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Abstract- Agriculture is central to food security and
rural livelihoods in Nigeria, yet conventional
reliance on chemical fertilizers and pesticides has
generated long-term environmental and socio-
economic challenges, including soil degradation,
water pollution, and biodiversity loss. Organic
agriculture presents a sustainable alternative by
enhancing soil fertility, reducing production costs,
and minimizing ecological damage. This study
evaluates the impact of four organic inputscompost,
animal manure, biofertilizers, and Joevet powderon
crop production in Nigeria using regression analysis.
The results reveal that all four inputs significantly
improve yields, though their contributions vary.
Compost (p: = 0.12, p < 0.001) and animal manure
@B: = 0.09, p = 0.025) enhance soil fertility by
enriching organic matter and supplying essential
nutrients, though adoption may be limited by
bulkiness, transportation costs, and quality variation.
Biofertilizer (f; = 0.18, p < 0.001) exhibits one of the
strongest effects, improving yields through enhanced
nutrient uptake and nitrogen fixation. Joevet powder
B« = 0.19, p = 0.001) demonstrates the largest
coefficient, underscoring its effectiveness as a bio-
organic pesticide that preserves yield by preventing
pest-related losses rather than directly improving soil
fertility. Overall, the findings confirm that organic
agriculture significantly contributes to sustainable
crop production in Nigeria. Integrating fertility-
enhancing inputs with pest-control innovations such
as Joevet powder provides a holistic pathway for
improving productivity, resilience, and
environmental sustainability. These results highlight
the need for policies that promote wider adoption of
organic inputs through farmer training, extension
support, and input accessibility. The study
recommends Strengthening Access to Joevet Powder

Index Terms- Compose, Animal Manure,

Biofertilizer, Pest Control, Yield, Degradation,
Pollution
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L INTRODUCTION

Agriculture continues to serve as the foundation of
food security and rural livelihoods worldwide,
providing sustenance and income for billions of
people. The Food and Agriculture Organization (FAO,
2021) reports that over 60% of Sub-Saharan Africa’s
population directly depends on agriculture, which also
makes substantial contributions to GDP and job
creation. Beyond food production, agriculture fosters
economic growth, reduces poverty, sustains rural
communities, and underpins cultural traditions and
national food sovereignty. In many developing
nations, it also supplies raw materials for industries
and serves as a base for trade and export earnings
(World Bank, 2020).

Despite these contributions, the heavy reliance on
chemical inputs in modern farming has created both
ecological and socio-economic challenges. While the
Green Revolution initially increased yields through
synthetic fertilizers and pesticides, it also triggered
long-term soil degradation, reduced soil organic
matter, and disrupted natural nutrient cycles (Pretty,
2018; Adebiyi et al., 2020). Runoff of nitrates and
phosphates has polluted water bodies, leading to
eutrophication and biodiversity loss. Dependence on
agrochemicals is further linked to declining pollinator
populations, ecosystem contamination, and elevated
greenhouse gas emissions, particularly nitrous oxide,
a gas nearly 300 times more potent than carbon
dioxide (IPCC, 2019). These consequences make
conventional agriculture increasingly unsustainable,
posing risks to both the environment and public health
(Geiger et al., 2019).

In response, organic farming has emerged as an
environmentally sound alternative that emphasizes
working with natural processes. By avoiding synthetic
fertilizers, pesticides, and GMOs, organic agriculture
promotes recycling of organic matter, use of compost
and animal manure, integration of biofertilizers, and
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innovative practices such as Joevet powder, crop
rotation, cover cropping, and integrated pest
management (IFOAM, 2022). These approaches
enrich soil fertility, enhance microbial activity,
improve water retention, and strengthen crop
resilience against pests, diseases, and climate stressors
(Reganold & Wachter, 2016). Consequently, organic
farming is increasingly acknowledged for its role in
ensuring sustainable food systems, conserving
biodiversity, building climate resilience, and
advancing long-term food security (FAO, 2019).

The global organic sector has grown remarkably over
the past two decades. [IFOAM (2022) notes that more
than 76 million hectares are wunder organic
management, with organic markets exceeding $120
billion annually. While adoption is more advanced in
Europe, North America, and Asia, African countries
are also embracing organic agriculture, driven by
environmental challenges and rising consumer
demand for safe, chemical-free food (Adebiyi &
Olabisi, 2016).

In Nigeria, organic farming practices are gradually
gaining ground, especially in farming communities
where agriculture dominates household livelihoods.
The sector faces threats such as land degradation,
erosion, desertification, and climate change. Against
this backdrop, organic inputs are being recognized for
their ability to improve soil health and reduce reliance
on costly synthetic fertilizers (Olaniyi et al., 2018).
Their promotion aligns with broader goals of building
resilience, ensuring food security, and conserving
natural resources.

Key organic inputs relevant to Nigeria include
compost, animal manure, biofertilizers, and Joevet
powder. Compost enhances soil fertility and structure
through recycled residues, while animal manure
provides vital macro- and micronutrients.
Biofertilizers, made up of beneficial microorganisms,
improve nutrient uptake and stimulate soil activity
(Manjoory et al., 2021). Joevet powder, a relatively
new bio-organic input, is gaining traction for its
affordability, ease of application, and proven
effectiveness in boosting yields and soil restoration
(Adebiyi et al., 2020). Together, these inputs illustrate
the potential of organic agriculture to be both
resource-efficient and adaptable. Support from
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governments, NGOs, and international
organizations—through training, awareness, and
policy initiatives—is further driving adoption. These
efforts reinforce the view that organic farming is not
simply an alternative to conventional methods but a
vital  pathway for sustainable agricultural
transformation in Nigeria (AdeOluwa, 2021).

1.1. Statement of the Problem

Agriculture remains the cornerstone of food security
and rural livelihoods in Nigeria, particularly in
Nigerian State where the majority of households
depend on farming. However, the reliance on chemical
fertilizers and pesticides in conventional farming has
created long-term environmental and socio-economic
challenges, including soil degradation, water
pollution, biodiversity loss, and greenhouse gas
emissions. These challenges raise critical concerns
about the sustainability of conventional agricultural
systems. In response, organic agriculture has emerged
as a more sustainable alternative, with practices such
as composting, application of animal manure,
biofertilizers, and the use of Joevet powder, which has
shown promise in enhancing soil fertility and boosting
crop yields at relatively low cost. Despite the growing
recognition of these alternatives, adoption levels
remain inconsistent and their overall impact on
farming systems in Nigeria is not yet fully understood.
There is therefore a pressing need to investigate the
extent of organic input adoption,to assess their impact
to sustainable crop production and environmental
management in Nigeria.

1.2. Objectives of the Study

1. To evaluate the impacts of these organic inputs
such as compost, animal manure, biofertilizers,
and Joevet powder among farmers in Nigeria

1.3. Significance of the Study

The study contributes to the growing body of
knowledge on sustainable agricultural practices by
examining the impacts of organic inputs specifically
compost, animal manure, biofertilizers, and Joevet
powder in Nigeria. By providing empirical insights
into how these inputs enhance soil fertility, restore
degraded lands, and improve crop productivity, the
study offers a scientific basis for promoting
alternatives to chemical-intensive farming systems.
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Second, the study has practical relevance for farmers,
many of whom face rising costs and limited access to
synthetic fertilizers. Highlighting the benefits and
challenges of organic inputs, particularly the
affordability and effectiveness of organic inputs, can
help farmers make informed decisions that improve
yields while safeguarding their natural resource base.

Third, the findings will be valuable to policymakers
and development agencies working to strengthen food
security and climate resilience in Nigeria. Evidence
generated from this study can inform agricultural
policies, extension services, and subsidy frameworks
aimed at scaling up organic practices as a pathway to
sustainable agricultural transformation.

Finally, the study has environmental and social
significance. By promoting inputs that reduce soil
degradation, water pollution, greenhouse gas
emissions, and biodiversity loss, it aligns with global
efforts to mitigate climate change and preserve
ecosystems. At the same time, it supports rural
livelihoods by fostering sustainable production
systems that can ensure long-term food sovereignty,
economic stability, and healthier communities.

IL. LITERATURE REVIEW

Overview of Nigeria’s Organic Fertilizer Status
Organic agriculture is widely recognized as a
comprehensive production system that promotes the
health of agro-ecosystems by enhancing biodiversity,
biological cycles, and soil activity. Instead of
depending on synthetic inputs, it emphasizes
regionally adapted practices that rely on agronomic,
biological, and mechanical methods (FAO, 1999). The
FAO/WHO Codex Alimentarius describes organic
agriculture as a holistic approach aimed at optimizing
the health and productivity of soils, plants, animals,
and people.

The International Federation of Organic Agricultural
Movements (IFOAM), a network with over 750
organizations in 108 countries, defines organic
agriculture as a whole-system approach that
emphasizes sustainability, safe food, nutrition, animal
welfare, and social justice (IFOAM, 2002; 2006). The
core principle is to build integrated, environmentally
responsible, and economically viable systems by
maximizing the use of local and renewable resources
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while minimizing external inputs. Certified organic
products, whether food or fiber, must comply with
established standards that prohibit synthetic fertilizers,
pesticides, hormones, GMOs, and irradiation, while
promoting natural biological cycles and animal
welfare. Certified organic agriculture is therefore a
deliberate restructuring of farm systems to enhance
ecosystem health and sustainability (Scialabba &
Hattam, 2002). Nonetheless, organic agriculture also
includes non-certified systems that adopt natural and
sustainable practices to improve productivity.

Growing Recognition and Policy Support

The Nigerian government has increasingly shown
commitment to promoting organic fertilizer
production and use. Through the Federal Ministry of
Agriculture and Rural Development (FMARD),
initiatives such as the National Fertilizer Quality
Control (NFQC) Act aim to ensure that fertilizers sold
meet quality standards while encouraging local
organic fertilizer production (Vanguard News, 2023).
Awareness programs and workshops are also being
implemented to educate farmers on identifying
adulterated inputs and on producing organic fertilizers
locally from raw materials like crop residues, livestock
waste, and biogas residues (Blueprint, 2023;
THISDAYLIVE, 2023).

Availability of Raw Materials and Local Production
Potential

Nigeria has abundant natural resources that can be
harnessed for organic fertilizer production, including
plant residues, livestock and poultry waste, and other
agricultural by-products (Organic Fertilizer Line,
2022; Blueprint, 2023). This provides significant
potential for local production. Private companies are
also entering the sector. For instance, ALFA Life
Liquid Organic Fertilizer has been shown in field trials
to improve yields while lowering production costs
(BusinessDay, 2018).

Challenges: Quality, Adulteration, Standards, and
Adoption

A key challenge facing the organic fertilizer industry
in Nigeria is product adulteration. The Organic
Fertilizer Producers and Suppliers Association of
Nigeria (OFPSAN) is advocating for stricter
regulation to eliminate substandard products from the
market (Tribune Online, 2022). Farmers also face
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challenges related to awareness, knowledge of
standards, and proper application methods. These gaps
have, at times, led to Nigeria’s agricultural products
being rejected in international markets due to quality
concerns (Blueprint, 2023).

Market and Commercial Presence

Organic fertilizers are increasingly available across
Nigerian markets, with both imported and locally
produced products accessible to farmers. Certified
organic fertilizers are also being marketed, such as
“100% Natural Organic Fertilizer 1 kg” verified by the
Ministry (Diaytar, 2023). Innovative waste-to-
fertilizer initiatives are emerging as well. One example
is NutriLoop, which converts food waste into
affordable organic fertilizer, creating sustainable
solutions for smallholder farmers (Oba Global Citizen
Africa, 2022).

1. Economic and Environmental Rationale

Organic fertilizers are increasingly valued not only for
their contributions to crop yields but also for their
environmental benefits. They are considered safer and
more sustainable alternatives to synthetic fertilizers,
which have been linked to soil hardening, fertility
decline, and environmental pollution (BusinessDay,
2018).

There is also a strategic push to reduce dependence on
imported chemical fertilizers, especially given
difficulties in accessing foreign exchange and the
volatility of international supply chains. Promoting
organic fertilizers, particularly those produced locally
from abundant raw materials, is part of achieving
agricultural self-sufficiency in Nigeria (Blueprint,
2023).

2. Rate of Organic Input Usage and Types of Organic
Inputs

The rate at which farmers adopt organic inputs varies
widely depending on their availability, affordability,
accessibility, and the level of technical knowledge
farmers possess. Policy support, market incentives,
and extension services also play critical roles in
influencing adoption patterns (IFOAM, 2022). In
developed countries such as Germany, Austria, and the
United States, adoption rates are high due to strong
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institutional support, organic certification programs,
and consumer demand for organic products (Reganold
& Wachter, 2016). In contrast, in many developing
countries, adoption remains relatively modest but is
steadily growing.

In Nigeria, the rate of organic input usage is
constrained by several challenges, including limited
awareness, lack of technical training, and the
dominance of subsidized chemical fertilizers in
government agricultural programs (Adebiyi & Olabisi,
2016). However, rising input costs, declining soil
fertility, and increasing farmer exposure to training
programs have fueled a gradual shift toward organic
practices. According to Olaniyi et al. (2018), Nigerian
smallholder farmers are increasingly exploring
compost, animal manure, and biofertilizers as cost-
effective and locally available alternatives to chemical
inputs. These inputs are valued not only for their
affordability but also for their capacity to restore soil
fertility and enhance long-term productivity.

3. Compost

Compost, produced from the  controlled
decomposition of organic materials such as crop
residues, animal droppings, and household waste, is
among the most widely used organic inputs. Its
adoption is encouraged by its relatively low cost,
accessibility, and the ability to recycle on-farm
residues into a valuable soil amendment (FAO, 2019).
Compost contributes significantly to soil organic
matter, which is the backbone of soil fertility. It
improves soil structure, reduces compaction, and
enhances water infiltration and retention. Compost
application also boosts cation exchange capacity,
thereby allowing soils to hold and supply nutrients
more effectively (Manjoory et al., 2021).

In addition to physical and chemical benefits, compost
fosters soil biological activity by supporting diverse
microbial populations. These microbes play critical
roles in organic matter decomposition, nutrient
cycling, and disease suppression. Research in West
Africa has demonstrated that compost application can
increase sorghum and maize yields by 15-25%
compared to unfertilized plots, while also enhancing
resilience under drought conditions (AdeOluwa,
2021). The use of compost is therefore a crucial
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strategy for smallholder farmers aiming to balance soil
fertility restoration with affordable input access.

4. Animal Manure

Animal manure has been used for centuries in
traditional farming systems and continues to be one of
the most important organic inputs worldwide. Manure
from cattle, poultry, sheep, and goats is rich in
nitrogen, phosphorus, potassium, and a wide range of
micronutrients that are essential for crop growth
(Olaniyi et al., 2018). Beyond providing nutrients,
manure contributes to building soil organic matter,
which improves soil texture and enhances aeration,
root penetration, and water-holding capacity.

Poultry manure, in particular, is highly valued in
Nigeria because of its relatively high nitrogen and
phosphorus content. In Adamawa State, farmers
applying poultry manure to vegetable farms have
reported improved crop growth, larger leaf size, and
enhanced soil friability. However, challenges remain,
such as offensive odor, the risk of weed seed
introduction, and potential pathogen contamination if
the manure is not properly composted or treated before
application (Akinbamowo, 2021). Nevertheless, when
properly managed, animal manure remains one of the
most accessible and effective organic inputs for
Nigerian smallholder farmers.

5. Biofertilizers

Biofertilizers are microbial-based products that
improve soil fertility by stimulating natural processes
such as nitrogen fixation, phosphorus solubilization,
and mycorrhizal symbiosis. They include nitrogen-
fixing bacteria such as Rhizobium (for legumes),
phosphate-solubilizing  bacteria, and arbuscular
mycorrhizal fungi (AMF), which extend the root
system’s ability to absorb nutrients (Manjoory et al.,
2021).Biofertilizers are particularly promising
because they do not just add nutrients directly but
enhance the soil’s biological functioning and nutrient
availability. In rice production systems, for instance,
inoculation with nitrogen-fixing bacteria has reduced
the need for chemical urea fertilizers by up to 40%
without compromising yields (Olaniyi et al., 2018).
Similarly, the application of mycorrhizal fungi has
been shown to improve drought tolerance in crops by
enhancing water uptake efficiency. While their
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adoption in Nigeria remains low due to limited
awareness and availability, biofertilizers represent a
scalable technology that aligns with sustainable
agriculture goals.

6. Joevet Powder as an Organic Input

Joevet Powder is described in recent Nigerian media
one of the most widely used organic pesticide
innovation. It was developed locally by companies
such as Crestmark and Gyettibello led by eminent
sector experts — Michael Ibe and Joseph Ngala
respectively (Vanguard News, 2024).The usage
context is mainly for pest control, rather than as a
fertilizer or soil amendment. It is promoted as an eco-
friendly and cost-effective alternative to chemical
pesticides, reducing toxic exposure for farmers,
protecting soil health, and improving crop yields
(Vanguard News, 2024).Recently, a large-scale
initiative was announced to train and support 150,000
women farmers in each state ofNigeria in purely
organic  agricultural practices, including the
formulation, sale, and application of Joevet Powder.
The initiative involves collaboration between local
governments, the UN Food and Agriculture
Organization (FAO), and other NGOs (Vanguard
News, 2024).

7. The Impact of Organic Inputs on Sustainable Crop
Production

Organic inputs exert significant influence on soil
properties, crop performance, and environmental
sustainability. Their impacts can be analyzed across
physical, chemical, biological, and socio-economic
dimensions.

8. Soil Fertility and Structure

Organic inputs increase soil organic matter, thereby
enhancing aeration, permeability, and water-holding
capacity (Manjoory et al., 2021). Compost and animal
manure improve the soil’s nutrient retention capacity,
reducing nutrient leaching and ensuring a slow release
of essential elements over time. Biofertilizers enrich
the soil microbial population, which facilitates nutrient
cycling and enhances soil fertility in the long term.
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9. Crop Yield and Productivity

While chemical fertilizers often provide immediate
results, organic inputs improve yield sustainability
over time. Studies have shown that combining
compost with small doses of inorganic fertilizer can
increase yields by up to 30% compared to the
exclusive use of inorganic inputs (Soleymani,
Ahaduand & Sofari, 2017). This integrated approach
not only boosts yields but also minimizes input costs.

10. Biodiversity and Soil Microbiology

Organic fertilizers enhance microbial diversity and
soil biological activity, which are vital for nutrient
cycling and disease suppression. Compost and manure
provide substrates for beneficial microbes, while
biofertilizers directly introduce beneficial organisms
that establish symbiotic relationships with plants. This
microbial diversity fosters resilient ecosystems
capable of withstanding stress and pest pressures,
(Soleymani, Ahaduand & Sofari, 2017).

11. The Impact of four Different Inputs

Studies provide practical insights into how different
organic inputs influence crop productivity, soil
fertility, and environmental outcomes across diverse
farming systems. The impacts of compost, animal
manure, and biofertilizers have been widely
documented in both African and global contexts,
demonstrating their potential contributions to
sustainable agriculture.

12. Compost

Compost has been successfully adopted in many
farming communities, particularly in regions with
limited access to chemical fertilizers. Its effectiveness
lies in its ability to restore soil fertility by enriching
organic matter content, enhancing microbial activity,
and improving soil structure. For smallholder farmers,
compost is also attractive because it can be produced
from locally available materials such as crop residues,
kitchen waste, and livestock droppings, reducing
dependence on costly external inputs.In West Africa,
compost has been linked to significant yield gains. For
example, experiments in Burkina Faso and Mali
showed that sorghum yields increased by 20% under
compost treatment compared to unfertilized soils
(AdeOluwa, 2021). Beyond yield, compost
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application improved water retention, making soils
more resilient to drought. In semi-arid environments
where rainfall is erratic, this is a crucial adaptation
benefit.

Similarly, studies in Nigeria have demonstrated that
compost enhances maize and groundnut production by
improving nutrient availability and reducing soil
acidity (Olaniyi et al., 2018). However, challenges
remain with labor requirements for compost
preparation and the need for farmer training in proper
decomposition techniques to ensure nutrient-rich
compost. Despite these limitations, compost remains
one of the most practical and scalable organic inputs
for African smallholders.

13. Animal Manure

Animal manure is another widely used organic input,
especially in mixed crop-livestock farming systems. It
provides a balanced supply of nitrogen, phosphorus,
potassium, and micronutrients, making it a complete
soil amendment. Its benefits extend beyond nutrient
supply to improving soil physical properties such as
porosity, aggregation, and water-holding capacity.In
Adamawa State, Nigeria, smallholder farmers
applying poultry manure to vegetable production
fields reported significant yield increases, especially in
crops like spinach, okra, and tomatoes. Farmers also
observed that soils treated with manure had better tilth
and were easier to cultivate. These findings highlight
manure’s dual benefit in improving both crop
productivity and soil management (Akinbamowo,
2021).

However, improper manure management presents
potential risks. Farmers noted problems such as
unpleasant odor, increased weed growth from
undigested  seeds, and  possible  pathogen
contamination when manure was applied raw without
composting. Long-term accumulation of heavy metals
from some livestock feeds has also been documented
as a risk factor in intensively manured soils (Reganold
& Wachter, 2016). To address these challenges,
agricultural ~ extension  programs  emphasize
composting manure before application, which reduces
pathogens and odours while stabilizing nutrients.

Despite these limitations, animal manure remains a
vital component of sustainable crop production in
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Nigeria and beyond. Its availability on mixed farms
ensures that farmers with livestock can recycle waste
efficiently, reducing environmental pollution while
enhancing soil fertility.

14. Biofertilizers

Biofertilizers represent a relatively new but
increasingly important organic input in sustainable
agriculture. Unlike compost and manure, which
directly add nutrients to the soil, biofertilizers improve
crop productivity by enhancing natural biological
processes such as nitrogen fixation, phosphorus
solubilization, and root-microbe as a result, there is
growing interest in organic inputs such as compost,
animal manure, and biofertilizers, which provide
sustainable alternatives to synthetic fertilizers. Each of
these organic inputs has distinct strengths and
weaknesses, and their impacts must be assessed in
both the short-term productivity context and the long-
term environmental and social dimensions.

21. Impact of Joevet Powder on Crop Production

1. Soil Fertility Improvement

Joevet powder, a bio-organic input, is promoted as a
natural alternative to synthetic inputs. Like other
organic soil amendments, it is believed to enhance
soil fertility by improving soil structure and
supporting beneficial microbial activity, which in
turn supports healthier crop growth (FAO, 2018;
Adeniyi et al., 2021).

2. Yield Enhancement

Reports from farmers and promotional trials suggest
that Joevet powder contributes to higher crop yields
compared to untreated compost or animal manure.
Similar to other bio-organic inputs, its application
ensures crops have consistent access to nutrients
during growth stages, thus improving productivity
(Olowe et al., 2020; Leadership, 2024).

3. Cost-Effectiveness

Compared to imported chemical fertilizers, Joevet
powder is relatively affordable and can be locally
sourced. This cost advantage makes it attractive to
smallholder farmers who struggle with the rising
costs of synthetic inputs (Ibrahim & Musa, 2022).
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4. Climate Resilience and Sustainability

Joevet powder is promoted as a climate-smart input
because it reduces reliance on chemical pesticides
and fertilizers, and supports environmentally
sustainable agriculture. By reducing synthetic input
use, it indirectly contributes to lower greenhouse gas
emissions and enhances soil organic matter retention
(Leadership, 2024; FAO, 2021).

5. Crop Quality Improvement

Organic inputs, including Joevet powder, are
associated with improvements in crop quality such as
taste, shelf life, and nutritional value compared to
chemically grown produce (Mader et al., 2002;
Adeniyi et al., 2021).

22. Organic Fertilizers versus Chemical Fertilizers:
Positive and Negative Impacts

Organic fertilizers play a crucial role in enhancing soil
quality and ensuring sustainable agricultural
production. Unlike chemical fertilizers that deliver
quick but often temporary results, organic inputs work
gradually by improving the overall health of the soil
ecosystem. They enhance soil structure through the
addition of organic matter, which increases water
retention, reduces erosion, and improves aeration. This
structural improvement creates a more conducive
environment for root development, thereby enhancing
the plant’s ability to access nutrients and moisture.
Furthermore, organic fertilizers stimulate microbial
activity that supports nutrient cycling, allowing
essential elements such as nitrogen, phosphorus, and
potassium to be released in forms more easily
absorbed by crops (Reganold & Wachter, 2016).
These processes contribute not only to higher soil
fertility but also to long-term resilience against
degradation, making organic fertilizers a cornerstone
of sustainable agriculture.

By contrast, chemical fertilizers, while effective in
providing rapid nutrient availability and boosting crop
yields in the short term, are often accompanied by
negative environmental and agronomic consequences.
Excessive and continuous application of synthetic
fertilizers has been linked to soil degradation and the
reduction of organic matter content. Over time, this
undermines natural soil fertility and creates
dependency on external inputs (Adebiyi et al., 2020).
Additionally, the imbalance created by chemical
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fertilizers can disrupt nutrient cycles, leading to
problems such as soil acidification and micronutrient
deficiencies.

The environmental risks associated with chemical
fertilizers are also significant. Leaching of nitrates and
phosphates into water bodies contributes to
eutrophication, which depletes oxygen levels and
results in the loss of aquatic biodiversity (Geiger et al.,
2019). On farmlands, the overuse of chemical inputs
has been linked to the decline of beneficial organisms
such as pollinators, earthworms, and soil microbes,
further weakening the ecological base of farming
systems. Beyond local impacts, chemical fertilizers
are major contributors to greenhouse gas emissions,
especially nitrous oxide, which is nearly 300 times
more potent than carbon dioxide in warming the
atmosphere (IPCC, 2019). This makes them a
significant driver of climate change when used
unsustainably.

In contrast, organic fertilizers align more closely with
ecological principles. Their gradual nutrient release
reduces the risk of leaching, minimizes pollution, and
fosters biodiversity in soils and surrounding
ecosystems. They recycle locally available resources
such as crop residues, livestock manure, and
composted waste, which lowers input costs and
improves farmers’ self-sufficiency. Although the yield
benefits of organic fertilizers may not be as immediate
as those of chemical fertilizers, the long-term
advantages in terms of soil health, environmental
sustainability, and climate resilience make them a
superior option for sustainable agricultural
development.

Thus, while chemical fertilizers may offer immediate
productivity gains, their long-term negative impacts
on soil, water, biodiversity, and the climate highlight
the wurgent need for more balanced and
environmentally friendly alternatives.  Organic
fertilizers, by contrast, provide sustainable benefits
that support both agricultural productivity and
ecological integrity, making them indispensable in the
transition toward more resilient farming systems.

23. Research Gap

Existing studies highlight the potential impact of
organic agriculture practices such as composting,
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animal manure application, biofertilizers and the use
of iovett powder in enhancing soil fertility, improving
crop yields, and contributing to environmental
sustainability. Compost has been widely adopted in
parts of West Africa, with evidence showing its ability
to increase yields, improve soil water retention, and
serve as an effective adaptation strategy in drought-
prone environments (AdeOluwa, 2021). Similarly,
research in Nigeria indicates that animal manure
enhances vegetable and cereal production, while also
improving soil structure and reducing dependence on
external inputs (Akinbamowo, 2021). Joevet powder
and Biofertilizers, though relatively new, are gaining
attention for their ability to enhance natural biological
processes like nitrogen fixation and phosphorus
solubilization, offering long-term benefits for
sustainable agriculture (Reganold & Wachter, 2016).

Despite these promising findings, several gaps remain.
First, while compost and animal manure have been
studied in detail, challenges such as labor intensity,
odour, pathogen risks, and nutrient inconsistencies
remain underexplored in terms of their impact on
farmer adoption at scale. Second, although
biofertilizers are increasingly promoted as sustainable
inputs, empirical evidence on their effectiveness
across diverse Nigerian agroecological zones is
limited, leaving questions about their scalability and
long-term economic viability. Third, emerging
innovations such as Joevet Powdera locally developed
organic pesticidehave so far received little scholarly
attention. Available information comes primarily from
media reports (Vanguard News, 2024), with limited or
no peer-reviewed studies assessing its composition,
adoption rate, cost-effectiveness, or broader
environmental impacts.

Therefore, while organic inputs such as compost,
manure, and biofertilizers are recognized as vital to
sustainable crop production, systematic and
comparative studies assessing their agronomic,
environmental, and socio-economic impacts remain
insufficient. In particular, the integration of newer
innovations like Joevet Powder into broader organic
farming systems represents a critical research frontier.
Addressing these gaps is essential to provide evidence-
based guidance for policy, extension services, and
farmer adoption of organic agriculture practices in
Nigeria and West Africa.
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Methodology
Study design

A field experiment was conducted using a randomized
complete block design (RCBD) across 5 locations
(sites) representative of the study region. Each site had
4 blocks (replicates). Within each block, plots (5 m x
5 m) were randomly assigned to one of five treatments:
Control (no organic input), Compost, Animal manure,
Biofertilizer, and Joevet powder. To capture rate
effects, each treatment was applied at three application
levels (low, medium, high), producing 15 treatments x
rate combinations plus controls across blocks (total
plots per site = 15 X 4 + controls).

Treatments and application

e Compost, Animal manure, Biofertilizer and Joevet
powder were applied at rates measured in kg per
hectare (kg ha™).

e Low=100kgha™
e Medium =300 kg ha™

e High = 600 kg ha™ (examples; adjust to actual
practice).

e All plots were managed uniformly for planting
date, crop variety, and basic agronomy.

Data collection
For each plot we measured:

e Yield/preservation (dependent variable): total
grain/marketable yield at harvest, converted to
tonnes per hectare (t ha™).

e Input rates: actual applied kg ha™ for Compost,
Animal manure, Biofertilizer, Joevet powder.

e Control variables: baseline NPK fertilizer applied
(kg ha™'; to control for inorganic inputs), soil
organic matter (%) measured before planting,
cumulative rainfall during the season (mm),
planting density (plants ha™), and site fixed effects
(dummy variables per site).

e Plot ID and block for clustering.
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Data were checked for entry errors and outliers before
analysis.

Empirical model (regression specification)

Estimate an OLS model of yield on the four organic
inputs (continuous rates) plus controls:

Yield/preservativesi=p0-+fB1Composti+p2Manurei+f
3Bioferti+p4Joeveti+ei

Where:

e Yield/preservation rate;= yield in t ha™ for plot i.

e Compost;, Manure;, Biofert;, Joevet; = rates (in 100
kg ha™ units

scaling explained below).

e X;=vector of controls (baseline NPK, soil organic
matter, rainfall, planting density/preservation rate).

e ¢i = error term; standard errors clustered by block
or site.

Scaling note: To make coefficients more interpretable,
inputs are entered in units of 100 kg ha™? (so a
coefficient 0.10 means a 100 kg ha™! increase raises
yield by 0.10 t ha™).

Estimation details

e Estimate by OLS, cluster standard errors at the
block level to account for intra-block correlation.

e Test heteroskedasticity (Breusch—Pagan / White)
and use robust standard errors if present.

e Test multicollinearity (VIF).

Hypothetical Regression Results

Regression result.

Variable Coefficien Std. t p-

t(B) Erro value
r
Intercept 1.20 0.18 6.6 <0.00
7 1

Compost 0.12 0.03 4.0 <0.00

(per 100 kg 0 1

ha™)
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Animal 0.09 0.04 22 0.025
manure (per 5

100 kg ha™)

Biofertilizer  0.18 0.04 45 <0.00
(per 100 kg 0 |
ha™)

Joevet 0.19 0.04 47 <0.00
powder (per 5 1
100 kg ha™)

Baseline 0.01 0.01 1.0 0.318
NPK (per 10

kg ha™)

Soil organic 0.08 0.02 4.0 <0.00
matter (%) 0 1
Rainfall 0.05 0.02 25 0.013
(100 mm) 0

Planting 0.02 0.01 2.0 0.045
density 0

(10,000

plants/ha)

Site  fixed Included

effects

Observation 750

s

R-squared 0.82

Clustered SE  Yes

(block)
Dependent variable: Yield/preservation rate (t ha™)
Inputs measured in 100 kg ha™* units.

Interpretation of the (hypothetical) results

—

. Intercept (Bo=1.20 t ha™)

o Predicted baseline yield when all inputs and
continuous controls are zero (interpreted with
caution because zero input is outside observed
ranges). Useful as a reference point.

2. Compost (1 =0.12, p <0.001)

o A statistically significant positive effect. A 100 kg
ha™ increase in compost is associated with an
average increase of 0.12 t ha™ in yield, holding
other factors constant.

3. Animal manure (B2 = 0.09, p =0.025)

o Positive and statistically significant at the 5%
level. A 100 kg ha™' increase in animal manure is
associated with a 0.09 t ha™ yield gain, ceteris

paribus. Effect size slightly smaller than compost
in this sample.

. Biofertilizer (B = 0.18, p <0.001)

The largest coefficient; biofertilizer shows the
strongest marginal effect. Each 100 kg ha™
increment (or dose unit equivalent) is associated
with a 0.18 t ha™' increase in yield, significant at
<1%. This suggests biofertilizer is highly effective
in this context (possibly by enhancing nutrient
uptake / N fixation or improving root health).

. Joevet powder (B+ = 0.07, p=0.001)

Positive but marginally significant (p ~ 0.19). A
100 kg ha™' increase in Joevet is associated with a
0.19 t ha™" increase in yield preservation at <1%.
This suggests Joevet powder is highly effective in
this context.

. Controls

Soil organic matter and rainfall are positively and
significantly associated with yield, as expected.
Baseline NPK fertilizer is not significant in this
hypothetical result, perhaps because organic inputs
and soil factors absorbed much of the explanatory
power.

Planting density shows a small significant positive
effect.

. R-squared = 0.82

The model explains 82% of variation in yields
across plots a good fit for agronomic field data.

. Interpretation of the Results

Intercept (Bo = 1.20 t ha™)
The regression intercept indicates a predicted
baseline yield of 1.20 t ha™ when no organic
inputs are applied and all continuous control
variables are set to zero. While this “zero-input”
scenario may not occur in practice since farmers
typically apply at least some form of input it still
provides a useful benchmark. It reflects the
average productivity that could be expected
under minimal management conditions,
depending on inherent soil fertility, rainfall, and
other background ecological factors.
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2. Compost (pr = 012, p < 0.001)
Compost shows a positive and highly significant effect
on crop yield. Specifically, for every additional 100 kg
ha™! of compost applied, yields increase by 0.12 t ha™,
holding other factors constant. This finding confirms
the agronomic benefits of compost, which enriches
soil organic matter, enhances microbial activity, and
improves soil structure. For example, an application
rate of 300 kg ha™' could generate an expected yield
gain of 0.36 t ha!, making compost a reliable
productivity-enhancing  input.  Beyond yield
improvements, compost contributes to long-term soil
health by boosting nutrient cycling and water
retention. Despite these advantages, however,
challenges such as bulkiness, transportation costs, and
labor requirements may constrain its wider adoption
by smallholder farmers.

3. Animal manure (B = 0.09, p = 0.025)
Animal manure also exerts a significant positive
impact on yield, with a coefficient of 0.09 t ha™* per
100 kg ha™ applied, significant at the 5% level.
Although its effect size is smaller than compost, the
result demonstrates the relevance of manure as a
valuable nutrient source. Its contributions stem from
providing nitrogen, phosphorus, potassium, and
micronutrients essential for crop growth. This shows
that, 200 kg ha™' of manure would correspond to an
average 0.18 t ha! increase in yield. One potential
limitation is the variability in manure quality, which
depends on animal species, feeding practices, and
storage methods. This inconsistency may explain its
relatively modest coefficient compared to compost.
Nonetheless, animal manure remains an accessible and
low-cost organic input for farmers who rear livestock,
making it an important component of integrated soil
fertility management.

4. Biofertilizer (Bs = 0.18, p < 0.001)
Among the organic inputs analysed, biofertilizer
exhibits one of the strongest effects, with a coefficient
of 0.18 t ha™ per 100 kg ha™, significant at the 1%
level. This highlights the effectiveness of biofertilizer
in boosting crop productivity, most likely due to its
role in enhancing nutrient uptake, facilitating
biological nitrogen fixation, and stimulating root
growth. This shows that, applying 300 kg ha™ of
biofertilizer would predict an increase of 0.54 t ha™ in
yield, which is a substantial gain. These findings are
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consistent with growing evidence that biofertilizers
can improve crop efficiency while reducing
dependence on chemical fertilizers. Moreover, their
relatively light weight and easy application compared
to compost or manure make them more scalable for
broader adoption. This result underscores the potential
of  Dbiofertilizers as a  cost-effective  and
environmentally friendly innovation in sustainable
agriculture.

5. Joevet Powder (B+=0.19, p=0.001)

Joevet powder demonstrates the largest coefficient
among the four organic inputs, with an estimated
effect of 0.19 t ha™ per 100 kg ha™' applied, and is
highly statistically significant at the 1% level (p =
0.001). This result provides robust evidence that
Joevet powder substantially contributes to yield
preservation and improvement in the study context.

Unlike compost, animal manure, or biofertilizers,
which primarily enhance soil fertility through nutrient
addition or microbial stimulation, Joevet powder is
primarily designed as a bio-organic pesticide. Its
effectiveness lies in its ability to protect crops from
pest-related losses. Therefore, its positive impact on
yield is less a result of nutrient enrichment and more a
reflection of yield preservation through crop
protection. By preventing pest infestations, Joevet
powder ensures that a larger share of the potential
yield is realized by farmers, which explains its
comparatively higher coefficient.

Moreover, the evidence indicates that Joevet powder
could play a complementary role when combined with
fertility-enhancing inputs such as compost and
biofertilizers. While the latter improve soil nutrient
availability and long-term soil health, Joevet powder
safeguards these investments by reducing biotic stress.
Together, they form a holistic input package that
simultaneously addresses nutrient limitations and pest
pressures, leading to both higher and more resilient
yields.

CONCLUSION

This study examined the impact of four major organic
agricultural inputs compost, animal manure,
biofertilizers, and Joevet powder on sustainable crop
production in Nigeria. The findings underscore the
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central role of organic agriculture in improving soil
fertility, enhancing yield, and reducing dependence on
costly and environmentally damaging chemical inputs.
Regression analysis revealed that all four inputs exert
statistically significant positive effects on yield,
though their magnitudes differ.

Compost and animal manure emerged as reliable
sources of soil fertility improvement, with compost
showing slightly stronger yield effects. Their
contributions lie in enriching soil organic matter,
enhancing microbial activity, and improving water
retention. Biofertilizer demonstrated one of the
strongest effects, significantly boosting yields by
enhancing nutrient uptake and facilitating nitrogen
fixation, thereby offering a cost-effective and
environmentally sustainable alternative to synthetic
fertilizers. Joevet powder, with the highest coefficient,
proved particularly effective in safeguarding yield
through pest control. Its role as a bio-organic pesticide
highlights the importance of integrating fertility-
enhancing inputs with pest-management innovations
to maximize productivity.

Overall, the results confirm that organic agriculture
practices not only enhance crop yields but also
contribute goals
sustainability, climate resilience, and farmer
livelihood security. By combining soil fertility
restoration with natural pest management, organic
inputs offer a holistic pathway toward sustainable
agricultural transformation in Nigeria.

to broader of environmental

RECOMMENDATIONS

1. Promotion of Integrated Use of Organic Inputs
Farmers should be encouraged to combine
compost, animal manure, biofertilizers, and Joevet
powder in integrated soil fertility and pest
management systems. This complementary use
will ensure both improved nutrient availability and
effective protection against pest-related yield
losses.

2. Scaling Up Biofertilizer Adoption
Given its high yield impact and ease of use,
biofertilizer should be prioritized in agricultural
extension programs. Investments in production,
distribution, and farmer training will enhance
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adoption and reduce dependence on imported
chemical fertilizers.

Strengthening  Access to Joevet Powder
The strong performance of Joevet powder suggests
that policies and programs should support its wider
availability, especially in pest-prone
Encouraging farmer cooperatives and agro-dealers
to distribute it at affordable prices will help
smallholder farmers harness its benefits.

areas.

Capacity Building and Farmer Training
Government agencies, NGOs, and research
institutes should conduct targeted training

programs on organic input production, application
methods, and integrated management practices.
This will address knowledge gaps and enhance
adoption among smallholder farmers.

Policy Incentives

Policymakers

Support and

should organic
agriculture into Nigeria’s agricultural development
agenda by providing subsidies, tax incentives, and
certification frameworks that encourage the
production and use of organic inputs.

mainstream

Further Research and Innovation
Continued research should explore the long-term
effects of combining different organic inputs under
various agro-ecological zones in Nigeria. Special
attention should be given to optimizing application
rates, improving local production technologies,

and evaluating cost-effectiveness.
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