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ABSTRACT

There are several obstacles to global food security because of the growing human population, the scarcity of
arable land, and the growing dangers posed by climate change. It is crucial to create an agricultural policy
framework that supports ecological and economic sustainability in order to successfully address these
issues. One essential nutrient that affects crop yield and growth is nitrogen (N). Despite making up
approximately 78% of the Earth's atmosphere, most crops are unable to directly use nitrogen in its
atmospheric form.

Compared to legumes, cereal crops—such as rice, wheat, and maize—have higher nitrogen need and
make up the majority of agricultural acreage. One of the most well-known and extensively grown legumes,
soybeans is essential to both agricultural sustainability and global food security. It is prized for having a lot
of protein.
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1. INTRODUCATION:

Agricultural sustainability and food security are pressing concerns as the global population continues
to rise. According to estimates, the world population will reach 8.6 billion by 2030, 9.8 billion by 2050, and
11.2 billion by 2100 [1]. This rapid population growth will significantly increase the demand for food,
creating immense pressure on global food production systems. Compounding this challenge, climate change
is introducing both biotic and abiotic stresses that negatively impact cropping systems. These factors
threaten global food security, as agricultural productivity becomes increasingly uncertain due to changing
weather patterns, droughts, and increased pest infestations [2].

Developed countries have largely adopted advanced agricultural technologies to meet their food
security needs and support economic activities related to agribusiness. These technologies have allowed
them to feed growing populations while also generating income. However, this focus on technology-driven
agriculture has come at a cost [8]. The environmental impact of modern farming practices, such as soil
degradation, overuse of water resources, and excessive reliance on chemical inputs, has become a growing
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concern. These practices have not only led to the depletion of valuable natural resources but have also

contributed significantly to global climate change through greenhouse gas emissions [12].

In light of these issues, there is a growing call for more sustainable agricultural practices. Crop
diversification has been proposed as one of the most viable strategies, particularly for developing countries
that are vulnerable to the negative impacts of climate change. Diversifying crops can improve the resilience
of agricultural systems by reducing dependency on a single crop and helping farmers adapt to changing
environmental conditions [8]. This approach can also reduce the ecological damage associated with
monoculture systems, such as loss of biodiversity and soil health degradation.

The Case for Soybean in Sustainable Agriculture - One crop that holds significant potential in the
face of these challenges is soybean (Glycine max L. Merr.). Soybean is widely recognized for its
adaptability to various climatic conditions and its ability to mitigate the adverse effects of climate change
[10]. Its deep root system, nitrogen-fixing ability, and tolerance to both biotic and abiotic stresses make it a
highly resilient crop [11]. Soybean has a long history, having been domesticated in China thousands of years
ago, and it has since become a staple in agricultural production worldwide. It was later introduced to the
United States and Brazil, where it has become a key crop.

Today, the top three soybean-producing countries—Argentina, Brazil, and the United States—
account for approximately 16%, 32%, and 33% of global production, respectively. These countries have
been able to leverage their favorable climates and advanced agricultural practices to dominate the global
soybean market [1].

Growth Projections and Demand - Soybean production continues to grow, driven by increasing
global demand for food and feed, as well as its use in biofuel production. In 2020, global soybean
production reached 311.1 million metric tons, and it is projected to rise to 371.3 million metric tons by
2030[2]. Although the annual growth rate of soybean production has slowed from 2.9% between 2005 and
2007 to 2.5% between 2010 and 2020, it is expected to continue growing at a rate of 1.8% annually from
2020 to 2030. This growth is fueled by the increasing demand for protein-rich foods, animal feed, and
biofuels.

Interestingly, soybean is emerging as a promising crop in Africa, where climate change may actually
create more favorable conditions for its cultivation. In many African countries, where food security remains
a critical issue, soybean has earned the nickname "Africa's Cinderella crop™ due to its growing importance
in agricultural production. The crop's ability to thrive in various environmental conditions makes it an
attractive option for farmers looking to improve food security and incomes [11].

Environmental and Economic Benefits of Soybean-Soybean’s potential extends beyond food
production. It plays a key role in sustainable agricultural practices due to its nitrogen-fixing properties.
Soybean plants have a symbiotic relationship with nitrogen-fixing bacteria, which allows them to absorb
nitrogen from the atmosphere and convert it into a form that can be used by plants. This process reduces the
need for chemical fertilizers, which are known to contribute to environmental degradation through runoff
and soil contamination [5]. By naturally enriching the soil with nitrogen, soybean cultivation can help
improve soil fertility, reduce input costs for farmers, and promote long-term sustainability [4].

Additionally, soybean is versatile and can be used in a wide variety of products. From food items
such as tofu, soy milk, and animal feed to industrial applications like biofuels and lubricants, soybean has a
wide range of uses that contribute to its economic value [2]. The growing demand for plant-based proteins
and sustainable biofuels is likely to further drive global soybean production in the coming decades [9].

The Future of Soybean in Food Security - Given the projected rise in global population and the
increasing pressures on agricultural systems due to climate change, soybean is poised to play a crucial role
in the future of food security [4]. Its adaptability to different climatic conditions, its ability to withstand
environmental stresses, and its capacity to improve soil health make it a valuable crop for both developed
and developing countries. In regions such as Africa, where food security remains a top concern, expanding
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soybean production could help meet the nutritional needs of growing populations while also providing

economic opportunities for smallholder farmers [3].

In conclusion, addressing global food security challenges requires a shift toward more sustainable
agricultural practices. The growing global demand for food, combined with the negative impacts of climate
change on traditional cropping systems, calls for a re-evaluation of current agricultural approaches [7].
Emphasizing crop diversification and promoting the cultivation of resilient crops like soybean can help
create more sustainable and secure food systems. Soybean's adaptability, environmental benefits, and
economic potential make it an important crop for meeting future food demands while supporting the
transition to more sustainable agriculture [9].

2. Soybean for Sustainable Development
2.1 Potential Source of Food and Health Benefits

Soybean is recognized as one of the most valuable crops globally due to its wide range of
applications, including its role as a cost-effective source of protein, healthy fats, and carbohydrates for
human consumption, livestock, aquaculture [12], and even biofuel production. It is primarily cultivated for
its high-quality, affordable protein and oil content, making it a crucial nutritional commodity. Soybean
offers a nutritious alternative to animal protein because it contains all the essential amino acids necessary for
human nutrition, making it an excellent substitute. Its nutritional composition consists of approximately
36% protein, 19% oil, 35% carbohydrates (including 17% dietary fiber), and 5% minerals, along with
vitamins and other essential nutrients. In terms of fatty acids, soybean oil contains about 16% saturated fats,
23% monounsaturated fats, and 58% polyunsaturated fats [6].

In addition to edible oil, soybean is processed into various food products such as soybean sprouts,
soy protein flour, soy milk, tofu, tempeh, miso, natto, and soy sauce. Other derivatives include bean curd,
soy cake, tauco, ice cream, and soy flour [20]. Globally, soybean ranks as an essential food source, trailing
only rice and maize. For smallholder farmers, it serves as the most affordable protein source compared to
animal-based foods like meat, fish, eggs, and milk. The protein quality of soy is comparable to animal
proteins, with a Protein Digestibility Corrected Amino Acid Score (PDCAAS) of 96 for whole soybeans and
91 for soy milk, similar to the 97 score of eggs [19].

(Fig: Brief overview of plant-derived bioactive compounds).

(“Source-Potential Health Benefits of Plant Food-Derived Bioactive Components: An Overview”).

Moreover, soybeans are rich in various bioactive compounds, including isoflavones, peptides,
flavonoids, phytic acid, soy lipids, soy phytoalexins, soyasaponins, lectins, hemagglutinins, and essential
vitamins [16]. Research has shown that the consumption of soy-based foods can offer health benefits, such
as lowering the risks of various cancers, including breast, prostate, lung, colon, liver, and bladder cancers. It
has also been associated with reducing the risks of hypercholesterolemia, cardiovascular diseases,
osteoporosis, hypertension, and high blood pressure [22].
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Despite its numerous benefits, global consumption of soy protein remains low. However, increasing

public awareness and commercial interest highlight its potential as a major source of dietary protein in the
future. Malnutrition is a widespread issue, especially in developing countries, where food insecurity is a
primary cause. Soy-based foods, being affordable and easily accessible, offer a promising solution to
malnutrition problems and can play a key role in addressing global food insecurity [21].

2.2 Soybean as a Crucial Source of Animal Feed

Soybean is not only vital for human nutrition but also serves as a key source of high-quality protein
for animal feed across the globe. Feed plays an essential role in enhancing livestock productivity, and
providing animals with quality feed is critical for improving their overall health and yield [11]. Soybean is
particularly valued for animal feed due to its high protein content and excellent amino acid profile, with the
exception of methionine. Furthermore, it offers minimal variability in nutrient composition, making it a
reliable feed component [13].

Soybean by-products, such as raw soybeans and soybean meal (SBM), are widely used as protein-
rich feed for various domestic animals including pigs, chickens, cattle, horses, sheep, and fish. Soybean
meal is a major ingredient in pre-packaged feeds, contributing approximately 30% to poultry diets. In fact, it
accounts for around two-thirds of the global production of protein feed ingredients [23]. Its nutritional value
surpasses that of other plant-based proteins, making it a top choice for animal nutrition. Soybean meal
typically contains 47-49% crude protein (CP) and 3% crude fiber (CF), offering superior CP content
compared to other vegetable protein sources. Additionally, it boasts high digestibility, with about 85%
protein digestibility in poultry [28]. Due to its rich amino acid profile, soybean meal is frequently used to
complement cereal-based animal diets, as it provides a cost-effective source of essential amino acids.

Given its crucial role in animal feed, soybean production must increase to meet the growing global
demand for animal protein, driven by rising populations. Expanding soybean cultivation is essential to
ensuring the availability of affordable and high-quality feed, which will, in turn, boost livestock production
and help address food security challenges [1].

2.3 Soybean's Role in Biological Nitrogen Fixation

Nitrogen is an essential nutrient for plant growth and development, contributing to chlorophyll
production and photosynthesis. Although nitrogen is abundant in the atmosphere in its diatomic form (N-),
plants cannot directly utilize this form. However, legumes, including soybean, have the unique ability to fix
atmospheric nitrogen through a process called biological nitrogen fixation (BNF). BNF was first discovered
by Beijerinck in 1901 and refers to the conversion of atmospheric nitrogen (N2) into ammonia (NHs)
through both biological and chemical processes [24].

BNF is carried out by specific microorganisms, primarily bacteria, that possess nitrogenase enzymes
capable of reducing N. into ammonia. This process is critical for producing nitrogenous compounds
necessary for plant growth. BNF can occur symbiotically, where nitrogen-fixing bacteria form mutualistic
relationships with plant roots (such as rhizobia with legumes), or asymbiotically, where free-living
microorganisms like *Azotobacter* and *Beijerinckia* perform nitrogen fixation independently [22].

Soybean, as a leguminous plant, plays a significant role in improving soil fertility by fixing
atmospheric nitrogen through symbiotic relationships with rhizobia bacteria. These bacteria inhabit the root
nodules of soybean plants, converting atmospheric nitrogen into a form that the plant can assimilate and use
to produce nitrogenous biomolecules [26]. In turn, this process enriches the soil with nitrogen, reducing the
need for synthetic fertilizers and contributing to sustainable agriculture. Soybean productivity is closely
linked to the efficiency of the BNF process, with nitrogen fixation supplying 40-70% of the plant's nitrogen
needs, depending on environmental conditions and the strength of the symbiosis between the plant and
bacteria [27].

In soybean, the proportion of nitrogen derived from atmospheric fixation (NDFA) can range from 0
to 98% of the total nitrogen uptake, depending on factors such as rhizobia activity and plant growth
conditions [17]. Studies have shown that soybean yields are significantly influenced by the efficiency of
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nitrogen fixation, with seed yield closely tied to nitrogen uptake. Estimates suggest that nitrogen fixation

can contribute up to 337 kg of nitrogen per hectare in optimal conditions [26].

The importance of nitrogen fixation in soybean farming is particularly pronounced in regions where
soil degradation and nutrient depletion are major concerns. In many developing countries, over-intensive
farming practices have led to soil degradation, posing a significant threat to sustainable food production.
Soybean cultivation, through its ability to fix nitrogen and enhance soil fertility, offers a cost-effective
solution for smallholder farmers [25]. It not only improves crop yields but also supports long-term soil
health, promoting better living standards and food security [27].

In conclusion, the biological nitrogen fixation process facilitated by soybean cultivation is a vital
component of sustainable agriculture. By improving soil fertility and reducing the need for synthetic
fertilizers, BNF helps smallholder farmers maintain productivity in the face of environmental challenges.
Expanding soybean farming and its commercialization can thus play a critical role in achieving global food
security while fostering sustainable agricultural practices.

Factors Influencing Biological Nitrogen Fixation - Although BNF is a highly beneficial process, it is
energy-intensive and can be affected by various factors [28]. For every mole of nitrogen reduced, nitrogen-
fixing microorganisms require 16 moles of adenosine triphosphate (ATP). These microorganisms derive
energy by oxidizing organic molecules, with non-photosynthetic free-living bacteria obtaining energy from
other organisms, while photosynthetic microorganisms like cyanobacteria use sugars produced through
photosynthesis [26].

BNF efficiency can be influenced by several abiotic factors, including water availability (either
deficit or excess), salinity, temperature, and the presence of heavy metals or biocides. Additionally, certain
mineral elements like soil nitrate concentration, phosphorus, and sulphur can affect the nitrogen fixation
process. Soil acidity and alkalinity, as well as biotic factors such as ineffective rhizobia strains, plant
diseases, and weed competition, can also hinder BNF [4]. For instance, nitrogenase activity, the enzyme
complex responsible for nitrogen fixation, is reduced at certain pH levels, affecting the overall nitrogen-
fixing capacity of the microorganisms [7].

2.4 Soybean as a Rotational Crop

Crop rotation is a fundamental
agricultural practice designed to sustain soil
fertility, control pests, and enhance crop
yields. When legumes, particularly soybeans,
are used in rotation, they contribute to the
development of beneficial soil microbes that
boost the growth and productivity of
subsequent crops. Studies have shown that
rotating soybean with crops such as corn and
wheat in 2- or 3-year cycles not only enhances
profitability but also improves soil health [9].
Furthermore, soybeans as a rotational crop
have been proven to be highly cost-effective
while offering significant benefits to soil

quality [10].

One of the major advantages of crop rotation is its ability to enhance soil health. This is achieved by
increasing soil organic carbon (SOC), improving soil structure, and making essential nutrients more
available [9]. Additionally, rotating crops helps to decrease the presence of pests and pathogens and
encourages the growth of beneficial soil microbes, which collectively enhance crop yields. For instance, a
rotation of corn, soybean, and wheat increases soybean yield in a three-year rotation, outperforming a two-
year corn-soybean rotation [14].
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However, a high frequency of soybean in crop rotation can reduce SOC storage and soil aggregation

due to the crop’s lower residue input [12]. Nonetheless, soybean benefits the soil by fixing atmospheric
nitrogen (BNF), supplementing it with nitrogen from chemical sources [15]. Research has indicated that
rotating corn and soybean in two-year cycles can increase grain yields by 9.2% and 12% under no-till and
conventional tillage practices, respectively [27]. Moreover, combining soybean with traditional crops such
as maize helps increase soil fertility and can boost yields by 10-20% [29].

Unlike cereal crops, soybean residues decompose quickly due to their lower carbon-to-nitrogen (C:
N) ratio. However, the ability of soybean residues to sequester carbon is lower compared to cereals, which
means soybean contributes less to long-term carbon storage in the soil [28].

Soybean rotations that include winter wheat, for instance, have been shown to improve yields
compared to continuous soybean cultivation, as they help prevent soil-borne pathogens and pest infestations,
which tend to thrive under mono- cropping [25].

Additionally, rotating soybeans with other crops improves soil organic matter content, enhances soil
properties, and supports the soil's nutrient cycle, benefiting microbial communities and promoting efficient
carbon and nitrogen cycling [26]. Furthermore, soybean rotations with maize have been particularly
effective at breaking cycles of continuous maize cultivation, thereby enhancing nitrogen fixation, improving
soil fertility, and increasing profitability [29]. This also reduces the need for nitrogen fertilizers, which
lowers carbon emissions and makes agricultural practices more sustainable.

2.5 Soybean's Impact on Soil Fertility

Soil is a finite and non-renewable resource that can be easily degraded by poor management
practices. Integrating leguminous crops like soybeans into cropping systems is crucial for improving soil
fertility and supporting sustainable agriculture. Legume-based intercropping systems enhance resource-use
efficiency, increase crop yields, and provide multiple ecosystem services [26]. By incorporating legumes,
farmers can increase soil organic carbon (SOC) and humus content, and improve the availability of nitrogen
and phosphorus [22].

(Fig: (a) During the decomposition of soybean root nodules, nitrogen is released into the soil, which can be
utilized by various microorganisms. Some strains of *Bradyrhizobium diazoefficiens* are capable of denitrification, a
process that reduces nitrogen oxides to nitrogen gas (N2). This process involves several enzymatic steps: nitrate
(NOs") is reduced to nitrite (NO2") by **nitrate reductase (napA)**, nitrite is then converted to nitric oxide (NO) by
**nitrite reductase (nirK)**, followed by reduction of NO to nitrous oxide (N.O) by **nitric oxide reductase
(norCB)**, and finally, N2O is reduced to nitrogen gas (N2) by **nitrous oxide reductase (nosZ)**. However, some
strains lack the nosZ gene (nosZ"), resulting in the release of N2O, a potent greenhouse gas. Both nosZ' and nosZ~
strains coexist in the soil, influencing the overall nitrogen dynamics.

(b) In an experiment aimed at reducing N-O emissions, soil samples were collected from 32 agricultural fields
in Japan. From these, 125 indigenous nosZ" *B. diazoefficiens* strains were isolated. Researchers focused on 63
strains belonging to the USDA110 group (denoted as C110), known for higher nitrogen fixation efficiency. These
strains were cultured and applied to soybean seeds, which were grown in biodegradable pots before being transplanted
into a nosZ-dominant Andosol field. Over a year, N-O emissions were monitored, and the effect of the inoculated
strains on mitigating N2O production was evaluated.This experimental design highlights the potential for using
specific bacterial strains to improve nitrogen management in agricultural systems by reducing harmful N.O
emissions.)

Although grain legumes like soybean may not be as effective at suppressing weeds on their own,
their inclusion in mixed cropping systems improves weed control by enhancing the competitive ability of
the crops [4]. Soybean is particularly valuable in smallholder farming systems for maintaining soil fertility,
providing livestock feed, and improving rural household nutrition and income [7]. Inoculating soybean with
beneficial microorganisms, such as *Bradyrhizobium japonicum* and mycorrhizal fungi, has been shown to
significantly improve nitrogen and phosphorus uptake by the plant [10]. This symbiotic relationship
enhances root colonization, leading to better plant growth and more efficient nutrient use.
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Soybean cultivation also has additional agronomic benefits, such as preventing soil erosion through

the protection provided by its crop canopy. Furthermore, decaying soybean roots enrich the soil by
contributing organic matter, and nitrogen fixation improves soil fertility with minimal input from synthetic
fertilizers [8]. As a result, soybean intercropping with other crops like maize, sorghum, millet, and
sugarcane is a promising approach for achieving sustainable agricultural systems that require fewer inputs
while maintaining productivity.

2.6 Greenhouse Gas Emission Impact

Leguminous crops like soybean play a critical role in mitigating the environmental impact of
agriculture, particularly in terms of reducing greenhouse gas (GHG) emissions. The contribution of legumes
to reducing the negative effects of climate change, though often overlooked, is significant [21]. Soybean
helps reduce GHG emissions by lowering the need for synthetic nitrogen fertilizers, sequestering carbon in
soils, and reducing the overall energy inputs needed for agricultural production.

Among the major GHGs, nitrous oxide (N20) is a potent contributor to global warming, being much
more impactful than carbon dioxide (CO2). Agricultural activities are responsible for about 60% of global
N20 emissions, primarily due to nitrogenous fertilizer application in crop production [23]. It has been
estimated that for every 100 kg of nitrogen fertilizer applied, approximately 1 kg of N2O is released into the
atmosphere [22]. Factors such as the rate of nitrogen application, soil organic carbon content, soil pH, and
texture influence the level of N20 emissions [23].

Leguminous crops, including soybean, help reduce GHG emissions compared to non-legume crops.
Research has shown that legumes emit five to seven times less GHG per unit area than other crops [24].
This is largely because legumes require less nitrogen fertilizer, thus contributing to lower N20 emissions.
Among legumes, soybean is the most efficient in terms of GHG emissions per gram of protein produced
[25]. Sustainable farming systems like conservation agriculture, which are suitable for legume cultivation,
further help reduce GHG emissions, making them crucial for addressing climate change [19].

2.7 Socio-Economic Benefits

In the coming decades, food and water security will be major global concerns due to the combined
effects of climate change and population growth [3]. Malnutrition, particularly protein deficiency, is already
a widespread problem in many parts of the world. Addressing this challenge requires adopting technologies
and policies that ensure food security, and cultivating high-protein crops like soybeans is a key strategy in
this regard [21].

Soybean is known to produce the highest amount of protein per hectare, positioning it as a critical
crop for meeting future global protein demands. Conventional protein sources such as meat, fish, and dairy
are often expensive and inaccessible to vulnerable populations [17]. Soybean-based foods offer a cost-
effective alternative to address hunger and malnutrition, particularly in regions where protein deficiency is
prevalent.

Smallholder farmers, who are especially vulnerable to the impacts of climate change, can benefit
significantly from soybean cultivation [18]. Soybeans require minimal nitrogen fertilizer inputs, making
them an economically viable crop for farmers with limited resources. By growing soybeans, smallholders
can achieve higher yields and profits, improving their living standards and contributing to regional food
security [25].

Soybean cultivation also helps diversify income sources for small farmers, making them more
resilient to market fluctuations and environmental changes. This makes soybeans not only a key player in
addressing protein malnutrition but also in enhancing the socio-economic stability of farming communities
globally [18].

3. Conclusion

Sustainable agriculture is not just a need but a necessity for the future of global food security and
environmental preservation. As the world grapples with the dual challenges of a rapidly growing population
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and the detrimental impacts of climate change, it becomes crucial to adopt agricultural practices that can

meet food demands without exhausting natural resources or harming ecosystems. The role of nitrogen-fixing
crops like soybean in achieving this balance is increasingly being recognized.

Soybean stands out due to its ability to improve soil fertility through Biological Nitrogen Fixation
(BNF), which reduces the need for chemical fertilizers that often contribute to environmental degradation.
By fixing nitrogen from the atmosphere, soybean helps to maintain soil health, reduces the dependency on
synthetic fertilizers, and lowers the emission of greenhouse gases such as nitrous oxide (N20O). This process
not only benefits the environment but also makes farming more cost-effective, particularly for smallholder
farmers in developing regions who may not have access to expensive fertilizers.

Incorporating soybean into diverse cropping systems, such as rotations with maize, wheat, or other
cereals, offers significant agronomic and economic advantages. Crop rotation involving soybean has been
shown to improve soil structure, increase organic carbon content, enhance nutrient availability, and suppress
pests and diseases. This leads to better crop yields in subsequent planting seasons, improving both the
productivity and profitability of agricultural systems. Additionally, the rapid decomposition of soybean
residues due to their lower carbon-to-nitrogen ratio further supports soil health by providing organic matter
and nutrients.

Beyond its benefits to soil and crop productivity, soybean is a vital source of high-quality protein for
both humans and animals. In regions where malnutrition, particularly protein deficiency, remains a critical
issue, soybean offers an affordable, nutrient-dense alternative to animal protein. Its ability to provide
essential amino acids makes it an excellent substitute for more expensive protein sources such as meat, eggs,
and dairy products. As global demand for protein increases, particularly in developing countries, soybean
could play a central role in addressing both food security and nutritional needs.

Moreover, soybean contributes to climate change mitigation by reducing the emission of greenhouse
gases from agricultural systems. By promoting sustainable farming practices like reduced tillage and crop
diversification, the cultivation of soybean helps sequester carbon in the soil and reduces the need for
nitrogen-based fertilizers, which are major sources of N>O emissions. Studies have demonstrated that
legume-based systems, including soybean, emit significantly less greenhouse gas per unit area compared to
other crop systems, making soybean cultivation an environmentally friendly option.

Looking ahead, the integration of soybean into various agricultural systems should be prioritized as a
key strategy for achieving sustainable agriculture. However, further research is needed to fully understand
the complex dynamics of BNF and how it can be optimized to maximize benefits. Scientists and
policymakers must focus on developing and promoting soybean cultivation techniques that not only increase
yield but also enhance soil fertility, minimize environmental impact, and support socio-economic
development

In conclusion, the expansion of soybean cultivation presents a multifaceted solution to several global
challenges, including food insecurity, malnutrition, environmental degradation, and climate change. By
adopting soybean as a staple in crop rotation and intercropping systems, the world can move closer to a
future where agriculture is both productive and sustainable. As the global population continues to rise, and
climate-related pressures on farming systems intensify, soybean’s role in ensuring food security, improving
livelihoods, and promoting environmental sustainability will become increasingly critical.
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