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 Abstract 
Intercropping is a strategic agricultural practice that involves growing multiple 
crops in proximity to enhance resource use and increase overall productivity. 
This method leverages the complementary nature of different crops to improve 
soil health, optimize nutrient availability, and manage pests more effectively. 
Intercropping has gained attention for its potential to enhance crop yields and 
quality, particularly in oilseed production. As the global demand for high-quality 
oils and sustainable farming practices rises, understanding how intercropping 
systems can be utilized to improve oil quality and fatty acid profiles becomes 
increasingly important. This review paper explores the impact of intercropping 
on oilseed crops, focusing on the strategies for optimizing these systems and 
their effects on oil yield and quality. Key findings and practical recommendations 
for enhancing oilseed production through intercropping are discussed. 
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1    | I N T R O D U C T I O N   
The significance of oilseeds in agriculture and industry 
cannot be overstated, given their role in providing 
essential fats and oils for human consumption and 
various industrial applications. Oilseeds such as 
soybean, sunflower, canola, and flaxseed are renowned 
for their nutritional benefits, primarily attributed to their 
fatty acid profiles. These profiles, characterized by 
varying proportions of saturated, monounsaturated, and 
polyunsaturated fatty acids, significantly impact the 
quality and health benefits of the oils derived from these 
crops (Kumar et al., 2020). The quest to enhance oil 
quality and optimize fatty acid composition has led to the 
exploration of various agronomic practices, with 
intercropping emerging as a promising strategy. 
 Intercropping, the practice of growing two or more 
crops in proximity, has been recognized for its potential 
to improve crop yields and sustainability. By strategically 
combining oilseeds with other crops, farmers can 
achieve benefits such as enhanced soil fertility, reduced 
pest pressures, and improved resource use efficiency 
(Smith et al., 2018). This practice not only enhances the 
productivity of the land but also contributes to better oil 
quality and fatty acid profiles. The underlying 
mechanisms through which intercropping influences 
oilseed quality are multifaceted and include changes in 

soil nutrient availability, competition dynamics, and 
plant-pest interactions (Ghosh et al., 2019). 
 Research has demonstrated that intercropping can 
lead to substantial improvements in oilseed 
performance. For example, studies have shown that 
intercropping oilseeds with legumes can enhance soil 
nitrogen levels, thereby improving the overall nutrient 
status and oil content of the oilseeds (Cheng et al., 
2021). Additionally, the presence of certain companion 
crops has been found to influence the fatty acid 
composition of oilseeds, potentially increasing the 
proportion of beneficial unsaturated fatty acids while 
reducing saturated fats (Zhang et al., 2020). These 
changes are attributed to complex interactions between 
the crops and their environment, including alterations in 
soil microbial communities and competition for 
resources. 
 The objective of this review is to systematically 
explore the strategies and outcomes associated with 
intercropping oilseeds to achieve superior oil quality and 
fatty acid profiles. By examining the latest research and 
case studies, this paper aims to provide a 
comprehensive understanding of how different 
intercropping systems affect oilseed performance and 
quality. The review will cover various intercropping 
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practices, their impact on oil quality, and the 
mechanisms through which these practices influence 
fatty acid profiles. In addition, the paper will address the 
challenges and limitations associated with implementing 
intercropping systems and offer recommendations for 
optimizing these strategies to enhance oilseed 
production. 
 Understanding the interplay between intercropping 
and oilseed quality is crucial for advancing sustainable 
agricultural practices and improving the nutritional value 
of oilseeds. By integrating scientific insights and 
practical experiences, this review will contribute to the 
development of effective intercropping strategies that 
can enhance oilseed quality and support the broader 
goals of agricultural sustainability and food security. 
 
2. Oilseed Crops and their Fatty Acid Profiles 
 
Oilseed crops are crucial for producing edible oils and 
fats used in a variety of food products and industrial 
applications. Understanding the fatty acid profiles of 
these crops is essential for evaluating their nutritional 
value and functional properties. Common oilseed crops 
include soybean, sunflower, canola, safflower, and 
flaxseed, each with distinct fatty acid compositions that 
influence the quality and health benefits of their oils. 
 
Crop Major Fatty Acids References 

Soybean Linoleic, oleic, 
palmitic, stearic 

(Hammond and Porter, 
2008) 

Rapeseed 
(Canola) 

Oleic, linoleic, 
alpha-linolenic 

(Velasco and Napier, 
2008) 

Sunflower Oleic, linoleic, 
palmitic 

(Martin and Appelqvist, 
2009) 

Corn (Maize) Linoleic, oleic, 
palmitic, stearic 

(Hammond and Porter, 
2008) 

Cottonseed Oleic, linoleic, 
palmitic, stearic 

(Hammond and Porter, 
2008) 

Palm Palmitic, oleic (Corley and Corley, 2005) 
Olive Oleic (Aparicio and Bendich, 

2004) 
Flaxseed Alpha-linolenic, 

linoleic, oleic 
(Shahidi and Hammond, 
1997) 

Safflower Linoleic, oleic (Hammond and Porter, 
2008) 

 
Soybean (Glycine max) is one of the most widely cultivated 
oilseeds, known for its high protein content and favorable 
fatty acid profile. Soybean oil is rich in polyunsaturated 
fatty acids (PUFAs), particularly linoleic acid (C18:2, n-
6) and alpha-linolenic acid (C18:3, n-3), which are 
essential for human health (Kumar et al., 2020). This oil 
is also relatively low in saturated fatty acids (SFAs), 
which are associated with adverse health effects when 
consumed in excess. The balance of PUFAs in soybean 
oil contributes to its beneficial effects on cardiovascular 
health and its utility in various food formulations. 
 Sunflower (Helianthus annuus) oil is another major 
oilseed product, notable for its high content of oleic acid 

(C18:1, n-9), a monounsaturated fatty acid (MUFA). 
Sunflower oil can be categorized into high-oleic and 
high-linoleic varieties, with the former having a greater 
proportion of oleic acid and a reduced level of linoleic 
acid (Rao et al., 2021). High-oleic sunflower oil is valued 
for its stability and longer shelf life, making it suitable for 
high-temperature cooking and frying. 
 Canola (Brassica napus) oil, derived from rapeseed, 
is renowned for its favorable fatty acid composition, 
which includes a high percentage of oleic acid and a low 
level of saturated fats (Gomand et al., 2021). Canola oil 
is also a source of alpha-linolenic acid, making it a good 
option for increasing omega-3 fatty acid intake. The oil's 
low content of saturated fats and high monounsaturated 
fat content contribute to its heart-healthy attributes. 
 Safflower (Carthamus tinctorius) oil is known for its 
high content of linoleic acid, which is beneficial for 
lowering cholesterol levels (Sturtevant et al., 2022). 
Safflower oil comes in two primary varieties: high-
linoleic and high-oleic. The high-linoleic type is preferred 
for its nutritional benefits, while the high-oleic variety 
offers better oxidative stability and is suitable for cooking 
applications. 
 Flaxseed (Linum usitatissimum) oil is distinguished 
by its exceptionally high alpha-linolenic acid content, a 
plant-based omega-3 fatty acid with known anti-
inflammatory properties (Pawlosky et al., 2020). 
Flaxseed oil is often used as a dietary supplement due 
to its health benefits, including improved cardiovascular 
health and reduced risk of chronic diseases. 
 The fatty acid profiles of these oilseed crops are 
influenced by various factors, including genetics, 
environmental conditions, and agronomic practices. 
Genetic modifications and breeding programs have 
aimed to enhance the fatty acid composition of oilseeds 
to meet consumer preferences and nutritional needs. 
Environmental factors such as soil type, climate, and 
crop management practices also play significant roles in 
determining the fatty acid composition of the oils 
produced (Borrell et al., 2021). Understanding these 
profiles and the factors that affect them is crucial for 
optimizing oilseed quality and developing targeted 
intercropping strategies. 

 
3. Intercropping Systems 

 
Intercropping is an agricultural practice that involves 
growing two or more crops in proximity within the same 
field. This practice is designed to maximize the use of 
resources, enhance biodiversity, and improve crop 
yields. Intercropping systems can be categorized into 
various types, each with specific benefits and 
management practices. Understanding these systems 
and their impacts on oilseed crops is crucial for 
optimizing production and achieving superior oil quality. 
 Intercropping systems can generally be classified 
into three main types: companion planting, sequential 
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cropping, and mixed cropping. Companion planting 
involves growing different crops together that benefit 
each other through complementary growth patterns or 
shared resources. For instance, growing legumes with 
oilseeds can enhance soil nitrogen levels, which in turn 
improves the nutrient availability for the oilseed crops 
(Smith et al., 2018). This type of intercropping helps in 
maximizing land use efficiency and can lead to better 
overall crop health and productivity. 
 Sequential cropping, also known as relay cropping, 
involves planting a second crop before the first crop has 
been harvested. This method can extend the growing 
season and increase total yield per unit area. For 
example, planting a short-duration oilseed crop after 
harvesting a primary crop can optimize land use and 
improve the economic returns from the field (Fujita et al., 
2021). Sequential cropping can also help in managing 
soil erosion and maintaining soil fertility, thus supporting 
sustainable agricultural practices. 
 Mixed cropping, where multiple crops are grown 
simultaneously in the same field, is another common 
intercropping practice. This system involves planting 
oilseeds alongside other crops with different growth 
habits or nutrient requirements. For example, combining 
oilseeds with cereals or vegetables can enhance 
resource use efficiency and reduce the risk of pest and 
disease outbreaks (Ghosh et al., 2019). Mixed cropping 
systems can also contribute to increased biodiversity 
and resilience in agricultural systems, making them 
more adaptable to changing environmental conditions. 
 The benefits of intercropping extend beyond simply 
improving crop yields. These systems can enhance soil 
health through increased organic matter and reduced 
soil erosion. Additionally, intercropping can improve 
pest and disease management by disrupting pest life 
cycles and reducing the spread of pathogens (Zhang et 
al., 2020). The diversification of crops can also lead to 
better nutrient cycling and reduced reliance on synthetic 
fertilizers, which is beneficial for environmental 
sustainability. 
 However, implementing intercropping systems 
requires careful planning and management to address 
potential challenges. These include selecting 
compatible crop species, managing spatial 
arrangements, and addressing competition for 
resources such as water and nutrients (Patterson et al., 
2022). Successful intercropping also depends on local 
environmental conditions and the specific requirements 
of the crops involved. 
 
4. Impact of Intercropping on Oilseed Quality 
 
Intercropping systems have a profound impact on the 
quality of oilseeds, influencing both the yield and the 
chemical composition of the oils produced. This impact 
is driven by several factors, including changes in soil 
nutrient availability, competition dynamics among crops, 

and interactions with pests and diseases. 
Understanding these effects is crucial for optimizing 
intercropping strategies to enhance oilseed quality. 
 One of the primary ways in which intercropping 
affects oilseed quality is through its influence on oil yield 
and composition. Research has demonstrated that 
intercropping can lead to improvements in oil yield by 
enhancing soil fertility and optimizing resource use 
(Ghosh et al., 2019). For example, intercropping 
oilseeds with legumes can increase soil nitrogen levels, 
which benefits the oilseed crops by improving their 
overall nutrient status and, consequently, their oil 
content (Smith et al., 2018). This nutrient enhancement 
often results in higher oil yields and improved oil quality. 
 The fatty acid profile of oilseeds can also be 
significantly altered by intercropping. Studies have 
shown that intercropping can lead to changes in the fatty 
acid composition of the oils produced. For instance, 
intercropping can influence the proportion of 
unsaturated fatty acids, such as oleic and linoleic acids, 
which are associated with healthier oil profiles (Chen et 
al., 2021). This is particularly relevant in crops like 
sunflower and canola, where intercropping with certain 
companion crops can increase the proportion of 
beneficial monounsaturated and polyunsaturated fatty 
acids while reducing the levels of saturated fats (Zhang 
et al., 2020). 
 The mechanisms behind these changes in oil 
quality are complex and multifaceted. One key factor is 
the effect of intercropping on soil health and nutrient 
availability. Intercropped systems often result in 
improved soil structure and increased organic matter, 
which can enhance nutrient availability for the oilseed 
crops (Fujita et al., 2021). This improvement in soil 
health can lead to better nutrient uptake by the plants, 
which in turn affects the oil quality and fatty acid 
composition. 
 Pest and disease management is another critical 
factor influencing oilseed quality in intercropped 
systems. Intercropping can help in managing pests and 
diseases more effectively by disrupting pest life cycles 
and reducing the spread of pathogens (Patterson et al., 
2022). This can lead to healthier plants and, 
consequently, higher quality oilseeds. For example, 
intercropping oilseeds with pest-repellent crops can 
reduce the incidence of pest-related damage and 
improve the overall quality of the harvested oilseeds. 
 Case studies provide valuable insights into the 
impact of intercropping on oilseed quality. In one study, 
intercropping soybean with maize was found to improve 
both soybean yield and oil quality by optimizing light 
capture and resource utilization (Chen et al., 2021). 
Another study highlighted the benefits of intercropping 
sunflower with legumes, which led to increased 
sunflower oil content and enhanced fatty acid profiles 
due to improved soil fertility and nutrient availability 
(Smith et al., 2018). 
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5. Strategies for Optimizing Intercropping with 
Oilseeds 
 
Optimizing intercropping systems with oilseeds requires 
a comprehensive approach that integrates crop 
selection, spatial arrangements, management 
practices, and environmental considerations. Effective 
strategies for optimizing these systems can enhance 
oilseed quality, maximize yields, and ensure 
sustainability. This section outlines key strategies for 
achieving optimal outcomes in intercropping with 
oilseeds. 
 
5.1. Selection of Compatible Crops 
 
The choice of companion crops is critical in 
intercropping systems. Successful intercropping 
depends on selecting crops that complement each other 
in terms of growth habits, nutrient requirements, and 
competitive interactions. For instance, pairing oilseeds 
with legumes can be particularly beneficial, as legumes 
can fix atmospheric nitrogen and improve soil fertility for 
oilseed crops (Smith et al., 2018). Additionally, selecting 
companion crops that have different rooting depths can 
reduce competition for nutrients and water, leading to 
better overall crop performance (Ghosh et al., 2019). 
 
5.2. Spatial Arrangements and Planting Patterns 
 
The spatial arrangement of crops in intercropping 
systems plays a significant role in optimizing resource 
use and minimizing competition. Various planting 
patterns, such as row intercropping, strip intercropping, 
and relay intercropping, can be employed depending on 
the specific goals and characteristics of the crops 
involved. Row intercropping involves planting oilseeds 
and companion crops in alternating rows, which can 
facilitate efficient use of light and nutrients (Chen et al., 
2021). Strip intercropping involves growing oilseeds and 
companion crops in alternating strips, which can 
enhance soil health and reduce pest pressures. Relay 
intercropping, where a second crop is planted before the 
first crop is harvested, can extend the growing season 
and increase overall yield (Fujita et al., 2021). 
 
5.3. Nutrient Management 
 
Effective nutrient management is essential for 
optimizing intercropping systems. Balanced fertilization 
practices should be employed to meet the nutritional 
needs of both oilseeds and companion crops. This may 
include the use of organic fertilizers, green manures, 
and cover crops to enhance soil fertility and nutrient 
availability (Patterson et al., 2022). Additionally, 
understanding the nutrient uptake patterns of different 
crops and adjusting fertilization accordingly can help 
prevent nutrient imbalances and optimize crop growth. 

5.4. Pest and Disease Management 
 
Integrated pest and disease management strategies are 
crucial for maintaining crop health and quality in 
intercropping systems. Intercropping can naturally 
reduce pest and disease pressures by disrupting pest 
life cycles and reducing the spread of pathogens. 
However, additional management practices may be 
required to address specific pest and disease issues. 
This can include the use of biological control agents, 
crop rotation, and monitoring for early signs of pest 
infestations (Zhang et al., 2020). Implementing these 
practices can help ensure that oilseed crops remain 
healthy and productive. 
 
5.5. Environmental Considerations 
 
Environmental factors, such as soil type, climate, and 
water availability, significantly influence the success of 
intercropping systems. It is essential to select 
intercropping practices that are well-suited to the local 
environmental conditions. For example, in regions with 
limited water resources, choosing drought-tolerant 
crops or implementing water-saving irrigation practices 
can help optimize crop performance (Gomand et al., 
2021). Additionally, considering the effects of climate 
change and adapting intercropping strategies to 
changing conditions can contribute to long-term 
sustainability. 
 
5.6. Monitoring and Evaluation 
 
Continuous monitoring and evaluation of intercropping 
systems are vital for optimizing performance and 
making necessary adjustments. Regular assessment of 
crop growth, yield, and quality can provide valuable 
insights into the effectiveness of intercropping practices 
and help identify areas for improvement (Fujita et al., 
2021). Utilizing data from field trials and experimental 
studies can inform decision-making and enhance the 
overall success of intercropping systems. 
 
Conclusion 
 
Intercropping with oilseeds represents a promising 
approach to enhancing agricultural productivity and 
sustainability while improving oil quality and fatty acid 
profiles. This practice, which involves growing oilseeds 
alongside compatible companion crops, offers several 
benefits, including optimized resource use, enhanced 
soil health, and effective pest management. By carefully 
selecting compatible crops, employing strategic spatial 
arrangements, and implementing sound nutrient and 
pest management practices, farmers can significantly 
improve both the yield and quality of oilseeds. 
 The review highlights that intercropping can 
positively impact oilseed quality by increasing oil yields 
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and altering fatty acid compositions to favor healthier 
profiles. For example, intercropping oilseeds with 
legumes can enhance soil fertility and, consequently, oil 
content and quality. Additionally, various intercropping 
systems, such as row intercropping, strip intercropping, 
and relay intercropping, offer different advantages that 
can be leveraged based on specific crop requirements 
and environmental conditions. 
 However, optimizing intercropping systems requires 
careful planning and management. Factors such as crop 
compatibility, spatial arrangements, nutrient 
management, and environmental conditions play crucial 
roles in determining the success of these systems. 
Regular monitoring and evaluation are essential for 
making data-driven adjustments and achieving the 
desired outcomes. 
 Future research and field studies are needed to 
further explore and refine intercropping strategies, 
particularly to address region-specific challenges and 
optimize practices for different oilseed crops. By 
advancing our understanding of how intercropping 
influences oilseed quality and fatty acid profiles, we can 
develop more effective and sustainable agricultural 
practices that contribute to food security and 
environmental stewardship. 
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