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Abstract

The study assessed awareness and constraints to the utilization of climate-smart agriculture technolo-
gies among arable-crop farmers in Taraba State, Nigeria. The specific objectives were to examine the
awareness  levels  of  arable  farmers  on  climate-smart  agriculture  technologies;  and  identify  the
constraints faced in the utilization of CSA technologies among arable crop farmers in the study area. A
multi-stage sampling technique was used to select 282 respondents from seven local government areas.
Primary data were collected through structured questionnaire and analyzed using descriptive statistics
and measurement scale. The findings showed that respondents were generally aware of most listed CSA
technologies and practices,  as all  mean scores were above the benchmark,  indicating a high level of
awareness.  The  major  constraints  affecting  the  utilization  of  CSA  technologies  reveal  that  poor
infrastructure was the most severe constraint, with the highest mean score of 4.54. Limited access to
credit and funding ranked second with a mean score of 4.46. The high cost of CSA inputs and technolo-
gies was also a major constraint, with a mean score of 4.22. Poor market access for CSA-related produce
had a mean score of 4.14. Gender-based barriers to technology adoption also had a mean score of 4.14.
Climate  variability  and  unpredictability  had  a  mean  score  of  4.14.  The  study  concludes  that  the
awareness of CSA utilization is strong due to high levels of awareness. However, structural, financial, and
institutional  barriers  continue  to  hinder  optimal  utilization  of  these  technologies.  It  is  therefore
recommended that Government/ Non-Governmental Organization should invest in rural infrastructure
that promote CSA adoption and utilization. Financial institutions and the government should provide
farmer-friendly credit schemes with low interest rates and minimal collateral requirements.

Keywords:  Climate  Smart  Agriculture;  Utilization;  Farmers’  Awareness;  Constraints;  Arable  Crop
farmers; Taraba State

1 Introduction

Climate change is largely driven by human activities, particularly the emission of greenhouse gases
such as carbon dioxide and methane. According to Oyawole et al. (2019), its major effects include
rising global temperatures, sea-level rise, changing rainfall patterns, and the increasing occurrence of
extreme  weather  events  such  as  droughts,  floods,  and  storms.  Climate  change  has  consequently
become one of  the  most  pressing  global  challenges,  with  significant  implications  for  agricultural
production,  particularly in vulnerable regions such as sub-Saharan Africa (Thornton and Herrero,
2022). In response to these challenges, Climate-Smart Agriculture (CSA) has emerged as an approach
that seeks to achieve three interrelated objectives: sustainably increasing agricultural productivity,
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strengthening adaptive capacity and resilience to climate change, and reducing greenhouse gas (GHG)
emissions where possible. The contribution of a climate-smart agricultural technology is therefore
assessed in relation to its potential  to advance these three objectives.  Interventions ranging from
climate information services to improved field management practices can contribute to achieving
these goals (Khatri-Chhetri et al., 2019).

Africa is particularly vulnerable to climate change because of its dependence on climate-sensitive
economic activities, especially agriculture.  Paul et al. (2021), drawing on climate change evidence,
highlighted  the  increasing  temperatures  and  occurrence  of  extreme  weather  events  across  the
continent, including heatwaves, droughts, and floods. These changes have serious implications for
farmers  who  depend  largely  on  rain-fed  agricultural  systems.  Changes  in  rainfall  distribution,
prolonged dry spells, and rising temperatures can disrupt planting schedules, reduce soil moisture,
and negatively affect crop and livestock productivity. In this regard, CSA offers opportunities to help
farmers manage climate-related risks, improve the resilience of agricultural production systems, and
sustain their livelihoods under changing climatic conditions (Oueédraogo et al., 2019).

Agriculture  remains  an  important  source  of  livelihood  for  a  substantial  proportion  of  Nigeria's
population, particularly those living in rural communities (Udemezie, 2019). Arable crop farming in-
volves cultivating land to produce crops such as cereals, legumes, roots and tubers, and other food
crops.  The  agricultural  sector  continues  to  provide  employment  and  income-generating
opportunities for many Nigerians.  Pelemo et  al.  (2024) associated the increase in the number of
people engaging in  farming,  including young people,  with challenges such as  unemployment and
limited opportunities for alternative livelihoods. Rural areas are particularly important to agricultural
production  because  they  provide  much  of  the  land  used  for  crop  cultivation  and  other  farming
activities.  However,  despite the large population engaged in agriculture,  Nigeria continues to face
challenges relating to food insecurity and poverty (Elum and Okorodudu, 2021). These challenges un-
derscore the need to improve agricultural productivity, strengthen farmers' resilience, and promote
sustainable agricultural practices.

The productivity of arable crop farmers is increasingly threatened by the adverse effects of climate
change,  including  temperature  fluctuations,  flooding,  prolonged  droughts,  and  the  increased
incidence of pests and diseases (Musafiri et al., 2022). Unpredictable rainfall patterns and rising tem-
peratures can disrupt farming operations, reduce crop yields, and increase the risk of crop failure.
Climate conditions also influence crop selection, planting dates, and the length of the growing season,
thereby affecting agricultural productivity (Adebayo and Ojogu, 2019). Furthermore, high temperat-
ures  combined with  inadequate  rainfall  can  intensify  water  stress  in  crops  and negatively  affect
livestock  production,  including  poultry,  small  ruminants,  and  other  livestock  species.  These
challenges are particularly severe in sub-Saharan Africa, where widespread poverty, dependence on
subsistence agriculture, land degradation, desertification, and limited adaptive capacity increase the
vulnerability of farming households to climate-related shocks (Jacob, 2021).

Given these challenges, the adoption of Climate-Smart Agriculture has become an important strategy
for improving the sustainability and resilience of agricultural production systems. CSA encompasses a
range  of  agricultural  technologies  and  management  practices  designed  to  increase  productivity,
strengthen farmers' capacity to adapt to climate change, and, where feasible, reduce greenhouse gas
emissions. These practices can help farmers manage climate-related risks, improve the efficiency of
resource use, and maintain agricultural production under changing environmental conditions (Zheng
et al., 2024). However, the effectiveness of CSA depends partly on farmers' awareness of the available
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technologies,  their  understanding  of  the  associated  benefits,  and  their  ability  to  overcome  the
constraints that may hinder adoption and continued use.

In  Taraba  State,  agriculture  constitutes  a  major  livelihood  activity,  with  many  rural  households
engaged in arable crop farming and livestock production. However, agricultural activities in the state
are  increasingly  exposed to  climate-related challenges,  including irregular  rainfall,  prolonged dry
spells,  flooding,  and  land  degradation.  These  conditions  can  reduce  crop  yields,  threaten  the
livelihoods of smallholder farmers, and worsen food insecurity.  Edeh et al.  (2023) highlighted cli-
mate-related  pressures  on  agricultural  productivity  and  rural  livelihoods,  underscoring  the
importance of adaptation measures in vulnerable farming communities. In this context, CSA techno-
logies  offer  opportunities  to  improve  agricultural  resilience,  enhance  resource  management,  and
reduce farmers' vulnerability to the adverse effects of climate change.

Despite the potential benefits of CSA, the extent to which arable crop farmers are aware of and utilize
these technologies in Taraba State requires careful assessment. Limited awareness, inadequate access
to  agricultural  information  and  extension  services,  and  insufficient  institutional  support  may
constrain farmers' ability to identify and use appropriate climate-smart technologies. Understanding
farmers' awareness levels is important because awareness can influence their knowledge of available
technologies and their capacity to make informed decisions regarding their use. Similarly, identifying
the constraints faced by farmers is necessary for developing appropriate interventions to improve
access to, and utilization of, CSA technologies.

It  is  against  this  background that  this  study was conducted to  assess  awareness  and constraints
relating to the utilization of climate-smart agricultural technologies among arable crop farmers in
Taraba  State,  Nigeria.  Specifically,  the  study  sought  to  examine  the  level  of  awareness  of  CSA
technologies  among arable  crop  farmers  and identify  the  constraints  they  face  in  utilizing  these
technologies in the study area.

2 Methodology

2.1 Study area

The study was conducted in Taraba State, located in the northeastern region of Nigeria. It is one of
Nigeria’s largest by land area, with extensive tracts of agricultural land, forests,  and mountainous
regions. It lies between latitude $6{o}$`<!-- -->`{=html}30 to $9{o}$`<!-- -->`{=html}36’ N and the longitude
$9{o}$`<!-- -->`{=html}10’ to $11{o}$`<!-- -->`{=html}50’ E’ of the Greenwich meridian (Figure 1). Taraba has a
total land area of 54,473 km2 and a population of 2,294,800persons (NPC, 2006). However, using
Taraba’s mean annual growth rate of about 3.0% on this amount and projecting from the 2006 census
of 2.3 million citizens to 2025 using the exponential population growth model, Taraba’s population in
2025 would be projected at 4,023,428 people. The State’s monthly temperature ranges from 21°C to
30°C (Bashir et al., 2025). The area has two distinct seasons: the dry and rainy seasons. The rainy
season starts in April and ends in October, while the dry season starts in November and ends in April.
The average annual rainfall is between 800 mm and 2000 mm, while the maximum temperature is
about $34{o}$C is recorded in April, while the lowest mean temperature of $20{o}$C is recorded in January and Decem-
ber.

The state is ethnically diverse,  with several indigenous groups, including the Jukun, Mumuye, Tiv,
Fulani,  and  Kuteb.  The  population  density  varies  significantly  across  the  state,  with  higher
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concentrations in urban areas like Jalingo. Agriculture remains the dominant occupation in Taraba
State, with a significant portion of the population engaged in farming.

Figure 1. Map of Taraba State showing the selected local government areas. Source: National Centre for Remote
Sensing, Jos GIS Lab (2025).

2.2 Sampling procedure and sample size

The study was conducted across all four ADP zones: Zone I, Zone II, Zone III, and Zone IV. All the
farmers in the selected zone constitute the target population for the study. A multi-stage sampling
procedure was employed to select the respondents for the study. In the first stage, two LGAs in each
ADP Zone (except  the Sardauna Zone IV,  which stands alone due to  its  location on the Mambila
Plateau) were purposively selected for the study based on their arable crop production to make a
total of seven (7) LGAs. In the second stage, two wards were proportionately selected randomly from
each Local Government Area based on the relative level of arable crop production in that area. The
third  stage  involves  identifying  arable-crop  farmers  in  each  selected  ward  using  the  snowball
sampling technique, which is appropriate when the study population is not registered. The final stage
involves the random selection of arable-crop farmers from each ward using the Yamane (1967) for-
mula at 5% margin of error. Consequently, a total of 282 respondents were proportionately drawn
from the field survey sampling frame of 952 farmers and administered to the respondents; however,
four  questionnaires  were  discarded  due  to  incomplete  information,  only  278  were  successfully
analyzed (Table 1).

The Yamane (1967) formula is given as:

(1)
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Where:

n = Sample size

N = Population under study

e = Margin of error (5% or 0.05)

1= Constant

Therefore, a total of 282 respondents were selected proportionately for this study (Table 1), as calcu-
lated in Equation (2).

(2)

Table 1. Sampling frame and sample size.

ADP zone LGA Ward Sample frame Sample size

Zone I Ardo-kola Alim Gora 67 20

Ardo-kola 80 24

Zing Yakoko 70 21

Zing Ai 56 17

Zone II Bali Suntai 84 25

Bali A 60 18

Gassol Mutum Biu 87 26

Gunduma 87 26

Zone III Ussa Jenuwa 68 20

Kwanbai 62 18

Takum Tikari 45 13

Yukuben 42 12

Zone IV Sardauna Gembu 65 19

Nguroje 79 23

Total 7 LGAs 14 wards 952 farmers 282

Note: Field survey, 2025.

2.3 Methods of data analysis

The methods of data analysis for this study include descriptive statistics and measurement scale. A
three (3) point rating scale was used to measure objective I, examine the awareness level of arable
crop  farmers  on  CSA  technologies  in  the  study  area.  The  response  categories  were  not  aware,
somewhat aware and aware, assigned scores of 1,2 and 3 respectively. Descriptive statistics, including
frequency,  percentage  and mean scores  were  used to  summarize  the  responses.  The  three-point
Likert-type scale is shown as follows;

(3)
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where x̄ = Mean Score

∑ = Summation

f = frequency of the respondents

nr = Number of responses to the items

The decision rule is computed based on the assigned weight of the responses as follows;

(4)

Based on the computed score, responses with a mean score less than 2.0 were rejected, while scores
of 2.0 or higher were accepted.

In terms of constraints faced with the utilization of CSA technologies and practices, responses were
graded  from  “Very  severe  constraints  (5)”,  “Severe  constraints  (4)”,  ‘’Moderate  constraints’’  (3)”,
“Minor constraints (2)” and “Not a constraint (1)”. The five-point Likert-type scale is shown as fol-
lows;

The mean score was computed with Equation (3).

The decision rule is computed based on the assigned weight of the responses as follows;

(5)

Based on the computed score, any response with a mean score below 3.0 had low utilization con-
straints, while 3.0 and above was considered high utilization constraints of CSA technologies.

3 Results and discussion

3.1 Awareness level of climate smart arable crop production technologies and practices

Awareness of climate smart agricultural practices is important in influencing farmers’ adoption and
use of these technologies. Farmers who understand the benefits of these practices are more likely to
adopt them to improve productivity and mitigate climate change impacts. Table 2 presents respond-
ents' awareness and knowledge of climate-smart agricultural (CSA) technologies and practices for
arable  crop  production  in  the  study  area.  The  findings  showed  that  respondents  were  generally
aware of most listed CSA technologies and practices, as all mean scores were above the benchmark,
indicating a high level of awareness. The results showed the highest level of awareness for the use of
improved seed varieties,  with a mean score of  2.73.  This  indicates that  most farmers recognized
improved seed varieties as  an important climate-smart  practice to increase yields and withstand
harsh weather conditions. Early planting and changing planting dates also had a mean score of 2.56,
while  the  use  of  drought-tolerant  crop  varieties  had  a  mean  score  of  2.52.  This  suggests  that
respondents were aware of these practices, possibly because of frequent sensitization by extension
agents, government programmes, and non-governmental organizations.

Furthermore, the use of weather or climate information for planning had a mean score of 2.50, while
the application of minimum or zero tillage had a mean score of 2.49. Rainwater harvesting had a
mean score of 2.47; Intercropping, 2.42; crop rotation, 2.41; and the use of organic fertilizers and
compost, 2.40. This indicates that respondents had good awareness and knowledge of these practices
and their benefits. In addition, soil erosion control measures had a mean score of 2.34; efficient water
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use, such as controlled irrigation, had a mean score of 2.23; and mulching to conserve soil moisture
had a mean score of 2.19. This shows that respondents had moderate awareness of these practices.
Lastly, agroforestry (integrating trees with crops) had the lowest mean score of 2.06, though it was
still considered a good level of awareness. This reveals that, although respondents were somewhat
aware of agroforestry practices, they were the least known among the listed CSA technologies and
practices.

This finding is consistent with  Bashir et al. (2025), who studied rice farmers' awareness of climate
smart agriculture practices in Taraba State, Nigeria, and reported that most respondents were aware
of CSA, while a few were not. This indicates that awareness, as a stimulant and the first element in the
innovation adoption process, has been created on Climate-Smart Agricultural practices, though weak,
with most having no awareness, implying low knowledge of CSA in the study area. In contrast, Tiam-
iyu et al. (2017) found that a large proportion of agricultural stakeholders in Northern Nigeria were
unaware of most CSA practices, resulting in low uptake in the region.

Table 2. Awareness level of climate-smart arable crop technologies and practices.

CSA Technologies and Practices Not

Aware

Somewhat

Aware

Aware Mean Re‐

mark

Use of drought-tolerant crop varieties 5(1.80) 122(43.88) 151(54.32) 2.52 A

Early planting and changing planting dates 1(0.36) 120(43.17) 157(56.47) 2.56 A

Mulching to conserve soil moisture 14(5.04) 195(70.14) 69(24.82) 2.19 A

Crop rotation 9(3.24) 145(52.16) 124(44.60) 2.41 A

Agroforestry (integrating trees with crops) 18(6.47) 225(80.94) 35(12.59) 2.06 A

Use of organic fertilizers and compost 2(0.72) 161(57.91) 115(41.37) 2.40 A

Application of minimum or zero tillage 6(2.16) 128(46.04) 144(51.80) 2.49 A

Efficient water use (e.g., control irrigation) 12(4.32) 188(67.63) 78(28.06) 2.23 A

Soil erosion control measures (e.g., terracing) 3(1.08) 175(62.95) 100(35.97) 2.34 A

Use of weather/climate information for plan-
ning

2(0.72) 133(47.84) 143(51.44) 2.50 A

Intercropping (mixed farming) 6(2.16) 147(52.88) 125(44.96) 2.42 A

Integrated pest and disease management 2(0.72) 118(42.45) 158(56.83) 2.56 A

Use of improved seed varieties 1(0.36) 73(26.26) 204(73.38) 2.73 A

Use of post-harvest technologies 1(0.36) 117(42.09) 160(57.55) 2.57 A

Rainwater harvesting 2(0.72) 141(50.72) 135(48.56) 2.47 A

Gross mean 2.43

Note: Field survey, 2026. A = aware; figures in parentheses are percentages.

3.2 Constraints faced in the utilization of climate‐smart arable crop production technologies

The Utilization of climate-smart agricultural (CSA) technologies among arable crop farmers is often
hindered  by  socio-economic,  institutional  and  environmental  challenges.  Identifying  these  con-
straints is important because they determine the extent to which farmers can utilize and sustain the
use of climate-smart practices. Therefore, the major constraints affecting the utilization of climate-
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smart arable crop production technologies among respondents in Table 3 reveal that poor infrastruc-
ture, such as bad roads and inadequate storage facilities, was the most severe constraint, with the
highest mean score of 4.54. The results showed that 62.95% of respondents considered it  a very
severe  constraint,  while  29.86%  considered  it  a  major  constraint.  This  suggests  that  inadequate
infrastructure limits market access, increases post-harvest losses, and discourages the use of climate-
smart technologies.

Limited access to credit and funding ranked second with a mean score of 4.46. The findings showed
that 58.99% of the respondents considered it a very severe constraint, while 32.37% considered it a
major constraint. This suggests that many farmers lack the financial resources needed to acquire CSA
inputs and technologies. The high cost of CSA inputs and technologies was also a major constraint,
with a mean score of 4.22. The result indicated that 50.72% of the respondents viewed it as a major
constraint, while 35.97% viewed it as a very severe constraint. This implies that the cost of acquiring
improved seeds, irrigation systems, and other technologies may discourage farmers from utilizing
them. Poor market access for CSA-related produce had a mean score of 4.14 and was considered an
important  constraint.  The  findings  revealed  that  47.48%  considered  it  a  major  constraint,  and
34.17% considered it  a  very severe constraint.  This  may reduce farmers’  motivation to invest  in
climate-smart production if profitable markets are not readily available.

Gender-based barriers to technology adoption also had a mean score of 4.14. The result showed that
57.91% of respondents considered it  a major constraint,  and 28.78% considered it  a very severe
constraint. This suggests that unequal access to productive resources and information may hinder
some farmers, especially women, from utilizing CSA technologies. Climate variability and unpredict-
ability had a mean score of 4.14. The findings revealed that 59.71% of respondents considered it a
major  constraint,  while  27.70% considered it  very  severe.  This  indicates  that  uncertain  weather
conditions may make it difficult for farmers to plan and effectively implement CSA practices.

Table 3. Constraints to the adoption of climate-smart crop production practices among respondents.

Constraint Factors Not a con‐

straint

Minor con‐

straint

Moderate

constraint

Severe con‐

straint

Very severe

constraint

Mean Re‐

mark

Lack of awareness
and understanding of
CSA practices

11(3.96) 13(4.68) 81(29.14) 148(53.24) 25(8.99) 3.58 C

Inadequate access to
extension services
and training

3(1.08) 6(2.16) 54(19.42) 139(50.00) 76(27.34) 4.00 S

Limited access to
credit and funding

4(1.44) 2(0.72) 18(6.47) 90(32.37) 164(58.99) 4.46 S

High cost of CSA in-
puts and technolo-
gies

0(0.00) 0(0.00) 37(13.31) 141(50.72) 100(35.97) 4.22 S

Poor access to im-
proved seed varieties
and planting materi-
als

23(8.27) 81(29.14) 76(27.34) 65(23.38) 33(11.87) 3.01 C

Inadequate water
supply or irrigation
infrastructure

19(6.83) 27(9.71) 53(19.06) 116(41.73) 63(22.66) 3.63 C
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Constraint Factors Not a con‐

straint

Minor con‐

straint

Moderate

constraint

Severe con‐

straint

Very severe

constraint

Mean Re‐

mark

Limited access to
weather and climate
information

22(7.91) 53(19.06) 76(27.34) 88(31.65) 39(14.03) 3.24 C

Poor market access
for CSA-related pro-
duce

1(0.36) 3(1.08) 47(16.91) 132(47.48) 95(34.17) 4.14 S

Weak institutional
support and govern-
ment policy

0(0.00) 4(1.44) 47(16.91) 162(58.27) 65(23.38) 4.03 S

Land tenure insecur-
ity or small farm size

1(0.36) 10(3.60) 88(31.65) 130(46.76) 49(17.63) 3.77 C

Cultural resistance to
new farming prac-
tices

1(0.36) 4(1.44) 54(19.42) 167(60.07) 52(18.71) 3.95 C

Gender-based barri-
ers to technology ad-
option

2(0.72) 0(0.00) 35(12.59) 161(57.91) 80(28.78) 4.14 S

Poor infrastructure
(e.g., roads, storage
facilities)

1(0.36) 1(0.36) 18(6.47) 83(29.86) 175(62.95) 4.54 S

Climate variability
and unpredictability

0(0.00) 3(1.08) 32(11.51) 166(59.71) 77(27.70) 4.14 S

Lack of community
support or group
participation

2(0.72) 4(1.44) 44(15.83) 158(56.83) 70(25.18) 4.04 S

Gross mean 3.93

Note: Field survey, 2026. C = constraint; S = severe constraint; figures in parentheses are percentages.

Lack of community support or group participation was another significant constraint, with a mean
score of 4.04. The result indicated that 56.83% considered it a major constraint and 25.18% a very
severe constraint. This may limit information sharing, collective action, and mutual assistance among
farmers. Weak institutional support and government policy had a mean score of 4.03. The findings
showed that 58.27% considered it a major constraint, while 23.38% considered it very severe. This
suggests that inadequate policy implementation and weak institutional support may hinder wide-
spread use of CSA technologies. Inadequate access to extension services and training had a mean
score of 4.00. The result revealed that 50.00% of respondents considered it a major constraint, while
27.34% considered it  a  very severe constraint.  This  suggests  that  limited contact  with extension
services reduces farmers’ knowledge and technical capacity to implement CSA practices.

Cultural resistance to new farming practices was also a major constraint, with a mean score of 3.95.
The  findings  indicated  that  60.07%  considered  it  a  major  constraint,  and  18.71%  a  very  severe
constraint. This may be because some farmers prefer traditional farming methods and are reluctant
to adopt innovations. Land tenure insecurity or small farm size had a mean score of 3.77. The result
showed that  46.76% considered it  a  major constraint  and 17.63% a very severe constraint.  This
suggests that insecure land ownership discourages long-term investment in climate-smart technolo-
gies.  Inadequate water supply or irrigation infrastructure had a mean score of 3.63.  The findings
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revealed  that  41.73%  considered  it  a  major  constraint,  and  22.66%  considered  it  a  very  severe
constraint. This limits the use of irrigation and other water-related climate-smart practices.

Lack of awareness and understanding of CSA practices had a mean score of 3.58. The result indicated
that 53.24% considered it a major constraint, while 8.99% considered it a very severe constraint.
This  implies  that  some  farmers  may  not  fully  understand  the  benefits  and  application  of  CSA
technologies.  Limited  access  to  weather  and  climate  information  had  a  mean  score  of  3.24.  The
findings  showed that  31.65% considered it  a  major  constraint  and 14.03% considered it  a  very
severe  constraint.  This  may  affect  timely  decision-making  regarding  planting  and  other  farm
operations. Poor access to improved seed varieties and planting materials had the lowest mean score
(3.01),  though  it  was  still  considered  a  significant  constraint.  The  result  revealed  that  27.34%
considered it a moderate constraint and 23.38% considered it a major constraint.

One basic attribute of CSA practices is that they are cost-intensive, especially for agroforestry and
small-scale irrigation, requiring large investments but facing long recovery periods (Waaswa et al.,
2022). The high cost of utilizing CSA practices can scare farmers off. In this case, favourable economic
conditions could be central to farmers’  utilization of CSA practices (Waaswa et al.,  2022).  For in-
stance, low-budget/poor households are less likely to adopt CSA practices such as soil  and water
conservation technologies and crop diversification (Zeleke et al., 2022). Similarly, higher incomes can
increase the likelihood that farmers adopt and use new crop varieties, irrigation, and other water
management practices (Abegunde et al., 2020).

The findings of this study concur with Bashir et al. (2025), who studied rice farmers' awareness of
climate-smart agricultural practices in Taraba State and reported that high costs of labour, untimely
access to farm inputs, high cost of hired farmland and low access to agricultural extension services,
among others, were predominant constraints faced by the rice farmers in adopting CSA practices.
Similarly,  Onyeneke et al. (2018), in their study in Ebonyi State, Nigeria, found that the high cost of
inputs,  lack of access to inputs,  insufficient land and capital,  insufficient climate information, and
poor extension services were among the major barriers to the uptake of climate-smart agricultural
practices in the study area. A similar study by  Pelemo et al. (2024) on the usage of climate-smart
practices among arable crop growers in Kogi State, Nig, indicated that high cost of inputs, lack of
finance, lack of government support, and inadequate training on climate-smart practices were the
most severe constraints to adoption of climate-smart practices in the study area.

4 Conclusion

The study assessed the  awareness  and constraints  to  the  utilization of  climate-smart  agriculture
technologies among arable crop farmers in Taraba State Nigeria. The study concludes that awareness
levels of climate-smart agriculture technologies among respondents were generally high as most of
the listed CSA technologies and practices,  mean scores were above the benchmark,  with remarks
indicating a high level of awareness. The major constraints to the utilization of climate-smart arable
crop production technologies among respondents, were poor infrastructure, such as bad roads and
inadequate storage facilities, was the most severe constraint and limited access to credit and funding
ranked second among the main problems.
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5 Recommendations

Based  on  the  findings  of  the  study,  the  following  recommendations  were  made  to  enhance  the
utilization of climate-smart agricultural technologies among arable crop farmers: Government/ Non-
Governmental Organization should invest in rural infrastructure, particularly feeder roads, storage
facilities, and market access systems.; and financial institutions and the government should provide
farmer-friendly credit schemes with low interest rates and minimal collateral requirements.
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