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Enhancing	 Intercropping	 Research	 and	 Practices	 in	 Modern	 Agricultural	
Landscapes

Renjan	B

Intercropping,	the	simultaneous	cultivation	of	two	or	more	crops	in	the	same	�ield,	is	a	time-honored	agricultural	practice	with	the	
potential	to	enhance	productivity,	resource	use	ef�iciency,	and	sustainability.	This	article	reviews	current	research	and	practices	in	
intercropping,	 focusing	on	 its	bene�its,	 challenges,	and	opportunities	 in	modern	agricultural	 landscapes.	 It	explores	 the	ecological	
principles	 underpinning	 intercropping	 systems,	 including	 resource	 complementarity,	 niche	 differentiation,	 and	 ecosystem	 services	
provision.	 Additionally,	 it	 examines	 the	 agronomic,	 economic,	 and	 environmental	 considerations	 in�luencing	 the	 adoption	 and	
optimization	of	intercropping	systems.	By	synthesizing	insights	from	interdisciplinary	research	and	practical	experiences,	this	article	
aims	to	 inform	policymakers,	researchers,	and	farmers	about	the	potential	of	 intercropping	to	contribute	to	food	security,	climate	
resilience,	and	agroecological	sustainability.
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Introduction
Intercropping, a traditional farming practice dating back 
centuries, involves the simultaneous cultivation of multiple 
crops within the same �ield space. Unlike monoculture systems, 
which rely on single crop species, intercropping harnesses the 
complementarity and synergies among different plant species 
to optimize resource utilization, suppress pests and diseases, 
and enhance soil health [1]. Despite its long history and 
demonstrated bene�its, intercropping remains underutilized in 
modern agricultural landscapes, where monoculture dominates 
large-scale farming systems. In the ever-evolving landscape of 
agriculture, the concept of intercropping has emerged as a 
beacon of sustainable farming practices. Intercropping, an age-
old technique, involves the simultaneous cultivation of two or 
more crop species in the same �ield space [2]. This ancient 
method, deeply rooted in traditional agricultural systems across 
the globe, has garnered renewed attention and interest in 
modern agricultural landscapes. The resurgence of interest in 
intercropping stems from its potential to address pressing 
challenges facing contemporary agriculture, including 
dwindling natural resources, environmental degradation, 
climate change, and food security concerns [3]. Unlike 
conventional monoculture systems, which often rely heavily on 
chemical inputs and are susceptible to pest outbreaks and soil 
degradation, intercropping offers a holistic approach to farming 
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that capitalizes on biodiversity, resource ef�iciency, and 
ecological  resi l ience.  The principles  underpinning 
intercropping are grounded in ecological wisdom and the 
symbiotic relationships that exist within natural ecosystems. By 
harnessing the complementary traits and interactions among 
different plant species, intercropping systems optimize 
resource utilization, minimize pest and disease pressure, 
improve soil health, and enhance overall productivity [4]. The 
allure of intercropping lies not only in its potential to boost 
yields and farm pro�itability but also in its ability to foster 
environmental sustainability and resilience. By diversifying 
crop species and spatial arrangements, intercropping mitigates 
the risks associated with climate variability, pests, and diseases, 
while promoting biological diversity, soil fertility, and 
ecosystem stability [5]. Despite its inherent bene�its, 
intercropping faces challenges and barriers to adoption in 
modern agricultural systems. These challenges range from 
agronomic complexities and market constraints to knowledge 
gaps and cultural perceptions. Overcoming these challenges 
requires a multifaceted approach that integrates scienti�ic 
research, technological innovation, policy support, and farmer 
empowerment. In this review, we delve into the world of 
intercropping, exploring its ecological foundations, agronomic 
practices, economic implications, and potential contributions to 
sustainable agriculture. Through a synthesis of current 
research, practical experiences, and case studies from diverse 
agricultural contexts, we aim to shed light on the untapped 
potential of intercropping and provide insights into how it can 
be harnessed to address the complex challenges facing global 
food systems [6]. By elucidating the principles, bene�its, 
challenges, and opportunities associated with intercropping, 
we hope to inspire dialogue, collaboration, and action among 
policymakers, researchers, extension agents, farmers, and other 
stakeholders. Together, we can chart a course towards a more 
resilient, equitable, and sustainable agricultural future, where 
intercropping plays a central role in nourishing both people and 
the planet.

https://agriculture.researchfloor.org/
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Figure	1: Scheme of the Push-Pull System in Corn. This �igure, 
developed by the African Insect Science for Food and Health at 
the International Centre of Insect Physiology and Ecology 
(ICIPE), illustrates the semiochemical ecology of the push-pull 
system implemented in corn �ields. The push-pull system is a 
sustainable agricultural strategy aimed at managing pests and 
weeds while enhancing crop yields adopted from ref [1] and [2] 
copyright permission from MDPI.

The	�igure	likely	depicts	the	following	components:
1.	Corn	Plants: The main crop being cultivated in the �ield.

2.	 Attractant	 Plants	 (Push): These are plants strategically 
placed within the corn �ield to attract pests away from the main 
crop. The attractant plants release volatile compounds or 
semiochemicals that lure pests such as the corn stemborer away 
from the corn plants.

3.	 Repellant	 Plants	 (Pull): Repellant plants are positioned 
around the perimeter of the corn �ield to repel pests and deter 
them from re-entering the �ield. These plants emit compounds 
that discourage pests from approaching the corn plants.

4.	 Corn	 Stemborer: This insect pest, a major threat to corn 
crops, is likely depicted in the �igure to illustrate its movement in 
response to the attractant and repellant plants.

5.	 Weed	 Suppression: The push-pull system may also 
incorporate mechanisms for weed suppression. This could 
involve the use of cover crops or companion plants that compete 
with weeds for resources and inhibit their growth.
The �igure serves as a visual representation of the ecological 
principles underlying the push-pull system and how it 
effectively manages pest populations while promoting crop 
health and productivity. It demonstrates the intricate 
interactions between plants, pests, and the environment, 
highlighting the potential of agroecological approaches for 
sustainable agriculture.

Bene�its	of	Intercropping
Intercropping offers a myriad of bene�its that contribute to 
agricultural productivity, resilience, and sustainability [7]. By 
diversifying crop species and spatial arrangements, 

intercropping reduces the risk of yield losses due to pests, 
diseases, and adverse environmental conditions. Through 
complementary root systems, canopy structures, and nutrient 
acquisition patterns, intercropped plants can ef�iciently capture 
and utilize available resources, leading to enhanced resource 
use ef�iciency and yield stability. Moreover, intercropping 
promotes biodiversity, ecosystem resilience, and soil health by 
fostering habitat heterogeneity, nutrient cycling, and biological 
interactions among different plant species [8]. The presence of 
multiple crops in the same �ield creates niches for bene�icial 
insects, pollinators, and soil microorganisms, which contribute 
to pest regulation, pollination services, and nutrient cycling. 
Additionally, intercropping can enhance ecosystem services 
such as water in�iltration, soil erosion control, and carbon 
sequestration, thereby contributing to climate mitigation and 
adaptation efforts. Intercropping holds signi�icant importance 
in modern agriculture due to its potential to address various 
challenges and enhance agricultural sustainability. 

1.	 Increased	 Productivity: Intercropping allows for the 
simultaneous cultivation of multiple crop species in the same 
�ield space. By harnessing the complementary traits and growth 
patterns of different crops, intercropping can lead to increased 
overall productivity compared to monoculture systems. This is 
especially bene�icial in areas with limited land availability, 
where maximizing yield per unit area is crucial for food security 
[9].

2.	 Resource	 Ef�iciency: Intercropping optimizes resource 
utilization by diversifying crop species with different resource 
requirements. For example, one crop may have deep roots that 
access nutrients deep in the soil, while another crop may have 
shallow roots that capture nutrients near the surface. This 
complementary resource use reduces competition among crops 
and enhances overall resource ef�iciency, including water, 
nutrients, and sunlight [10].

3.	 Pest	 and	 Disease	 Management: Intercropping can help 
suppress pests and diseases through natural mechanisms such 
as habitat diversi�ication, biological control, and repellent 
effects. By intermixing different crops, intercropping disrupts 
pest and disease cycles, making it more dif�icult for pests to 
locate and attack their preferred hosts. This reduces the reliance 
on synthetic pesticides and promotes ecological balance within 
agroecosystems [11].

4.	 Soil	 Health	 Improvement: Intercropping promotes soil 
health by enhancing soil structure, nutrient cycling, and organic 
matter content. The diverse root systems of intercropped plants 
contribute to improved soil aggregation and aeration, which 
enhances water in�iltration and reduces erosion. Additionally, 
intercropping can enhance biological activity in the soil, 
including bene�icial microbial populations that contribute to 
nutrient availability and plant health [12].

5.	 Biodiversity	 Conservation: Intercropping promotes 
biodiversity at the �ield level by providing habitat and resources 
for a wide range of plant species, insects, and microorganisms. 
This diversity supports pollinators, bene�icial predators, and 
soil organisms, contributing to ecosystem resilience and 
stability. Intercropping also helps preserve genetic diversity 
within crop populations, which is important for breeding 
programs and adaptation to changing environmental conditions 
[13].



www.agriculture.research�loor.org28.

Renjan	B.,	/	Agriculture	Archives	(2023)

2.	 Crop	 Combinations	 and	 Arrangements: Research into 
optimal crop combinations, spatial arrangements, and planting 
densities in intercropping systems can help optimize resource 
use ef�iciency and yield stability. Experimentation with diverse 
crop species and cropping patterns can identify synergistic 
combinations that maximize productivity while minimizing 
competition and resource limitations.

3.	 Agronomic	 Management	 Practices: Developing best 
management practices for intercropping, including crop 
rotation, intercropping sequences, and nutrient management 
strategies, can enhance the agronomic performance and 
sustainability of intercropping systems. Research into 
innovative agronomic techniques, such as companion planting, 
relay cropping, and cover cropping, can further enhance the 
bene�its of intercropping while minimizing potential 
drawbacks.

4.	 Economic	 Viability	 and	 Market	 Access: Assessing the 
economic viability of intercropping systems and exploring 
market opportunities for intercropped crops are crucial for 
promoting farmer adoption and scalability. Economic analyses, 
value chain assessments, and market studies can help identify 
potential barriers and incentives for intercropping adoption 
and guide policy interventions and support mechanisms.

5.	 Technological	 Innovations: Leveraging technological 
innovations such as precision agriculture tools, remote sensing 
technologies, and digital platforms can enhance the monitoring, 
management, and optimization of intercropping systems. 
Integrating data-driven decision support systems with on-farm 
practices can improve resource allocation, pest management, 
and yield forecasting in intercropping systems.

6.	 Climate	 Change	 Adaptation: Investigating the role of 
intercropping in climate change adaptation and mitigation 
strategies is critical for building resilient agricultural systems. 
Research into the resilience of intercropping systems to climate 
variabi l i ty,  extreme weather  events ,  and changing 
environmental conditions can inform adaptation strategies and 
enhance food security in a changing climate.

7.	 Knowledge	 Sharing	 and	 Capacity	 Building: Facilitating 
knowledge sharing, capacity building, and farmer-to-farmer 
exchanges can foster the adoption and diffusion of 
intercropping practices across diverse agricultural landscapes. 
Extension programs, farmer �ield schools, and participatory 
research approaches can empower farmers with the knowledge 
and skills needed to implement and manage intercropping 
systems effectively, future research and practices in 
intercropping should be guided by a multidisciplinary approach 
that integrates ecological principles, agronomic expertise, 
socioeconomic considerations, and technological innovations 
[19-20]. By addressing key research gaps, promoting 
innovation, and fostering collaboration among stakeholders, we 
can unlock the full potential of intercropping to enhance 
agricultural sustainability, resilience, and food security in a 
rapidly changing world, intercropping holds signi�icant promise 
for enhancing agricultural sustainability, resilience, and food 
security in modern agricultural landscapes [21-22]. By 
harnessing the ecological principles of biodiversity, resource 
complementarity, and ecosystem services provision, 
intercropping systems can contribute to diversi�ied, resilient, 
and environmentally sustainable farming systems. 

6.	 Climate	Resilience: Intercropping systems are inherently 
more resilient to climate variability and extreme weather events 
compared to monoculture systems. The diversity of crops and 
cropping patterns in intercropping systems buffers against 
yield �luctuations caused by adverse weather conditions such as 
drought, �looding, or temperature extremes. This resilience is 
increasingly important in the face of climate change and its 
potential impacts on agricultural production [14]. Overall, 
intercropping offers a holistic approach to farming that aligns 
with principles of sustainability, resilience, and environmental 
stewardship. By embracing intercropping practices in modern 
agriculture, farmers can enhance productivity, conserve natural 
resources, and build more resilient food systems to meet the 
challenges of the future.

Challenges	and	Considerations
Despite its numerous bene�its, intercropping poses challenges 
and considerations that may hinder its widespread adoption 
and optimization. Agronomic factors such as crop selection, 
planting density, spatial arrangement, and management 
practices require careful consideration to optimize 
intercropping systems for local agroecological conditions and 
farmer preferences. Balancing the needs of different crop 
species and managing competition for resources, such as light, 
water, and nutrients, can be challenging, particularly in complex 
intercropping systems [15-16]. Furthermore, market access, 
labor availability, and economic incentives may in�luence 
farmer decisions regarding intercropping adoption and 
pro�itability. Limited access to markets or value chains for 
diverse crops, coupled with additional labor requirements for 
managing intercropping systems, can pose barriers to adoption, 
particularly in regions with intensive monoculture production 
systems.

Opportunities	for	Enhancing	Intercropping
Despite the challenges, there are numerous opportunities for 
enhancing intercropping research and practices in modern 
agricultural landscapes. Interdisciplinary research approaches, 
integrating agronomy, ecology, economics, and social sciences, 
can provide insights into the ecological principles, agronomic 
practices, and socioeconomic factors in�luencing intercropping 
adoption and performance [17-18]. Technological innovations, 
such as precision agriculture tools,  remote sensing 
technologies, and decision support systems, can help optimize 
intercropping systems by providing real-time monitoring, data-
driven recommendations, and predictive modeling of crop 
performance and resource dynamics. Furthermore, policy 
support, extension services, and farmer networks can facilitate 
knowledge exchange, capacity building, and market access for 
intercropped crops, thereby enhancing the economic viability 
and adoption of intercropping systems. Future directions for 
intercropping research and practices are essential for 
maximizing the potential of this sustainable agricultural 
technique.
 
1.	Understanding	Ecological	Interactions: Further research 
is needed to deepen our understanding of the ecological 
interactions among different crop species in intercropping 
systems. This includes investigating the mechanisms 
underlying resource complementarity, niche differentiation, 
and ecosystem services provision. Understanding how different 
crops interact with each other and with the surrounding 
environment can inform the design and management of more 
resilient and productive intercropping systems.
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How Push-Pull Works: A Platform Technology for Improving 
Livelihoods of Resource Poor Farmers. Available online: 
http://www.push-pull.net/how_it_works.shtml (accessed 
on 17 March 2018).

Bybee-Finley, K.A.; Ryan, M.R. Advancing Intercropping 
Research and Practices in Industrialized Agricultural 
L a n d s c a p e s .  A g r i c u l t u r e  2 0 1 8 ,  8 ,  8 0 . 
https://doi.org/10.3390/agriculture8060080

Brooker, R. W., Bennett, A. E., Cong, W. F., Daniell, T. J., George, 
T. S., Hallett, P. D., ... & White, P. J. (2015). Improving 
intercropping: a synthesis of research in agronomy, plant 
physiology and ecology. New	Phytologist, 206(1), 107-117.

To realize the full potential of intercropping, concerted efforts 
are needed from policymakers, researchers, extension agents, 
and farmers to overcome barriers, promote best practices, and 
create enabling environments for intercropping adoption and 
optimization. By embracing intercropping as a viable and 
adaptive farming strategy, we can cultivate resilient food 
systems, conserve natural resources, and promote the long-
term viability of agriculture in a changing climate.

Conclusion
In conclusion, the exploration of intercropping unveils a 
promising pathway towards sustainable and resilient 
agriculture in modern landscapes. Through this review, we have 
illuminated the profound ecological, agronomic, and 
socioeconomic signi�icance of intercropping practices, 
highlighting their potential to address pressing challenges 
facing global food systems. Intercropping stands as a beacon of 
agricultural sustainability, offering a holistic approach that 
harnesses biodiversity, resource ef�iciency, and ecological 
resilience. Its ability to increase productivity, suppress pests 
and diseases, improve soil health, promote biodiversity, and 
enhance climate resilience underscores its importance in 
modern agricultural landscapes. However, realizing the full 
potential of intercropping requires concerted efforts across 
multiple fronts. Future research endeavors must deepen our 
understanding of the ecological interactions, agronomic 
management practices, and socioeconomic dynamics that shape 
intercropping systems. By leveraging technological innovations, 
economic incentives, and knowledge sharing platforms, we can 
empower farmers to adopt and optimize intercropping 
practices tailored to their local contexts. Policy support, 
institutional partnerships, and stakeholder engagement are 
crucial for creating enabling environments that promote the 
adoption and scaling-up of intercropping systems. By 
integrating intercropping into agricultural policies, extension 
programs,  and research  agendas ,  we can  cata lyze 
transformative changes in farming practices and contribute to 
the sustainability and resilience of food systems worldwide. In 
conclusion, the journey towards enhancing intercropping 
research and practices is a collective endeavor that requires 
collaboration, innovation, and commitment from policymakers, 
researchers, farmers, and other stakeholders. By embracing 
intercropping as a cornerstone of sustainable agriculture, we 
can cultivate thriving food systems that nourish both people and 
the planet for generations to come. Let us seize this opportunity 
to cultivate a brighter and more resilient future through the 
power of intercropping.
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