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Abstract

As population expansion, urbanization, environmental pollution, and climate change, the global food crisis is currently
aggravated in the world. One strategy for coping with the effects of climate change in arid regions is intercropping. The
purpose of this paper is to review the main types of intercropping- Row intercropping, Mixed intercropping, Strip
intercropping, Relay intercropping and present their advantages. Intercropping is as a multiple cropping system, in
which two or more crops species planted simultaneously in a field during a growing season. An example of sustainable
farming systems is intercropping, which creates balance with the environment, contributes to better use of resources,
and reduces damage from diseases and pests. Potential advantages of this practice include higher crop yields- due to
extra sunlight that taller crops receive on their borders. Intercropping enables plants to efficiently utilize plant growth
resources like water, nutrients, sun light, to improve soil erosion control. Intercropping patterns are more effective than
monocropping in suppression of weeds, but their effectiveness varies greatly. Intercropping is ways to increase diversity

in an agricultural ecosystem.
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INTRODUCTION

Intercropping has a vast potential for
sustainable agriculture, as it provides 15-20%
of the world's food supply (Lithourgidis et al.,
2011) and contributes to reducing the
contradiction between population growth and
the reduction of arable land (Fowler et al.,
2015). By increasing the yields of some cereals,
the Green Revolution has so far permitted
humans to cope with population growth
(Pingali, 2012), and its new technologies are
still central to ongoing reduction in the total
number of undernourished people (Martin-
Guay et al., 2018). Lithourgidis et al., (2011)
point out that according to Altieri, (1999) self-
sustaining, low-input and energy-efficient
agricultural systems in the context of
sustainable agriculture are the focus of many
farmers. From an environmental point of view,
intercropping looks promising, aiming to have
a limited impact on the environment, which is
achieved through the sustainable intensification
of agriculture, i.e. without any harmful trade-
offs between productivity and other ecosystem
services (Tilman et al., 2011).

The purpose of this paper is to review the main
types of intercropping - Row intercropping,
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Mixed intercropping, Strip intercropping, Relay
intercropping, and to present their advantages.
An attempt is made to present the advantages
of intercropping, which creates a balance with
the environment and contributes to the better
use of resources.

MATERIALS AND METHODS

This review article summarizes the results from
researchers conducting intercropping experi-
ments. The studies are multi-layered and
highlight the role of intercropping in maintai-
ning environmental balance.

A number of authors emphasize the role of
intercropping in the direction of diversification
and suggest various ways to arrange crops in
the agroecosystem to make it more sustainable.
A comparison is made between crop
monoculture with intercropping and the
advantages it brings, namely increased crop
yield, efficient utilization of agricultural
resources and competition for resources
between species.

Intercrops improve soil fertility and make the
intercropping-based agri-horti system
ecologically sustainable and economically
feasible to farmers.



RESULTS AND DISCUSSIONS

Intercropping is an old cropping system, which
dates back to ancient civilization (Nasar et al.,
2019) and has a long history (Ghaffarzadeh,
1999; Bybee-Finley & Ryan, 2018; Feng et al.,
2021), being practiced to achieve higher yields
and to satisfy the world’s demand for food
(Vandermeer, 1990; Connolly et al., 2001;
Dakora & Phillips, 2002; Zhang & Li, 2003;
Zhang et al., 2003; Zhang, 2004; Nasar et al.,
2019). An example of sustainable farming
systems is intercropping, which creates a
balance with the environment and contributes
to the better use of resources (Mousavi &
Eskandari, 2011). Improving crop diversity on
a piece of land through intercropping is one of
the adaptation strategies to climate change in
drylands (Jaya & Rosmilawati, 2017) and is an
opportunity to cope with the effects of climate
change (Liu et al., 2016). Intercropping is one
form of crop diversification that is meant to
spread the risk of crop failure on a single piece
of land (Jaya & Rosmilawati, 2017), and
intercropping as a practice has survived the
evolution of agriculture in the semi-arid areas
of the tropics (Tignegre et al., 2018; Jun-bo et
al., 2018; Godfray et al., 2010; Foley et al.,
2011), according to whom as population
expansion, urbanization, environmental
pollution, and climate change, the global food
crisis is currently aggravated in the world. One
of the main reasons for the worldwide use of
intercropping is the production of more than
pure cropping from the same amount of land
(Caballero & Goicoechea, 1995; Mousavi &
Eskandari, 2011; Seremesi¢ et al., 2020), with
component crops being selected in such a way
that they can complement each other in order to
achieve better overall resource utilization as
compared to when the crops are grown
separately (Anon, 2015; Nishanthi et al., 2015).
Intercropping combines the temporal and
spatial dimensions of crop diversification and
offers a variety of ways to shape agroecosystem
ecology and productivity (Himanen et al., 2017)
and intercropping as a multiple cropping
system, in which there are two or more crops
species planted simultaneously in a field during
a growing season (Vandermeer, 1989; Ariel et
al., 2013). The above, however, does not mean
that they are planted together at the same time,
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but that the aim is for two or more crops to be
together in one place during their growing
season, or at least for a certain period of time
(Mousavi & Eskandari, 2011). Intercropping
systems help farmers to exploit the principle of
diversity (Ghosh, 2004), as they are helpful to
avoid reliance on a single crop and result in a
variety of products of a different nature, such as
forages, oil and pulses (Igbal et al. 2018b). In
1989 an interdisciplinary research team was set
up to develop a more environmentally
sustainable cropping system that was also
economically favorable (Cruse et al., 1995).
Qian et al., (2018) cites Lithourgidis et al.,
(2011), according to whom intercropping was
initially practiced to provide a yield advantage
and stability. It also provides possible options
for the sustainable intensification of
agriculture.

Organic production represents one of the most
important sustainable agriculture systems,
wherein higher nutritional values of food could
be achieved alongside the preservation of
biodiversity and agroecosystems (Seremesi¢ et
al., 2017). In organic vegetable cultivation, the
proper selection of varieties/hybrids, crop
rotation, and intercropping cultivation also play
a very important role (Ugrinovi¢ et al., 2014)
because complementary relationships are
created with neighbouring ecosystems and
environmental resources are used more fully
(Seremesi¢ et al., 2018). Jones & Sieving,
(2006) points out in order for agriculture to
evolve towards environmentally sustainable
systems (Atkinson & McKinlay, 1997), the
cultivation of intercrops (strips within the
field), cover crops, field margins, hedgerows,
windbreaks that serve ecological functions on
farms (i.e. predator refugia) (Nentwig, 1998).
Intercropping has always been the most
widespread form of cropping system in (sub-)
tropical and developing countries (Schulz et al.,
2020). Yildirim & Ekinci, (2017) cites authors
(Francis, 1989; Legwaila et al., 2012) who
point out that intercropping systems are widely
used in Latin America, Asia and Africa where
capital investment is restricted thus minimizing
the risk of total crop failure. Brooker et al.,
(2015) cites Francis, (1986) who has indicated
that smallholder farmers in Latin America grow
70-90% of beans with maize, potatoes and
other crops, while maize is intercropped on



60% of the maize-growing areas of the region;
according to Vandermeer, (1989) 98% of
cowpeas in Africa are grown as intercrops,
90% of beans in Colombia. The total
percentage of cropped land in the tropics used
for intercropping varies from 17% in India to
94% in Malawi. In Europe intercropping
persists in agroforestry systems, such as the
Swiss paturages boisés (wooded grassland
systems) and Mediterranean coltura promiscua
(cereals and vegetables grown under trees,
often olive and fruit trees or vines) (Dupraz &
Liagre, 2011; Brooker et al, 2015).
Intercropping has been used in numerous parts
of the world (Gtowacka, 2013; Chang et al.,
2020). Jun-bo et al., (2018) points out authors
(Feike et al., 2012; Liu et al., 2013; Zhang et
al.,, 2013), according to whom the limited
farmland in China impels people to increase
crop yields by using chemical fertilizers, thus
degrading the environment and severely
polluting the water and air, acidifying the soil
and eroding it. Tignegre et al., (2018) cited
authors Tsubo et al., (2005) who point out that
in many developing countries intercropping is
an important practice in subsistence and food
production farming systems, as in the Guinea
savanna zone of Northern Region of Ghana, a
maize is one the most widely grown food
staples for intercropping during the humid
season. Nishanthi et al., (2015) presents the
results from an intercropping system of black
gram and Amaranthus tricolor L., where black
gram is one of the important grain legumes in
the rainfed farming system in the dry and
intermediate zones of Sri Lanka. Singh et al,
(2018) cites Sarkar et al., (2008) who has
reported that vegetables, such as chili, brinjal,
Colocasia, Amorphophallus and pumpkin, are
the most acceptable intercrops in papaya under
West Bengal condition. Singh et al. (1994)
suggest that cowpea, peas, turmeric, radish and
pawpaws are suitable intercrops for mango
orchard.

Intercropping is a way to increase diversity in
an agricultural ecosystem (Mousavi &
Eskandari, 2011) and traditionally
intercropping has been used to increase crop
production and land efficiency, as it is also a
strategy to mitigate risks (Bybee-Finley &
Ryan, 2018). Ariel et al., (2013) reports authors
(Liebman & Dyck, 1993; Ren et al., 2008; Gao
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et al., 2010; Coll et al., 2012) who point out
that intercropping systems can provide many
benefits through the increased efficiency of
land use and by increasing the length of
production cycles. Intercropping enables plants
to efficiently utilize plant growth resources
such as water (Wang et al., 2015; Raza et al.,
2021), nutrients (Zhang et al., 2003), sunlight
(Nasar et al., 2019) for their growth, which is
associated with the better utilization of
resources, and the numerous positive effects of
growing certain varieties in intercropping
systems (Eskandari, 2012; Seremesi¢ et al.,
2018), thus having an impact on plant growth,
increasing the biomass production and yield
(Zhang et al., 2011). Intercropping is practiced
with the aim of maximizing plant cooperation
rather than plant competition for maximum
crop yields (Sullivan, 2001; Ofosu-Anim &
Limbani, 2007). Other advantages of
intercropping is the decreased number of pests
and weeds (Dolijanovi¢ et al., 2008; Mousavi
& Eskandari, 2011) and the reduced disease
infestation (Ren et al., 2008). The potential
advantages of this practice include higher crop
yields due to extra sunlight received by taller
crops on their borders (Cruse et al., 1995). Qian
et al., (2018) reports that nutrient (e.g. nitrogen
and phosphorus) transportation is of interest in
intercropping systems (Mei et al., 2012; Gao et
al., 2014), as the organic matter added by the
intercrops improves soil fertility and makes the
system more environmentally sustainable
(Upadhaya et al., 1994; Singh et al., 2018).
Agricultural sustainability encourages
intercropping practices, thus reducing wind
speed, providing shade and increasing
infiltration, which result in retaining water in
the soil and improving its structure, fertility and
ensuring its conservation (Guvenc & Yildirim,
2006). Yildirim & Ekinci, 2017, cites
Mobesser, (2014), according to whom the
different root architects of intercrops influence
water uptake and the capability of plants to
reach for water resources. Maize-cowpea
intercropping systems have enhanced light
interception, decreased water evaporation and
conserved the soil water when compared to sole
maize cropping, and therefore have been
having consistently greater ~water use
efficiencies. Legumes adapt well to various
cropping systems owing to their ability to fix



atmospheric nitrogen in symbiosis with the soil
bacteria of Rhizobium spp. (Nishanthi et al.,
2015) and forage legumes can provide other,
less known benefits besides biological nitrogen
fixation, such as buffering from weeds, pests
and abiotic stresses, support for beneficial biota
and higher yields per area (Himanen et al.,
2017). There may be a symbiotic cohabitation
between the two crops, where intercropping
reduces soil erosion due to the optimum soil
coverage (Cruse et al., 1995; Zougmor¢ et al.,
2001; Tignegre et al., 2018). Qian et al., (2018)
reports that intercropping systems have been
proven to have positive effects on the control of
wind erosion, weed control (Gronle et al.,

2015; Liang et al, 2016) and can
simultaneously suppress soil-borne diseases
(Boudreau, 2013; Chang et al., 2020).

Tignegre, et al. (2018) quotes authors Nampala
et al., (2002) stating that insect populations
(aphid and thrips) are significantly reduced in
cowpea-sorghum intercrops, and that when
chili-maize (Gutierrez, 1999) and tomato-maize
(Pino et al., 1993) are grown, pests and disease
pressure are moderate. Ariel et al., (2013) cites
authors Hummel et al., (2009) who indicate that
intercropping may be the improved quality of
the seed, an improvement of the crop canopy
structure susceptible to lodging. The author
also points out another advantage reported by
Crew & Peoples, (2004), namely that the
legumes used contribute to minimizing the
inorganic nitrogen fertilizers used and this
improves water quality. Tignegre et al., (2018)
cites Akunda, (2001) indicating that positive
physiological interactions can be accounted for
intercropping with sorghum-soybean intercrops
density resulting in increases of the soybean
seed protein. According to Mousavi &
Eskandari, (2011) intercropping can be
included for: annual plants with annual plants
intercrop; annual plants with perennial plants
intercrop; and perennial plants with perennial
plants intercrop (Eskandari et al., 2009a). Singh
et al., (2018) presents an in-depth literature
review on vegetable crops as the most effective
and economical intercrops that improve orchard
health, food security and prevent soil erosion
through orchard floor covers. The author cites
Singh et al.,, (2016), which suggested that
shade-loving tuber crops (Colocassia, Elephant
Foot Yam, Turmeric and Ginger), which have a
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great potential to withstand and grow under the
canopy of fruit plants, are well-suited in the
intercropping system because they have a
higher biological efficiency for food production
and the highest rate of dry matter production
through efficient solar energy transfer.
Tignegre et al., (2018) cites authors stating that
the practice of vegetable-maize intercropping
ensures sustainable production with a minimal
risk to satisfy the subsistence and commercial
needs (Baker & Norman, 1975; Beets, 1990;
Wu et al., 2017), as if one crop fails to be
harvested, the farmer has another one that can
provide food (Lawson et al., 2013). There is a
wide diversity of maize intercropping
components, which include soybean (Muoneke
et al., 2007; Hugar & Palled, 2008) vegetables
(tomatoes, hot pepper, okra), fruit crops (Seran
& Brintha, 2010; Ijoyah et al., 2012) in Ghana
in the humid season (Tignegre et al., 2018).
Planting vegetables by using the intercropping
method has many advantages, such as a high
economic value, easier cultivation techniques, a
lower risk of failure, and more suitable
cultivation on marginal land. In terms of
competitiveness, this means that components of
intercrops are not competitors that occupy the
same niche (ecological nest) due to
morphological and physiological differences, as
the competition between species is less than the
competition within species (Vandermeer,
1992). In monocropping systems, all available
natural sources, such as light, moisture and
nutrients, are rarely wused by plants,
consequently released nich are captured by the
weeds (Mousavi & Eskandari, 2011), that are
competitors of the main crop. Preserving weed
diversity on farmland provides important
ecosystem services and must be carefully
managed to limit the negative impact of weeds
on crop yields through competition for essential
resources (e.g. water, light and nutrients) or
even maintaining pests (Gaba et al., 2016;
MacLaren et al., 2020). Weeds provide a
shelter and food for various taxa of the
agroecosystems, either beneficial species for
pollination services or crop pests. Therefore,
the wise agroecological management of weeds
should keep weed species of functional interest
for regulation, e.g. biocontrol or trophic
resources and cultural services (Gaba et al.,
2014). As compared to crop monoculture (sole



cropping), intercropping has advantages when
it comes to the increase of crop productivity
and the efficient use of agricultural resources
(Chang et al., 2020; Bourke et al., 2021), as the
competition for resources between species is
less than the one existing within the same
species (Ghaffarzadeh, 1999). Intercropping
patterns are more effective than monocropping
in suppression of weeds, but their effectiveness
varies greatly (Girjesh & Patil, 1991). Mousavi
& Eskandari, (2011) points out many authors
(Gliessman, 1997; Mazaheri et al., 2006),
according to whom success of intercrops in
comparison with a pure cropping can be
determined by a series of agronomic
operations, as interactions between the species
will be affected by them. These operations
include ultimate density, planting date,
resources  availability and intercropping
models. Jun-bo et al., (2018) adds that as
compared to continuous monoculture systems,
intercropping systems increase soil biodiversity
and soil quality, as they also enhance the
nutrient-use efficiency (Wang et al., 2014;
Cong et al., 2015). In an article Mousavi &
Eskandari, (2011) reports the results of studies
by several research teams, which indicate that
as compared to pure cropping, intercropping of
beans and barley results in higher grain and dry
matter yields (Martin & Snaydon, 1982), as
well as that the higher dry matter production in
wheat and beans intercrops has been more than
their pure cropping (Ghanbari & Lee, 2002). A
number of authors point out that mixed
cropping has implications for the higher yields
realized (Jensen, 1996). The yield of sweet corn
increases when planted with pea as intercrops
due to the better use of environmental resources
(Francis & Decoteau, 1993). The advantages of
smaller yield were associated with intercrops,
where the species had the same growing period
and where legumes were combined with small
grain cereals, such as wheat or barley, in full
mixtures to obtain sustainable yields with
reduced nutrient inputs (Werf et al., 2020). The
interspecific interactions, both facilitative and
competitive, contribute to high yielding,
however, the roots are strongly responsible for
yield improvement (Ghaffarzadeh, 1999;
Ghanbari & Lee, 2003). According to Nasar et
al., (2019) and (Dakora & Phillips, 2002;
Dakora, 2003; Zhang, 2004) cereal-legume
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intercropping is a common cropping system, in
which cereals get growth and yield advantages
from legumes by sharing nutrients and some
other unknown resources. The interactions
between legumes/cereal mixture interactions
(facilitating and competing) are complicated to
examine (Maurya & Lal, 1981; De Ridder &
Van Keulen, 1990; Jensen, 2003) in the
utilization and modification of natural
resources. Further research is required to
address the interactions (above & below
ground) in traditional cropping mixture
(Ghaffarzadeh, 1999). Intercrops with maize
and beans in different ratios prove that
production has increased due to the reduced
competition between species as compared to
the competition within species (Odhiambo &
Ariga, 2001). Mousavi & Eskandari, (2011)
cites authors (Eskandari et al.,, 2009b;
Eskandari, 2012) who indicate that the
production obtained in intercropping is higher,
which is probably due to the higher growth
rate, reduction in pests, diseases and weeds and
more efficient use of resources due to
differences in  crop  preferences  for
environmental resources. According to Altieri,
(1995) if the plants used in intercropping are
complementary in the use of environmental
resources, the intercropping system will be
more efficient. The study by Soria et al., (1975)
shows that intercropping (corn- cassava and
beans- cassava) is effective in weed control
(Mousavi & Eskandari, 2011). A large number
of papers (Ofori and Stern, 1987; Vandermeer,
1992) report that intercropping is divided into
the following four groups: Row intercropping,
Mixed intercropping, Strip intercropping, and
Relay intercropping.

In row intercropping, distinct rows of
component crops are clearly identifiable
(Crusciol et al., 2012), where there is

simultaneous cultivation of two or more crops.
Row intercropping is carried out either in
additive series (no sacrifice of main crop lines)
or replacement series (main crop row is
reduced for each intercrop row) (Igbal et al.,
2017; Igbal et al., 2019). Growing two or more
crops simultaneously where one or more crops
are planted in regular rows, as the crop or other
crops may be grown simultaneously in row or
randomly with the first crop (Igbal et al,
2018a). Another key advantage associated with



intercropping is its potential to increase the
land productivity per unit area and the efficient
utilization of farm resources (Mucheru-Muna et
al., 2010). Cereals intercropping with legumes
result in the increased resource capture by
component crops and improve the soil
microbial activity along with a better efficiency
of resource conversion, which triggers higher
biomass production (Alvey et al., 2003). Wide
spacing and slow growing nature during the
initial growth period of fennel and ajwain make
it possible to raise short duration intercrops in
between the rows (Mehta et al., 2017). Singh &
Kumar, (2002) points out that the inclusion of
radish and fenugreek as intercrop increases the
productivity and profitability per unit area in
winter maize as compared to growing it as a
sole crop. According to Rao & Singh, (1990),
an intercropping system improves crop yield
and contributes to the eimproved returns in the
system (Mehta et al., 2017). Cucumber and
okra are among the most important vegetables
that farmers grow in Ghana, which are
commonly interplanted (Ofosu-Anim &
Limbani, 2007).

Mixed intercropping entails the intercropping
system, in which seeds of different crops are
mixed and sown in a blended form in the same
row or broadcasted (Igbal et al., 2019;
Khatiwada, 2000), with no distinct row arran-
gement. This type can be suitable for grass-
legume intercropping in pastures (Mousavi &
Eskandari, 2011). A mix cropping system not
only enhances crop production and returns but
can also help safe the plants from complete
failure as compared to mono-cropping (Zhang
& Li, 2003; Nasar et al., 2019). Ultimately,
there is no row distinction of component crops
in mixed intercropping systems (Agegnehu et
al., 2006). Plants interact with each other in a
mixed cropping system, thus efficiently
utilizing facilitative (positive interactions)
resources and curtailing competition both in the
above and underground plant compartments in
order to improve growth and yield (Jose et al.,
2000; Rao & Mathuva, 2000; Silwana & Lucas,
2002; Wu, 2012; Nasar et al., 2019). In mixed
cropping system, crops will be in direct
competitions while capturing the same
resources (Ghaffarzadeh, 1999).

Strip intercropping adds a spatial diversity to
species across the landscape (Ghaffarzadeh,
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1999). In strip intercropping, two or more crops
are sown in strips (Igbal et al., 2019) and grown
simultaneously in strips wide enough to
accommodate many rows (Li et al., 2001; Jaya
& Rosmilawati, 2017) and to allow
independent cultivation, but strips narrow
enough to allow the crops to be close enough to
facilitate interaction between them (Mousavi &
Eskandari, 2011). Strip-row intercropping
distributes labor requirements more evenly over
the growing season, allowing complementary
interactions that increase yields (Ghaffarzadeh,
1999). Gtowacka (2013) cites many authors
(Andrade et al., 2012, Hauggaard-Nielsen et al.,
2012; Coll et al. 2012) who state that strip
cropping is a form of intercropping used in
many regions of the world. Strip cropping is
practiced with success by several American
farmers (Francis et al, 1986). One model of
intercropping is strip intercropping, which has
many advantages (Li et al., 2001), as Jaya et al,
(2017) points out that the potential of strip
intercropping on a dryland has been explored
and the productivity advantage of the strip
intercropping over monoculture has been
calculated. This system protects the soil from
water and wind erosion and reduces nutrient
and pesticides leaching (Zhang & Li, 2003;
Glowacka, 2013). Intercropping, especially in
relation to maize and pulse crops, is an old
cultivation practice, but has recently been re-
practiced in relation to the phenomenon of
climate change. The use of intercropping has
been found to be an approach in sustainable
agriculture (Fung et al., 2019). The shift to strip
cropping aims to achieve more sustainable crop
production and to preserve the natural nutrient
richness of the soil. The relevance of strip
cropping is based on the potential for this
agronomic practice to help stabilize the
agroecosystem due to the less soil erosion,
lower levels of residual concentrations of
excess nutrients in the soil environment (Gitz et
al., 2015), successful weed management, and
the development of fewer diseases and pests in
strip crops (Hijbeek, 2017). Strip cropping and
intercropping are agricultural systems where
the diversity of cultures simultaneously
cultivated on the field contribute to and
encourage agricultural biodiversity (Zhang &
Li, 2003). Strip cropping can also limit the
occurrence of pests, diseases, and weeds, so



that the use of pesticides can be reduced (Ma et
al., 2007). In strip intercropping, three or more
crops (typically corn, soybeans, and a small
grain such as oats or wheat interseeded with a
legume such as alfalfa or berseem clover) are
grown in contiguous narrow strips of four to six
rows each within the same field (Cruse et al.,
1995). Strips must be equal in width to
accommodate this rotation scheme, and farmers
must use a strip width compatible with their
equipment (Cruse et al., 1995), and the
machinery must be modern (Nowatzki, 2017).
The strip intercropping system has a greater
production potential than do traditional systems
(Ghaffarzadeh, 1999; Nowatzki, et al., 2017).
The strip cropping system has clearly been a
success and is thought to bring additional
ecosystem services, such as nitrogen fixation
by legumes and the ability of perennial grass-
clover to act as a carbon sink (Juventia, et al.,
2021), which warrants consideration when
considering climate change mitigation tools
within the principles of organic agriculture
(Liischer et al., 2014). Strip cropping is a
strategy for dividing individual fields into strips
of different crops in order to achieve the same
positive effects that are known from standard
crop rotation (Rodriguez et al., 2021). If
compared to monocropping, strip cropping
modifies the soil microbial C/N/P ratios, favors
fungidominated communities and promotes
plant mycorrhizal symbiosis, thus guaranteeing
a higher or comparable crop yield. Examples of
strip crops are annuals - winter rye + vetch and
corn combined with perennial perennial grass-
clover in a strip system with sizes of 6x6 m;
alternating rows of Emmer wheat and Celtic
beans.

Climate change and the ever-increasing
production costs result in challenges for
farmers and thus requiring the implementation
of better farming practices. Farmers are moving
towards applying ecological approaches to
sustainable agrocenosis management, such as
the less extreme strip-till system of tillage,
where the soil surface is tilled in strips of
different widths and the area in between is left
covered with crop residues. The strip-till
technology has the advantages of protecting the
soil from erosion, reducing fertilizer rates by up
to 30% as a result of targeted fertilizer
application, and the more efficient uptake of
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applied fertilizer; tillage, fertilizer application
and sowing are all carried out in one pass, thus
reducing fuel costs and the need for labour.
Plant residues are left on the soil, between the
strips, which leads to an improved soil
structure, retaining more moisture for a longer
period and at the same time the presence of a
well-treated seedbed that warms up faster in
spring. The variety of crops that are suitable for
cultivation under the strip-till technology is
large (Pretty & Bharucha, 2014) and this
technology has been applied to almost all row
crops - maize, sorghum, soybean, sunflower,
canola, sugar beet, etc. (Nowatzki et al., 2017).
Relay-intercropping: Growing two or more
crops simultaneously during a part of the life
cycle of each. A second crop is planted after
the first crop has reached its reproductive stage
but before it is ready for harvest. In relay
intercropping systems, a second crop is sown in
a standing crop that has nearly reached the end
of'its production cycle, prior to harvest (Reda et
al., 2005).

CONCLUSIONS

Intercropping creates a very good opportunity
to make better use of available resources - light,
water and nutrients, thus increasing the yield of
the combined crops. The great advantages of
intercropping include protecting the soil against
water and wind erosion, reducing nutrient and
pesticide leaching, and limiting pests, diseases
and weeds. A very important aspect is the
improvement of crop diversity on a given piece
of land, which benefits the agroecosystem and
creates resilience under the conditions of a
changing climate.
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