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Abstract

Seasonal soil dynamics, expressed through changes in moisture, temperature, structure, porosity, colour and nutrient availability,
are central to agricultural productivity and sustainability. These changes are shaped by land-use systems and management
practices, yet farmers’ understanding and interpretation remain underexplored across agricultural systems. This study
comparatively examines farmers’ awareness and perceptions of seasonal soil changes across varied land-use systems in
southwestern Nigeria. A cross-sectional survey of 700 farmers was conducted using structured questionnaires to capture
awareness, perceptions, and information sources related to seasonal soil dynamics. Data were analysed using descriptive statistics
and chi-square tests. Results show generally high awareness of seasonal soil variability, with 69.7% of respondents very aware
of wet—dry season differences and 58.1% rating their awareness as very high. The dry season was identified as the least productive
period by 97.0% of farmers, while 80.9% linked low yields to declining soil conditions. Most farmers relied on personal
experience rather than formal extension services. Wet-season improvements in soil properties contrasted sharply with widespread
dry-season degradation. The chi-square test indicated a statistically significant deviation in awareness levels (y2 = 467.93, p <
0.05), highlighting the need to integrate farmers’ experiential knowledge with scientific soil assessment and targeted extension
support programmes.
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1. Introduction

Soil constitutes the foundation of agricultural production,  fluctuations in moisture, temperature, structure, nutrient avail-
yet it is not a static medium. Rather, soil is a dynamic and  ability, and biological activity, exert direct and indirect effects
living system whose physical, chemical, and biological prop-  on crop growth, yield stability, and long-term soil sustainabil-
erties vary seasonally in response to climatic conditions and ity [4]. In tropical agro-ecosystems, where rainfall regimes are
land management practices. Seasonal soil dynamics, including ~ strongly seasonal, these variations are particularly pronounced

and consequential.
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Agricultural land-use systems, such as annual cropping,
agroforestry, and conservation-based systems, differ sub-
stantially in how they mediate seasonal soil processes.
Management practices, including tillage intensity, residue
management, fertilizer application, and crop diversification,
influence the extent to which soils retain moisture, resist
erosion, and sustain nutrient cycling across seasons [11, 12].
Seasonal changes in soil temperature and moisture further
interact with land-use practices to shape nutrient availabil-
ity, especially nitrogen dynamics, highlighting the sensitiv-
ity of soil fertility to both climatic and management factors
[71.

Despite extensive scientific understanding of soil processes,
the effectiveness of sustainable soil management ultimately de-
pends on farmers’ awareness, perceptions, and interpretations of
soil change. Farmers’ decisions are strongly shaped by experien-
tial knowledge, local beliefs, and socio-economic constraints,
which influence how environmental signals are perceived and
acted upon [13, 14]. Indigenous and local knowledge systems
have historically supported farmers’ capacity to manage seasonal
variability; however, these systems are increasingly challenged
by climate change, agricultural intensification, and shifting socio-
economic conditions [9, 14].

Research shows that farmers’ awareness of soil dynamics
varies widely. Many farmers easily identify visible signs such
as soil hardness or surface crusting, but are less aware of
slower, hidden processes like organic matter decline or
changes in microbial activity [5]. Research from the African
Highlands highlights that this focus on surface indicators hin-
ders the adoption of sustainable land management practices,
especially when extension services are limited [6]. Addition-
ally, farmers' perceptions are influenced by their access to in-
formation, cultural beliefs, economic constraints, and attitudes
towards risk, resulting in varied responses even in similar en-
vironmental conditions [13].

While seasonal soil dynamics have been widely docu-
mented in soil science literature [2, 3], integrated analyses
that link land-use systems, farmer awareness, and percep-
tions of seasonal soil change remain limited. This knowledge
gap restricts effective communication between scientific re-
search and farm-level decision-making. Having insight into
how farmers perceive and interpret seasonal soil dynamics
across different land-use systems is therefore essential for
designing context-appropriate soil management strategies.

This study addresses this gap by comparatively analysing
farmers’ awareness and perceptions of seasonal soil dynamics
across varied agricultural land-use systems in some parts of
Ondo State, southwestern Nigeria. Specifically, the study aims
to (i) assess farmers’ awareness of seasonal soil changes, (ii)
examine their perceptions of how these changes affect soil
productivity and crop performance, and (iii) evaluate the im-
plications for sustainable soil management and climate adap-
tation. By grounding analysis in farmers’ lived experiences,
the study seeks to inform the co-design of extension strategies
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and policies that enhance soil resilience and agricultural sus-
tainability.

2. Materials and Methods

2.1. Study Area

The study was conducted in six Local Government Areas
(LGA) of Ondo State, southwestern Nigeria. Ondo State lies
within the tropical rainforest zone and experiences a humid
climate characterized by distinct wet and dry seasons. The re-
gion is underlain by diverse soil types, predominantly Alfisols,
which support crops such as cocoa, cassava, and maize. Geo-
logical formations include Precambrian Basement Complex
rocks in the northern parts and sedimentary formations in the
south, contributing to spatial variability in soil properties and
agricultural potential. Agriculture constitutes the dominant
livelihood activity, complemented by forestry and trading.

7
L

4 5 5 6

Legend

Study Area

[ LGABoundary

Source: Modified After Ondo State Survey Department, Akure
Figure 1. Map of Ondo State showing the study Areas.

2.2. Research Design and Sampling

A cross-sectional survey design was adopted to capture
farmers’ awareness and perceptions at a single point in time.
A stratified random sampling approach ensured representation
across different agricultural land-use systems and socio-de-
mographic categories. A total of 700 farmers participated in
the study. The sample size was determined using Yamane’s
(1967) formula and supported by convenience sampling to en-
sure adequate statistical power.
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2.3. Data Collection

Primary data were collected through face-to-face admin-
istration of structured questionnaires. The instrument captured
information on socio-demographic characteristics, observa-
tions of seasonal soil changes, perceived impacts on crop
productivity, awareness of soil indicators, and sources of in-
formation regarding soil dynamics.

2.4. Variables and Data Analysis

Farmers’ awareness levels were measured on a five-point Lik-
ert scale ranging from “not aware” to “very aware.” Perceptions

of seasonal soil change were recorded using categorical responses.

Data were analysed using descriptive statistics and chi-square
tests to examine deviations in awareness levels. Statistical signif-
icance was assessed at p < 0.05 using SPSS version 23.

3. Results

3.1. Awareness of Seasonal Soil Changes

Farmers demonstrated a high level of awareness of seasonal
soil changes (Table 1). A majority (69.7%) reported being very
aware of differences in soil quality between the wet and dry sea-
sons, while 23.0% indicated moderate awareness. Only a small
fraction (7.2%) reported low awareness, and 2.1% were unsure.

Table 1. Farmer awareness of seasonal soil changes.

Awareness level Frequency Percentage (%)
Very aware 488 69.7

Moderately aware 161 23.0

Not very aware 36 5.1

Not sure 15 21

Total 700 100.0

Author’s Analysis, 2025

When asked to rate their overall awareness of soil changes
across seasons (Table 2), 58.1% reported very high awareness,
20.0% reported high awareness, 19.3% moderate awareness,
and 2.6% low awareness.

Table 2. Self-rated awareness of soil changes across seasons.

Self-rated awareness level ~ Frequency Percentage (%)

Very high 407 58.1
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Self-rated awareness level ~ Frequency Percentage (%)
High 140 20.0

Moderate 135 19.3

Low 18 2.6

Total 700 100.0

Author’s Analysis, 2025

3.2. Seasonal Productivity Perceptions

Farmers were asked which season they considered least
productive (Table 3). An overwhelming majority (97.0%)
identified the dry season as the period of lowest soil produc-
tivity.

Table 3. Seasonal soil productivity perceptions.

Least productive season  Frequency Percentage (%0)
Dry season 679 97.0

Planting season 11 1.6

Harvesting season 10 1.4

Total 700 100.0

Author’s Analysis, 2025

When asked whether low crop yields were associated with
poor seasonal soil conditions, 80.9% agreed, while 19.1% did
not make this connection.

3.3. Sources of Information

Farmers largely relied on personal experience as their pri-
mary source of information about how soil changes (Table 4).
Experiences accounted for 69.0% of responses, while exten-
sion programmes (9.7%), community meetings or seminars
(10.4%), school (1.9%), and media (1.1%) were less com-
monly cited.

Table 4. Sources of information about soil changes.

. . Percentage
Source of information Frequency (%)
Personal experience 483 69.0
F:ommun_lty meet- 73 104
ings/seminars
Extension programme 68 9.7
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. . Percentage
Source of information Frequency (%)
School 13 1.9
Media 8 11
Combination (others) 55 7.9
Total 700 100.0

Author’s Analysis, 2025

3.4. Seasonal Soil Property Observations

During the wet season, 81.6% of farmers observed in-
creased soil moisture, whereas a smaller proportion (18.4%)
noted erosion as a prominent characteristic. Observations of
improved soil physical properties, including texture, structure,
porosity, and nutrient availability, reflected a positive view of
wet-season conditions.

3.5. Seasonal Changes in Soil Physical
Properties

Farmers reported pronounced seasonal differences in soil
physical properties across land-use systems. During the wet
season, most respondents perceived improvements in soil con-
dition (Table 5). Improved soil texture was reported by 97.7%
of farmers, while soil structure (91.4%), nutrient status
(96.0%), porosity (93.3%), and color (83.6%) were also
widely perceived to improve. These responses suggest that
rainfall plays a critical role in enhancing soil physical quality
and productivity.

Table 5. Perceived soil changes during the wet season (n = 700).

Z?tl)ll prop- : g;)[;roved g;);lstant Declined (%)
Texture 97.7 1.7 0.6
Structure 914 7.9 0.7
Nutrients 96.0 3.9 0.1
Porosity 93.3 5.9 0.9
Colour 83.6 14.7 1.7

Author’s Analysis, 2025

In contrast, the dry season was associated with widespread
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soil degradation (Table 6). A majority of farmers reported de-
clines in soil texture (85.9%), structure (91.0%), nutrients
(85.0%), porosity (95.9%), and color (74.1%), reflecting the
negative impacts of moisture stress.

Table 6. Perceived soil changes during the dry season (n = 700).

Property :(r;groved gzr;stant Declined (%0)
Texture 0.4 13.7 85.9
Structure 0.3 8.7 91.0
Nutrients 0.1 14.9 85.0
Porosity 1.3 29 95.9
Colour 0.1 25.7 74.1

Author’s Analysis, 2025

Farmers also showed strong awareness of climate-related
soil challenges, with most attributing soil degradation to inad-
equate rainfall, shortened wet seasons, prolonged dry seasons,
and increased temperatures. Rising temperature was strongly
linked to soil compaction and nutrient decline. In addition,
75.3% of farmers associated cattle invasion during dry periods
with soil degradation.

Regarding soil fertility management, most farmers relied on
visual observation (83.7%) to assess soil fertility, and soil
compaction was identified as the major dry-season challenge
(64.6%). Most respondents (79.4%) recognized soil differ-
ences across land-use types, while fertility management was
dominated by inorganic fertilizer use (58.7%), with limited
application of organic amendments.

3.6. Statistical Difference in Farmers’
Awareness and Perception of Seasonal Soil
Dynamics

A chi-square test results in Table 7, revealed a statistically
significant deviation from the expected distribution, % (3, N =
700) = 467.93, p< 0.05. Specifically, the majority of farmers
(n =407) reported a "Very High" level of awareness, which is
considerably higher than the expected count of 175. Con-
versely, only 18 farmers reported "Low" awareness, which is
substantially below the expected frequency. The categories
"High" and "Moderate" also showed smaller but notable devi-
ations from expectation, with 140 and 135 responses, respec-
tively.
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Table 7. Contingency Table: Rating of Awareness of Soil Changes.

Awareness Level Observed (O)

Very High 407
High 140
Moderate 135
Low 18

Total 700

Author’s Analysis, 2025

4. Discussions

The findings demonstrate a high level of farmer awareness
of seasonal soil dynamics, particularly the contrast between
wet and dry seasons. The predominance of “very high” aware-
ness reflects the strength of experiential knowledge accumu-
lated through long-term engagement with local agro-ecosys-
tems. Similar studies emphasize that repeated exposure to cli-
matic variability sharpens farmers’ ability to interpret envi-
ronmental change [10, 16].

The widespread identification of the dry season as the least
productive period aligns with established evidence linking
moisture deficits to soil compaction, reduced porosity, and nu-
trient decline [1, 4]. Farmers’ attribution of yield losses to
poor seasonal soil conditions further underscores the salience
of soil moisture as a key driver of productivity in rain-fed sys-
tems.

However, the heavy reliance on personal experience as the
primary information source highlights a critical gap in formal
knowledge dissemination. While experiential knowledge ena-
bles farmers to respond to visible soil changes, it may limit
awareness of less observable processes such as organic matter
depletion or microbial dynamics [5]. This pattern echoes find-
ings from Okoro & Tordue, who emphasize the need to inte-
grate scientific soil assessment with farmers’ local observa-
tions [8].

Perceived wet-season improvements in soil texture, struc-
ture, and nutrient status are consistent with evidence that ade-

guate moisture enhances aggregation and nutrient cycling [15].

Conversely, widespread reports of dry-season degradation re-
flect processes such as crusting and compaction under mois-
ture stress [1]. Farmers” limited recognition of erosion during
the wet season suggests potential underestimation of long-
term soil loss risks, supporting earlier observations by Yusuf
[17].

The significant variation in awareness levels indicates that
land-use systems and management practices influence how
farmers perceive seasonal soil change. Diversified systems
may buffer climatic extremes, while monoculture systems ex-
pose farmers to more pronounced degradation signals. These

Expected (E = 700/4) (O-BE)"2/E

175 303.88

175 7.00

175 9.14

175 147.91
467.93
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findings reinforce the importance of tailoring extension inter-
ventions to specific land-use contexts.

5. Implications for Sustainable Soil
Management

The results highlight the need for soil management strate-
gies that build upon farmers’ existing knowledge while ad-
dressing identified gaps. Extension programmes should link
scientific soil indicators with observable field-level signs to
enhance relevance and adoption. Climate-smart practices,
such as residue retention, cover cropping, and organic amend-
ments, can be more effectively promoted when framed in
terms of farmers’ experiences with moisture retention and soil
degradation.

6. Conclusion

This study demonstrates that farmers across different agricul-
tural systems possess a high level of awareness of seasonal
soil dynamics and their implications for crop productivity.
While experiential knowledge forms a strong foundation for
soil management decisions, limited engagement with scien-
tific insights constrains the adoption of sustainable practices.
Bridging local knowledge with science-based soil manage-
ment through targeted extension support is essential for en-
hancing soil resilience, climate adaptation, and long-term ag-
ricultural sustainability.
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