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ABSTRACT : 

Organic farming has emerged as a crucial player in the realm of sustainable agriculture, offering a promising avenue for preserving biodiversity across various 

ecological dimensions. This comprehensive review gathers the latest insights from 2020 to 2024, delving into the relationship between organic farming practices 

and biodiversity outcomes in both above-ground and below-ground ecosystems. By analyzing recent meta-analyses, field studies, and long-term research, we find 

that organic farming consistently promotes greater species diversity compared to conventional methods. This is particularly evident among soil microorganisms, 

pollinators, birds, and plant communities. In fact, organic farms show biodiversity indices that are 27-50% higher across different taxonomic groups, with soil 

organic carbon stocks increasing by 27-71% compared to traditional systems. Nevertheless, challenges remain, such as yield gaps, economic sustainability, and the 

varying benefits of biodiversity depending on specific contexts. Moving forward, the emphasis should be on integrating precision agriculture technologies, planning 

at a landscape scale, and crafting policies that recognize the ecosystem services provided by organic farming. In summary, organic farming shines as a promising 

strategy for harmonizing agricultural productivity with biodiversity conservation, but achieving success will necessitate focused strategies and ongoing research 

into optimization methods. 
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INTRODUCTION: 

Organic farming is all about embracing a sustainable way of growing food that focuses on keeping our ecosystems balanced and preserving 

biodiversity. It does this by steering clear of synthetic pesticides, fertilizers, and genetically modified organisms. Instead, organic farming relies on natural 

techniques like crop rotation, biological pest control, composting, and integrated pest management to keep the soil healthy and the ecosystem thriving. 

The link between organic farming and biodiversity conservation is quite remarkable, showing strong positive effects across various ecological aspects. 

Studies have shown that organic farms tend to host a much greater variety of species compared to traditional farming methods. These practices create 

diverse habitats that welcome all sorts of plants and animals, from helpful insects and soil microbes to birds and small mammals. By avoiding synthetic 

chemicals, organic farming allows natural predator-prey dynamics to thrive, leading to self-sustaining biological control systems that help maintain crop 

yields without relying heavily on outside inputs. 

Soil biodiversity really thrives with organic farming practices. Research shows that these methods lead to a boost in microbial diversity, a rise 

in earthworm populations, and an increase in soil organic matter. Due to these biological enhancements, we observe an improved soil structure and 

enhanced water retention, both of which are essential for sustainable agriculture and long-term carbon storage. Plus, organic farms usually have a richer 

variety of plant species, thanks to techniques like cover cropping, integrating agroforestry, and protecting field margins and hedgerows. The benefits of 

conservation stretch beyond the farms themselves, as organic farming helps enhance biodiversity on a larger scale by minimizing chemical runoff, 

safeguarding water quality, and creating corridors for wildlife. These practices are vital for supporting pollinators, which play a crucial role in agricultural 

productivity and the stability of ecosystems. There are still many hurdles to overcome, such as yield gaps, economic feasibility, and the scalability of 

organic systems. While it’s true that organic farming might yield less per acre for some crops, the benefits like improved ecosystem services, fewer 

environmental impacts, and the conservation of biodiversity make a strong case for incorporating it into sustainable food production strategies. Ongoing 

research and supportive policies are crucial for maximizing the role of organic farming in global biodiversity conservation efforts. 

The way we farm has changed dramatically over the last hundred years, and this shift has had a huge impact on ecosystems around the world, 

raising serious concerns for biodiversity and ecological balance. Today’s agricultural practices are caught in a tough spot: they need to produce more 

food to meet rising demand while also tackling the environmental fallout from intensive farming, like habitat loss, pollution from chemicals, and the 

decline of various species (Campbell et al., 2017; Benton et al., 2021).Organic farming has emerged as a prominent alternative that prioritizes 

sustainability and the conservation of biodiversity, while maintaining productivity. 

According to the International Federation of Organic Agriculture Movements (IFOAM), organic agriculture is a comprehensive approach to 

farming that aims to boost the health of agro-ecosystems, which includes enhancing biodiversity, supporting biological cycles, and improving soil health 

(Reganold & Wachter, 2016). The core values of organic farming health, ecology, fairness, and care recognize how interconnected agricultural practices 

are with larger ecological systems and highlight the importance of maintaining biodiversity as both a goal and a method for achieving sustainable 

production. In recent years, organic farming has seen remarkable growth around the globe, with certified organic land expanding to 74.9 million hectares 

by 2020, marking a staggering 287% increase since 2000 (FiBL & IFOAM, 2022). The latest figures and the statistical yearbook "The World of Organic 

Agriculture" was presented on 11 February 2025 at BIOFACH, the world's leading trade fair for organic food in Nuremberg. The global organic farming 
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area increased by 2.5 million hectares in 2023, reaching almost 99 million hectares. The sales of organic food reached nearly 136 billion euros in 2023. 

This upward trend is driven by consumers’ desire for eco-friendly products and a growing awareness among policymakers and farmers about 

how organic practices can tackle various sustainability issues at once. For example, the European Union's Farm to Fork Strategy aims for 25% of farmland 

to be organic by 2030, clearly linking the growth of organic farming to goals for conserving biodiversity (European Commission, 2020). 

The relationship between organic farming and biodiversity conservation is a fascinating web of interconnected factors. By banning synthetic 

pesticides and fertilizers, organic farming reduces harmful effects on non-target organisms and encourages a richer variety of soil microbial communities. 

Practices like crop rotation and cover cropping not only improve habitat diversity but also boost resource availability for different species. Plus, organic 

standards often require the protection of semi-natural habitats and the creation of ecological infrastructure, which helps establish corridors and safe havens 

within agricultural areas (Tuck et al., 2014; Bengtsson et al., 2005). That said, the impact of organic farming on biodiversity isn't always straightforward 

or positive across the board. Recent studies have uncovered intricate, context-sensitive relationships that depend on factors like landscape composition, 

the intensity of management within organic systems, and regional characteristics (Gonthier et al., 2014; Batary et al., 2011).  

Current Evidence on Organic Farming and Biodiversity 

Soil Biodiversity and Health 

Soil ecosystems are truly the backbone of agricultural biodiversity, housing about 25% of the world's species diversity within a surprisingly 

thin layer of soil (Bardgett & Van Der Putten, 2014). Recent research has consistently highlighted that organic farming systems are particularly effective 

at boosting soil biodiversity across a range of taxonomic groups and functional categories. A comprehensive meta-analysis by Christel et al. (2021), 

which looked at 127 different studies, found that organic farming systems promote significantly higher microbial diversity compared to conventional 

methods. Specifically, bacterial diversity saw increases of 15-25%, while fungal diversity improved by 20-40%. These benefits are largely attributed to 

higher organic matter inputs, reduced chemical disturbances, and more diverse crop rotations that provide a variety of substrates for microbial 

communities. One of the most striking pieces of evidence comes from recent studies on earthworm populations, which are crucial indicators of soil health 

due to their role as ecosystem engineers. Research by Ferguson and Lovell (2024) focused on permaculture and organic systems, revealing that earthworm 

abundance was 201% higher than in conventional fields, with species richness improving by 77%. These results align with broader European studies that 

consistently show a positive response of earthworms to organic management practices, particularly in no-tillage systems and with organic matter additions. 

Another key aspect of soil biodiversity in organic systems is soil carbon dynamics. Recent studies have reported increases in soil organic carbon ranging 

from 27-71% in organic systems compared to conventional agriculture, along with improvements in soil structure, water retention, and nutrient cycling 

capacity (Morugan-Coronado et al., 2022). These alterations create cascading effects throughout soil food webs, promoting higher abundance and 

diversity of soil fauna, including nematodes, arthropods, and other invertebrates. 

The timing of soil biodiversity recovery in organic farming has become a hot topic in recent research. Studies over time indicate that while 

you can see some benefits in biodiversity within 2-3 years after switching to organic methods, it might take 5-10 years or even longer for soil ecosystems 

to fully bounce back, especially for more delicate species and complex community structures (Lori et al., 2017). This delay is important for shaping 

policies and guiding farmer’s decisions about going organic. However, the results of soil biodiversity in organic systems are not always positive for every 

type of organism. Recent studies have shown that certain soil microbes, especially fungi in some cases, might not always respond well to organic 

management. Additionally, the impact of organic practices can vary significantly depending on soil types, climate, and landscape features, which 

underscores the need for management strategies that are customized for specific locations. 

Above-ground Biodiversity: Pollinators, Birds, and Mammals 

 The biodiversity found above ground in organic farming systems has become a hot topic in research, especially when it comes to protecting 

our pollinators. With growing global concerns about their decline and the vital ecosystem services they provide, recent studies show that organic farming 

really shines compared to conventional methods in boosting both the diversity and numbers of pollinators. A key study by the Organic Trade Association 

(2024) found that organic farms boast an impressive 50% increase in pollinator diversity compared to their conventional counterparts, particularly 

benefiting wild bee species. This finding is backed by extensive research across various European countries, which revealed that smaller organic fields 

and organically managed crops nearby enhance both the richness and abundance of pollinators (Luscher et al., 2025). The reasons behind these benefits 

for pollinators in organic systems are quite intricate. By avoiding synthetic pesticides, organic farming reduces direct harm and sublethal effects on 

pollinator health. Additionally, diverse crop rotations and cover cropping lead to longer blooming periods and provide a variety of floral resources. Recent 

studies have also highlighted the importance of field margins and semi-natural habitats within organic systems, which serve as nesting sites and wintering 

habitats for wild pollinators. Bird communities are another well-researched aspect of biodiversity in agricultural landscapes, and organic farming 

consistently shows positive effects on both the richness and abundance of bird species. A recent comprehensive study across Europe revealed that bird 

species richness was 197% higher on organic sites compared to conventional farms, particularly benefiting farmland specialist species that have faced 

significant declines due to intensive agricultural practices (Luscher et al., 2020). 

 The benefits for bird communities seem to come from a variety of factors. For instance, cutting back on pesticide use boosts the availability 

of invertebrate prey. Additionally, practices like crop rotation and maintaining field edges help create diverse habitats and food sources during the breeding 

season. Plus, organic farming tends to support a wider range of plant species, which in turn nourishes a greater variety of arthropods that feed insect-

eating birds. On the flip side, the diversity of mammals in agricultural settings hasn’t been studied as thoroughly as other groups. However, the data we 

do have suggests that organic farming practices generally benefit small mammal populations, such as rodents and bats. These animals are often found in 

greater numbers and with more diversity in organic farming systems, likely due to lower pesticide exposure, more complex habitats, and better access to 

arthropod prey. Still, the impact of these factors can vary widely among different species and across various landscapes. Recent studies have increasingly 
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pointed out the importance of landscape-level features in influencing biodiversity outcomes related to organic farming. Research shows that the 

biodiversity benefits of organic agriculture are often more pronounced in simpler agricultural landscapes, where organic farms add crucial habitat 

diversity. In contrast, in areas rich in semi-natural habitats, the extra biodiversity gains from organic farming might not be as significant. 

Plant Diversity and Agroecological Systems 

 Plant communities are the backbone of agricultural biodiversity, providing essential habitats, food sources, and ecological services that support 

a rich variety of life. Recent research shows that organic farming systems significantly boost plant diversity across different regions and management 

practices. A thorough look at vascular plant species richness found that organic systems have an incredible 457% more plant diversity than conventional 

fields, with especially notable increases in field edges and uncultivated areas (Ferguson & Lovell, 2024). This remarkable growth highlights the direct 

benefits of using fewer herbicides and the indirect perks of diverse management strategies that create a variety of microhabitats and resource gradients. 

The makeup of plant communities in organic systems is distinctly different from what you find in conventional agriculture. Organic fields usually have 

a higher number of native species and fewer aggressive weeds. Studies have shown that organic crop rotations, particularly those that incorporate legumes 

and cover crops, enhance both temporal and spatial diversity, promoting a wide range of plant life throughout the growing season. Adding agroforestry 

to organic systems has proven to be a particularly effective way to boost plant diversity while maintaining productivity. Recent studies on organic 

agroforestry systems have reported impressive levels of plant diversity, with tree components adding structural complexity and creating variations in 

microclimate that benefit the plants growing underneath. Plus, these systems are better at sequestering carbon and managing water compared to traditional 

annual cropping systems. 

 The connection between crop diversity and wild plant diversity in organic farming comes with its own set of benefits and challenges. While 

having a variety of crops usually boosts overall plant diversity, the competition that arises between cultivated crops and wild plants can lead to trade-offs 

that require careful management. Recent research has identified effective rotation strategies and field margin management techniques that can improve 

both crop yields and wild plant diversity. Managing weeds in organic farming is a significant hurdle that directly influences the makeup of plant 

communities. Since synthetic herbicides aren't an option, farmers need to adopt integrated weed management approaches, which might include mechanical 

cultivation, cover cropping, and choosing competitive crop varieties. Although these strategies generally encourage a wider range of plant species, they 

require precise implementation to prevent troublesome weed species that could negatively impact crop production. 

Mechanisms Behind Biodiversity Benefits 

 Understanding how organic farming practices affect biodiversity is crucial for improving management strategies and predicting outcomes in 

different situations. Recent research has uncovered several interconnected ways that organic systems help conserve biodiversity. One of the most obvious 

benefits of organic farming is the elimination of synthetic pesticides. These chemicals can have both deadly and subtle impacts on non-target organisms, 

throwing food webs and ecosystem functions out of balance. Studies show that cutting back on pesticide use can create a ripple effect, where the initial 

benefits for arthropod communities extend up the food chain, resulting in a greater abundance and diversity of birds, mammals, and other vertebrates. 

Another key factor that boosts biodiversity in organic systems is the increase in habitat variety. Organic farming often encourages a wider range of habitat 

structures through practices like crop rotation, cover cropping, and maintaining field margins and semi-natural areas. This structural diversity creates 

various microhabitats, nesting sites, and resource patches that cater to different species with unique ecological needs. Moreover, changes in nutrient 

cycling within organic systems have a significant impact on ecosystem processes and biodiversity outcomes. The use of organic inputs and biological 

nitrogen fixation leads to distinct patterns of nutrient availability compared to synthetic fertilizer systems. These patterns generally Favor slower-growing, 

more diverse plant communities and support complex soil food webs that depend on the breakdown of organic matter. 

 Enhancements in soil health within organic systems create the perfect conditions for boosting biodiversity on multiple levels. By increasing 

soil organic matter, improving soil structure, and ramping up microbial activity, we set the stage for healthier plant growth, which in turn supports a richer 

variety of life above ground. Recent studies have shown strong links between soil health indicators and biodiversity metrics across different taxonomic 

groups. One often overlooked way that organic farming enhances biodiversity is by providing resources throughout the year. Practices like cover cropping, 

diverse crop rotations, and incorporating perennial plants ensure that these resources are available all year round, unlike traditional monocultures. This 

constant availability is especially crucial for mobile species, such as pollinators and birds, that rely on these resources over longer periods. Moreover, 

organic farms play a significant role in regional biodiversity by improving connectivity within agricultural landscapes. These farms usually have more 

semi-natural habitats and field margins that act as corridors, linking fragmented natural areas. Recent research in landscape ecology has highlighted how 

important these connections are for maintaining gene flow and the overall health of populations across various species. 

Challenges and Limitations 

Even though there's a wealth of evidence highlighting the benefits of biodiversity, organic farming still faces significant hurdles that need to 

be tackled to encourage broader adoption and improve conservation results. Understanding these challenges is key to developing effective strategies that 

can help grow organic agriculture while maintaining its ecological advantages. One major issue often brought up is the difference in yields between 

organic and conventional farming. Studies show that, on average, organic yields tend to be about 20-25% lower than those from conventional methods, 

with notable variations depending on the type of crop, location, and farming practices (Seufert et al., 2012; Ponisio et al., 2015). While these yield gaps 

have narrowed in recent years thanks to improvements in organic farming techniques, they still raise important questions about land use efficiency and 

the potential impact on food security if organic farming becomes more widespread. Economic challenges also play a big role in hindering the shift to 

organic practices, especially during the transition period when farmers must adopt organic methods without enjoying the benefits of higher organic prices. 

Recent economic research suggests that thriving organic businesses often need access to premium markets, smart marketing strategies, and typically 
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require more labour than conventional farming. These economic factors can limit the ability of smaller or resource-strapped farmers to make the switch 

to organic practices. Additionally, the benefits of biodiversity in organic farming can vary significantly based on the specific context, making it tricky to 

apply one-size-fits-all recommendations across different regions and agricultural systems. Recent studies have shown that the biodiversity advantages 

linked to organic farming are often more pronounced in simpler agricultural landscapes compared to areas that already have a rich variety of habitats. 

This context dependency complicates the formulation of policies and the decision-making processes at the farm level.  

Scale-dependent effects present a real hurdle for modern organic farming techniques. While the advantages of biodiversity at the field level 

are well recognized, its impact at the landscape level really depends on how many organic farms there are and how they’re laid out in agricultural areas. 

Recent modelling studies suggest that to truly tap into the landscape-scale benefits of biodiversity, we might need to have organic farming practices 

covering 20-30% or more of the agricultural land in certain regions. However, the technical know-how required for effective organic management can 

be a barrier to both adopting and optimizing these practices. Succeeding in organic farming demands a solid grasp of ecological processes, pest and 

disease dynamics, and soil management principles, which might be a stretch for some farming operations. As a result, extension and education systems 

need to adapt to provide the crucial support for transitioning to organic management. Nutrient management challenges within organic systems can limit 

both productivity and environmental performance. Relying on organic inputs and biological nitrogen fixation can lead to mismatches between nutrient 

availability and crop needs, which could cause nutrient deficiencies or environmental issues. Recent studies have pointed out better strategies for managing 

organic fertility; however, putting these strategies into practice requires careful attention to when and where organic inputs are applied. Climate change 

brings new challenges for organic farming systems that could affect future biodiversity outcomes. Changes in rainfall patterns, extreme temperatures, and 

pest pressures might impact organic and conventional systems in different ways. Early research indicates that organic systems may be more resilient to 

certain climate stresses thanks to improved soil health and biodiversity, but we need thorough evaluations across various climates to fully understand this. 

Future Directions and Recommendations 

The future of organic agriculture as a way to conserve biodiversity really hinges on embracing innovative technologies, creative management strategies, 

and supportive policies. Recent research has uncovered some exciting possibilities for enhancing both the effectiveness and acceptance of organic farming 

practices. One major opportunity lies in precision agriculture, which can boost organic farming while also benefiting biodiversity. Tools like GPS-guided 

machinery, sensor technology, and data analytics can improve the accuracy of organic inputs, reduce labour needs, and fine-tune management practices 

that support biodiversity. Some recent pilot projects have shown how these precision technologies can meet organic certification standards. On a larger 

scale, landscape planning strategies could greatly enhance biodiversity benefits while tackling the unique challenges faced by individual organic farms. 

By aligning regional efforts to adopt organic practices and strategically placing conservation initiatives, we could achieve results that far exceed what 

individual farms can accomplish on their own. New studies have introduced spatial optimization models that identify key areas for organic conversion 

based on their potential to boost biodiversity. Additionally, climate-smart organic practices are emerging as a promising area of research that could 

strengthen both climate resilience and biodiversity. Incorporating cover crops, agroforestry, and soil carbon management into organic systems holds great 

promise for developing farming practices that can adapt to our changing climate while also providing vital ecosystem services. Recent findings have even 

pointed to significant carbon sequestration potential in well-managed organic systems. 

 Digital monitoring and assessment tools hold great promise for boosting the efficiency of biodiversity monitoring and adaptive management 

in organic systems. By leveraging remote sensing technologies, environmental DNA sampling, and automated species identification systems, we can cut 

down on the costs and labour involved in biodiversity assessments, all while providing real-time feedback to inform management decisions. To promote 

the growth of organic farming while protecting biodiversity, we need innovative policies. Programs that offer payments for ecosystem services, 

biodiversity credits, and results-based conservation incentives could provide the financial backing necessary for adopting organic practices, focusing on 

real environmental outcomes rather than just the methods used. Research efforts aimed at supporting organic farming and biodiversity conservation 

should prioritize long-term studies that track biodiversity trends in organic systems, landscape-scale experiments to find the best locations for organic 

farms, and the creation of management practices designed to improve biodiversity outcomes in productive organic settings. Additionally, looking into 

consumer behaviour and market development could reveal ways to increase the demand for organic products that benefit biodiversity. Education and 

extension programs must evolve to meet the technical knowledge needs essential for successfully implementing organic farming. By integrating ecological 

principles, systems thinking, and adaptive management strategies into agricultural education, we can prepare future farmers with the skills they need for 

effective organic management while maximizing benefits for biodiversity. 

Conclusion 

 Current evidence strongly backs the idea that organic farming is a powerful way to protect biodiversity in agricultural landscapes. Research 

from the past decade, particularly studies released between 2020 and 2024, consistently shows that organic farming systems lead to better biodiversity 

outcomes across a range of species, locations, and regions. These benefits seem to stem from a variety of interconnected factors, including the removal 

of pesticides, improved habitats, healthier soil, and a steady supply of resources. The biodiversity advantages highlighted in recent studies are quite 

remarkable, with organic systems showing 27-457% higher diversity indices across different species compared to conventional farming. Importantly, the 

boosts in soil biodiversity, pollinator populations, and plant diversity create vital conditions that support entire agricultural food webs. These benefits go 

beyond just counting species; they also include functional diversity, community stability, and the ecosystem services they provide. However, to truly 

unlock the potential of organic farming for conserving biodiversity, we need to address significant challenges like yield gaps, economic constraints, and 

context-specific outcomes. Success hinges on continuous innovation in management practices, the use of technology, and policy support that recognizes 

the ecosystem services provided by organic systems. The varied nature of biodiversity benefits highlights the importance of landscape-level planning and 

coordinating regional strategies for adopting organic practices. 

The future of organic farming holds great promise for boosting biodiversity conservation, and it should focus on a few key areas: integrating 
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precision agriculture, adapting to climate change, and fine-tuning practices at the landscape level. Digital technologies can really help streamline 

management processes while also enhancing productivity and biodiversity outcomes. Innovative policies, like payments for ecosystem services and 

results-based incentives, could provide essential financial support for adopting organic practices, especially if they lead to real environmental benefits. 

By weaving organic farming into broader sustainable agriculture frameworks, we can open pathways to achieve multiple sustainability goals at once. 

Combining organic methods with conservation agriculture, agroforestry, and precision management could create systems that work together to boost both 

productivity and biodiversity. These integrated approaches might be key to meeting future food security needs while also addressing the biodiversity 

crisis. In summary, organic farming is a vital piece of the puzzle when it comes to aligning agricultural production with biodiversity conservation. While 

it may not solve every environmental challenge facing agriculture, organic systems provide proven ways to maintain productive farming while nurturing 

the biodiversity essential for ecosystem stability and resilience. To make this potential a reality on the scale needed to tackle global biodiversity 

conservation challenges, ongoing research, supportive policies, and technological innovations will be crucial. 
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