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Abstract: Mono cropping is a common practice in agriculture, and usually causes serious economic losses due to soil
degeneration, decreased crop yield and quality, and increased disease incidence, and pest occurance. It mainly due to changes in
soil microbial communities, nutrient availability, and allelopathy effect. Recently, progressive studies have illustrated the
mechanisms of mono cropping obstacles, and valid strategies to overcome them. Crop rotation and inter-cropping, choosing
resistant cultivars, and biological management are only a few strategies for overcoming the drawbacks of mono cropping. Crop
rotation is the most established and traditional agronomic technique for maintaining water and nutrient balance; avoiding disease;
insect, pest, and weed control; and boosting crop production. Intercropping has been proven to increase yield and plant
development, and it can help with serious issues, including small crop production, buildup of pests and diseases, soil
deterioration, and environmental contamination. Numerous investigations have demonstrated that the major Benefits of
intercropping include the reduction of pests and diseases, the improvement of the efficiency of soil resource use, and the
improvement of soil nutrient absorption. Overall, a multi-pronged approach that incorporates soil amendments, crop rotation,
and intercropping, along with a deeper understanding of plant—microbe relations and stress responses, may help us to overcome
the obstacles associated with mono cropping. Therefore, Crop rotation, intercropping, and soil amendments to maintain soil
fertility and promote healthy plant growth, so that they can develop sustainable cropping practices to minimize these effects. By
improving soil health, farmers can maintain high crop yields and ensure the viable crop production.
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for maize and tef, as in the case of marketing boards and food
reserves in Ethiopia, Zambia or Malawi, as well as input
subsidy programmers that support input access for maize [23].

Mono cropping decline in yield production due to nutrient
depletion of the soil as a result of continuous absorption of
similar nutrients from the same soil root zones by the same
crop that is not supported with fertilizer application or soil
organic matter management [25]. Monoculture and intensive
cultivation of crops can significantly decrease the nutrient
level of the soil and its total fertility for particular crop under
cultivation; which, finally leading to a decrease in yield of the
crops. A study made on maize crop in the Oxysols of Brazil
indicated that the yield of maize crop declined considerable
when it was mono-cropped on the same field for 60 years [25].

1. Introduction

Mono cropping is the practice of growing the same crop on
the same plot of land, year after year. This practice depletes
the soil of nutrients (making the soil less productive over time),
reduces organic matter in soil, cause significant erosion and
finally decline in crop productivity. Mono-cropping system is
varied from place to place due to a large share of farmers in
cropping system is resource poor, with limited access to
off-farm income, and has been pushed into maize
mono-cropping in an effort to meet household’s staple food
consumption requirements [28]. Farmers, however, may also
be pulled in mono cropping by the presence of public demand
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Other impact of mono cropping on the environment are
severe when pesticides and fertilizers make their way into
ground water or become airborne, creating pollution, damages
the soil ecology (including depletion or reduction in diversity
of soil nutrients). Organic Farming, the Alternative Approach
Monoculture problems can be avoided altogether if organic
farming methods are employed. When diverse plant species
are planted, crops are better able to withstand attacks from
both insects and pests, thus eliminating the need for pesticides.
Organic farmers focus on developing healthy, rich soil that
provides all the nutrients that plants need to thrive and produce
an abundant harvest. The more ecosystem conserved with an
decreased dependency on pesticides and artificial fertilizers.

In Ethiopian highlands where about 90% of the arable land
is situated, people cultivate their lands with similar types of
crops without application of fertilizers until recently [14].
According to Bojo and Cassells [2] reported that continentally
soil nutrient depletion arising from continuous cropping
together with removal of crop residues, low external inputs
and absence of adequate soil nutrient saving and recycling
technologies results to land degradation. The aggregated
national scale nutrient imbalances due to continuous cropping
were 41kg ha-lyear-1for N, 6kg for P and 26kg for K [24]. It
has long been known that SOM and other soil properties
decline rapidly following tropical forest clearance, burning
and subsequent cultivation [18].

In the some research it was found that the nitrogen removed
from the soil by crops is 44kg ha-1 and the nitrogen applied to the
field is 35kg ha-1 in the locality [17]. According to Mulugeta [17]
reported that the Highlands of FEthiopia in the
Munessa-shashement forest, which is located in the eastern
escarpment of the central Ethiopia Rift Vally indicates that, there
is soil nutrient depletion as a result of land use change from a
forest state to subsequent cultivation of the land, where the
depletion was plotted again chronosequence of farm field
converted from a tropical Agromontane forest. At the first phase
of the land use change that is up to 26 years there was no decline
of the organic carbon as well as nitrogen and different cation,
however with long period of field cultivation there happened a
decline in the organic carbon, nitrogen, available phosphorous,
exchangeable potassium, calcium, magnesium [17].

The concentrated presence of a single cultivar, genetically
adapted with a single resistance strategy, presents a situation in
which an entire crop can be wiped out very quickly by a single
opportunistic species. Therefore, depletion of nutrient or land
degradation by continuous cropping can now be understood
when organic management and application of nutrients is lower.

Objective

To review effect of Mono-cropping on Soil health and
Fertility Management for Sustainable Agriculture Practices.

2. Literature Review
2.1. Effect of Mono-Cropping

Continuously growing the same crop in the same field leads
to a low diversity of functional soil microbial community,

accumulation of some host-specific soil-borne pathogens, and
an imbalance of soil nutrient contents [1, 18]. Effect of
Monoculture Farming Planting the same crop in the same
place each year zaps nutrients from the earth and leaves soil
weak and unable to support healthy plant growth. Because soil
structure and quality is so poor, farmers are forced to use
chemical fertilizers to encourage plant growth and fruit
production [21]. These fertilizers, in turn, disrupt the natural
makeup of the soil and contribute further to nutrient depletion.
Mono cropping also creates the spread of pests and diseases,
which must be treated with yet more chemicals. Soil scientists
have also discovered that mono cropping alters the microbial
landscape of soil, decreasing beneficial microbes and causing
poor plant growth over time. However, monoculture
agriculture has significant negative impacts, impacts that must
be alleviated if the ecological systems of the earth are not to be
irreversibly damaged.

2.1.1. Decreases Biodiversity

When other plants and animals are removed, and narrow
down biodiversity, it need to artificially substitute for
functions and services biodiversity ecosystems would perform
naturally. It is because almost entirely remove biological
controls of the system by removing also beneficial insects and
plants that would act as a defense against pests and diseases.
Due to the loss of this natural resistance, farmers must closely
monitor and frequently apply synthetically-created substances
to their monocultures. Hence, increased input of fertilizers,
pesticides, antibiotics, hormones, water and myriad of other
‘growth enhancers’ to monocultures. According to a study of
the German Nature and Biodiversity Union from 2017, 15
percent of the total bird population has disappeared from rural
areas in just 12 years. This includes lovely birds like sparrows,
finches and skylarks. Insects are doing even worse. Insect
populations have declined by 76 percent over the past 27 years.
Both problems are connected to each other, because many
birds eat insects, and to intensive agriculture with the overuse
of insecticides and destruction of natural environments that
provide shelter and food wvariety for birds and insects.
Droschmeister and Sukopp [8] reported that strong changes in
trend direction (a switch from overall decline to overall
increase) were only observed for omnivorous birds.

2.1.2. More Synthetic Material Use

Having eliminated the natural checks and balances that a
diverse ecosystem provides, monoculture production has to
find ways to replicate some of them in order to protect the crop
(and the profits from it). This inevitably means the use of large
quantities of synthetic herbicides, insecticides, bactericides
and fertilizers. In attempting to prevent damage to crops by
weeds, insects and bacteria; and to provide sufficient nutrients
in the soil for the plants to grow, farmers use synthetic
chemicals. Not only do these chemicals leave traces on plants
that are intended for human consumption and so can enter the
food chain, they are also routinely over-used so that a large
proportion of the synthetic material remains in the soil, even
after the crop has been harvested. Because of its inorganic
mature, this material is not processed into organic matter by
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microorganisms. Rather it leaches through the soil, eventually
polluting groundwater supplies, having the knock-on effect of
altering ecosystems that may be at great distance from the
original location where the chemicals were used. For instance,
inorganic fertilizer runoff has contributed greatly to algal
blooms in oceans and lakes, the growth of which starves water
bodies and the organisms that live in them, of oxygen. Longer
the same monoculture grows on the same land, more fertilizers
are needed because soils get more tired and damaged.
According to Food and Agriculture Organization (FAO)
reported that the global demand and usage of fertilizers has
increased from roughly 162 million tons to 200 million tons in
the last decade [9, 10].

2.1.3. Creates Pesticide Resistance

When crops are infested by pests, farmers apply pesticides
to kill these unwanted organisms. But some pests always
manage to survive. It is those survivors who slowly develop
resistance to applied pesticides and then pass it on their
progeny. New generations of pests are born with the pesticide
resistance and are ready to face new challenges of further
improving their survival techniques and smartly evolving
according to our land management decisions. This leads to
more and more pests surviving every new pesticide
application. Farmer’s reaction in most cases is to increase the
frequency and amount of the pesticide application on the field.
According to the International Survey of Herbicide Resistant
Weeds, 256 species of weeds have been reported to have
developed resistance to 167 different herbicide solutions
(weedscience.org). Based on the farmers’ observation, this
weed has already developed resistance to 13 different
herbicides by now [13].

2.1.4. Soil Degradation

Besides the negative impact the overuse of chemical
fertilizers has on the soil, monocultures are detrimental to soil
health in other ways. Ground cover crops are eliminated,
meaning there is no natural protection for the soil from erosion
by wind and rain. No plants provide leaf litter mulch to
replenish the topsoil, which would be eroded anyway. All of
this combines to continually degrade the soil, often meaning
that it becomes useable for agriculture. In some countries this
means that forests are then cleared to provide new agricultural
land, starting the damaging cycle all over again. According to
the United Nation’s backed study from 2017, one third of the
planet’s soils are degraded due to inconsiderate methods used
in the modern agriculture and unfortunately, monocultures top
the list of causes to be blamed for the global destruction of
soils [26].

2.1.5. Pollutes the Environment and Contributes to Climate
Change

Increased runoff from monocultures is the main cause of
excessive algal blooms in water bodies that pollute drinking
water supplies, kill sensitive aquatic species and in the
worst-case results in the creation of zones with such a low
oxygen content (hypoxic) in water that animals cannot survive
in this habitat. Water pollution linked to intensive

monoculture farming is well known, but did you know that it
is also responsible for air pollution and increased greenhouse
gas emissions. In the air ammonia combines with other
pollutants, like nitrogen oxides and sulfates coming from
other industries, like transport or energy production, and
together they form dangerous particulate matter that easily
enters lungs and Dbloodstream. According to the
Intergovernmental Panel on Climate Change [12] agriculture
is the largest emitter of greenhouse gases other than carbon
dioxide. Big part of these emissions comes from large cattle
farms and processes connected with altered nitrogen cycle in
soils, which is affected by the overuse of nitrogen rich
fertilizers in modern agriculture.

2.2. Soil Health

Soil health and soil quality can be used interchangeably.
The capacity of a soil to function, within land use and
ecosystem boundaries, to sustain biological productivity,
maintain environmental quality, and promote plant, animal,
and human health [7]. Fertile soil provides essential nutrients
to plants. Important physical characteristics of soil-like
structures and aggregation allow water and air to infiltrate,
roots to explore, and biota to thrive. Diverse and active
biological communities help soil resist physical degradation
and cycle nutrients at rates to meet plant needs. A study [7] of
soil health describes soils that are not only fertile but also
possess adequate physical and biological properties to sustain
productivity, maintain environmental quality and promote
plant and animal health. Soil health management program is to
balance nutrient inputs and outputs and ensure a good balance
of nutrients for the crop. This balance requires a complex mix
of soil management activities including proper tillage,
irrigation, crop residue management, weed management, and
crop rotation planning. Neglecting any of these components
can compromise soil health and quality, affect crop
performance, and create potential pollution problems due to
erosion, nutrient runoff or leaching.

2.3. Soil Fertility Management

Soil fertility management can also affect the susceptibility
of crops to pests and diseases. For example, the relationship
between mineral-nutrient content of crops and pest
susceptibility is well documented [3]. Phelan et al.[20]
demonstrated for the first time that soil organic matter
management history was related to the susceptibility of crops
to the above ground pest Ostrinia nubilalis (European
cornlborer). Growing a range of crops with different
physiological attributes, sowing and harvest dates offers
opportunities for cultivation and mechanical weed controlling
operations to be undertaken at different times helping to
prevent particular species from becoming a problem [15]. The
proportion of ley within the rotation has also been shown to
affect weed populations and the weed seed bank with weed
problems declining as proportion of ley increases [5]. Roots of
some plants exude chemicals that deter potential competitors
from growing in their vicinity through inhibition of
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germination and/or growth and the effects can continue after
the incorporation of the inhibitive plant. This effect, known as
allelopathy, is exhibited by both crop plants such as rye, vetch
and triticale and weed species. Although there may potentially
be negative effects of allelopathy on crop production, e.g.
when there is inhibition of the germination of crop seedlings,
there is a need to understand allelopathy effects in more detail
as they can potentially be manipulated to advantage in organic
systems [19].

The sustainable farming practices described above,
including crop rotations, soil amending and fertilizing, tillage,
and irrigation techniques, should be used in concert to
improve and maintain the quality and health of agricultural
soils. Soil quality in turn affects crop performance (yield) and
the resistance and resilience of crop plants to pests and
pathogens. Successful management of soil fertility must meet
the objectives of increasing production, being economically
profitable and protecting the environment to enable the
sustainable development of agriculture. The rational input of
chemical fertilizer and manure must be emphasized for high
yield. The management of soil fertility requires the rational
application of fertilizer. This depends on the type of soil and
the pattern of nutrient cycling in a particular agro ecosystem.

2.3.1. Use of Organic Inputs

Organic inputs used in soil fertility management commonly
consist of livestock manures (farmyard manure), crop residues,
woodland litter, household organic refuse, composted plant
materials (compost), and any plant biomass harvested from
within or outside the farm environment for purposes of
improving soil productivity. In urban and peri-urban areas,
organic inputs can also be made up of industrial organic waste
and sewage sludge. Organic resources have multiple functions
in soil, ranging from their influence on nutrient availability to
modification of the soil environment in which plants grow.
Organic inputs derived from plant remains provide most of the
essential nutrient elements, but usually insufficient quantities.
Because of their richness in carbon, organic resources provide
an energy source for soil microorganisms which drive the
various soil biological processes that enhance nutrient
transformation and other quality parameters of soil. As these
organic materials undergo the process of decomposition (or
breakdown) in soil, they contribute to the formation of soil
organic matter (SOM), which is generally considered to be the
backbone of soil fertility. Most of the lasting impacts of
organic inputs on soils are related to the functions of SOM.
During decomposition, the organic materials interact with soil
minerals forming complex substances that influence nutrient
availability (e.g. binding of otherwise toxic chemical
substances such as aluminium or leading to better release of
phosphorus bound to soil mineral surfaces).

2.3.2. Organics as Sources of Nutrients

The role of organic materials as nutrient sources is
underpinned by the biological processes of decomposition,
which involve the biochemical breakdown of dead organic
tissue into its inorganic constituent forms, primarily through
the action of microorganisms. The process by which essential

nutrient elements in unavailable organic forms are converted
into their inorganic forms that are available for use by growing
plants is known as mineralization. It is during decomposition
of organic materials in soils that SOM is formed and nutrients
are released. SOM can therefore said to be made up of organic
materials of diverse origin that are at various stages of
decomposition through the action of soil microorganisms. Soil
microorganisms also grow, multiply and die during the
process of decomposition and, in turn, contribute to the
dynamic changes in SOM formation and mineralization
(nutrient release). The amounts of SOM formed as well as
quantities of nutrients released depend on the amount and
frequency of organic inputs applied to the soil. Under
undisturbed natural vegetation such as permanent forests or
grasslands, there is usually an equilibrium between the
organic materials added to the soil in the form of plant litter
and the SOM status because nutrients are tightly recycled and
not removed in crop products.

When the soil is used to cultivate crops, however, the rate of
SOM formation and nutrient release is less than the demand
for nutrients by crops, particularly when farmers aim for
commercial yields. Extra effort is therefore required to add
more organic materials to the soil, necessitating the use of
mineral fertilizer to increase the amount of organic resources
available for use in crop production. Soil organic matter is a
significant source of nitrogen (N), phosphorus (P) and sulfur
(S) in crop production. Soil microorganisms (microbes)
consume carbon (C) as an energy source and N for synthesis
of protein and population growth. The ratio of these two
chemical elements in a given organic material, termed the C:N
ratio, therefore determines the rate of mineralization. As a
general rule, organic inputs with a N content of >2.5% or a
C:N ratio 16 immobilize (literally lock up) nutrients for
prolonged periods. This effectively means that when an
organic material with a very wide C:N ratio like straw is added
to the soil it will immobilize N for a long time because soil
microbes out-compete growing plants and lock up the scarce
N from the decomposing organic input and the soil into their
own tissue production.

2.4. Enhancing Sustainable Agriculture

Monoculture or rice-wheat and rice-rice systems has
resulted in various disadvantages, for example, degradation of
natural resources, build up of diseases and pests, and decline
in factor of productivity [22]. The most productive zones of
India endangered the on sustainability production [22].
Crop-animal systems in Asian agriculture display a wide
diversity in cropping patterns, livestock species and use of the
resource base. There is evidence of positive and economic
benefits from crop—animal interactions that promote
sustainable agriculture and environmental protection.

Under the stress of intensive agriculture, environmental
degradation has been reported in many economically
developed countries from excessive use of high energy inputs
such as fertilizers and pesticides. Use and recycling of locally
available inputs and integrating them with the minimum
needed quantities of external inputs would enhance the
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sustainability of the farming process. Use of locally available
inputs besides being environmentally friendly can keep
production costs within the affordable reach of the peasant
farmers. Indigenous technological knowledge has a
substantial stake in this process. IFS are useful owing to
increased diversification, intensification, improved natural
resource efficiency, and increased productivity, as well as
increased sustainability [16, 6, 4].

3. Summary and Conclusions

Mono cropping has lead to soil erosion, poor soil fertility
and finally decline in crop productivity. It leave the same
nutrients from the earth and leaves soil weak and unable to
support healthy plant growth. This may farmers are forced to
use chemical fertilizers to encourage plant growth and fruit
production. These fertilizers, in turn, disrupt the natural
makeup of the soil and contribute further to nutrient depletion.
Mono crops also provide a friendly home for pests that happen
to like that crop, since it shows up reliably, every spring.
Organic Farming, the Alternative Approach Monoculture
problems can be avoided altogether if organic farming
methods are employed. Maintaining soil health is the central
tenet of organic farming, but it never met a farmer, organic or
conventional, who wasn’t concerned about it. Crop rotation,
even if it’s just the two crops, is one way farmers of
commodity crops are balancing the need to keep their farms
healthy with the need to grow the plants they can sell. No-till
systems, which help prevent soil erosion and nutrient runoff,
are on the rise, and about a quarter of corn acres, and almost
half of soy acres, are farmed that way. There is evidence of
positive and economic benefits from crop—animal interactions
that promote sustainable agriculture and environmental
protection. Under the stress of intensive agriculture,
environmental degradation has been reported in many
economically developed countries from excessive use of high
energy inputs such as fertilizers and pesticides. Use and
recycling of locally available inputs and integrating them with
the minimum needed quantities of external inputs would
enhance the sustainability of the farming process. Use of
locally available inputs besides being environmentally
friendly can keep production costs within the affordable reach
of the peasant farmers. Indigenous technological knowledge
has a substantial stake in this process.
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