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Abstract

Agriculture is the base economic structure for many developed and developing countries with critical
infrastructural share countries the capital grries. The present study is about knowing how agricultural activities
are causing surface and groundwater pollution. The crucial agricultural practices affect other environmental
services like a nutrient cycle, soil erosion, carbon sequestration, and many other ecological patterns. Most of the
farming activities are responsible for water pollution due to excessive use of pesticides and chemical fertilizers,
which ultimately leaches in groundwater and drains into surface water bodies—the change in Physico-chemical
properties of water due to agricultural activities detriment the aquatic ecosystem. Eutrophication is the one most
common aquatic problem existing in the surface water bodies near the agricultural field. These nutrients come
from runoff from the agricultural field used by the farmer for more productivity and protect their field from
pests. Due to eutrophication, algal blooms have been seen on the water body's surface, and these algal blooms
cause low dissolved oxygen in the water and create problems for aquatic animals. So, minimizing the
environmental and ecological impact of sustainable use of chemical/pesticides and organic farming become the
need of the hour.

Keywords: Agriculture, Water quality, Eutrophication, Bioaccumulation, Pollution, Physico-chemical
properties.

Introduction

Water is present in many forms as ice caps, vapor water, soil water, ground water, surface water, and most of the
living form's biosphere components. The unique physic-chemical properties of water made easy availability of
all the three-physical form (liquid, solid, and gas) in the typical earth atmosphere in a control medium. The most
natural and artificial substances get dissolved in the water very easily, so it is also called the universal solvent.
Water covered more than 70 % area of our earth surface, of which 96% of water is saline that present in the
oceans, and the remaining 4% water present in the almost freshwater found in the form of ice cape, glacier and
permanent snow (1.74%), groundwater (1.69%) and remaining water present in the form of a river, lake, etc.
(USGS). We had concluded that humans have less than 2% of total water present on earth for their use (Izonfuo
et al., 2010) that's again unevenly distributed on the earth (Karikari and Ansa, 2006, Igwe et al., 2017).

Water Pollution is quite possibly the most arising and significant issue in India. In India, about 71% of surface
water and an expanding level of groundwater assets are tainted with natural and inorganic poisons. Inorganic
contaminations in water assets are one of the issues among different ecological issues (Sharma et al. 2020).
Parris and Wiebe et al. categorized the water pollutant into nitrate, phosphorus, pesticide, soil sediment, salt, and
pathogen (Parris, 2011, Wiebe and Gollehon, 2007). As we know, water is life, and it plays a significant role in
all types of biological activities; besides above, it is considering using for many other economic purposes like
recreation, transportation, hydropower generation, agricultural, industrial, domestic, and commercial purposes
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also (Kumar, 2007, Igwe et al., 2017). There are some standard physicochemical parameters by which the

quality of the water can be measured.

Table 1: List of parameters and their standards (BI1S 10500 — 19)

Parameters Standards
Dissolved oxygen 5.0-6.0 mg/l
COD 250 mg/I
Chlorides 250 mg/I
Sulphate 200 mg/l
Nitrate — nitrogen 45 mg/l
Fluoride 0.6 -1.2 mg/l
Conductivity 0.5-1.5mS/cm

The long-term economic use of water spoils by its quality and quantity, causing many fatal diseases in living
beings like dysentery, diarrhea, abortion, premature birth, gastric problems, etc., and reducing the groundwater
storage. (Oguzie and Okhagbuzo, 2010; Purnamitta, 2012).

Ivanov reported that farm activities placing pressure on water resources by imposing critical impact on water
resources through -

1. Water quality - excess utilization of pesticides and fertilizers
2. Wastewater - It caused by transshipment and extermination of natural riverbeds
3. Water habitats - due to intensive agricultural and soil erosion, these are disappearing (Ivanov 2015).

UNEP states that water bodies are losing their qualities by agrochemicals, organic substances, and salts, used in
the agricultural field and water drainage, and become a big problem for the aquatic ecosystem and soil erosion.

1.1 Water Pollution:

Water contamination is water bodies' pollution (lakes, waterways, seas, groundwater). Agrarian water
contamination influences plants and organic entities living in these waterways, and, by and large, the impact is
harming either to particular species and populaces, yet in addition to the characteristic natural networks. Water
contamination happens when toxins are released straightforwardly or in a roundabout way into water bodies
without sufficient treatment to dispose of destructive mixes (FAO, 2013).

1.1.2 Wellsprings of water contamination:

Water contamination can be named surface water or groundwater contamination. Marine contamination and
supplement contamination are subsets of water contamination. Wellsprings of water contamination can be
named point sources or non-point sources.

1.1.2.1 Point source:
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It is characterized as a release into surface waters at a particular area through a pipeline, outfall, or discard. For
example, in the point source, surface water releases from feedlots, food preparing plants, agrochemical handling
plants, and groundwater contamination from chemical spills (Zazueta and Haman, 2014; Abayneh, 2016).

1.1.2.2 Non-Point source:

Non-point source pollution, once mentioned as "diffuse” source pollution, arises from a broad group of human
activities that the pollutants have no obvious entry point into receiving watercourses (FAO, 1996).

| Sources I

Point sources Non point sources

1.Factories 1. Municipal waste
2.Sewage treatment plant 2. Construction sites
3. Mining wastes
4. Agricultural runoff

Traditionally, in several nations, a large vary of agricultural practices and land use, as well as creatures taking
care of activities (feed parts), area unit treated as a non-point supply. The principal attributes of non-point
sources area unit that they react to hydrological conditions, aren't handily calculable or controlled foursquare
(and during this manner area unit arduous to direct), and nil in toward land, and connected administration
rehearses. management of purpose sources in those nations having strong management programs is completed
by profluent treatment as per tips, unremarkably beneath a meeting of unharness licenses. In correlation,
management of non-point sources, notably in farming, has been by instruction, the advancement of affordable
administration practices, and alter of land use.FIGURE one stratified complexness of agriculturally-related
water quality issues (Rickert, 1993).
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Source: FAO, 1996

1.1.2.3 The extent of the issue

Non-point source toxins, in spite of source, area unit enraptured land and thru the dirt by water and a liquefying
time without work. Finally, these toxins discover their means into groundwater, wetlands, waterways, and lakes
and, at long last, to seas as residue and artificial burdens sent by streams. As examined to a lower place, these
contaminations' environmental result goes from simple annoyance substances to extreme natural effects,
together with fish, winged creatures, warm-blooded animals, and human upbeat. The reach and relative varied
nature of rural non-point supply contamination area unit made public in Figure one.

1.2 Agricultural practices:

Horticulture is responsible for 70% of water withdrawal for irrigation purposes around the world, which plays a
noteworthy part in water contamination. Ranches discharge numerous agrochemicals, natural matter, medicate
buildups, silt, and saline waste into the aquatic environment. In India, horticulture is the essential pay source for
the country populace and has the second rank worldwide in cultivating yield. Concurring to India\'s economic
survey 2018, more than 50% of India\'s populace depends on agribusiness and agrarian-related exercises and
contributed 17-18 % to its GDP. Horticulture is the alter within the land and used to produce basic products
required for the survival of people. It includes forestry, crop culture, creature cultivation, etc. These changes in
the land utilization design have been caused several negative impacts on the environment like area-specific
vegetation devastation, unbalancing supplements in water bodies (Aliment shortfall: Haygarth 1997, 2005;
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Carpenter et al. 1998; Agouridis et al. 2005James et al. 2005; Mehaffey et al. 2005; Olson et al. 2005) which is
causing eutrophication and moving the food organization (Greenery 1996, Pretty et al. 2003; Greenery et al.
2004; the development of biocides along the surface (Hanazato 2001; Corsolini et al. 2002; Van sanctum Edge
et al. 2002; Cold and Forbes 2004; Traas et al. 2004; Christensen et al. 2005), expanded in silt load brought
about by disintegrated soil (Brodie and Mitchell 2005), change in hydro-cycle design by an adjustment in
evapotranspiration rates (Williams and Aladin 1991, Brian Greenery 2007), intriguing species utilized and the
actual difference in the environment (Raven et al. 1998).

Agricultural structures have broadened and fortified in view of the reliably growing interest in food. In
incomparable terms, land clearing and rural expansion have added higher toxin loads in water, yet likely the
main impacts have been achieved by specific unreasonable instances of plant elevating. The maltreatment and
maltreatment of agrochemicals, water, animal feeds, and drugs expected to extend proficiency have achieved
higher pollution loads in the environment, including streams, lakes, springs, and waterfront waters. The going
with fragments review the unfeasible course followed by agri-food systems and perceive regions of interest
where crop creation, creatures, and tank-farming may be the imperative allies of the debasement of water
quality.

1.2.1 Cropping frameworks:

The total populace multiplied between around 1970 and 2015; however, the creation of grains increased, the
creation of vegetables expanded fourfold, tomato creation expanded fivefold, and soybean creation expanded
eightfold (FAO, 2016a). This immense expansion underway was accomplished by developing agrarian land,
presenting new harvest assortments, and the full utilization of agrochemicals and agro-innovations. The water
system is a central point in horticultural increase. Extensive water system projects have been effective methods
for expanding food security worldwide, especially in non-industrial nations. In any case, water systems and
seepage have regularly been related to a deficiency of water quality brought about by salt, pesticides and
compost spillover, and draining. Mineral composts have been utilized since the nineteenth century to enhance
typical supplement sources and reuse to raise harvests and creatures; however, the utilization of such manures
has expanded drastically in many years. Today, the world devours multiple times more mineral compost than it
did during the 1960s (FAO, 2016a). Rockstrom et al. (2009) recommended that the assembly of supplements
could, as of now, have surpassed edges that trigger an unexpected ecological change in mainland to-planetary
scale frameworks. Compost use has not become equal around the world. Significant variations exist between
those around the world with an excessive number of supplements and those with deficient. Key districts where
abundance supplements are being moved to water bodies incorporate North America, Europe, and South and
East Asia.

In land-use escalation, nations have progressively received a nuisance the executives approach dependent on
artificial pesticides. Today, pesticide creation is a multibillion-dollar industry, with the worldwide market worth
more than USD 35 billion every year (ostensible) (FAO, 2016). A few upper-center pay nations (e.g., Argentina,
Brazil, Malaysia, South Africa, and Uruguay) and lower-center pay nations (e.g., Cameroon, Cape Verde,
Nicaragua, Pakistan, and Ukraine) have encountered twofold digit development in the power of pesticide use,
but some of the time from a low base. Costa Rica, Colombia, Japan, and Mexico have the most influential
pesticide use forces worldwide (Schreinemachers and Tipragsa, 2012). All in all, the extent of herbicides in
pesticide worldwide utilization expanded quickly, while the extent of fungicides and insect poisons declined
(Zhang, Jiang, and Ou, 2011). In agricultural nations, the quick pace of development in pesticide use,
dependence on an expansive range of pesticides, frail institutional structures, powerless guideline
implementation, and restricted information and mindfulness among ranchers on the utilization of risky synthetic
compounds present enormous difficulties to the protected and feasible administration of pesticides.

1.2.2 Domesticated animals creation:
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Domesticated animal creation represents 70% of all rural land and 30% of the planet's land surface. The animal's
area is one of the best three supporters of the most genuine ecological issues, including water-quality corruption,
at each scale from nearby to worldwide (FAO, 2006). Interest for and the creation of domesticated animal items
are expanding quickly internationally; however, the accompanying areas become the overwhelming focus: focal
and eastern U.S. of America; southern Brazil, Uruguay, and northern Argentina; Europe; India; and China. The
significant underlying changes in the domesticated animal's area are related to the advancement of severe and
mechanical domesticated animal creation frameworks, which regularly include vast quantities of creatures
gathered in moderately little zones. Escalated animal frameworks progressively rely upon feed focuses that are
exchanged locally and universally. These progressions are applying developing tension on the climate and
especially on water quality. The more effective water use for domestic purposes, drinking and overhauling re-
visitations of the climate as fluid fertilizer, slurry, and wastewater. Animals excreta contain impressive amounts
of supplements, oxygen exhausting substances and microorganisms, and, in escalated frameworks, additionally
substantial metals, drug build-ups, chemicals, and anti-toxins. At the point when animals are concentrated, the
related creation of squanders will, in general, go past the buffering limit of encompassing biological systems,
subsequently dirtying surface waters and groundwater.

1.2.3 Aquaculture production:

Interest for fish and shellfish for food, feed, and different items has become quicker than for some other
horticultural ware over the most recent quite a few years. Wild fish gets leveled during the 1990s, and all
expansions in fish creation have gotten from hydroponics, which has extended drastically and now delivers
almost a large portion of the complete number of fish devoured. The whole amphibian creature creation arrived
at 167 million tons in 2014 (FAO, 2016b), of which an expected 146 million tons was burned-through
straightforwardly by people. Overwhelmingly, the development of hydroponics has occurred in agricultural
nations, which produce 91 percent of worldwide yield; the best convergence of hydroponics is in low-pay non-
industrial countries. Asia is a wide margin the more significant aquacultural yield maker, with just about 90% of
world creation, with yield from China ruling 45.5 million tons every year (FAO, 2016b). Likewise, there has
been a consistent expansion in the extent of taking care of species in hydroponics that require remotely created
food sources; this type of creation represents 70% of complete creation, contrasted and 50% in 1980. Taken care
of and serious hydroponics can bring about the fare of dung, uneaten feed, and medications to water bodies. The
species are found in savages of the high incentive in hydroponics. These require enormous contributions of
fishmeal, and other pelleted takes care of numerous sorts of non-took care of hydroponics (e.g., mussel
cultivating) can channel and clean waters, however different sorts (e.g., escalated confined crab culture) may
upset typical supplement cycles and result in the corruption of water quality. Market pressing factors and
separation are expanding the power of creation and prompting expanded groupings of single species. These
patterns have brought about an increment in the utilization of prescriptions (e.g., anti-toxins, fungicides, and
against fouling specialists), thus adding to downstream contamination.

1.3 Horticultural pollutant: Sources and impact:

Major rural supporters of water contamination (and the primary focuses for water contamination control) are
supplements, pesticides, salts, silt, natural carbon, microorganisms, metals, and medication build-ups. The
significance of various types of farming contamination shifts with singular circumstances, and adverse effects,
for example, eutrophication (which may incorporate silt, supplements, and natural issue) emerge from blends of
stressors.

1.3.1 Nutrients:

In harvest creation, water contamination from supplements happens when manures are applied at a more special
rate than fixed by soil particles or traded from the dirt profile (e.g., by plant take-up or when they have washed
off the dirt surface before plants can take them up). Abundance nitrogen and phosphates can filter into
groundwater or move through surface overflow into streams. Phosphate isn't as solvent as nitrate and alkali and
will, in general, get adsorbed onto soil particles and enter water bodies, complete soil disintegration.
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In animal creation, feedlots are frequently situated on the conduit banks, so that (supplement rich) creature
squander (e.g., pee) can be delivered straightforwardly into those streams. Compost is typically gathered for use
as natural manure, which prompts diffuse water contamination whenever applied in abundance. By and large, as
well, fertilizer isn't put away in contained territories and, during critical precipitation occasions, it very well may
be washed into conduits through surface spillover. In taking care of hydroponics, supplement loads conveyed to
water bodies are principally a component of feed creation and feed change (fecal squanders). Uneaten feed-in
escalated took care of hydroponics can be a massive supporter of supplement loads in water.

Along with different stressors, high supplement burdens can cause the eutrophication of lakes, repositories,
lakes, and coastal waters, prompting green growth sprouts that smother other amphibian plants and creatures.
Regardless of information holes, 415 beachfront regions have been distinguished worldwide as encountering
some eutrophication, of which 169 are hypoxic (WRI, 2008). The exorbitant gathering of supplements may
likewise increment unfriendly wellbeing impacts, such as blue-infant conditions, because of undeniable nitrate
degrees in drinking water.

1.3.2 pesticide:

Insect sprays, herbicides, and fungicides are applied thoughtfully in farming in numerous nations
(Schreinemachers and Tipragsa, 2012). When inappropriately chose and oversaw, they can contaminate water
assets with cancer-causing agents and other harmful substances that can influence people. Pesticides may
likewise influence biodiversity by murdering weeds and creepy crawlies, with adverse effects on the natural
pecking order. In created nations, despite extensive utilization of more established expansive range pesticides,
the pattern is towards the utilization of more up-to-date pesticides that are more specific and less harmful to
people and the climate and require lower amounts per unit region be compelling. Many vast loads of dynamic
pesticide fixings are utilized in horticulture (FAO, 2016a). Intense pesticide harming causes critical human
dreariness and mortality worldwide — particularly in agricultural nations, where helpless ranchers regularly
utilize profoundly dangerous pesticide details.

1.3.3 Salts:

The creation of salty waste and draining water in horticulture has developed relatively with the water system's
increment in ongoing many years. The water system can prepare salts gathered in soils (filtering parts), which
are then moved by wastewater to getting water bodies and cause salinization. An unreasonable water system can
likewise raise water tables from saline springs and increment saline groundwater leakage into conduits. The
interruption of saline seawater into springs —how and again the consequence of little groundwater extractions for
agribusiness — is another significant reason for salinization in waterfront zones (Mateo-Sagasta and Burke,
2010). Significant water-saltiness issues have been accounted for in Argentina, Australia, China, India, Sudan,
the U.S. of America, and numerous nations in Focal Asia (FAQO, 2011). In 2009, around 1.1 billion individuals
lived in districts that had saline groundwater at shallow or transitional profundities (IGRAC, 2009). Profoundly
saline waters change the geochemical patterns of significant components—carbon, iron, nitrogen, phosphorus,
silicon, and sulfur (Herbert et al., 2015) — within general effects on biological systems. Salinization can
influence freshwater biota by causing changes inside species and local area synthesis and prompting biodiversity
misfortune and relocation. As a rule, when saltiness builds, the biodiversity of microorganisms, green growth,
plants, and creatures decays (Lorenz, 2014).

1.3.4 Sediments:

Impractical land use and ill-advised culturing and soil, the executives in agribusiness are expanding
disintegration and dregs overflow into waterways, lakes, and supplies, with enormous soil lost and moved to
water bodies each year. The worldwide pace of disintegration in croplands is assessed at 10.5 megagrams (Mg)
per ha every year, which relates to 193 kilograms of soil natural carbon per ha every year. Appraisals for
pastureland are lower, at 1.7 Mg per ha every year, which is identical to 40.4 kilograms of soil natural carbon
per ha every year. It is assessed that 43 percent of the farming dregs motion is in Asia (Doetterl, Van Oost and
Six, 2012). High paces of disintegration happen in regions where precipitation is high, slants are steep, and
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vegetation cover is inadequate. Disintegration is disturbed by overgrazing in pasturelands, unseemly furrowing
on steep slants, and, all the more comprehensively, by deforestation, land clearing, and riverine vegetation
debasement. Silt in-stream frameworks is a mind-boggling combination of minerals and natural issues,
conceivably including physical and compound contaminations. Silt can cover and wreckfish, generate beds, stop
up fish gills, and diminish valuable stockpiling volumes in supplies. Sedimentation can harm conduits, gag
streams and make filtration essential for city and water system water supplies. It can likewise influence delta
arrangement and elements and cut-off the safeness of water bodies. Particles of earth and residue in silt can
adsorb numerous kinds of synthetics on their surfaces, including supplements, weighty metals, and steady
natural poisons. Dregs, in this way, are vital methods by which such contaminations are shipped to water bodies.

1.3.5 Organic matter:

Natural issues from creature excreta, uneaten creature feed, creature preparing ventures, and botched yield
build-ups are, for the most part, substantial water toxins. Animals related to squanders among the most elevated
organic oxygen interest (Body). For instance, the Body of pig slurry is in the scope of 30 000—-80 000 milligrams
for every litter, contrasted and the regular Body of homegrown sewage of 200-500 milligrams each litter (FAO,
2006). Locally, hydroponics can be a significant supporter of natural burdens in water. In Scotland, for instance,
the release of untreated natural waste from salmon creation is comparable to 75 percent of the contamination
released by the human populace. Shrimp hydroponics in Bangladesh creates 600 tons of waste every day
(SACEP, 2014). Natural issue devours broke up oxygen in the water as it debases, contributing unequivocally to
hypoxia in water bodies. The release of natural issues likewise builds the danger of eutrophication and algal
sprouts in lakes, repositories, and beachfront territories.

1.3.6 Pathogens:

Animals excreta contain humerous zoonotic microorganisms and multicellular parasites that can be destructive
to human wellbeing. Pathogenic microorganisms can be waterborne or food-borne (the last particularly if the
food has been flooded with defiled water). A few microbes can get by for quite a long time or weeks in the dung
released onto land and may later pollute water assets utilizing overflow (FAO, 2006; WHO, 2012).
Microorganisms from animals hindering general wellbeing incorporate microbes, such as Campylobacter spp.,
Escherichia coli O157:H7, Salmonella spp. What's more, Clostridium botulinum and parasitic protozoa, for
example, Giardia lamblia, Cryptosporidium parvum, and Microsporidia spp., all of which cause a massive
number of contaminations consistently (Christou, 2011).

1.3.7 Tillage and plowing:

Culturing and furrowing in unsatisfactory soils can advance residue/turbidity (dregs convey phosphorus and
pesticides adsorbed to dregs particles) and siltation of waterway beds and loss of environment, generating
ground (Ongley E, 1996). Culturing and furrowing ought to likewise be viewed while eliminating horticultural
build-ups for the lingo- cellulosic measure, as it empowers disintegration.

1.3.8 Irrigation:

The water system in agribusiness likewise impacts; for instance, the overflow of salts prompts the salinization of
surface waters; the spill over manures and pesticides prompts surface waters with environmental harm and
bioaccumulation in consumable fish species (FAO, 2013).

1.3.9 Manure and sludge:

Manure and sludge from wastewater treatment can be essential wellsprings of supplements and add to keeping
up/improving the dirt carbon substance and profitability. Be that as it may, mainly when spreading happens on
frozen ground, high supplement spillover can bring about undeniable degrees of pollution of getting waters by

597



International Journal of Modern Agriculture, Volume 10, No.1, 2021
ISSN: 2305-7246

microbes, metals, phosphorus, and nitrogen promoting eutrophication and possible tainting (Ongley E, 1996).
Furthermore, groundwater can be contaminated, explicitly by nitrogen. (Wato 2020).

2. Arising contaminations:

New farming poisons, for example, anti-microbials, antibodies, development advertisers, and chemicals, have
arisen over the most recent twenty years. These can arrive at the water utilizing draining and spillover from
domesticated animals and hydroponics ranches, just as through excrement and slurries to the farming areas
(OECD, 2012b). Build-ups of weighty metals in agrarian data sources, for example, pesticides and creature feed,
are likewise arising dangers. More than 700 arising toxins and their metabolites and change items are recorded
as present in European oceanic conditions (NORMAN, 2016). Farming isn't just a cause of arising
contaminations; it additionally adds to the spread and renews introduction of such poisons into sea-going
conditions through wastewater (re)use for the water system and the use of civil biosolids to land as manures. An
expected 35.9 Mha of horticultural terrains depends on the roundabout utilization of wastewater (Thebo et al.,
2017). The everyday dangers to human wellbeing presented by openness to arising toxins through tainted
agrarian items need consideration.

3. Public health effect:

Dirtied water is the fundamental base of human illness, hopelessness, and passing. As indicated by one WHO
reports, there are 4 million dies worldwide due to diarrhea, a waterborne disease. Rural contamination can cause
an effect on human wellbeing straightforwardly or in a roundabout way. As indicated by WHO, the degree of
nitrogen in groundwater has expanded in numerous nations globally due to “expanded cultivating practice"
(WHO, 1993). Also, this issue can be seen mostly in Europe. In few nations, the degree of nitrate expanded 10
mg/l standards, and because of this, over 10% populace is presented to nitrate contamination. Indeed, even the
WHO is likewise can't discover the associating join between the nitrate and nitrite, and human tumors, the rule
distributed by the WHO for drinking water is only to forestall the blue child disorder (methemoglobinemia)
because new-born children are more defenseless against nitrate contamination (WHO, 1993).

According to Reiff (1987), water pollution can cause and effect linkages between human health and agriculture.
The following health effect which can see mainly in developing countries:

e Adversarial change in the environment became the most favorable place of breeding for many vectors
like a mosquito. There is a link between increase in malaria and building of the reservoir in many Latin
American countries. In 70 tropical and subtropical countries, more than 200 million people are affected
by Schistosomiasis (Bilharziasis), a parasitic disease, and mainly seen in the people involved in
reservoir construction and hydroelectric power generation. There is a significant risk to the people
dedicated to the production of rice, sugarcane, and vegetables and children that bath in infected water.

e Water pollution due to the excessive use of pesticides and fertilizers, and they have many health
effects.

e Toxic chemicals can also pollute food crops.

e Various health effects include treatment of seed by organic mercury compounds, turbidity that prohibit
the disinfection of water for use, etc.

e The use of polluted water can also cause microbiological pollution to food crops. It is just because of
polluted water for irrigation and directly by washing vegetables with that water. Mostly in developing
countries, there is less or no management of municipal sewage. In urban areas, wastewater is directly or
recycled from receiving water use in irrigation. The most common diseases caused by the use of
wastewater are cholera, typhoid, ascariasis, amoebiasis, giardiasis, etc.

4 Data on agricultural water pollution in developing countries:
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In developing countries, it has been reported that there is an increase in the use of pesticides. In India, there is an
increment of 50-fold from 1958 to 1975. In 1973- 74 average use of Indians was 330 g/ha, compared to 1483 g
in the USA and 1870g in Europe (Avcievala, 1991). In many surveys, it is reported that in India and Africa,
there are more than 20- 50% well have nitrate level more than 50 mg/I, and in few cases, the level was reported
above the 100 mg/l (Convey and Pretty, 1988). Wells in the villages or close to town has the highest level in
many developing countries.

Sagardoy ((FAO, 1993a) describes the plan for the management of water quality from agriculture as:
o Build up a cost-effective water quality monitoring system for agricultural water use.
e By making water quality parameters like biological, physical. Chemical for agricultural water uses.
e Inhibition of sedimentation and soil erosion.

e Appropriate disposal of sewage from human settlements or manure produced by increased livestock
breeding.

o Inhibit the negative impact of agriculture on water quality by using optimal use of on-farm waste as
input and lesser uses of outsider sources in agriculture.

o Create awareness among the farmers about the impact of pollution of synthetic fertilizers and
chemicals on water and food.

5 Water quality as a global issue:

Agriculture is the only major consumer of freshwater globally and mainly responsible for the dilapidation of
surface and groundwater by erosion and chemical runoff. With the combination of the agro-food processing
industry, these are a significant source of organic pollution in most countries. Presently aquaculture is identified
as the main problem for freshwater, estuarine, and coastal environments, which results in eutrophication and
destruction of the environment. The main environmental and public health problems related to global freshwater
is listed below:

o All over the world, five billion people die due to waterborne disease annually
e  Loss of ecosystem and biodiversity

e  Pollution of the marine ecosystem by the land activity

e  Pollution of groundwater

e Global pollution by persistent organic pollutants.

According to the specialist, pollution cannot control by the dilution in most of the country. In developing
countries, freshwater quality is the most essential factor for sustainable development in the next century. This
crisis is estimated to have the following dimensions in the world:

e Reduction in justifiable food resources by the pollution

e The collective impact of poor water resource management due to inaccurate data on water quality in
most of the country

e Many countries are no longer control pollution by dilution, which results in high toxicity to the aquatic
environment.

e They are increasing the cost of remediation and possible loss of wealth.
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In many countries, it is noted that there is a loss of opportunities related to development because most of the
money is used to control pollution. In 1994, one meeting on Water Quality and Quality Management was
organized by the Economic and Social Commission for Asia and the Pacific. In this meeting, they estimate a
national and international loss of economic due to water quality and the looming water crisis's effect on the
economy. In this meeting, the experts were thinking more about the economy that affects the water quality.
Wealth (Matthews, 1993) is of alarm as a top institution presently seeking the budget to remediate pollution
concerning the economic gain. When the cost of remediation is more than the economic profit, the development
project may not be creditworthy. Across the globe, sustainable economic development is possible with water
resource management. This management approach was highlighted in the policy on the World Bank's water
resource development (1993).

In agriculture, chlorinated pesticides are associated with many health effects on humans and cause the
environment's ruination due to their toxicity on living beings. The use of pesticides is already banned in many
developed countries, and international efforts are making towards banning these chemicals worldwide as per the
protocol for Persistent Organic Pollutants. Intergovernmental Conference on the Protection of Marine
Environment from Land-based activities is an example of such effort held in Washington DC in 1995 with the
collaboration of UNEP. Table 2 describing some agricultural activity and its impact on water.

Table 2: Agricultural impacts on water quality (Sagardoy (FAO, 1993a).

Agricultural activity Impacts

Surface water Groundwater
Tillage/ploughing Sediment/turbidity: sediments carry

phosphorus and pesticides

adsorbable to sediment particles;
siltation of stream beds, loss of
home ground, spawning ground,

etc.
Fertilizing Runoff of nutrients, particularly | Leaching of nitrate to groundwater;
phosphorus, resulting in | excessive levels of nitrate is a threat

eutrophication, inflicting style and | to public health.
odour within the public water
system, excess alga growth
resulting in deoxygenation of water,
and fish kills.

Manure spreading They are dispensed as a fertiliser | It ~ cause  contamination  of
activity; spreading on frozen | groundwater, by nitrogen.

ground leads to high contamination
of receiving waters by pathogens,
metals, phosphorus, and gas
resulting in eutrophication and
potential contamination.

Pesticides Runoff of pesticides ends up in | Some pesticides could leach into
contamination of surface water and | groundwater, inflicting  human
biota; disfunction of the ecological | health .

system in surface waters by losing
prime predators because of growth
inhibition and  fruitful failure;
public ~ health impacts from
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ingestion contaminated fish.
Pesticides ar carried as dirt by wind
over terribly long distances and
contaminate aquatic systems 1000s
of miles away (e.g.,
tropical/subtropical pesticides
found in Arctic mammals).

Feedlots/animal corrals

Contamination of surface water
with several pathogens (bacteria,
viruses, etc.) resulting in chronic
public ~ health  issues.  Also,
contamination by metals contained
in excretory product and body
waste.

Chance of leaching of nitrogen
metals etc.

Irrigation

Runoff of salts resulting in
salinization of surface waters;
runoff of fertilizers and pesticides
to surface waters with ecological
harm, bioaccumulation in edible
fish species, etc. High levels of
trace components like chemical
element will occur with severe
ecological harm and potential
human health impacts.

ground water contamination by
salts particularly nitrate.

Clear cutting

Erosion of land, resulting in high
levels of muddiness in rivers,
siltation of bottom environment,
etc. Disruption and alter of
hydrologic regime, usually with
perennial streams, causes public
health issues because of loss of
potable water.

Disruption of the hydrologic
regime, usually with hyperbolic
surface runoff and minimized
groundwater  recharge, affects
surface water by decreasing dry
periods' flow and concentrating
nutrients and contaminants in
surface water.

Silviculture

The broad vary of effects: chemical
runoff and contamination of surface
water and fish; erosion and deposit
issues.

Aguaculture

Release  of  pesticides (e.g.,
Tributyltin) and high levels of
nutrients to surface water and
groundwater through feed and
feces, resulting in  severe
eutrophication.

6 Mitigation of water contamination by Agriculture:

Diagnosis, prediction, and observance essential requirements for administering agricultural practices that
alleviate these harmful effects on water assets. Water contamination in farming is confusing and
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multidimensional , and its viable administration needs an in depth bundle of reactions. Such reactions have to be
compelled to follow informed essential drivers of agriculture extension and increase, as an example,
unreasonable dietary movements and scraps and misfortune; limit the fare of poisons from ranches; defend
water bodies from rural contamination hundreds, and facilitate restore effectively influenced water bodies.
Reactions for impacting each ranch and scene scale practices might incorporate tips, the employment of
economic instruments, education and awareness-raising; cooperative agreements; and analysis and innovation.

6.1 Sustainable diets and reduced food waste:

Various ingestion regimens have various ecological impressions. The increment asked for for food with deep
natural impressions, like meat from fashionable ranches, adds to impractical agricultural intensifying and water-
quality debasement. It are often modified, all the same. the proper methods and motivators will energize
consume fewer calories that area unit additional economical and higher and, consequently, moderate food
interest expansions. as an example, economic motivating forces, for instance, charges and sponsorships on food
and coupons for purchasers, are perceived to definitely impact dietary conduct (Purnell et al., 2014). By the by,
there's very little proof that natural food naming is presumptuous a big half within the food alternatives of
customers; this system would be joined with additional in depth ecological heedfulness missions to remodel
associate degree overall worry among purchasers regarding flexibility into conduct modification (Grunert, Hieke
and Wills, 2014). Another main purpose of competition identifies food provide and the way food frameworks
react to the extended development in food interest. Food misfortunes and waste ought to be shriveled but very
much like may moderately be expected to bring food-creation desires nearer to real food interest and limit the
misuse of assets and connected ecological effects. Around quarter of created food is lost beside the food-
inventory network. The creation of this lost and lost food represents twenty four p.c of the fresh assets used in
food-crop creation, twenty three p.c of absolute worldwide cropland territory, and twenty three p.c worldwide
manure use (Kummu et al., 2012). gas contamination is very important for water quality: Grizzetti et al. (2013)
determined the gas sent to the climate-related with worldwide food squander at half-dozen.3 tera-grams each
year, and that they assessed that, within the European Association, 12% of water gas diffuse contamination in
farming is connected to food squander. Food and Agriculture Organization has generally looked into decisions
for drop-off food misfortune and waste (e.g., FAO, 2013; FAO, 2015).

6.2 Policy instruments:

Notable standards for decreasing contamination, for instance, "polluter pays,” square measure tough to use much
chatting with non-point rural contamination as a result of recognizing the real polluters is neither modest nor
simple. Standard body instruments bear in mind disallowances for the immediate unharness of contaminations,
limits on the advertising and giving of risky things, and limitations on rural practices or the world of
homesteads. Administrative methodologies need assessment or self-answering to ensure consistency, with
infringement subject to punishments, like fines and remuneration installments; implementation stays a take a
look at, A still. A a lot of in depth scope of measures has advanced as expertise has been nonheritable. in
progress investigations suggest that a combination of approaches (guidelines, economic motivating forces, and
data) works in a very manner that's higher than pointers alone (OECD, 2008). Ways tending to water
contamination in business enterprise ought to be essential for associate comprehensive water strategy structure
at the general public or stream bowl scale, with all toxins and polluters, thought of along. money instruments
square measure more and more used to boost or succeed simple lawful arrangements or pointers. They
incorporate expenses (for example, on pesticides as per the degree of danger), "set-asides” (the modification of
husbandry land to common uses), and installments to limit creation or the facility of land use. for example,
Scandinavian country and European country create multiple installments to ranchers for "scene repairs," and
also the Protection Hold Program within the U.S. of America pays ranchers to get rid of land from creation for
indicated periods. ways to alter granger conduct and boost acceptable practices' reception square measure vital
to bar contamination at the supply. Such ways got to incorporate (free) warning administrations and making
ready for ranchers. Exhibiting the financial blessings to ranchers of grip wonderful practices has in addition
been incontestible to be viable. Benchmarking will advance social modification among ranchers by indicating
however they perform contrasted and their companions (without recognizing the simplest and most perceptibly
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terrible people). Benchmarking are often applied to the utilization of composts, excretion and slurries, and
pesticides. A a lot of unobtrusive sort of influence is that the fuse of climate modules into faculty academic
plans and together with understudies in transfer ecological problems up in their networks. there's increasing
interest in useful and wilful arrangements — unremarkably between ranchers, water suppliers, and specialists — as
a way for corporal punishment higher natural practices in farming. In some cases, non-public water suppliers
have consented to arrangements with ranchers to limit rehearses (e.g., gas use) that will cut price water quality
(and afterwards their items) with the water provider's prices and eventually borne by water customers.

In several cases, express zones in stream catchments are recognized as important givers of silt (and residue-
borne toxins) to important biological systems. during this association, useful arrangements are often created
among landowners and pertinent specialists to diminish disintegration, probably boosted by agro-natural
installment ways. pointers to confirm water quality ought to be enforceable. Water-quality targets in addition
ought to be smart and time-bound, and that they got to modify the expenses of grip a solution and also the
blessings achieved by higher water quality. Additionally, water-quality targets got to take into account delays
between presenting a given observe and quantitative results (this is very necessary within the reconstruction of
spring water quality). once associate objective is about, organizers got to find the foremost sensible mixture of
strategy instruments; typically, contamination rejection more cost-effective than the reclamation of influenced
amphibian environments. whereas problem solving and corporal punishment ways, the necessity ought to lean to
important polluters and water bodies wherever contamination is most noteworthy. The keen recognizable proof
of contamination areas of interest, for example, in territories of great animal focuses, will facilitate in that
specialize in intercessions. At long last, ways ought to be sound. Mediations pointed toward increasing food
creation and homestead pay from one viewpoint and at assuaging contamination on the opposite have to be
compelled to be unremarkably steady — or probably not incompatible, albeit this can be exhausting
(strategically) to accomplish much speaking. for example, the endowments often originated for agrochemicals
do not set about as associate impetus for sensible use, and that they support cultivating on a lot of delicate
terrains. Compelling interministerial participation instruments square measure required to make strategy
rationality.

7 Research and data:

There are varied data gaps regarding water contamination in farming, and additional data and examination ar
needed. The commitments of harvests, domesticated animals, and tank farming to water contamination aren't
notable, particularly in non-industrial nations. measurement these commitments is key if public governments
comprehend the complete degree of the problem and build essential and financially savvy reactions. The
polluter-pays guideline cannot be applied if the wellspring of contamination is hazy. A supported examination
and displaying travail, upheld by water-quality checking, is anticipated to any or all the additional doubtless
comprehend contamination pathways and also the connections between contamination circumstances and
results. The pathways of, and also the successfulness and ecological dangers conferred by, arising farming
toxins such animal chemicals, anti-toxins, and completely different medicine ar developing territories of
exploration that need additional thought. as an example, the additional noteworthy agreement is needed of
creature meds' commitments to the increasing issue of antimicrobial opposition among microorganisms. There
ar openings for additional advancement in practices and advances to decrease the employment of supplements
and pesticides on ranches and also the development of poisons from homesteads to touchy sea-going biological
systems. The examination is anticipated to assess ways and instruments for decreasing supply stacks and
limiting contamination at the side of stream ways in which to the ocean. additional work is likewise required to
guage numerous methodologies' adequacy in decreasing water contamination's economic effects in business.
Examination cannot be semiconductor diode while not data. higher data is needed for obtaining cycle and detail
in clear cases and at a additional in depth scale to understand the crucial factors on and condition of oceanic
frameworks and patterns in their condition. Since varied markers ar dependent upon momentaneous and spatial
inconstancy, satisfactory checking programs with cheap testing rates and thickness ar important (yet costly)
wants for development. Exploration results ought to be applied on the off probability that they reach decreasing
contamination in farming. it's pressing to line up knowledge frameworks for moving new data and innovations
to assist ranchers, water directors, and approaches. Examination comes got to think about, from the cheap stage,
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the actual necessities of purchasers and to attract them at the same time, from the knowledge age to ecological
and successfulness results.

8 On-farm responses:

On-farm practices in crop production, livestock, and aquaculture cultivation area unit crucial for
preventing pollution at the source:

In crop production, the board measures drop-off the danger of water contamination as a result of natural and
inorganic composts and pesticides incorporate proscribing and upgrading the type, sum, and temporal
arrangement of uses to crops. build up insurance zones on surface conduits, within ranches, and cushion zones
around ranches are decisive in decreasing contamination relocation to water bodies. The capability and removal
of chemical waste and void compartments have to be compelled to follow successfulness rules. Likewise,
Associate in Nursing adequate water system plans to diminish water come back streams, which may implausibly
decrease the relocation of composts and pesticides to water bodies (Mateo-Sagasta and Burke, 2010). form
furrowing and limitations on the event of steeply motion soils decrease soil disintegration (US independent
agency, 2003). Preservation farming has in addition incontestable extreme viability in disintegration
management.

Manure management is one in every of the first worries in brute production. fertiliser ought to be place away,
treated, cared for, and discarded — or ideally reused — firmly.Excrement medicines incorporate fertilizing the soil
and anaerobic aging, delivering important natural composts and soil conditioners. Serious animal tasks, for
example, feedlots that concentrate domesticated animals, should be overseen as point wellsprings of
contamination and ought to follow explicit public guidelines. The utilization of feed added substances,
chemicals, and prescriptions should likewise cling to public norms and global rules. In broad animal
frameworks, overgrazing ought to be evaded to lessen land corruption and disintegration.

Aquaculture ranches ought to receive excellent administration practices that secure the encompassing sea-going
climate, for example, building up reasonable creation biomass dependent on the conveying limit of the water
body; keeping away from overabundance feed by normalizing feed inputs; utilizing fish medicates effectively,
and dodging restricted medications; eliminating, treating and discarding unnecessary supplements in fishponds;
and advancing coordinated multitrophic aquacultural frameworks in which the misuse of one animal groups fills
in as a food hotspot for another.

9 Off-farm responses:

It is clear that the simplest methodology of relieving pressures on sea-going atmospheres Associate in Nursingd
rustic biological systems all the additional by and enormous is to evade or prohibit the fare of contaminations
from wherever arjthey're} applied: the expenses of relief increment hugely once poisons are in an environment.
as an example, basic off-ranch ways, the event of bank support strips or designed wetlands, will cost-viably
reduce hundreds coming into surface water bodies. The redress of debased waters, as an example, lakes and is
derived, could be a end of the day and dear endeavor and should not be sensible. Cradle strips ar a grounded
innovation. Vegetated Channel strips at the sides of ranches and on streams ar compelling in decreasing poisons'
groupings coming into streams. In husbandry and ranger service, cushion zones usually involve vegetation
segments that approach as channels for dregs and their appended poisons. Cradle strips will likewise perform
totally different capacities, as an example, stream concealing, carbon sequestration, biomass creation, channel
adjustment, water refinement, and therefore the arrangement of mortal and stream living areas, and supply social
and sporting kinds of help. designed wetlands are utilised primarily to treat point-source waste material, as well
as metropolitan and farming stormwater issue. Such wetlands will likewise be utilised to treat farming ooze and
eliminate dregs, supplements, and totally different contaminations. the hazards associated with bitter and saline
farming waste (return streams) ought to be overseen. Water the board decisions incorporate limiting ooze by
allotment water, treating waste material (for example, through vanishing lakes), and reusing (salty and saline
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0o0ze water may be reused downstream squarely mixed with freshwater). Such methodologies need composing at
the watershed scale to regulate farming practices and harvests to increasing salt substance at numerous recycle
patterns, which can incorporate the creation of prawns and fish utilizing salty or saline waters. Incorporated tank
farming farming ranger service frameworks during which crops, vegetables, animals, trees, and fish ar overseen
aggregately will expand creation security, plus use productivity, and natural supportability—incorporated
cultivating guarantees that loss beginning with one endeavor becomes inputs then onto future, during this
manner helping with advancing the use of assets and diminish contamination.

10 Summary:

This article features the impacts of agricultural action which causes water contamination. These exercises
change water quality boundaries like physical, compound, natural. This kind of progress can influence the
oceanic climate like; when nitrogen content in water builds, it causes eutrophication, which is answerable for the
decline in disintegrated oxygen in the water. Because of low disintegrated oxygen, benthic microbes and creepy
crawlies can't debase the water body's natural matter, which later expands the organic oxygen interest. This
paper also suggests that farmers should also adopt integrated aquaculture - agriculture and forestry in which fish,
crops, and livestock trees can collectively grow in the incorporated cultivating procedure waster from one
culture utilized as a contribution to another culture. By doing this, they can reduce the chances of pollution
generation. Farmer should also avoid the uses of synthetic fertilizer, pesticides, cultivation nearby the water bed.

11 Ethics approval and consent to participate: Not applicable
12 Consent for publication: Not applicable

13 Availability of data and materials: Not applicable

14 Competing interests: Not applicable

15 Funding: Not applicable

16 Authors' contributions: The idea of this article and title was supervised by Dr. Duraisamy Ramamoorthy,
the corresponding author of this paper is Naveen Kumar, and literature search were performed by Naveen
Kumar, Arvind Kumar, Binny Marry Marwein, Daneshver Kumar Verma, llakiya Jayabalan, Gowsalya
Lakshmanan, Agam Kumar, present work was critically revised by the Dr. Duraisamy Ramamoorthy.

17 Acknowledgements: Not applicable
References:

1. The Financial Express. 29 January 2018. Retrieved 8 January 2019
(https://www.financialexpress.com/budget/india-economic-survey-2018-for-farmers-

agriculture-gdp-msp/1034266/).

2. Abayneh Wubetu. (2016). Review Paper on Irrigation Water Pollution and Its Minimization Measures.
Journal of Biology, Agriculture, and Healthcare: 6(21):72-81.

3. Agouridis, C. T., Workman, S. R., Warner, R. C. & Jennings, G. D. 2005 Livestock grazing
management impacts on stream water quality: a review. J. Am. Water Resour. Assoc. 41, 591-606.
(d0i:10.1111/j.1752-1688. 2005.th03757.x)

4. Avcievala, S. 1991. The nature of water pollution in developing countries. Natural Resources Series
No. 26. UNDTCD, United Nations, New York.

5. Brian Moss 2007 Water pollution by agriculture. (doi: org/10.1098/rstb.2007.2176).

605


https://www.financialexpress.com/budget/india-economic-survey-2018-for-farmers-agriculture-gdp-msp/1034266/
https://www.financialexpress.com/budget/india-economic-survey-2018-for-farmers-agriculture-gdp-msp/1034266/
https://doi.org/10.1098/rstb.2007.2176

International Journal of Modern Agriculture, Volume 10, No.1, 2021
ISSN: 2305-7246

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Brodie, J. E. & Mitchell, A. W. 2005 Nutrients in Australian tropical rivers: changes with agricultural
development and implications for receiving environments. Mar. Freshw. Res. 56, 279-302.
(doi:10.1071/MF04081).

Carpenter, S. R., Caraco, N. F., Correll, D. L., Howarth, R. W., Sharpley, A. N. & Smith, V. H. 1998
Non point pollution of surface waters with phosphorus and nitrogen. Ecol. Appl. 8, 559-568
(doi.org/10.1890/1051-0761(1998)008[0559: NPOSWW]2.0.CO;2).

Christensen, B. T., Lauridesen, T. L., Ravn, H. W. & Bayley, M. 2005 A comparison of feeding
efficiency and swimming ability of Daphnia magna exposed to cypermethrin. Aquat. Toxicol. 73, 210—
220. (doi: 10.1016/j.aquatox.2005.03.011).

Christou, L. 2011. The global burden of bacterial and viral zoonotic infections. Clinical Microbiology
and Infection, 17(3): 326-330.

Cold, A. & Forbes, V. E. 2004 Consequences of a short pulse of pesticide exposure for survival and
reproduction of Gammarus pulex. Aquat. Toxicol. 67, 287-299. (doi:10. 1016/j.aquatox.2004.01.015).

Conwey, G.R. and Pretty, J.N. 1988. Fertilizer risks in the developing countries: a review. International
Institute for Environment and Development, London. (doi:org/10.1038/334207a0).

Corsolini, S., Romeo, T., Ademolla, N., Greco, S. & Focardi, S. 2002 POPs in key species of marine
Antarctic ecosystem. Microchem. J. 73, 187-193. (doi:10.1016/ S0026-265X (02)00063-2).

Doetterl, S., Van Oost, K. & Six, J. 2012. Towards constraining the magnitude of global agricultural
sediment and soil organic carbon fluxes. Earth Surface Processes and Landforms, 37(6): 642-655
(available at http://doi.org/10.1002/esp.3198).

FAO (Food and Agriculture Organization of the United Nations). (1996). Pesticides as water
pollutants.

FAO (Food and Agriculture Organization of the United Nations). (1996). Control of water pollution
from agriculture. FAQ irrigation and drainage paper 55.

FAO. 1993a. An overview of pollution of water by agriculture. J.A. Sagardoy. In: Prevention of Water
Pollution by Agriculture and Related Activities, Proceedings of the FAO Expert Consultation,
Santiago, Chile, 20-23 Oct. 1992. Water Report 1. FAO, Rome. pp. 19-26 (doi:
http://www.gbv.de/dms/tib-ub-hannover/043781136.pdf).

FAO. 2006. Livestock's long shadow. Rome, Food and Agriculture Organization of the United Nations
(FAO).

FAO. 2011. The State of the worlds Land and Water Resources for Food and Agriculture. Rome, Food
and Agriculture Organization of the United Nations (FAO) and London, Earthscan.

Fedro S. Zazueta and Dorota Z. Haman. (2018). Potential Impacts of Improper Irrigation System
Design. Finni T, Kononen K, Olsonen R, and Wallstrom R. (2001). The history of cyanobacterial
blooms in the Baltic Sea. Ambio 30(4):172-178.

Food and Agriculture Organization of the United Nations (FAO). (2013). Guidelines to control water
pollution from agriculture in China: Decoupling water pollution from agricultural production. Rome.
Italy.

606


https://doi.org/10.1890/1051-0761(1998)008%5b0559:NPOSWW%5d2.0.CO;2
https://doi.org/10.1038/334207a0
http://doi.org/10.1002/esp.3198
http://www.gbv.de/dms/tib-ub-hannover/043781136.pdf

International Journal of Modern Agriculture, Volume 10, No.1, 2021
ISSN: 2305-7246

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

Food and Agriculture Organization of the United Nations (FAO). (2013). Guidelines to control water
pollution from agriculture in China: Decoupling water pollution from agricultural production. Rome.
Italy.

Hanazato, T. 2001 Pesticide effects on freshwater zooplankton: an ecological perspective. Environ.
Pollut. 112, 1-10. (doi:10.1016/S0269-7491(00)00110-X).

Haygarth, P. 1997 Agriculture as a source of phosphorus transfer to water: sources and pathways. Sci.
Committee Phosph. Eur. Newslett. 21, 1-15. (doi:
https://repository.rothamsted.ac.uk/item/8509q/agriculture-as-a-source-of-phosphorus-

pollution-in-water).

Haygarth, P. 2005 Linking landscape sources of phosphorus and sediment to ecological impacts in
surface waters. Sci. Total Environ. 344, 1-3 (doi.org/10.1016/j.scitotenv.2005.02.008).

Herbert, E.R., Boon, P., Burgin, A.J., Neubauer, S.C., Franklin, R.B., Ardén, M., Hopfensperger, K.N.,
Lamers, L.P.M. & Gell, P. 2015. A global perspective on wetland salinization: ecological
consequences of a growing threat to freshwater wetlands. Ecosphere, 6(10): 1-43.

IGRAC. 2009. Global overview of saline groundwater occurrence and genesis. Report no. G.P. 2009-1.
Utrecht, the Netherlands, International Groundwater Resources Assessment Centre (IGRAC).

Igwe, P.U.; Chukwudi, C.C.; Ifenatuorah, F.C.; Fagbeja, I.F.; Okeke, C.A. 2017 A Review of
Environmental Effects of Surface Water Pollution. (doi:
https://dx.doi.org/10.22161/ijaers.4.12.21).

Ivanov R. (2015). Water pollution and impacts on ecosystems. Himera publishing, Shumen.

James, C. S., Fisher, J., Russell, V., Collings, S. & Moss, B. 2005 Nitrate availability and hydrophyte
species richness in shallow lakes. Freshw. Biol. 50, 1049-1063. (doi:10. 1111/j.1365-2427.2005.
01375. x).

Karikari, A. Y., and Ansa — Asare, O. D. (2006). Physicochemical and Microbial Water Quality
Assessment of the Densu River of Ghana. West Africa Journal of Applied Ecology, 10: 87 — 100. (doi:
10.4314/wajae. v10i1.45701).

Kumar, N.A. (2007). View on Freshwater Environment. Journal of Ecology, Environment and
Conservation, 3(3):386-393.

Lorenz, J.J. 2014. A review of the effects of altered hydrology and salinity on vertebrate fauna and
their habitats in northeastern Florida Bay. Wetlands, 34: 189-200.

Mateo-Sagasta, J. & Burke, J. 2010. Agriculture and water quality interactions: a global overview.
SOLAW Background Thematic Report-TR08. Rome, Food and Agriculture Organization of the United
Nations (FAO).

Mehaffey, M. H., Nash, M. S., Wade, T. G., Ebert, D. W., Jones, K. B. & Rager, A. 2005 Linking land
cover and water quality in New York City's water supply watersheds. Environ. Monitor. Assess. 107,
29-44. (doi:10.1007/ s10661-005-2018-5).

Moss, B. 1996 A land awash with nutrients—the problem of eutrophication. Chem. Ind. 11, 407—
411(doi: https://www.semanticscholar.org/paper/A-land-awash-with-nutrients-the-problem-
of-Moss/f7b1fc8c01abe10072addf1f490b6789416d6668).

607


https://repository.rothamsted.ac.uk/item/8509q/agriculture-as-a-source-of-phosphorus-pollution-in-water
https://repository.rothamsted.ac.uk/item/8509q/agriculture-as-a-source-of-phosphorus-pollution-in-water
https://dx.doi.org/10.22161/ijaers.4.12.21
https://doi.org/10.4314/wajae.v10i1.45701
https://www.semanticscholar.org/paper/A-land-awash-with-nutrients-the-problem-of-Moss/f7b1fc8c01abe10072addf1f490b6789416d6668
https://www.semanticscholar.org/paper/A-land-awash-with-nutrients-the-problem-of-Moss/f7b1fc8c01abe10072addf1f490b6789416d6668

International Journal of Modern Agriculture, Volume 10, No.1, 2021
ISSN: 2305-7246

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49,

50.

Moss, B. et al. 2004 Continental-scale patterns of nutrient and fish effects on shallow lakes: synthesis
of a pan European mesocosm experiment. Freshw. Biol. 49, 1633-1649. (doi:10.1111/j.1365-
2427.2004. 01304 .x).

NORMAN. 2016. List of emerging substances. Network of Reference Laboratories, Research Centres
and related Organisations for Monitoring of Emerging Environmental Substances (NORMAN)
(available at www.norman-network.net/?q=node/19).

OECD. 2012b. New and emerging water pollutants arising from agriculture, prepared by Alistair B.A.
Boxall. Paris, Organisation for Economic Co-operation and Development (OECD) Publishing.

Oguzie, F.A., and Okhagbuzo, G.A. (2010). Concentrations of Heavy Metals in Effluent Discharges
Downstream of lkpoba River in Benin City. Nigeria. Afr. J. Biotechnology. 9(3):319-325. (doi:
10.5897/AJB09.1464).

Olson, B. M., Miller, J. J., Rodvang, S. J. & Yanke, J. L. 2005 Soil and groundwater quality under a
cattle feedlot in southern Alberta. Water Qual. Res. J. Canada 40, 131-144. (doi:
10.2166/wqrj.2005.016).

Ongley, E.D. (1994). Global water pollution: challenges and opportunities. Proceedings: Integrated
Measures to Overcome Barriers to Minimizing Harmful Fluxes from Land to Water. Publication No. 3,
Stockholm Water Symposium, 10-14, Stockholm, Sweden. pp. 23-30.

Parris K. (2011). Impact of Agriculture on Water Pollution in OECD Countries: Recent Trends and
Future Prospects. International Journal of Water Resources Development 27(1): 33-52. (doi::
10.1080/07900627.2010.531898).

Pretty, J. N., Mason, C. F., Nedwell, D. B. & Hine, R. E. 2003 Environmental costs of freshwater
eutrophication in England and Wales. Environ. Sci. Technol. 37, 201-208. (doi:10.1021/es020793k).

Purnamitta, G. (2012). Microbiological Aspects of Water: Key Criteria of Quality. Current Research in
Biological and Pharmaceutical Sciences, 11(1):157- 166.

Raven, P. J., Holmes, N. T. H., Dawson, F. H., Fox, P. J. A., Everard, M., Fozzard, |. R. & Rouen, K. J.
1998 River habitat quality. River habitat survey report. Bristol, UK: Environment Agency.
(doi:10.1002/(SIC1)1099-0755(199807/08)8:43.0. C.0.;2-K).

Reiff, F.M. 1987. Health aspects of wastewater reuse for irrigation of crops. In: Proceedings of the
Interregional Seminar on Non-conventional Water Resources Use in Developing Countries, 22-28
April 1985, Series No. 22, United Nations, New York. pp 245-259.

Rickert D. (1993). Water quality assessment to determine the nature and extent of water pollution by
agriculture and related activities. In: Prevention of Water Pollution by Agriculture and Related
Activities. Proceedings of the FAO Expert Consultation, Santiago, Chile, 20-23. Water Report 1. FAQ,
Rome. pp. 171-194.

Rockstrém, J., Steffen, W., Noone, K., Persson, A., Chapin, Ill, F.S. & Lambin, E. et al. 2009.
Planetary boundaries: exploring the safe operating space for humanity. Ecology and Society, 14(2): 32.

SACEP. 2014. Nutrient loading and eutrophication of coastal waters of the South Asian Seas — a
scoping study. South Asian Co-Operative Environmental Programme (SACEP).

Schreinemachers, P. & Tipragsa, P. 2012. Agricultural pesticides and land use intensification in high-,
middle- and low-income countries. Food Policy, 37: 616-626.

608


http://www.norman-network.net/?q=node/19
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.2166%2Fwqrj.2005.016
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1002%2F(SICI)1099-0755(199807%2F08)8%3A43.0.CO%3B2-K

International Journal of Modern Agriculture, Volume 10, No.1, 2021
ISSN: 2305-7246

Sl

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Sharma, Rohit, Daizee Talukdar, Shefali Bhardwaj, Sundeep Jaglan, Rajeev Kumar, RamanKumar, M.
Shaheer Akhtar, Vikas Beniwal, and Ahmad Umar. 2020. "Bioremediation Potential of Novel Fungal
Species Isolated from Wastewater for the Removal of Lead from Liquid Medium." Environmental
Technology and Innovation 18:100757. doi: 10.1016/j.eti.2020.100757.

Thebo, A.L., Drechsel, P., Lambin, E.F. & Nelson, K.L. 2017. A global, spatially-explicit assessment
of irrigated croplands influenced by urban wastewater flows. Environmental Research Letters, 12:
074008.

Traas, T. P., Janse, J. H., Van den Brink, P. J., Brock, T. C. M. & Aldenberg, T. 2004 A freshwater
food web model for the combined effects of nutrients and insecticide stress and subsequent recovery.
Environ. Toxicol. Chem. 23, 521-529. (d0i:10.1897/02-524).

USGS (U.S. Geological Survey) (1999) The quality of our Nation's Waters-Nutrients and pesticides:
U.S. Geological Survey Circular 1225. pp 82 (doi.org/10.3133/cir1225).

Van den Brink, P. J. Roeslma, J., Van Nes, E.H., Scheffer, M. & Brock, T.C. M. 2002 PERPEST
model. a case- based reasoning approach to predict ecological risks of pesticides. Environ. Toxicol.
Chem. 21, 2500-2506. (doi: 10.1897/1551-5028(2002)021!2500: PMCBR02.0.C0O;2).

WHO 2012 Animal waste, water quality and human health. Geneva, Switzerland, World Health
Organization.

Wiebe K. and Gollehon N. (2007). Agricultural Resources and Environmental Indicators. Nova
Science Publishers, UK. (doi: https://www.semanticscholar.org/paper/Agricultural-resources-
and-environmental-indicators-Wiebe Gollehon/bba20f23045ch5¢10e76bb4dc235281ea788dc71).

Williams, W. D. & Aladin, N. V. 1991 The Aral Sea: recent limnological changes and their
conservation  significance. ~ Aquat.  Conserv.  Mar.  Freshw.  Ecosyst. 1, 3-24.
(d0i:10.1002/aqc.3270010103).

World Bank, 1993. Water Resources Management: A Policy Paper, World Bank, New York (doi:
10.1596/0-8213-2636-8).

World Health Organization. 1993. Guidelines for Drinking-Water Quality, Volume 1:
Recommendations. (Second Edition), WHO, Geneva (doi:
https://apps.who.int/iris/handle/10665/259956).

WRI. 2008. Eutrophication and hypoxia in coastal areas: a global assessment of the state of knowledge.
WRI Policy Note. Washington, DC, World Resources Institute (WRI).

Wato, Tamirat. 2020. "The Agricultural Water Pollution and Its Minimization Strategies — A Review."
Journal of Resources Development and Management (May). doi: 10.7176/jrdm/64-02.

Zhang, W., Jiang, F. & Ou, J. 2011. Global pesticide consumption and pollution: with China as a focus.
Proceedings of the International Academy of Ecology and Environmental Sciences, 1(2), 125-144.

609


https://www.semanticscholar.org/paper/Agricultural-resources-and-environmental-indicators-Wiebe
https://www.semanticscholar.org/paper/Agricultural-resources-and-environmental-indicators-Wiebe
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1596%2F0-8213-2636-8
https://apps.who.int/iris/handle/10665/259956

