants and animals (Duffy, 2020).
After the scientists' appeal was written
in 2015 additional research has convincingly
confirmed serious health risks from RFEMF fields from wireless technology. The
world's largest study (25 million US dollar)
National Toxicology Program (NTP), shows
statistically significant increase in the
incidence of brain and heart cancer in
animals exposed to EMF below the ICNIRP
(International Commission on NonIonizing Radiation Protection) guidelines
followed by most countries. These results
support results in human epidemiological
studies on RF radiation and brain tumour
risk. A large number of peer-reviewed

scientific reports demonstrate harm to human
health from EMFs. The International Agency
for Research on Cancer (IARC), the cancer
agency of the World Health Organization
(WHO), in 2011 concluded that EMFs of
frequencies 30 KHz – 300 GHz are possibly
carcinogenic to humans (Moskowitz,
2019).
However, new studies like the NTP
study mentioned above and several
epidemiological investigations including the
latest studies on mobile phone use and brain
cancer risks confirm that RF-EMF radiation
is carcinogenic to humans (Myrtill and MatsOlof, 2019).
In the last two or three decades, the
explosive growth in the cellular telephone

industry has placed many residences in
metropolitan areas within less than a mile of
a cell tower. Future implementation of the
next generation of mobile networking
technology, 5G, will increase the cell tower
densities by an order of magnitude. Health
concerns have been raised about wireless
radiation from mobile communication
devices, occupational exposure, residential
exposure, wireless networks in homes,
businesses, and schools, automotive radar,
and other non-ionizing EMF radiation
sources, such as 'smart meters' and 'Internet
of Things' (Kostoffa, et al, 2020).
According to Kostoffa, et al, 2020,
adverse effects from wireless radiation are
applicable in isolation or as part of a
African Organic Agriculture
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combination with other toxic stimuli.
Extensive reviews of wireless radiation-induced
biological and health effects have been
discovered to result in carcinogenicity (brain
tumors/glioma, breast cancer, acoustic
neuromas, leukemia, parotid gland tumors),
genotoxicity (DNA damage, DNA repair
inhibition, chromatin structure), mutagenicity,
teratogenicity, neurodegenerative diseases
(Alzheimer's Disease, Amyotrophic Lateral
Sclerosis), neurobehavioral problems,
autism, reproductive problems, pregnancy
outcomes, excessive reactive oxygen species/
oxidative stress, inflammation, apoptosis,
blood-brain barrier disruption, pineal
gland/melatonin production, sleep
disturbance, headache, irritability, fatigue,
concentration difficulties, depression, dizziness,
tinnitus, burning and flushed skin, digestive
disturbance, tremor, cardiac irregularities,
adverse impacts on the neural, circulatory,
immune, endocrine, and skeletal systems
(Scientist Appeal for 5G Moratorium 1,
2017).
Some studies suggest that RF exposure
can cause cancer, and thus the International
Agency for Research on Cancer classified RF
EMF as a “possibly carcinogenic to humans”
(Nyberg and Hardell, 2017). However, it is
also argued that the addition of a very high
number of 5G network components will
increase the total EMF exposure in the
environment, and that higher exposures to
the higher frequencies can lead to adverse
health effects such as: Damage to the eyes –
cataracts, retinal damage, Severe sweating,
Skin damage, Immune system disruption,
Metabolic disruption, Neurological
disturbance, Leakage of blood brain barrier,
Damage to sperm, Increased risk of cancers,
Collapse of insect populations, the base of
food for birds and bats, Rise in bacterial
resistance and bacterial shifts and damage to
plants and trees (Arjun, 2018).
Possible effects of 5G vs Principles of
Organic Agriculture
Since 5G is a new technology, its long-term
effects on the environment are still
unknown. However, there are already
concerns that 5G could have negative effects
on the environment because of its energy use,
and the impacts of manufacturing new
infrastructure and a multitude of new
devices.
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Principle of Health: This principle
stipulates that Organic agriculture should
sustain and enhance the health of soil, plant,
animal and human as one and indivisible. The
possible implication of 5G on health of all
components of ecosystem is of great concern.
The International Agency for Research on
Cancer has classified radio frequency
electromagnetic frequency (RF EMF) as
“possibly carcinogenic to humans” since
some studies revealed that RF exposure can
cause cancer. The advisory group working
for IARC gave a recent recommendation
that monographs evaluations must reflect the
current state of scientific evidence relevant to
carcinogenicity and radio frequency
exposure among others and was given a high
priority. Wood opines that the depth of
penetration into biological tissues goes down
as the frequency of radio increases therefore
the skin and eyes are the major source of
health concerns rather than the brain.
Ciaula, 2018 reported that although the
effect radiofrequency electromagnetic fields
(RF-EMF) are still being studied, RF-EMF
causes oxidative stress that is responsible for
many acute and chronic diseases which is a
condition that causes the onset of cancer.
Work done on RF-EMF recently as also
suggested that there might be reproductive,
metabolic and neurologic effects of RF-EMF,
which are also able to alter bacterial
antibiotic resistance.
In the preceding observations one on
Millimeter waves (MMW), it has been
discovered that MMW alters gene
expression, promote cellular proliferation
and synthesis of proteins linked with
oxidative stress, inflammatory and metabolic
processes, could generate ocular damages,
affect neuro-muscular dynamics and
increases skin temperature (Information
Sheet EMF, 2005).
Public concern about environmental
exposure to EMF has ranged from claims of
reduced milk production in cows grazing
under power lines to damage to trees near
high power radars. Studies performed to date
have found little evidence of EMF effects on
fauna at levels below ICNIRP's guideline
levels. In particular, there were no adverse
effects found on cattle grazing below power
lines. However, it is known that flight
performance of insects can be impaired in
electric fields above 1kV/m, but significant

effects have only been shown for bees when
electrically conductive hives are placed
directly under power lines. Un-insulated unearthed conductors placed in an electric field
can become charged and cause injury or
disrupt the activity of animals, birds and
insects.
Principle of Ecology: Organic agriculture
should be based on and work with living
ecological systems and cycles, emulate them
and help sustain them. The concern of some
is that full deployment of 5G could have a
disruptive impact on ecosystems as wireless
frequencies have also been found to interfere
with the navigational systems and circadian
rhythms of birds, affecting migration. And
some research has found that insects,
including honeybees, absorb more radiation
from the mid-band and 5G spectrum. This
could lead to changes in insect behavior and
functions over time. With 5G expected to
require the installation of 70.2 million small
cell towers by 2025—one survey found that
many operators expect to deploy between
100 and 350 small cells per square kilometer
(indoors and outdoors)—it is unknown what
effect ubiquitous microwave radiation could
have on birds, bees and other species. Simko
and Mattsson 2019 reported in their pragmatic
review that Several studies had being done
on the effects of wireless communication
that operates in high frequency such as 5G
since its introduction which include both
epidemiology studies on human and also
experimental purposes on animals and
invitro systems as well.
Principle of Fairness: Organic agriculture
should be built upon relationships that
ensure fairness with regard to the common
environment and life opportunities. Since
there will likely be more energy consumption
and emissions, it is anticipated that
information technology is expected to be
responsible for one-fifth of all global electricity
consumption and by 2040, it could generate
14 percent of worldwide greenhouse gas
emissions. If the entire system is not energy
efficient, 5G will ultimately not be
sustainable.
It is predicted to have life cycle impacts,
as the carbon footprint of the global digital
system is already four percent of the global
greenhouse gas emissions, and its energy
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consumption rises by nine percent per year.
5G is also anticipated to create E-waste as
consumers around the world move to 5G
phones, many older phones and IoT devices
will be discarded if there are no buy back or
recycling plans for them. This will result in
enormous amounts of e-waste, which is
already a huge global problem. The question
is to what extent the companies involved in
5G will be able to ensure fairness with regard
to the common environment and life
opportunities?
Principle of Care: Organic agriculture
should be managed in a precautionary and
responsible manner to protect the health
and wellbeing of current and future
generations and the environment. How this
would be ensured with 5G is a concern of
many advocates of organic agriculture.
Workers in the nuclear industry, or in
other fields where there is exposure to
ionizing radiation (e.g. medical imaging),
are required to wear radiation badges to
monitor personal exposure. Removal from
further exposure is required if a personal
dose limit is reached. For non-ionizing
radiation sources, there are published
guidelines on exposure limits to static
magnetic fields and to time-varying electric,
magnetic and electromagnetic fields (up to
300 GHz). The guidelines advise basic
restrictions to provide protection against
the established adverse health effects of
exposure, e.g. shielding or limiting frequent
use (e.g. mobile phones).
According to (Wilkinson 2009 and
Crabbe and Close 2016) Monitoring and
protection against radiation risks covers a
number of important areas such as
governmental recommendation that
households in high radon areas have radon
monitoring carried out for a test period for
three months. There are various engineering
solutions available to reduce levels if found
to be above the action limit of 200 Bq.ms.
Conclusion
It is a known fact that science and
technology could greatly make life easy for
all, however, no technology is without any
consequence(s). As good as the 5G
telecommunication network seems, the
envisaged negative aspects should not be
ignored. Organic agriculture propagates

safety of all components of the ecosystem.
Therefore, proponents of the 5G network
will have to ensure proper mitigation of
possible negative effects of the technology in
order to ensure holistic positive impact of
global development.
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PHOTOSPEAKS

NOARA Project Assistant making a presentation on contribution of ProEcoAfrica/OFSA at the
Joint PSC-Implementing Partners’ meeting held at the University of Ghana, Legon on
11th November, 2019

NOARA Coordinator, Project Assistant with some other delegates at the 5TH West African
Organic Agriculture Conference held at University of Ghana, Legon, Accra between
12th- 15th November, 2019.

Opening of the Conference Exhibition Ground by
NOARA Coordinator/AfrONet Secretary

.Some of LOC members and EOA-I representatives after the
opening ceremony

Opening ceremony speakers, LOC members and volunteers of the
5th WAOC, Accra

Presentation of the maiden edition of African Journal of Organic Agriculture and
Ecology (AJOAE) by NOARA coordinator - Dr Olugbenga at the opening ceremony
of the 5th WAOC, Ghana

Launching of the maiden edition of African Journal of Organic Agriculture and Ecology (AJOAE) by Keynote speakers at the opening ceremony
of the 5th WAOC, Ghana

Beautiful cultural display at the opening ceremony

NOARA Coordinator making a presentation during the plenary sessions at the 5th WAOC, Accra

At NOARA exhibition stand with some of the delegates during the conference

Cross section of participants at the 5th WAOC, Accra Ghana
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