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ABSTRACT

Climate change poses growing challenges to global
food systems, especially in sub-Saharan Africa,
where agriculture largely depends on rainfall. In
Nigeria, Benue State is becoming increasingly
susceptible to climate-related risks such as floods,
droughts, unpredictable rainfall, and extreme
temperatures. These climatic changes not only
undermine food production but also disrupt rural
livelihoods and food distribution networks. To
address this issue, this study conducts a
comprehensive review and analysis of existing
research on how climate change affects food
production in Benue State. Employing a qualitative
approach through a systematic literature review
(SLR), the study aims to consolidate current
knowledge, identify research trends, and assess the
evidence on climate impacts in the region. Data
were gathered from a range of secondary sources,
including peer-reviewed journals, academic theses,
government and institutional reports (such as those
from FAO, NIMET, and NBS), conference papers,
and relevant grey literature. The findings reveal
that shifting rainfall and temperature patterns due
to climate change are significantly affecting crop
yields in the state. Although local farmers have
adopted some adaptive measures, these responses
are often inadequate in scope and impact. The
study underscores the urgent need for more in-
depth, empirical research focusing on the socio-
economic effects of climate change and the success
of adaptation strategies. Additionally, it identifies
key research gaps, such as the scarcity of localized,
evidence-based data, insufficient assessment of
adaptation methods, and the underutilization of
indigenous  knowledge in climate resilience
planning. Closing these gaps is essential for
developing effective policies and sustainable

agricultural  practices that enhance climate
resilience in Benue State.

Key words: Evaluation, Impact, Climate Change,
Food and Production

l. INTRODUCTION
1.1. Background of the Study

Climate change has become one of the
most urgent global issues, significantly impacting
ecosystems, economies, and human well-being—
especially in regions dependent on agriculture. As
highlighted by the Intergovernmental Panel on
Climate Change (IPCC, 2021), increasing global
temperatures, unpredictable rainfall, and more
frequent extreme weather events are undermining
agricultural productivity and threatening food
security. This is especially critical in Sub-Saharan
Africa, where farming largely depends on rainfall
and is highly sensitive to climate fluctuations
(Oladipo, 2022).

In Nigeria, where agriculture forms the
backbone of the economy, climate change is
negatively affecting farming across diverse
ecological zones. The country has seen changes in
the timing of rainy seasons, a rise in both droughts
and floods, and a steady decline in crop yields
(Adefolalu, 2018). Benue State, widely known as
Nigeria’s “Food Basket,” plays a vital role in
national food production and relies heavily on
agriculture for employment and economic growth.
However, changing climate patterns now
jeopardize not only crop output in the state but also
rural incomes and the broader food distribution
system (Terungwa & Gimba, 2021).

1.2. Statement of the Problem

Climate change poses serious risks to
global food systems, particularly in sub-Saharan
Africa, where agriculture predominantly relies on
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rainfall. In Nigeria, Benue State is becoming
increasingly ~ susceptible to  climate-induced
challenges such as floods, droughts, unpredictable
rainfall patterns, and extreme temperatures. These
climatic disruptions have been linked to declining
crop Yyields, greater incidence of pests, soil
deterioration, and the disorganization of traditional
farming schedules. Although numerous studies
have explored the effects of climate change in
Nigeria, many of them are scattered or focus on
broader national or regional scales, often
overlooking detailed, localized insights specific to
Benue State.

To date, there has been no comprehensive
assessment that brings together, compares, and
critically analyzes existing research on how climate
change affects food production in Benue State. A
thorough review of this kind is crucial for
pinpointing gaps in current knowledge, assessing
the reliability and coherence of available evidence,
and guiding future research and policy
development. In response, this study aims to
address this deficiency by systematically
reviewing, evaluating, and synthesizing existing
literature on the impacts of climate change on
agricultural output in Benue State.

1.3. Research Objectives

The general objective of this study is to
review and synthesize existing literature on the
impact of climate change on food production in

Benue State, Nigeria. The specific Objectives are

to:

i. examine documented trends in climate
variables (rainfall, temperature) and their
reported effects on agriculture in Benue State;

ii. identify major food crops most affected by
climate variability in the state, according to
existing literature;

iii. assess the range of adaptation strategies
reported in literature as employed by farmers
in response to climate change and,;

iv. identify research gaps and suggest directions
for future empirical studies on climate change
and food production in Benue State.

1.4. Research Questions

i.  What are the reported effects of climate change
on food production in Benue State, based on
existing studies?

ii. Which climate variables are most commonly
linked to agricultural productivity in the
literature?

iii. What adaptation or mitigation strategies are
documented in the reviewed literature?

iv. What methodological gaps or inconsistencies
exist in the current body of knowledge?

1. LITERATURE REVIEW
The relevant literatures to achieve these objectives
are reviewed in the subheadings below.

2.1. Trends in Climate Variables and Their
Agricultural Impacts in Benue State

Rainfall plays a vital role in agricultural
productivity in Benue State, where farming is
largely dependent on natural precipitation. Over the
past decade, multiple studies have highlighted
increasing unpredictability in rainfall patterns
across the region. The Nigerian Meteorological
Agency (NIMET, 2019) reports that the timing of
the rainy season’s start and end in Nigeria’s North-
Central zone—including Benue State—has shifted,
resulting in shorter and less reliable growing
periods. Chukwudum and Nadarajah (2022) further
note that annual rainfall has become less consistent,
with some years experiencing excessive rains that
cause flooding, while others face premature drying,
both of which hinder crop development and reduce
yields.

These disruptions in rainfall patterns
significantly affect planting and harvesting
schedules. Okorie and lorver (2021) reported
instances in Gwer West Local Government Area of
Benue State where farmers began planting in
response to early rains, only to lose their seedlings
during subsequent dry spells before the rains
became steady. Such "false starts" are occurring
more frequently, eroding farmers' trust in
traditional planting cues and heightening the risks
associated with agricultural production.

Rising temperatures are also emerging as a
major concern. Research shows a steady increase in
average temperatures in Benue State over the last
two decades, adversely affecting soil moisture,
plant physiological processes, and the spread of
pests (Ezekiel & Mbanasor, 2020). A 2023 report
by ClimateAction.africa indicates that even a
modest rise of 1.5°C has contributed to lower
yields in staple crops such as maize and rice,
primarily due to heightened evapotranspiration and
heat stress on plants.

Additionally, extreme heat during the dry
season has been associated with a rise in bushfires
and reduced performance in livestock and poultry
farming (Terungwa & Gimba, 2021). This warming
trend is also altering the agro-ecological suitability
of certain crops, leading some farmers to switch
from traditional crops to more heat-resistant
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varieties like sorghum and millet (Adakole &
Torhemba, 2022).

Empirical evidence consistently shows a
strong link between climate variability and
agricultural performance in the region. Ayuba et al.
(2020) analyzed rainfall and yam production data
from 2010 to 2020 and found that evenly
distributed rainfall significantly correlates with
higher yields. In contrast, irregular rainfall was tied
to higher post-harvest losses and diminished
market availability. Similarly, ljirshar et al. (2025)
found that reduced maize yields were associated
with both delayed rainfall onset and intense heat
during critical pollination phases.

Despite these findings, there remains a
lack of localized modeling that predicts how
specific crops in Benue State respond to varying
climate conditions. Most studies focus on broad,
regional trends, leaving a critical gap in detailed;
farm-level data that could help farmers make
informed decisions about planting times and adopt
climate-smart agricultural practices.

2.2. Food Crops Affected by Climate Variability
in Benue State

Benue State is widely recognized for its
robust agricultural output, especially in the
production of key staples such as yam, cassava,
maize, rice, and soybeans (Benue State
Agricultural Development Programme
[BNARDA], 2020). However, increasing climate
variability—characterized by unpredictable rainfall,
rising temperatures, and extreme weather events—
has begun to severely impact the growth and yields
of these vital crops. Research indicates that some
crops are more susceptible to climate-related
stresses than others.

Yam and cassava are among the most
extensively cultivated and consumed crops in the
region. Yam cultivation, in particular, depends
heavily on consistent and well-distributed rainfall
during its crucial growth phases. Studies have
shown that disruptions such as early end to rains or
extended dry periods negatively affect tuber
development, leading to smaller and lower-quality
yields (Ayuba et al., 2020). While cassava is
relatively more resilient to drought, it still suffers
during its early growth stage when rainfall is
irregular. Ogwuche and Mbaya (2019) found that
yam production in Otukpo and Ogbadibo Local
Government Areas dropped by over 20% between
2015 and 2020, linking the decline to shortened
rainy seasons and increased soil temperature stress.

Maize and rice are especially vulnerable to
climatic fluctuations, particularly during sensitive

growth stages like germination and flowering.
Delayed rainfall and heatwaves during flowering
reduce maize pollination and grain development,
leading to lower yields (ljirshar et al., 2025). Rice
farming, especially in low-lying regions such as
Makurdi and Logo, faces frequent threats from
excessive rainfall, which causes waterlogging and
total crop failure. Terungwa and Gimba (2021)
note that mid-season floods have led to yield losses
exceeding 30% in lowland rice fields.

In addition, recent spikes in temperature
have contributed to a rise in pest outbreaks and
crop diseases, particularly in maize. Farmers have
increasingly reported issues such as premature
wilting and stunted plant growth, which they
attribute to high heat and inadequate soil moisture
(Oche & Yusuf, 2023).

Soybeans, although somewhat tolerant to
dry conditions, are also suffering due to shifting
weather patterns. Extended dry spells during
flowering reduce pod formation, while increased
humidity has encouraged the spread of fungal
diseases, resulting in significant post-harvest losses
(Adakole & Torhemba, 2022). Moreover,
inconsistent rainfall patterns have made traditional
planting schedules unreliable, undermining seed
germination and reducing the overall success of
legume cultivation.

A comparative analysis by Omenka and
lortyer (2021) identified yam and rice as the most
climate-sensitive crops in Benue State, with maize
following closely, while cassava and millet
demonstrated greater resilience. Nevertheless, even
these hardier crops are not entirely immune to the
long-term effects of erratic weather and shifting
temperature regimes.

There is also evidence of regional
differences in climate impacts: upland areas face
more intense heat stress, whereas lowland zones
are more vulnerable to flooding. This spatial
variation in climate risks makes it difficult to apply
uniform adaptation strategies across the state,
underscoring the need for localized studies to
inform targeted and effective agricultural planning
(Chukwudum and Nadarajah, 2022).

2.3. Farmers’ Adaptation Strategies to Climate
Change in Benue State

Farmers in Benue State, Nigeria, like their
counterparts in many rural agricultural areas, have
responded to the escalating challenges of climate
change with a mix of long-standing traditional
practices and emerging modern techniques. Over
the past decade, numerous studies have highlighted
these adaptive measures, showcasing the
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resourcefulness of local farming communities
while also exposing the systemic limitations they
encounter.

Smallholder farmers in the region
continue to rely heavily on indigenous knowledge
to cope with shifting weather patterns. As
Okwoche and Terhemba (2021) observe,
generations-old strategies such as modifying
planting schedules based on natural signs (like bird
behavior or flowering patterns), rotating crops, and
growing drought-tolerant crop varieties remain
central to their farming systems. Another
widespread approach is agricultural
diversification—growing multiple crops or using
land for varied purposes—which helps reduce risks
and supports stable food and income sources
(Ikyernum & Dzungwe, 2019).

For example, intercropping maize with
cassava or yam is a common practice that enhances
resilience by ensuring that even if one crop fails,
others may still succeed under uncertain weather
conditions. In flood-prone communities within
Guma and Logo Local Government Areas, farmers
use traditional observations—such as rising water
levels and changes in plant growth—to time the
transplanting of rice seedlings (Agbaji & Torkula,
2022).

In recent years, there has been a noticeable
increase in the awareness and uptake of climate-
smart agriculture (CSA) practices. These include
using high-yielding, drought-resistant, or fast-
maturing seed varieties, practicing agroforestry,
reducing soil disturbance through minimum tillage,
and applying soil and water conservation
techniques (Ugbede & Aondover, 2020). Improved
seed types have been particularly effective in
mitigating losses due to erratic rainfall and
shortened growing seasons.

Agroforestry—planting trees alongside
crops—is also gaining popularity, as it improves
soil moisture, reduces evaporation, and creates
favorable microclimates for crops (Oko &
Anjembe, 2023). However, the adoption of these
innovations remains uneven, largely due to
persistent barriers such as limited access to credit,
lack of technical training, and insufficient
information dissemination.

Support from institutions is crucial for
scaling up adaptation efforts. Agricultural
extension services are essential for training farmers
in climate-resilient methods, yet their reach in
Benue State is still inadequate. Awuese and Jirgi
(2021) found that less than 40% of farmers in
surveyed areas had received any climate-related
extension services in the previous three years.

While initiatives by the Benue State
Agricultural and Rural Development Authority
(BNARDA) and other NGOs—such as subsidized
seeds, fertilizers, and small irrigation schemes—
have been introduced, their overall impact has been
limited. Poor infrastructure, inconsistent policy
implementation, and insufficient funding have
weakened the effectiveness of these programs
(llevbare et al., 2022).

Despite these efforts, significant obstacles continue

to hinder effective adaptation:

e Financial constraints: Most farmers lack
access to affordable credit, making it difficult
to invest in improved seeds, tools, or irrigation
systems (Agada et al., 2020).

e Low awareness and education: Many
farmers have limited understanding of climate
change, which affects their ability to recognize
risks and adopt appropriate responses.

e Land tenure insecurity: Uncertain land rights
discourage long-term  investments  in
sustainable practices such as tree planting,
terracing, or soil conservation.

e Gender inequality: Women, who constitute a
large portion of the agricultural labor force,
often face unequal access to resources,
training, and  decision-making  power,
weakening their capacity to adapt (Terwase &
Ejembi, 2023).

These persistent challenges underscore the
need for more inclusive, well-funded, and targeted
support  systems.  Strengthening  institutional
frameworks, expanding extension  services,
improving access to finance, and addressing social
inequities—especially  gender  disparities—are
essential steps toward building a more resilient
agricultural sector in Benue State.

2.4. ldentified Gaps in the Literature and
Future Research Directions

Despite an increasing volume of research
on climate change and its impact on food
production in Benue State, significant knowledge
gaps remain. These shortcomings limit the ability
to design comprehensive, evidence-based policies
and targeted interventions that address the region’s
unique agricultural and climatic challenges. This
section identifies the main limitations in current
studies and suggests critical areas for future
research.

A key issue is the scarcity and limited
accessibility of long-term, localized climate data
for Benue State. Many existing studies depend on
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national-level statistics or short-term datasets that
fail to reflect long-term climate trends or the subtle
variations in microclimates across different parts of
the state (Agbaji & Torkula, 2022). Additionally,
research has predominantly focused on rainfall
patterns, with insufficient attention to temperature
fluctuations, extreme weather events, and their
direct effects on crop productivity.

To improve accuracy and relevance, future
research should prioritize the creation and use of
high-resolution, geographically specific climate
models. These tools would enable more precise
assessments of climate impacts at the local and
community levels, supporting better-informed
decision-making.

While numerous studies have explored the
general implications of climate change for
agriculture in Benue, few have conducted in-depth,
crop-specific analyses. Important staples like yam,
maize, and rice—central to food security in the
region—are often studied collectively, without
detailed examination of their distinct sensitivities
and adaptive capacities (Ikyernum & Dzungwe,
2019).

There is a clear need for focused research
on how individual crops respond to specific
climatic stressors. Such studies would enhance the
development of targeted adaptation strategies and
strengthen the guidance provided by agricultural
extension services.

Another critical gap lies in the
underrepresentation of socioeconomic factors in
climate change research. While the biophysical
impacts of climate change are well-documented,
variables such as gender dynamics, land ownership,
access to markets, and household income—which
significantly affect farmers’ adaptive capacity—are
often overlooked. For example, Terwase and
Ejembi (2023) note that women farmers encounter
distinct challenges in adapting to climate change,
yet these issues are rarely examined in depth.

Future research should adopt an integrated
approach that combines climatic data with
socioeconomic and cultural insights, allowing for a
more holistic understanding of how different
groups experience and respond to climate risks.

Indigenous knowledge systems, which
play a vital role in local adaptation, remain
underutilized and poorly documented in academic
literature. Although some studies have recorded
traditional farming practices, these accounts are
often descriptive and lack systematic analysis
(Okwoche & Terhemba, 2021).

To better capture local expertise, future
research should employ participatory methods such

as community-based vulnerability assessments,
focus group discussions, and ethnographic
fieldwork. These approaches can help uncover
valuable local innovations and strengthen the
integration of traditional knowledge into formal
adaptation planning.

Finally, there is a notable lack of
evaluation regarding the effectiveness of current
adaptation strategies in Benue State. While many
practices—such as crop diversification,
agroforestry, and early planting—are widely
reported, there is limited evidence on their actual
performance, who benefits most, and under what
conditions they succeed.

Moreover, there are few monitoring and
evaluation frameworks in place to assess the impact
of climate interventions over time. Future studies
should include rigorous impact assessments and
longitudinal research to track the outcomes of
adaptation  measures and  refine  policy
recommendations accordingly.

Addressing these research gaps will be
essential for building resilient agricultural systems
and ensuring sustainable food security in Benue
State.

2.5. Summary of the Literature Review

A review of current literature indicates
that climate change has significantly affected
agricultural production in Benue State, Nigeria,
mainly through altered rainfall patterns, rising
temperatures, and increased weather
unpredictability. These climatic changes have
created substantial challenges for food crop
farming, influencing crop yields, disrupting
traditional planting and harvesting cycles, and
exacerbating the incidence of pests and diseases.

The studies highlight that key staple
crops—particularly yam, maize, rice, and
cassava—are especially vulnerable to these climate
shifts. However, the degree of impact differs across
crops, depending on their biological characteristics
and the specific local environmental conditions in
which they are cultivated. In response, farmers in
the region have adopted various adaptation
measures, such as diversifying crops, adjusting
planting times, using improved seed varieties, and
relying on indigenous knowledge systems.
Nevertheless, the effectiveness of these strategies is
often constrained by limited access to information,
financial resources, and adequate institutional
support.

Despite these insights, important gaps
remain in the existing research. There is a shortage
of long-term, high-resolution climate data specific
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to Benue State, which limits accurate impact
assessments. Additionally, there is a lack of
detailed, crop-specific studies, minimal attention to
gender and socioeconomic factors, insufficient
documentation of local knowledge systems, and
few evaluations of how well adaptation strategies
actually perform in practice.

These shortcomings underscore the need for more
focused, inclusive, and evidence-based research.

In summary, while considerable progress
has been made in understanding how climate
change affects food production in Benue State, a
more comprehensive, collaborative, and data-rich
approach is essential to enhance knowledge,
improve adaptation efforts, and build long-term
resilience in the region’s agricultural systems.

1. METHODOLOGY

This study utilized a qualitative research
design grounded in the systematic literature review
(SLR) approach. This methodology is well-suited
for consolidating existing knowledge, identifying
emerging research trends, and assessing the current
state of evidence on how climate change affects
food production in Benue State, Nigeria. As a desk-
based study, it enables a comprehensive analysis of
previously documented information—such as
climate patterns, agricultural impacts, adaptation
measures, and research gaps—without the need for
primary data collection.

The data were gathered from a range of
secondary sources, including peer-reviewed journal
articles, academic theses, government reports,
publications by institutions like the Food and
Agriculture  Organization  (FAO), Nigerian
Meteorological Agency (NIMET), and National
Bureau of Statistics (NBS), conference papers, and
pertinent grey literature. Priority was given to
materials published between 2015 and 2025 to
ensure the findings reflect recent climate dynamics
and contemporary farming practices.

A thematic analysis method was applied to
organize and interpret the data. The reviewed
literature was categorized into four core themes
aligned with the study’s objectives. Each theme
was systematically coded and examined to uncover
recurring patterns, inconsistencies, and key
insights. The review critically assessed the
consistency (or variation) in research findings, the
methodologies used across studies, and the overall
strength of the available evidence, providing a
nuanced understanding of the topic

V. RESULTS AND DISCUSSION

This chapter outlines the consolidated
findings from the literature review, organized and
discussed in relation to the study’s specific
objectives. The analysis is structured around four
key themes: observed trends in climate variables,
the primary food crops impacted by climate
variability, adaptation strategies employed by
farmers, and the existing gaps in current research.

4.1 Trends in Climate Variables and Their
Effects on Agriculture in Benue State

Numerous studies have highlighted
notable changes in climate conditions in Benue
State over the last ten years, particularly in rainfall
patterns and temperature levels. Rainfall has
become more unpredictable, characterized by
delayed starts, premature ends, and intense
downpours that often lead to both droughts and
floods (Adebayo et al., 2019; NIMET, 2021).
These shifts have disrupted traditional agricultural
timelines, making planting and harvesting periods
less reliable and more uncertain.

Research indicates  that  average
temperatures in the region have risen by 0.2°C to
0.5°C per decade, contributing to higher
evapotranspiration rates, which in turn reduce soil
moisture and negatively affect crop productivity
(Ishaya & Salau, 2020). The combined effect of
unstable rainfall and rising heat has led to shorter
growing seasons, lower crop yields, and a greater
incidence of pests and diseases.

These results confirm that climate change
is not just a future projection but a present reality in
Benue State, with tangible impacts on both small-
scale and commercial farming operations.

4.2 Major Food Crops Affected by Climate
Variability

Research indicates that key staple crops—
yam, maize, rice, and cassava—are particularly
susceptible to climate variability in Benue State
(Onyeneke et al., 2018; Olagunju et al., 2020).
Yam, for instance, is highly sensitive to water
stress, and delayed rainfall has been found to
impair tuber development significantly. Similarly,
maize and rice, which require consistent moisture
during critical growth stages, have experienced
lower vyields due to droughts and flooding,
especially in low-lying regions.

In comparison, cassava, recognized for its
hardiness, generally withstands adverse climatic
conditions better. However, extended droughts that
exceed its tolerance limit have resulted in poor
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growth and reduced starch content in the tubers
(Ugbabe et al., 2021).

These crop-specific responses to climate
stress are essential for designing targeted, climate-
smart agricultural strategies that address the unique
vulnerabilities of each crop.

4.3 Adaptation Strategies Employed by Farmers
Farmers in Benue State have implemented
a range of strategies to reduce the adverse effects of
climate change on their farming activities. Key
adaptation practices documented in the literature
include:
i. Adjusting planting schedules to match shifting
rainfall patterns (Ishaya & Salau, 2020).
ii. Diversifying crops to minimize risk by spreading
exposure across different agricultural outputs
(Adebo & Sekumade, 2019).
iii. Adopting improved seed varieties that are
drought-resistant or early-maturing (Onyeneke et
al., 2018).
iv. Using organic manure and mulching to enhance
soil moisture retention.
v. Employing irrigation, although its use remains
limited due to high costs and inadequate
infrastructure.
Despite these efforts, the uptake of adaptation
measures varies significantly and is often hindered
by limited access to climate information, financial
constraints, and insufficient agricultural extension
services (Olagunju et al., 2020).
This highlights the importance of strengthening
institutional ~ support and  improving the
dissemination of climate-related knowledge to
expand the reach and effectiveness of proven
adaptation practices.

4.4 ldentified Research Gaps and Future
Directions

Despite the increasing amount of research
on climate change and agriculture in Benue State,
significant knowledge gaps persist. Major
shortcomings include:
* A lack of detailed, localized climate data, which
limits the development of accurate impact models
and effective early warning systems.
* Inadequate attention to gender-specific impacts,
with minimal research exploring how climate
change affects men and women differently or how
their adaptive capacities vary.
* Insufficient assessment of the effectiveness of
adaptation strategies, making it difficult to identify
which interventions are most efficient and cost-
effective.

+ The marginalization of indigenous knowledge
systems, which remain largely undocumented and
underused in formal climate adaptation planning.
To address these gaps, future studies should
embrace a multidisciplinary approach that
integrates scientific data with local insights.
Greater focus should be placed on collecting
empirical evidence and using participatory research
methods to ensure inclusive, context-specific, and
actionable outcomes.

4.5 Summary of Key Findings

The review reveals that climate change is
disrupting rainfall and temperature patterns in
Benue State, significantly affecting food crop
production. Although farmers have implemented
various adaptive measures, these efforts are
frequently constrained in scope and impact. There
is an urgent need for more in-depth, empirical
research that examines the socio-economic aspects
of climate change impacts and evaluates how
effective current adaptation strategies truly are.
Enhancing research in these areas is crucial for
guiding policies and interventions that are
grounded in reliable evidence.

V. CONCLUSION AND
RECOMMENDATIONS
5.1 Conclusion

This study aimed to assess the impact of
climate change on food production in Benue State,
Nigeria, through a comprehensive review and
synthesis of recent scholarly literature. The
findings indicate a clear pattern of climate
variability—marked by unpredictable rainfall,
rising temperatures, and more frequent extreme
weather events—all of which have negatively
affected agricultural output in the region.

Key staple crops, including yam, maize,
rice, and cassava, exhibit differing levels of
sensitivity to these climatic shifts, posing serious
challenges to food security and the livelihoods of
rural communities. Although farmers are becoming
more aware of climate change and have adopted
various adaptive measures—such as adjusting
planting schedules, using improved seed varieties,
and practicing soil conservation—these efforts are
often constrained by limited access to information,
financial resources, and weak institutional backing.

The review also identifies critical gaps in
current research, such as the scarcity of empirical
and locally specific data, insufficient assessment of
how well adaptation strategies work, and the
underutilization of indigenous knowledge in
climate response planning. Closing these gaps is
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essential for promoting sustainable agricultural
development and enhancing the resilience of
farming systems in Benue State amid ongoing
climate challenges.

5.2. Recommendations
Based on the findings of this review, the following
recommendations are put forward:

5.2.1 Strengthen Climate Monitoring and Data
Infrastructure

There is a critical need to enhance climate
data collection and sharing in Benue State.
Government agencies and research organizations
should invest in expanding weather monitoring
networks, utilizing remote sensing tools, and
supporting community-based observation systems
to improve the accuracy of climate predictions and
support informed agricultural planning.

5.2.2 Expand the Adoption of Climate-Smart
Agriculture

Agricultural extension services should be
strengthened and expanded to provide farmers with
training and resources on climate-resilient
practices. These include cultivating drought-
tolerant crop varieties, applying integrated soil
fertility techniques, and adopting efficient water
management methods such as small-scale irrigation
and rainwater harvesting.

5.2.3 Improve Access to Climate Information
and Financial Resources

Timely and relevant agro-climatic
information should be delivered to farmers through
accessible channels such as mobile phones, radio
broadcasts, and farmer cooperatives to support
better farming decisions. Additionally, financial
support systems—including subsidies, low-interest
agricultural loans, and crop insurance—should be
expanded and made more accessible, particularly
for small-scale farmers.

5.2.4 Encourage Collaborative Research and
Policy Engagement

Partnerships between universities,
agricultural research institutions, policymakers, and
local communities should be fostered to conduct
practical, problem-solving research on climate
challenges. Research outcomes should be translated
into clear policy recommendations and integrated
into national and regional climate adaptation and
agricultural development strategies.

5.2.5 Integrate Indigenous Knowledge into
Adaptation Planning

Local farmers’ traditional knowledge and
adaptive practices should be systematically
documented and incorporated into formal climate
adaptation frameworks. Recognizing and building
upon these time-tested strategies can enhance the
relevance and effectiveness of resilience-building
initiatives.

5.2.6 Promote Gender and Social Inclusion in
Climate Interventions

Future research and adaptation programs
must examine how climate change impacts
different social groups, particularly women and
youth, who often face disproportionate challenges.
Designing inclusive and equitable interventions
will ensure that adaptation efforts benefit all
members of farming communities.

5.3 Suggestions for Future Research
To build on the insights from this study, future
research should:
i. Conduct field-based empirical studies using
longitudinal climate and crop yield data.
ii.  Examine the socio-economic implications of
climate change on household food security.
iii. Evaluate the effectiveness of various
adaptation strategies in different agro-
ecological zones of Benue State.
iv. Explore the potential of digital technology
and climate advisory tools in enhancing
farm-level adaptation.

5.4. Limitations of the Study

This review faces several limitations, including:

i. The limited availability and access to studies
specifically focused on the Benue State region.

ii. The possibility of publication bias, as research
with non-significant or negative findings may not
be widely published or included.

iii. Dependence on secondary data, which may not
offer the same depth and detail as original, field-
based research.

iv. Language constraints that exclude relevant
literature published in languages other than
English.

Despite these constraints, the study offers
a thorough synthesis of existing knowledge and
highlights key areas that warrant further research.
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