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ABSTRACT

Intercropping, the practice of cultivating two or more crops together, offers numerous advantages, including enhanced resource
utilization, increased biodiversity, and improved yield stability. This review focuses on the intercropping efficiency of maize hybrids and
peanuts under sandy soil conditions, exploring their agronomic, ecological, and economic benefits. Maize-peanut intercropping has been
shown to optimize resource use, improve soil health, and enhance water use efficiency, peanuts' nitrogen-fixing ability enriches the soil,
reducing the need for synthetic fertilizers. The review also highlights the potential for increased yield, improved pest and disease
management, and sustainable agricultural practices. Key factors such as crop compatibility, growth dynamics, nutrient competition,
and economic returns are discussed. This cropping system offers promising prospects for sustainable agriculture in sandy soils,
contributing to soil fertility, reduced input costs, and increased farm profitability.
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1.Introduction

Agriculture is the backbone of the global food system, providing
sustenance for millions of people worldwide. However,
increasing population growth, climate change, and land
degradation have placed significant pressure on agricultural
systems to ensure food security, environmental sustainability,
and economic resilience. Among the various strategies being
explored to address these challenges, intercropping has
emerged as a promising practice. Intercropping refers to the
cultivation of two or more crops in proximity within the same
growing area, and it offers numerous agronomic, ecological, and
economic advantages over traditional monocropping systems
[1].Sandy soils, found predominantly in arid and semi-arid
regions, represent a significant challenge for conventional
agriculture due to their low nutrient-holding capacity, poor
water retention, and susceptibility to erosion. These soils
typically have a limited ability to retain moisture, leading to
water stress for crops during dry periods [2]. Sandy soils are
often deficient in essential nutrients, requiring supplemental
fertilizers to maintain crop yields. This makes them highly
vulnerable to soil degradation, which, if not managed properly,
canresultinreduced productivity and environmental harm.
Intercropping systems can offer a solution to these challenges
by enhancing the efficient use of soil resources, improving water
retention, and promoting sustainable agricultural practices.
Among various intercropping combinations, maize (Zea mays)
and peanut (Arachis hypogaea) are particularly promising due
to their complementary growth habits and benefits to soil
health [3]. Maize is a staple crop known for its high caloric
content and widespread cultivation in both tropical and
temperate regions. However, maize cultivation often requires
substantial inputs in terms of water, fertilizers, and pest
management.

On the other hand, peanuts are leguminous plants with the
ability to fix nitrogen through a symbiotic relationship with
rhizobium bacteria, which enriches the soil with this essential
nutrient. The combination of these crops in intercropping
systems can potentially optimize resource use, reduce the need
for synthetic inputs, and increase the overall productivity of the
land.

One of the advantages of intercropping maize and peanut is the
efficient use of space, light, water, and nutrients. Maize, being a
tall crop, provides shade to the lower-growing peanut plants,
reducing soil evaporation and helping to conserve water [4].
This shading effect is particularly important in sandy soils,
where water retention is a significant concern. Meanwhile,
peanuts, as a legume, contribute to soil fertility by fixing
nitrogen, which is essential for plant growth, and reducing the
need for synthetic nitrogen fertilizers. This combination of
complementary growth patterns allows the two crops to thrive
together, enhancing overall crop productivity without placing
excessive strain on soil resources, intercropping systems can
improve soil health by promoting better soil structure,
increasing organic matter, and fostering microbial activity [5].
The root systems of maize and peanuts interact in ways that can
improve soil aeration and water infiltration, reducing the risks
of erosion and nutrient leaching, which are common in sandy
soils. Furthermore, the use of organic mulches and crop
residues in intercropping systems can enhance soil organic
matter, leading to improved soil fertility and water retention.
The practice of intercropping maize and peanuts in sandy soils
also offers significant ecological and economic benefits. From an
ecological perspective, intercropping enhances biodiversity by
promoting the coexistence of different plant species, which
helps to support beneficial organisms such as pollinators and
natural predators of pests.

Copyright: This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Volume 03, Issue 03, 2024

© 2024 Acta Biology Forum. All Rights Reserved.


https://biologyforum.actabotanica.org/article-archive/volume-3-issue-3-2024/
https://biologyforum.actabotanica.org/article-archive/volume-3-issue-3-2024/
https://biologyforum.actabotanica.org/article-archive/volume-3-issue-3-2024/
https://biologyforum.actabotanica.org/
https://biologyforum.actabotanica.org/
https://biologyforum.actabotanica.org/
https://orcid.org/0000-0002-2018-0200

Murugesan Mohana Keerthi., / Acta Biology Forum. (2024)

This increased biodiversity can contribute to the long-term
resilience of agricultural ecosystems, reducing the reliance on
chemical pesticides and fostering a more sustainable farming
system. Economically, intercropping can provide farmers with
multiple sources of income from both maize and peanut
harvests. By diversifying their production, farmers can reduce
the financial risks associated with market fluctuations, pest
outbreaks, or crop failure, thereby improving the overall
economic viability of their farms, the numerous benefits, there
are challenges associated with intercropping systems.
Competition for light, water, and nutrients between crops can
occur, particularly if the crops are not well-suited to one another
in terms of growth requirements. Moreover, effective
management of planting schedules, pest control, and crop
rotation is essential to maximize the advantages of
intercropping [6]. For example, maize hybrids with differing
growth durations may need to be carefully selected to match the
growth cycle of peanuts, ensuring that both crops receive
adequate resources during their respective growing periods,
will examine the intercropping efficiency of maize hybrids with
peanuts under sandy soil conditions, exploring their agronomic,
ecological, and economic benefits. We will discuss the
complementary growth patterns and resource use efficiency of
these crops, the impact of intercropping on soil health and water
use, and the economic potential of this cropping system.
Additionally, we will highlight the challenges and limitations of
maize-peanutintercropping, focusing on the factors thatneed to
be addressed for this practice to be fully optimized in sandy soil
environments. Through this review, we aim to provide a
comprehensive understanding of the potential for maize-
peanut intercropping to contribute to sustainable agricultural
practices in regions with sandy soils.

2.Agronomic Benefits of Maize-Peanut Intercropping

2.1 Resource Use Efficiency

One of the main advantages of intercropping maize and peanut
is the efficient use of resources, including space, light, water, and
nutrients. Maize, a tall plant, can provide shade for the lower-
growing peanut plants, which can help reduce soil evaporation
and improve water retention. Conversely, peanuts, as
leguminous plants, have the ability to fix atmospheric nitrogen
through their symbiotic relationship with rhizobium bacteria,
enriching the soil with nitrogen. This complementary
relationship reduces the need for synthetic nitrogen fertilizers
and improves the overall fertility of sandy soils [6]. In terms of
water use, maize and peanuts have different water
requirements at various growth stages. While maize requires
more water during its vegetative growth stage, peanuts need
water during flowering and pod formation. The timing
differences in their water needs allow for more efficient water
use when grown together, reducing the overall irrigation
requirement and improving water conservation in areas with
limited water resources.

2.2Yield Benefits

Intercropping often leads to increased total yield compared to
monocropping due to better resource partitioning. The
combination of maize and peanuts typically results in higher
land productivity, as both crops grow at different heights and
occupy different niches within the same plot. Studies have
shown that maize-peanut intercropping can increase overall
land productivity by up to 30% compared to monocropping,
depending on the soil fertility and climatic conditions [7].

This increase in yield is a result of improved space utilization,
reduced competition for resources, and enhanced plant growth
due to the synergistic effects of the two crops.

2.3 Soil Health Improvement

The practice of intercropping maize with peanuts can lead to
significant improvements in soil health, particularly in sandy
soils, which are prone to erosion and nutrient depletion.
Peanuts, through their nitrogen-fixing ability, enhance soil
fertility by increasing the nitrogen content in the soil. Moreover,
the root systems of maize and peanuts interact in ways that may
improve soil structure, increase organic matter, and promote
microbial activity, all of which contribute to healthier soils [8].
This leads to reduced soil erosion, improved water infiltration,
and better soil organic matter content, which are particularly
important for maintaining long-term agricultural productivity
in sandy soil environments.

3.Ecological and Environmental Benefits

3.1 Biodiversity Enhancement

Intercropping systems can contribute to greater biodiversity by
promoting the growth of different plant species within the same
area. This enhances the ecosystem's resilience to pests and
diseases, reduces the need for chemical pesticides, and supports
beneficial organisms like pollinators and soil microorganisms
[6]. The maize-peanut intercropping system fosters a more
diverse ecosystem compared to monocropping, which is often
associated with reduced biodiversity and ecological imbalances.

3.2 Pestand Disease Management

Intercropping maize and peanuts can help in managing pests
and diseases naturally. The diverse plant species present in
intercropping systems can disrupt the life cycles of pests,
making it harder for them to spread and establish in large
numbers. Moreover, the root exudates from peanuts may have
allelopathic effects that inhibit the growth of soil-borne
pathogens that affect maize, further reducing the reliance on
chemical pesticides and contributing to more sustainable
farming practices [4].

4.Economic Benefits of Maize-Peanut Intercropping

4.1 Increased Profitability

Intercropping maize with peanuts can enhance farm
profitability by diversifying income sources. While maize
provides the staple food and a marketable commodity, peanuts
offer an additional cash crop that can be sold for both local
consumption and export. The combined production of both
crops from the same piece of land results in increased overall
economic returns, making intercropping a financially viable
option for farmers, particularly in regions with limited arable
land orresources [3].

4.2 Cost Efficiency

By reducing the need for synthetic fertilizers and pesticides,
maize-peanut intercropping can also lower the input costs for
farmers. The nitrogen-fixing ability of peanuts can partially
replace the need for chemical nitrogen fertilizers, while the
natural pest management provided by the intercropping system
reduces the reliance on chemical pesticides. Additionally, the
improved soil fertility resulting from intercropping may lead to
lower input requirements in subsequent cropping cycles,
making the system more cost-effective in the long term [3].
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5.Challenges and Limitations

Despite the numerous advantages of maize-peanut
intercropping, there are several challenges and limitations to
consider. Competition for light and water between the two crops
can lead to reduced yields under suboptimal conditions,
particularly if the maize hybrid is too tall or if both crops are not
well-timed in their planting and harvest schedules. Additionally,
while intercropping can improve soil health and water use
efficiency, it requires careful management to ensure that both
crops are compatible in terms of their growth habits and
nutrient requirements. The sandy soils, although benefiting
from the nitrogen-fixing properties of peanuts, may still require
supplemental organic matter to maintain long-term
productivity. Furthermore, the success of intercropping systems
can be affected by climatic factors such as temperature, rainfall,
and soil moisture, which need to be carefully managed for
optimal results.

6.Conclusion

Maize-peanutintercropping represents a promising strategy for
improving agricultural sustainability, especially in sandy soil
environments, where nutrient and water limitations often
hinder crop productivity. The complementary nature of maize
and peanuts enhances resource use efficiency, increases yields,
improves soil health, and contributes to ecological balance.
Additionally, intercropping provides significant economic
benefits by diversifying income sources and reducing input
costs. However, for intercropping systems to be successful,
careful management of crop compatibility, water requirements,
and soil fertility is essential. Future research should focus on
optimizing intercropping practices, exploring the best maize
hybrids and peanut varieties for different sandy soil conditions,
and developing more efficient management techniques to
maximize the benefits of this cropping system.
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