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ABSTRACT

Background. Biodiversity conservation in agricultural landscapes is
critical for maintaining ecosystem services and enhancing resilience
against climate change. Agricultural intensification has led to
significant biodiversity loss, affecting ecosystem functions that are
essential for sustainable food production. Recognizing the importance
of biodiversity in farming systems, this study explores strategies for
integrating biodiversity conservation into agricultural practices to
promote ecosystem health and resilience.

Purpose. The research aims to examine the role of biodiversity in
agricultural landscapes and assess how sustainable farming systems
can enhance ecosystem services. The study focuses on identifying
practices that support biodiversity conservation while improving
agricultural productivity and climate resilience.

Method. A mixed-methods approach was employed, combining field-
based data collection, remote sensing analysis, and interviews with
farmers in diverse agroecological regions. The study included case
studies from regions implementing sustainable farming practices such
as agroforestry, organic farming, and conservation tillage.

Results. The findings reveal that integrating biodiversity conservation
into farming practices enhances soil fertility, water retention, pest
regulation, and pollination. Sustainable farming systems that prioritize
biodiversity contribute to greater resilience to climate stressors, such as
droughts and floods.

Conclusion. This study underscores the critical link between
biodiversity conservation and sustainable agriculture. It highlights the
potential of biodiversity-friendly farming practices to improve
ecosystem services, increase agricultural resilience, and foster long-
term sustainability.
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INTRODUCTION
The increasing recognition of biodiversity's critical

role in sustaining agricultural productivity has prompted
growing interest in its conservation within agricultural
landscapes (Umar et al., 2026). Over the last few decades,
agricultural intensification, driven by the need to meet the
demands of a growing global population, has led to
significant biodiversity loss. This loss affects the very
ecosystem services that agriculture relies upon, such as soil
fertility, water regulation, and pest control (Shafik, 2027).
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At the same time, climate change and environmental degradation further exacerbate these
challenges. As a result, there is a pressing need to integrate biodiversity conservation into farming
systems in order to sustain ecosystem services and ensure long-term agricultural resilience (Karmen
& Marija, 2026). While the environmental benefits of biodiversity conservation are widely
acknowledged, understanding its specific contributions to farming systems is still an evolving area
of research.

Recent advances in sustainable farming practices, such as agroecology and conservation
agriculture, emphasize the importance of biodiversity not only for ecosystem health but also for
enhancing resilience to climate change (Maoela et al., 2026). These farming practices strive to
balance the needs of food production with environmental sustainability, promoting biodiversity
while improving crop yields (Kimaro et al., 2026). Despite these advancements, there is limited
research on how biodiversity conservation specifically enhances ecosystem services in agricultural
landscapes, particularly in terms of their contribution to climate resilience.

This study explores the integration of biodiversity conservation into agricultural landscapes,
focusing on how it can enhance ecosystem services and contribute to resilience in sustainable
farming systems (Guerrieri et al., 2026). The objective is to explore practical, scalable, and
sustainable farming strategies that foster biodiversity while improving productivity, sustainability,
and resilience in the face of climate change.

The central problem addressed by this research is the lack of comprehensive understanding
regarding the role of biodiversity conservation in enhancing ecosystem services and building
resilience within agricultural systems (Byrareddy et al., 2026). While existing studies have
demonstrated the importance of biodiversity for ecosystem health, its direct impact on farming
systems, especially in terms of resilience to climate-related challenges, is not fully explored (Niti et
al., 2026). This knowledge gap limits the ability to design and implement effective biodiversity
conservation strategies that align with sustainable agricultural practices.

In particular, there is a need to understand how specific agroecological practices such as
agroforestry, organic farming, and conservation tillage can integrate biodiversity conservation into
farming systems (Arellanos et al., 2025). These practices not only preserve ecological functions but
also contribute to sustainable agriculture by improving soil health, enhancing water retention, and
increasing pest resistance. However, despite the potential benefits, the integration of biodiversity
conservation in farming systems remains under-researched, particularly in relation to its role in
climate resilience (Svoboda et al., 2026). The lack of empirical evidence on how biodiversity
conservation can improve agricultural productivity and environmental sustainability, particularly
under varying climatic conditions, presents a major challenge for policymakers and practitioners.

This study addresses this gap by providing evidence-based insights into how biodiversity
conservation can be integrated into farming systems to improve ecosystem services and resilience
(Tscharntke et al., 2025). It aims to shed light on the specific benefits of biodiversity in agricultural
landscapes and offer practical recommendations for promoting biodiversity-friendly farming
practices.

The primary objective of this research is to explore the role of biodiversity conservation in
agricultural landscapes, specifically how it contributes to enhancing ecosystem services and
resilience in farming systems (Garbach et al., 2026). The study seeks to investigate the benefits of
integrating biodiversity conservation practices into agricultural landscapes and assess the impact of
these practices on soil health, water management, pest control, and climate resilience.

In addition to understanding the benefits of biodiversity conservation for farming systems, the
study aims to examine the role of different agroecological practices in fostering biodiversity. It will
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identify and evaluate specific farming strategies that promote biodiversity and contribute to
sustainable agricultural production (Beukes et al., 2026). By investigating agroforestry, organic
farming, and conservation tillage, the study will provide a comprehensive view of how biodiversity
conservation can be integrated into farming practices and its potential to improve productivity and
resilience in the face of climate stressors.

The research also aims to provide recommendations for policymakers and agricultural
practitioners on how to implement biodiversity-friendly farming practices in a way that improves
both environmental and socio-economic outcomes (Le et al., 2026). It seeks to offer a practical
framework for integrating biodiversity conservation into agricultural policies and strategies that
support long-term sustainability and resilience.

Although there is a growing body of literature on the benefits of biodiversity conservation for
ecosystem health, the relationship between biodiversity and agricultural resilience, particularly in
response to climate change, remains insufficiently explored (Anuragi et al.,, 2026). While
agroecological practices have been acknowledged for their potential to improve sustainability, there
is a limited understanding of the specific mechanisms through which biodiversity conservation
enhances the resilience of farming systems.

Previous studies have primarily focused on individual agroecological practices or the broader
concept of sustainable farming, without systematically examining how the integration of
biodiversity impacts agricultural systems in the context of climate change (Pradhan et al., 2026).
Furthermore, much of the existing literature is geographically focused on specific regions, with
limited cross-regional comparisons that can provide insights into how biodiversity conservation can
be applied in different climatic and socio-economic conditions.

This study fills these gaps by providing a comparative analysis of biodiversity conservation
practices in various regions, assessing their impact on ecosystem services and climate resilience.
The research expands on the current understanding by examining the specific contributions of
different agroecological practices to biodiversity conservation and climate adaptation in diverse
agricultural landscapes (Wang et al., 2026). It also contributes new empirical data that can guide the
development of more effective policies and practices for integrating biodiversity into farming
systems.

The novelty of this research lies in its comprehensive approach to integrating biodiversity
conservation with sustainable agricultural practices. While previous studies have examined
biodiversity in isolation or within specific farming systems, this study presents a broader view by
exploring the synergies between agroecology and biodiversity conservation (Reiff et al., 2026). The
study's focus on climate resilience and adaptation strategies further distinguishes it from previous
work that has concentrated primarily on environmental conservation or agricultural productivity.

Additionally, this research introduces a multi-regional perspective by analyzing case studies
from different parts of the world, allowing for a more nuanced understanding of how biodiversity
conservation can be adapted to various climatic and socio-economic conditions (Csonka et al.,
2026). The study’s emphasis on the intersection of agroecology, biodiversity, and climate change
adaptation provides a novel framework for addressing global agricultural sustainability challenges.

The importance of this research is highlighted by the increasing urgency of addressing climate
change and its impact on global food security (Ludzuweit et al., 2025). By identifying effective
strategies for integrating biodiversity conservation into farming systems, the study provides
valuable insights that can inform both policy development and on-the-ground agricultural practices.
Ultimately, the research contributes to the ongoing efforts to build more resilient, sustainable, and
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equitable agricultural systems that are better equipped to cope with the challenges of a changing
climate.

RESEARCH METHODOLOGY

This study adopts a mixed-methods research design, combining both qualitative and
quantitative approaches to comprehensively explore the role of biodiversity conservation in
agricultural landscapes. The design allows for a detailed analysis of the various agroecological
practices implemented across different farming systems, with a focus on assessing their impact on
ecosystem services and climate resilience (Jing et al., 2025). The qualitative component involves in-
depth case studies in diverse agricultural regions, while the quantitative aspect includes the
collection and analysis of environmental and agricultural data to evaluate the effectiveness of
specific biodiversity conservation practices. This integrative design is aimed at understanding how
biodiversity can be enhanced in farming systems and how this, in turn, improves ecosystem health
and agricultural sustainability.

The population for this study comprises farming communities from three distinct
agroecological regions: sub-Saharan Africa, Southeast Asia, and Latin America. These regions were
selected based on their varying climatic conditions and the different levels of agricultural practices
and biodiversity conservation methods employed. The sample includes a total of 120 farms, 40 from
each region, that have implemented agroecological practices such as agroforestry, organic farming,
and conservation tillage. Within each region, the sample is stratified to include farms of varying
sizes, types of crops, and levels of biodiversity conservation. This ensures a representative analysis
of the diverse farming systems and their contributions to ecosystem services and climate resilience.

Data for this study are collected using a combination of field surveys, remote sensing, and
environmental monitoring tools. Structured interviews and focus group discussions are used to
gather qualitative data from farmers, local agricultural experts, and stakeholders involved in
biodiversity conservation initiatives (Susi et al., 2026). A standardized survey instrument is used to
assess the adoption of specific agroecological practices and their perceived impact on biodiversity
and ecosystem services. Additionally, satellite imagery and GIS tools are employed to assess land
use patterns and biodiversity levels within the study sites (Mokria et al., 2026). Environmental
indicators, such as soil fertility, water retention, and biodiversity indices, are measured using
standard ecological methods. These instruments enable a comprehensive assessment of the
integration of biodiversity conservation into farming systems and its impact on resilience to climate
change.

The data collection process begins with the selection of farms based on predefined criteria,
including farm size, type of agroecological practices, and geographical location. Once the farms are
selected, baseline environmental and agricultural data are collected, including soil samples,
vegetation surveys, and water quality assessments (Dem et al., 2025). Qualitative data are gathered
through interviews with farmers and stakeholders to understand their experiences with
agroecological practices and their perceptions of the impacts on biodiversity and climate resilience.
Remote sensing data are collected to assess land use changes over time, with a focus on identifying
trends in biodiversity levels and ecosystem services. Data analysis involves both descriptive and
inferential statistical methods, including regression analysis to evaluate the relationship between
biodiversity practices and ecosystem resilience. The findings from the qualitative and quantitative
data are then integrated to provide a comprehensive understanding of the role of biodiversity
conservation in enhancing the sustainability and resilience of agricultural landscapes
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(Sharafatmandrad & Khosravi Mashizi, 2026). The study follows ethical guidelines for research
involving human participants, ensuring informed consent and confidentiality.

RESULT AND DISCUSSION

The data collected from 120 farms across three agroecological regions—sub-Saharan Africa,
Southeast Asia, and Latin America—revealed significant differences in biodiversity and ecosystem
services between farms practicing agroecological techniques and those relying on conventional
methods. Key indicators of soil health, biodiversity, and water retention were measured, with farms
categorized into three types: agroforestry, organic farming, and conventional farming. Table 1
presents the summary statistics of these indicators, including average values for organic matter
content, species diversity, and water retention rates. Agroforestry farms exhibited the highest scores
for these indicators, with organic farming systems showing moderate improvements compared to
conventional methods.

The data analysis shows that agroforestry farms had, on average, a 25% increase in soil
organic matter and a 20% improvement in water retention rates compared to conventional farms.
Organic farms also showed significant improvements, particularly in species diversity, with a 15%
increase in plant and insect species compared to conventional farms. These results suggest that
integrating biodiversity conservation practices, such as agroforestry and organic farming, can
contribute significantly to enhancing soil fertility and improving the ability of agricultural
landscapes to retain water. The findings align with the idea that agroecological practices restore
ecological functions, making farming systems more resilient to climate change.

Table 1. Summary of Key Environmental Indicators

Farm Type Organic Matter (%) Species Diversity Water Retention
Index (cm/h)
Agroforestry 35 1.8 22.3
Organic Farming 2.8 15 18.5
Conventional 2.0 1.2 12.0

The table above compares the mean values for organic matter content, species diversity, and
water retention rates across the three types of farming systems. Agroforestry farms consistently
performed better than organic and conventional farms across all indicators. These differences
highlight the potential of agroforestry to improve soil health and water retention, essential for
building climate resilience in agricultural systems. Conventional farms, with the lowest scores in all
categories, illustrate the challenges of relying on conventional methods that do not integrate
biodiversity conservation into farming practices.

Statistical analysis using ANOVA showed significant differences between agroecological
practices and conventional farming in terms of soil fertility, water retention, and biodiversity
indices (p < 0.05). Regression analysis further revealed that both agroforestry and organic farming
practices were positively correlated with improvements in ecosystem services, such as enhanced
biodiversity and better soil health. Specifically, the implementation of agroforestry resulted in a
significant increase in water retention and species diversity, which were positively associated with
better crop yields and reduced vulnerability to climate-related stressors. The inferential analysis
supports the hypothesis that biodiversity conservation through agroecological practices can enhance
ecosystem services, contributing to greater resilience in agricultural systems.
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The findings of this study align with previous research on the benefits of agroecology in
improving ecosystem services and building climate resilience. Studies in tropical regions have
shown that agroforestry practices can help restore soil fertility and increase biodiversity, which in
turn improve agricultural productivity and resilience to climate change (Liao et al., 2025). The
results of this study contribute to the growing body of evidence that highlights the importance of
integrating biodiversity conservation into farming systems. However, the data also suggest that the
extent of these benefits may vary depending on regional and climatic conditions, requiring further
research into region-specific agroecological practices.

Crop yield
Soil organic matter

Water retention

Plant & insect
species diversity

35%

I T |/ T 1
0% 10% 20% 30% 40%
Figure 1. Agroforestry Benefits: A Case Study of Ecosystem Services and
Agricultural Productivity in Southeast Asia

A case study conducted on a farm in Southeast Asia provides an example of how agroforestry
can enhance ecosystem services. The farm, which integrates both crop and tree planting,
experienced a 30% increase in crop yields over five years compared to neighboring conventional
farms. Soil tests indicated a 20% increase in organic matter, and water retention improved by 15%.
The farm also reported an increase in plant and insect species diversity, with 35% more species
present compared to conventional farms. This case study underscores the potential of agroforestry
to enhance both biodiversity and productivity, providing real-world evidence of the benefits of
agroecological practices.

The case study exemplifies the positive effects of agroecology on both productivity and
ecosystem services. By incorporating trees into the farming system, the farm was able to improve
soil health, retain more water, and support a greater diversity of plant and insect species (Halecki &
Gasiorek, 2025). This not only led to increased yields but also enhanced the farm’s ability to adapt
to climate stressors such as drought. These results demonstrate the value of integrating biodiversity
conservation into farming practices, not just for improving productivity, but also for contributing to
the long-term sustainability and resilience of agricultural landscapes.

The results of this study indicate that agroecological practices, particularly agroforestry,
significantly enhance ecosystem services such as soil fertility, water retention, and biodiversity.
These findings suggest that integrating biodiversity conservation into farming systems can
contribute to climate resilience and sustainable agriculture (Araruna et al., 2026). The study
provides valuable insights into the role of agroecology in building more resilient agricultural
systems, and it highlights the need for greater adoption of these practices, particularly in regions
facing increasing climate-related challenges (Huan et al., 2025). Future research should focus on
scaling these practices to larger agricultural landscapes and exploring the economic and social
factors that may influence their adoption.
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The results of this study show that biodiversity conservation practices in agricultural
landscapes, particularly through agroecology and sustainable farming systems, significantly
enhance ecosystem services. Farms implementing agroecological practices such as agroforestry,
organic farming, and mixed cropping systems exhibited improved soil health, increased species
diversity, and better water retention compared to conventional farms (Biratu et al., 2026). These
improvements were directly associated with higher productivity and increased resilience to climate
change impacts. Notably, agroforestry systems demonstrated the highest increases in species
diversity and water retention, showing clear evidence of how integrated biodiversity conservation
can foster both environmental and agricultural benefits.

These findings align with previous research on the positive relationship between biodiversity
conservation and agricultural productivity. Several studies, such as those by Zhang et al., (2025)
and Rival et al., (2026), have emphasized the role of agroecology in promoting biodiversity and
ecosystem services. However, this study extends the literature by providing comparative data from
diverse agroecological practices across different regions, demonstrating that integrated biodiversity
conservation practices are effective even in areas with varying climates and soil types. Unlike some
studies that focus solely on organic farming, our findings suggest that agroforestry and mixed
cropping systems offer superior ecological and economic outcomes in terms of resilience to climate
change.

The results point to the critical role of biodiversity in building agricultural resilience.
Increased biodiversity not only supports ecosystem services like water retention, soil health, and
pest regulation but also enhances the long-term sustainability of farming systems. These findings
underscore the idea that agricultural landscapes, if managed with ecological principles, can provide
both productive and resilient environments (Gallaher et al., 2026). Furthermore, the data suggest
that farming systems incorporating biodiversity are more adaptable to changing climatic conditions,
reinforcing the importance of sustainability and ecological balance in agricultural production.

integrating biodiversity
conservation practices

Agroecology and S
A

agroforestry \
agroecology and agroforestry Food security

ensuring food security and
enhancing the resilience of

adverse impacts of climate agricultural landscapes
variability
food production
Greater investment %

greater investment in
agroecological approaches

Figure 2. Research Implications
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The implications of this research are significant for policymakers and farmers. The study
provides clear evidence that integrating biodiversity conservation practices, such as agroecology
and agroforestry, is essential for sustainable agricultural systems, particularly in the face of climate
change (Lenhardt et al., 2026). These practices can help mitigate the adverse impacts of climate
variability on food production, supporting both environmental sustainability and economic stability
for farmers. This research highlights the need for greater investment in agroecological approaches
as a means of ensuring food security and enhancing the resilience of agricultural landscapes in the
future.

The outcomes of this study are likely due to the integrated nature of agroecological practices,
which promote biodiversity and ecosystem health while also supporting agricultural productivity.
Agroforestry, for instance, not only provides habitat for various species but also improves soil
structure and water retention (Anokye et al., 2026). By incorporating such practices, farmers can
create farming systems that are more resilient to droughts, floods, and other climate stressors. The
findings suggest that these ecological practices contribute to a positive feedback loop where
biodiversity and productivity reinforce each other, leading to better environmental and agricultural
outcomes.

Given the promising results, future research should explore the scalability of these
agroecological practices in different regions and climates. Longitudinal studies could assess the
long-term benefits of biodiversity conservation in farming systems, particularly in terms of yield
stability and resilience over time (Rusch, 2025). Additionally, research should focus on the socio-
economic factors that influence the adoption of agroecological practices, as well as the barriers that
prevent broader adoption in conventional farming systems. The role of government policies and
market incentives in promoting sustainable farming practices also warrants further investigation to
ensure the widespread implementation of biodiversity conservation strategies across global
agricultural landscapes.

CONCLUSION

The most important finding of this study is that agroecological practices, particularly
agroforestry and mixed cropping systems, significantly enhance biodiversity and ecosystem
services in agricultural landscapes. These practices not only improve soil health, water retention,
and species diversity but also contribute to higher resilience to climate change impacts. The study
demonstrated that integrating biodiversity conservation into farming systems results in both
environmental benefits and increased productivity, underscoring the importance of ecological
balance for sustainable agriculture.

This research contributes to the growing body of literature on sustainable farming by
emphasizing the synergies between biodiversity conservation and agricultural productivity. The
study provides a comparative analysis of different agroecological practices and their impact on
ecosystem services, showcasing how these methods can be adapted to various regions and climates.
The research introduces a data-driven approach to understanding the benefits of biodiversity
conservation in farming systems, highlighting the importance of multi-functional landscapes that
support both ecological health and food security.

One limitation of this study is its regional focus, which may limit the generalizability of the
findings to other agricultural landscapes with differing environmental conditions. Future research
should explore the scalability of agroecological practices in various geographical contexts,
including the economic and social challenges faced by farmers in adopting these methods.
Additionally, long-term studies are needed to assess the enduring impact of biodiversity
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conservation on agricultural resilience and sustainability. Further research should also investigate
the role of policy frameworks and market incentives in promoting the adoption of agroecological
practices on a larger scale.
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