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ABSTRACT

The impact of agriculture on surface and groundwater is determined as negative. On the other side, wastewater and
contaminated groundwater have a detrimental impact on agriculture. Water contamination in irrigation is well-known
around the world. However, unlike point sources, non-point source (NPS) contamination has proved to be difficult to
successfully handle due to its intrinsically dispersed existence. Water waste is the poisoning of bodies of water (e.g. lakes,
rivers, oceans, and groundwater). Water waste happens as contaminants are released into bodies of water, either
directly or indirectly, without sufficient care to eliminate toxic substances. Surface water and groundwater are the two
types of polluted water. Groundwater is being polluted mainly by nitrates. Groundwater is an important source of
drinking water in the world. The economic importance of improvements in water quality is an important aspect of the
economic evaluation of agricultural emissions control policies. Many farmers may take various measures to reduce
agricultural pollutant loadings into water supplies. This analysis found that both structural and management practices
are available for more effective water and chemical input management, as well as managing runoff to mitigate
irrigation water emissions. Effective irrigation water control, integrated pest management, systematic nutrient
management preparation, livestock waste management, organic agriculture, solid waste, sanitation, and stormwater
pre-treatment are among the activities.
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INTRODUCTION

The impact of agriculture on surface and groundwater is determined as negative. Water contamination is
caused by a variety of agricultural practices such as cattle raising, chemical usage, fertilization, and
unsustainable land use. Aquatic habitats and river banks are also harmed by agricultural activities. Water
contamination is caused by plant and livestock operations in the agriculture sector. Agricultural waste
applies to all living and non-living byproducts of agricultural activities that end up contaminating or
degrading the landscape and surrounding habitats, as well as causing harm to humans and their economic
interests [1], [2].Agriculture pollutes water supplies as a result of the use of agrochemicals, biological
compounds, and saltwater runoff, according to United Nations Environment Program UNEP (2016), and
waste endangers marine environments and human health. A working group established by the Global
Food Security Program holds the same view, citing agriculture's effect on water quality through the
release of nutrients and other contaminants into bodies of water, as well as improvements in the physical
habitat of rivers[3], [4].

According to the Organization for economic co-operation and Development OECD (2012), agricultural
water toxins include nutrients and chemicals, soil sediments, and other contaminants. Water waste harms
coastal species as well as commercial freshwater and marine fisheries[5]. Pollution also reduces the social
benefits of water supplies such as swimming and waterscapes, as well as having a detrimental effect on
public health. According to various authors, the major water polluters from farming operations are
chemical and mineral fertilizers, surface degradation, and wastewater from livestock farms. The authors
summarize the causes of nitrate pollution of water from agricultural sources, such as higher yields from
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planted crops, a lack of understanding of soil nitrogen storage, uneven soil fertilization, and improper
fertilizer storage [6], [7].

Other factors contributing to agriculture's detrimental effect on water quality include an increase in
pollution. The author assumes that the intensification of development as a result of rising food demand
has a detrimental effect on water quality. Cropping, poultry, and aquaculture both have a negative effect.
Agriculture has a detrimental effect on water, according to scientists, as a result of population
development and improvements in dietary habits. Polluted water also has a detrimental effect on
agriculture because it decreases farm production. A. E. Evans et al. [8] create a correlation between
wastewater and springs. Due to interaction with dirty water, toxic springs have a detrimental effect on
agriculture and the health of farmers. According to agriculture is also a victim of water contamination
because contaminated soil and groundwater have a detrimental impact on crops and cause various
diseases in consumers and farm workers|[9].

T. Sarathamani et al. [10]consider that water pollution leads to additional costs. Integrated pest
management (IPM) is a pest control technique that employs a variety of complementary techniques to
eliminate pests, costs, and, as a result, the use of chemical pesticides. This includes herbicides (weeds),
mosquitoes, and fungi in cultivation. Irrigation has consequences as well; for example, salt runoff results
in salinization in surface waters; manure and chemical runoff results in surface waters with aquatic
degradation and bioaccumulation in edible fish species.

Water Pollution:

Water waste is the poisoning of bodies of water (e.g. lakes, rivers, oceans, and groundwater). Agricultural
water runoff affects the plants and animals that live in these bodies of water, and in most instances, the
impact is detrimental to human species and ecosystems, as well as natural ecological systems. Water
waste from irrigation happens as contaminants are dumped directly or indirectly into bodies of water
without proper care to remove toxic compounds [11], [12].

Sources of Water Pollution:

The pollution may come from a variety of sources, which are discussed as follow.

Point Source Pollution:

It is characterized as discharge into surface waters through a drain, outfall, or ditch at a specific location.
Furthermore, it is a noticeable, specific, and restricted discharge of toxins into a body of surface or
underground water. Groundwater discharges from feedlots, food manufacturing facilities, and
agrochemical processing plants.

Water Quality Indices for Application to Agricultural Water Quality Issues:

Functions that show how safe the water is are the water quality indices. In some cases, indices represent
ecological conduct; in others, they suggest conditions in the aquatic environment. These indices are often
used to track the environmental instability potential and provide insight into sources of emissions and
control decisions of the sources. Indices are generally used for easier analysis and are not specifically
used for the management of water quality in the field. Indexes are needed to quickly measure the effects
of farm erosion and to assume the number of effects in time as a result of organizational decision-
making[13], [14].As a means of measuring the economic impacts of agricultural runoff, indices that
attribute groundwater resource impacts to external factors relative to both upstream sources and
downstream consequences may be created. Currently, water quality indices are of the following types:
Standard Water Chemistry was accompanied by Numerical Indices:

Six indexes are commonly used to combine various chemical measures of water quality into a single
optimized index. Minerals, microbiology, dissolved oxygen, and, at occasional times, metals are normally
present. These are also used to calculate river reaches as descriptive devices. The most successful indices
describe a particular class of water pollutant effect using a limited number of parameters. A paper may be
the most recent and detailed reference (in Dutch).

Effect Indicators/Indices:

Many types of impact metrics are often grouped into an index. There are usually indicators of a biological
response to marine contaminants. Many of these are used as "screening" instruments (as described
above), which may assist managers in assessing the character and severity of pollutant effects spatially
and causally.

Agricultural Inputs and Its Impacts on Water Quality:

The results of planting traditional crops as feedstock for first-generation biofuels on water quality are the
same as those of other field crops. Pollution from drainage or industrial crop cultivation using fertilizers
and numerous forms of pesticides (herbicides, insecticides, fungicides) as well as other agricultural
malpractices such as tillage of unsuitable lands have a significant effect on water quality [15], [16].
Pesticides:
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The overall effects may reduce the accumulation of the number. Secondary toxicity is also possible as
depredators eat prey contaminated with pesticides. This is especially true for the accumulation and flow
of persistent chemicals in food chain systems. Negative costs also occur when habitat or food chains are
altered, for example by reducing the number of neonicotinoid species that feed fish and other aquatic
animals. In poor conditions, pesticides are threatening both human health and the environment,
especially when stored in towns or near water bodies. Older, dangerous, and environmentally prolonged
pesticides are often more likely for farmers who cannot monitor pesticides. In several developing
countries, this may be a common problem. The failure to implement current regulations or strict
legislation is contributing to the problem [17], [18].

Sediments:

Sediment pollution is often linked to agricultural activities, as they may cause flooding and sedimentation,
which may have physical (e.g., turbidity of water) and chemical consequences.

Manure and Sludge:

Compost and sewerage sludge can be valuable nutrient sources for maintaining/improving soil carbon
content and productivity. However, organic matter runoff, particularly when distributed on frozen soil,
can lead to higher levels of pathogen, metal, phosphorus, and nitrogen contamination of receiving waters,
leading to eutrophication and potential contamination. Furthermore, groundwater can be polluted,
especially by nitrogen.

Irrigation:

Irrigation has consequences as well; for instance, salt runoff encourages salinization of surface waters;
manure and biochemical runoff cause aquatic destruction and bioaccumulation in edible fish species. The
irrigation procedure plays a key role in the growth of the crop in a pragmatic manner to improve overall
productivity.

Plowing& Tillage:

Inadequate soil laying and bridging will increase both the sediment/turbidity of river banks and ecology
loss and breeding grounds. Tillage and plugs should also be taken into account since they enhance erosion
while harvesting agricultural waste for lingo cellulosic processes.

Minimization Strategies for Agricultural Water Pollution:

There are structural and maintenance practices required for more effective water and chemical input
management, as well as managing runoff to mitigate irrigation water emissions. Good irrigation water
management, comprehensive pest management, a comprehensive resource management approach,
animal waste management, organic agriculture, and organic waste and sewage surface modification are
among these operations[19].

Industrial Waste and Sewage Pretreatment Program:

Wastewater disposal plants collect wastewater from agricultural consumers in addition to wastewater
from domestic and commercial sources. Aerobic composting, sanitary landfills, and incineration are
examples of solid waste disposal and resource recycling systems that can be used (FAO, 2013).

Aerobic Composting:

The method employs precise temperature, carbon, humidity & nitrogen ratio, and ventilation
requirements, as well as the use of commonly spread in nature microbes, fungi, actinomycete (bacteria),
and/or other microorganisms to biodegrade organic household waste into healthy humus (used as
fertilizer). The compost substance is dark brown and smells like dirt; it works well as a soil conditioner
for the soil reaction [20].

Sanitary Landfill:

Domestic waste is buried in a sanitary landfill. This necessitates stringent conditions to deter rainwater
runoff, and the landfill's bottom is sealed to prevent waste liquids from percolating through groundwater
and contaminating.

Incineration:

Incineration is a method of burning waste in high-temperature ovens that are commonly used around the
world. If not done correctly, this procedure will contain a lot of poisonous gases &by-products during the
combustion process.

The Regulatory Framework to Control Irrigation Water Pollution:

Water contamination in irrigation is well-known around the world. However, unlike point sources, non-
point source (NPS) emission has proven to be difficult to efficiently control due to its intrinsically diffuse
existence. The water framework directive employs advanced water supply control.

Using Compost to Reduce Water Pollution:

Organic wastes such as compost, wastewater treatment solids, and even grass clippings are significant
sources of nonpoint source contamination. Composting is a procedure that takes these raw materials and
stabilizes them under stable conditions. Stabilizing the cloth connects the nutrients, such as nitrogen,
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within the organic matter of the compost. The nutrients are gradually released over time, increasing the
possibility of plant uptake and reducing downstream water contamination issues. As a consequence, the
Non-Point programmer has designated composting as a Better Management Method when opposed to
raw manure[21], [22]. Not only is composted manure less polluting but as a processed commodity, it may
be shipped farther from the point of generation. Composting has several advantages wherein composting
increases soil water dynamics by increasing water infiltration, percolation, and water holding capacity.
This will reduce the need for irrigation and the resulting leaching potential. For example, a study in
Florida's degraded sandy soils found that annual applications of compost per acre resulted in increased
soil moisture and decreased water usage [23], [24].

Comprehensive Nutrient Management:

Improved land, water, and fertilizer management practices are needed to increase irrigated agriculture's
the production and environmental efficiency. Sustainable agricultural production and productivity were
based on the premise that natural resources can be used to maximize output and profits without
depleting the natural resource base. In this sense, integrated nutrient management protects soils as
reservoirs of plant nutrients needed for vegetative growth. The aim of integrated nutrient management
INM is to combine the use of all-natural and man-made plant nutrients so that crop production improves
in a productive and environmentally sustainable manner, without sacrificing the soil productivity of
future generations. INM is dependent on some considerations, including proper fertilizer application and
conservation, as well as the flow of data regarding INM activities to farmers and researchers[25], [26].
Storm-Water Treatment

That is the process of removing toxins from rainwater before releasing it into the municipal stormwater
system. The practice of avoiding interaction between rainwater and possible pollutant sources is known
as source protection. Development programmers that have permanent storm-water treatment dependent
on soil or vegetation will protect water quality while also reducing the frequency of treatment facility
maintenance. The bulk of soil-based treatment schemes consists of bio-retention areas and bio-swales,
which are swales lined with grass or other vegetation. Such methods include but are not limited to, paver
systems, vertical pipes/boxes or dry food boxes made of a combination of clay, sand, and rock, and other
systems as new methodologies emerge[27], [28].

Capturing and Recycling Agricultural Runoff as Pollution Prevention Strategies:

Capture and recycling technologies started as a means to save water and reduce water and energy costs.
A recycling scheme can also be used to manage storm water. The cost of installing a system is determined
by a variety of factors, including the amount of runoff to be collected and topographic features that decide
the number of retention basins required to catch runoff. A network of channels and ditches captures
runoff irrigation water from nursery beds and diverts it to basins that store the water in the catch and
recycle scheme[29], [30]. The water will then be drained back into the processing areas or a holding tank
from these drainage basins. Another benefit of recycling is that it may result in a slight reduction in
fertilizer costs due to the recycling of nutrients within irrigation water. Furthermore, the catch-and-
recycle method provides greater management flexibility in the usage of different types of fertilizers,
timing fertilizer treatments, and the use of specific pesticides in reducing insect outbreaks. High
Phytophthora levels can necessitate disinfection of recycled water from high turnover retention basins or
sumps. Water should also be filtered before reuse to eliminate the bulk of contaminants. Retaining
collected runoff in basins decreases pathogen quantities by natural mechanisms such as settling and
biological and physical deterioration [31], [32].

CONCLUSION AND IMPLICATIONS

Water is considered the most critical resource for sustainable development in most developing countries.
It is vital not only for agriculture, manufacturing, and economic processes, but it is also for the most
important part of the ecosystem, having a direct effect on health and nature conservation. Surface water
can be contaminated by chemicals since they commonly serve as pure water supplies and hence for
drinking water or are linked to shallow wells used for drinking water. This may be dangerous to health.
Waterways also serve key roles in washing and drying, fisheries and fish breeding, and tourism.
Groundwater is also a significant drinking source since it is pushed into subterranean sand, mud, and
rocks and leads to minimal pathogens.

Toxic contaminants such as arsenic and fluoride, on the other hand, are often absorbed into groundwater
from soil or rock layers. Chemicals are available at points of access to the rivers and from nonpoint
sources. Point-point pollution is from single source discharges such as a production facility. A large
number of small causes combined to generate major pollution are responsible for NPS (non-point-source)
pollution. For example, precipitation is flooded and transported through rivers and lakes, reservoirs,
coastal water, and groundwater by contaminants such as fertilizers, herbicides, and pesticides.
Stormwater, which accumulates by street, then connects rivers or rivers, is another non-point outlet.
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Control of water contamination requires interference at all stages of the system. The only way to reduce
diffuse chemical emissions of wetlands is to reduce or eliminate the use of chemicals for commercial,
agricultural, and household uses.

Adaptation of methods such as organic agriculture and integrated pest control can help waterway
conservation. Cleaner production procedures may decrease chemical contamination of industrial
emissions from waterways. The most important contaminants of animal waste include chemical oxygen
demand (COD), biodiversity oxygen (BOD), ammonia nitrogen (NH3-N), overall phosphorus (TP), total
nitrogen (TN), and metals. An essential part of an economic assessment of agricultural emission control
measures is the economic significance of improvements to water quality.Additional steps include
adequate disposal and recycling for hazardous waste and for chemicals comprising recycled materials to
limit the accumulation of solid waste and toxic chemical wastes into waterways. A variety of technical
techniques are available for filtering otherwise innocuous chemical waste from manufacturing activities.
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