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Abstract— Nitrogen is one of the key elements in the
atmosphere that decides how this environment turns out to
be in future. In a way-the whole life of beings on Earth
depends on this element. Even in marine life, Nitrogen
holds a lot of importance since the enzymes and bacteria
involved in these processes (Nitrogen fixation, Nitrification
etc) are closely related to enzymes and processes in human
beings. Over past few years, scientists have researched and
discovered that nitrate formed and produced and used is
harmful for human life. So various other forms of nitrogen
are being used now after 1990. Nitrogen is being used all
over the world in form of fertilizers and other chemicals.
It's usage in India and China is extensive.

An urgent need arises to look into discrepancies in
Nitrogen cycle and fix them. Specially Nitrate pollution
needs to be checked regularly. Data is collected by various
agencies all over the world about usage of Nitrate. Strict
actions need to be taken against its use. The concept of
sustainability needs to be stressed and all countries are
coming forward for it-collecting and sharing information
about nitrogen.

Keywords— Nitrogen Cycle, Major Nutrient, Greenhouse gases,
Nitrogen fluxes

I INTRODUCTION

If we want to survive the disaster we have caused by not
paying any importance of sustainability, it is important that we
work towards knowing our environment and it's elements
better. When we work towards knowing the elements of this
marvellous environment, we discover more and more about
the meticulous working of the nature, which indeed helps us to
realise the horrendous disaster we have caused and how we
can now work to prevent it.

Specific bacteria (e.g., Rhizobium trifolium) possess
nitrogenise enzymes that can fix atmospheric nitrogen (see
nitrogen fixation) into a form (ammonium ion) that is
chemically useful to higher organisms As part of the
symbiotic relationship, the plant converts the ‘fixed'
ammonium ion to nitrogen oxides and amino acids to form
proteins and other molecules, (e.g., alkaloids).[7][8] In return
for the ‘fixed' nitrogen, the plant secretes sugars to the
symbiotic bacteria. Legumes maintain an anaerobic (oxygen
free) environment for their nitrogen-fixing bacteria[9].

Nitric oxide's rapid reaction with water in animals results in
production of its metabolite nitrite.[10] The characteristic
odour of animal flesh decay is caused by the creation of long-
chain, nitrogen-containing amines, such as putrescine and
cadaverine, which are breakdown products of the amino acids
ornithine and lysine, respectively, in decaying proteins.
Chemical processing, or natural fixation, are necessary to
convert gaseous nitrogen into forms usable by living
organisms, which makes nitrogen a crucial component of food
production.[11][12] The abundance or scarcity of this "fixed"
form of nitrogen, (also known as reactive nitrogen), dictates
how much food can be grown on a piece of land.

Decay of organisms and their waste products may produce
small amounts of nitrate, but most decay eventually returns
nitrogen content to the atmosphere, as molecular nitrogen. The
circulation of nitrogen from atmosphere, to organic
compounds, then back to the atmosphere, is referred to as the
nitrogen cycle (Figure 1).
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Fig. 1 General Nitrogen Cycle and its Movement in Biosphere
I PROCESSES IN NITROGEN CYCLE
A Nitrogen fixation:

Atmospheric nitrogen must be processed, or "fixed", to be
used by plants. Some nitrogen fixing bacteria, such as
Rhizobium, live in the root nodules of legumes (such as peas
or beans). Here they form a mutualistic relationship with the
plant, producing ammonia in exchange for carbohydrates. A
few other plants can form such symbioses. Today, about 30%
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of the total fixed nitrogen is manufactured in ammonia
chemical plants.[17] [18].

N, .+ 8H*+8e" — 2NH;3 . H,
B Assimilation

Plants can absorb nitrate or ammonium ions from the soil
via their root hairs. If nitrate is absorbed, it is first reduced to
nitrite ions and then ammonium ions for incorporation into
amino acids, nucleic acids, and chlorophyll.[19][20] In plants
that have a symbiotic relationship with rhizobia, some
nitrogen is assimilated in the form of ammonium ions directly
from the nodules.

C Ammonification

When a plant or animal dies, or an animal expels waste, the
initial form of nitrogen is organic.[21] Bacteria, or fungi in
some cases, convert the organic nitrogen within the remains
back into ammonium (NH4+), a process called
ammonification or mineralization. Enzymes Involved are:

GS: GIn Synthetase (Cytosolic & Plastid)

GOGAT: Glu 2-oxoglutarate aminotransferase (Ferredoxin &
NADH dependent)

GDH: Glu Dehydrogenase

D Nitrification

In the primary stage of nitrification, the oxidation of
ammonium (NH,") is performed by bacteria such as the
Nitrosomonas species, which converts ammonia to nitrites
(NOy). Other bacterial species, such as the Nitrobacter, are

responsible for the oxidation of the nitrites into nitrates (NOy).

Due to their very high solubility, and because soils are largely
unable to retain anions, nitrates can enter groundwater.
Nitrogen has contributed to severe eutrophication problems in
some water bodies. Since 2006, the application of nitrogen
fertilizer has been increasingly controlled in Britain and the
United States.[22][23] This is occurring along the same lines
as control of phosphorus fertilizer, restriction of which is
normally considered essential to the recovery of eutrophied
water-bodies.

NH3+ Oz+ 26 — NHon + Hzo
NH,0H + H,0 — NO, + 5H" + 4¢"
NH4+ + NOZ- — Nz + 2H20

E Denitrification

This process is performed by bacterial species such as
Pseudomonas and Clostridium in anaerobic conditions. They
use the nitrate as an electron acceptor in the place of oxygen
during respiration. These facultative anaerobic bacteria can
also live in aerobic conditions[24].

F Anaerobic Ammonium Oxidation

In this biological process, nitrite and ammonium are
converted directly into molecular nitrogen (N,) gas. This
process makes up a major proportion of nitrogen conversion in
the oceans.

NOg‘-’NOZ-—)NO + N20—>N2
2N03- +10e 12 H+ — N2 + 6Hzo

Phytoplankton need nitrogen in biologically available forms
for the initial synthesis of organic matter. Ammonia and urea
are released into the water by excretion from plankton.
Nitrogen sources are removed from the euphotic zone by the
downward movement of the organic matter. This can occur
from sinking of phytoplankton, vertical mixing, or sinking of
waste of vertical migrators. Bacteria are able to convert
ammonia to nitrite and nitrate but they are inhibited by light so
this must occur below the euphotic zone. Ammonification or
Mineralization is performed by bacteria to convert the
ammonia to ammonium. Nitrification can then occur to
convert the ammonium to nitrite and nitrate.Nitrate can be
returned to the euphotic zone by vertical mixing and
upwelling where it can be taken up by phytoplankton to
continue the cycle.[25][26] N, can be returned to the
atmosphere through denitrification.

As of now the best explanation for HNLC regions relates to
iron limitation in the ocean. In recent years iron has become
an important player when discussing ocean dynamics and
nutrient cycles. The input of iron varies by region and is
delivered to the ocean by dust (from dust storms) and is
leached out of rocks. Iron is under consideration as the true
limiting element in the ocean[27].

NH4+ and NO, show a maximum concentration at 50-80 m
(lower end of the euphotic zone) with decreasing
concentration below that depth. This distribution can be
accounted for by the fact that NO, and NH,+ are intermediate
species. They are both rapidly produced and consumed
through the water column.[28] .

For India, from 2002-2008,consumptions of nutrients in
Nitrogen Fertilizers have increased a lot as we can see from
the figure.(Figure 2)

Consumption in nutrients of Nitrogen Fertilizers (N total nutrients)
in India - 2002-2008

Fig 2: The Use of Nitrogen Fertilizer in India
11l ATMOSPHERIC IMPLICATIONS
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Activities  indirectly enhance emissions to the
atmosphere.[30].Atmospheric Nr inputs mainly include oxides
of N (NO,), ammonia (NH,), and nitrous oxide (N,O) from
aquatic and terrestrial ecosystems, and NO, from fossil fuel
and biomass combustion.

In agro ecosystems, fertilizer application has increased
microbial nitrification  (aerobic  process in  which
microorganisms oxidize ammonium [NH,+] to nitrate [NO;-])
and denitrification  (anaerobic  process in  which
microorganisms reduce NOs- to atmospheric nitrogen gas
[N.]). Both processes naturally leak nitric oxide (NO) and
nitrous oxide (N,O) to the atmosphere. Of particular concern
is N,O, which has an average atmospheric lifetime of 114-120
years, and is 300 times more effective than CO, as a
greenhouse gas.NO, produced by industrial processes,
automobiles and agricultural fertilization and NH; emitted
from soils (i.e., as an additional by-products of nitrification)
and livestock operations are transported to downwind
ecosystems, influencing N cycling and nutrient losses[31].
Here is shown comparison between various countries in
relation with nitrogen and fertilisers:
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Fig 3: Global Consumption of Nitrogen Through Fertilizer Nexus Energy and
Pesticides

A Aguatic Ecosystems

NOs- loading from N saturated, terrestrial ecosystems can
lead to acidification of downstream freshwater systems and
eutrophication of downstream marine systems. Freshwater
acidification can cause aluminium toxicity and mortality of
pH-sensitive fish species[35] Because marine systems are
generally nitrogen-limited, excessive N inputs can result in
water quality degradation due to toxic algal blooms, oxygen
deficiency, habitat loss, decreases in biodiversity, and fishery
losses.

B Acidification of Freshwaters

NO;- and NH,+ inputs from terrestrial systems and the
atmosphere can acidify freshwater systems when there is little
buffering capacity due to soil acidification pollution in Europe,
the North-eastern United States, and Asia is a current concern
for freshwater acidification.

C Eutrophication of marine systems

Tripling of NOs- loads in the Mississippi River in the last

half of the 20th century have been correlated with increased
fishery yields in waters surrounding the Mississippi delta.
However, these nutrient inputs have produced seasonal
hypoxia (oxygen concentrations less than 2-3 mg L—1, "dead
zones") in the Gulf of Mexico. In estuarine and coastal
systems, high nutrient inputs increase primary production,
which increase turbidity with resulting decreases in light
penetration throughout the water column.[36][37].
Here is the N:K(Nitrogen: Potassium)comparison ratio for
China, India and US over years from 1996-2012.As shown in
figure, US has never been much of a user of Nitrogen, while
it's usage peaks in India presently.

IV MALICIOUS EFFECT OF NITRATE DUE TO
ALTERATIONS IN NITROGEN CYCLE

A Health hazards due to nitrate pollution:

As reported by U Lahl [15], the primary effects of nitrate on
man are very trifiling e.g. irritation of the mucous membrane
of the guts, secondary effects of the metabolism of nitrate to
nitrite imposes considerable risk. Nitrate block haemoglobin
in the red blood cells and inhibits oxygen transport. Especially
infants in their first month are endangered due to the
development of cyanosis and methaemoglobin anemia and
nitrate content of drinking water was reported as early as 1962
by Sattlemacher of Federal Republic of Germany(FRG). A
sufficient safety factor seems to be offered by a level of 10
mg/l for infants as a tertiary effect, the reaction of generated
nitrate with special amine/amicle compounds in food or
medicine has to be taken into account. Here, N-nitro
compounds can be formed which is potent carcinogens in
animals. Therefore, its similar effect on man cannot be
excluded.

B Prescribed Limits of Nitrate Concentration in Ground
Water:

Although health hazards created by nitrate concentration
appears to be enormous, a uniform standard appears to be
missing. WHO suggests quite a tolerant limit for nitrate
concentration for Europe which may vary from 5-100 mg/I
and for nitrogen to vary froml1l.3 to 22.6 mg/l. EEC
guideline in 1980 beginning from August 1985 suggest a limit
of 50 mg/l for nitrate concentration which should be reduced
to 25 mg/l in future. In USA nitrate concentrations are limited
to 10 mg/l, though some researchers recommend it to be
increased to 45 mg/l. In USSR nitrogen concentration limit is
prescribed to be no greater than 10 mg/l. There is of course a
need to be prescribe and keep a lower limit but in view of
unavoidable factors that may lead to increased nitrate
concentration a harmless suitable value needs to be worked
out.
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V SOURCES OF NITRATE POLLUTION TO GROUND
WATER

Contribution of Nitrogen —nitrate from wet precipitation is
not likely to be significant. Relatively low concentration of
nitrates in surface and deeper aquifer samples tends to confirm
this hypothesis. Handa [4] has reported a maximum value of
5to 10 mg/l of Nitrate content in rainwater in India. In
industrial regions with prevailing chemical plants, wind
dispersed salt emissions could be a significant source of
atmospheric nitrate which may get precipitated. Acid rains in
certain areas may be responsible for decay of trees leading to
partial release of nitrogen and SO, exhalation. It may also be
of concern to note that contribution of nitrogen-nitrate from
wet precipitation is reported to be increasing. In
Czechoslovakia [18], 100 years ago it was estimated at 7.5
kg/halyear, which at present is reported to be 15 kg/ha/year.

The soil nitrogen present in humus is also a factor of
concern in certain regions.. Nitrate in shallow ground water
in large area of southern Alberta, southern Saskatoon,
Montana is derived by oxidation and leaching of natural
organic nitrogen in soil [10]. In Federal republic of
Germany(FRG), Meiser[17], has reported that in a low moor
soil 2 t N/ha is converted annually from organically bound
nitrogen into Nitrate. However, a large portion is denitrified
before it reaches to ground water. In a test area near Hanover
the ploughing of grass land resulted in a loss of organically
bound nitrogen by about 5t/ha in few years. About 70-80% of
the lost nitrogen enters the ground water in the form of nitrate
resulting in a temporary massive concentration. In the Zinty
Ostrov region of Czechoslovakia[18] natural processes of
mineralization of organic nitrogenous substance in the soil are
predominant factor of increased nitrate —concentration of
ground water.Not much systematic data has been collected ,
but it has been reported by Faster[8], that in some villages of
Botswana where domestic water supply bore holes and pits
latrines  have coexisted for several years, the Nitrate
concentration in ground water supplies from within Urban
limits were between 20 to50 mg/l whereas in the surrounding
uncultivated areas they were less than 10 mg/I.

Industrial waste effluents especially those coming from
fertilizers manufacturing plants have a definite impact on local
ground water pollution. The test result from dug well in India
[4] at Kanpur near such a factory indicates as high
concentration as 516 mg/l of Urea and 315 mg/l of NH, The
process of growing a leguminous crop as a part of crop
rotation as prevalent in many countries, is a source of Nitrate
contamination. The amount of nitrogen fixed by grain legumes
in India is about 60 to 80 Kg/ha most of which is removed as a
part of grain. In Fodder legumes like berseem fixation may be
as high as 400 kg/ha.

While exact source of nitrate to ground water cannot be
specified, the main source appears to be fertilizer nitrogen.
There has been many fold increase in the use of nitrogen
fertilizers over the past decade in many countries of the world,
as is shown in Table 1, and where as increase in the use of

phosphate, potassium and calcium has only been much
smaller.

VI NITRATE POLLUTION OF GROUND WATER IN
KINGDOM OF SAUDI ARBIA

In a research reported by Alabdula‘aly Al, et.al. (2010) was
undertaken in all 13 regions of the Kingdom of Saudi Arabia
to assess the NO; contamination levels. The results indicated
variation in nitrate levels from 1.1 to 884.0 mg/l as NO;
throughout the Kingdom. The average nitrate levels in
milligrams per liter (PPM) as NO; were as 65.7 (Jizan), 60.3
(Asir), 60.0 (Qassim), 51.3 (Hail), 41.8 (Makkah Al
Mukaramma), 41.3 (Madina Al Munnawara), 38.0 (Al Baha),
37.0 (Najran), 30.7, (Tabouk), 25.2 (Eastern Province), 18.8
(Riyadh), 15.8 (Al Jouf), and 9.1 (Hadwed Shamalyah). The
results indicated that nitrate levels exceeded the maximum
contaminant limits for drinking water (45 mg/L as NO3) in a
number of wells (n = 213) in different regions of the
Kingdom. The maximum and minimum wells exceeding the
maximum contaminant limits for nitrate in drinking water
were in Jizan (52.6%) and Hadwed Shamalyah (4.9%),
respectively. Most of the wells which exceeded the maximum
allowed limits for nitrate were in the areas which were used
for agricultural and residential purposes [56].This means
artificial fertilisers used in agriculture as nutrient may be
source of contamination in groundwater.

Regions of Saudi Arabia
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Fig. 4: Depiction of thirteen Regions in the Kingdom of Saudi Arabia
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VI1 NITRATE POLLUTION OF GROUND WATER IN
FEDERAL REPUBLIC OF GERMANY

The impact of agricultural use on increased nitrate
concentration is clearly obvious from the data given in Table
2.A relation between nitrate concentration and agricultural
land use is clearly recognizable in FRG. large scale field
studies reported by Meisser[17] in FRG has indicated that in
case of sandy soils without winter crops about 100-120 mg

rythems.In FRG short term upper values up to nearly 400 mg/I
of nitrate concentration has been found in public water
supplies, samples taken one or two weeks later showed only
114 mg/l. Consumption of mineral fertilizer & vyield in
Germany since 1880 is given in Table-3 which shows
consistent increase

TABLE 3:CONSUMPTION OF MINERAL AND YIELD IN GERMANY

NO/1,.30 mg Cl/I, 1.5 mg Ca/l, 20 mg K/l and 8 mg Mg/l is SINCE 1880:
normally expected in the upper most ground water zone * = =
where 100-120 Kg/ha of Nitrate fertilizer is being used. The I;gg_ g Z 52;) > g go \1/\2/geat# 1Bza_ gley# sg.t; to#
contamination is especially greater for shallow wells thantop | gg
upper aquifer.Within the federal state of North Rhine West [1910- 51 | 161 12.6 20.2 19.4 129.0
Falia (NRW) nitrate concentration in drinking water of | 14
various water works has been found is given in Table 2. 1939- | 21.0 | 14.0 46.2 | 21.9 20.7 175.2
43
TABLE 1 1949- 240 | 274 42.8 27.1 24.9 215.5
CONCENTRATION OF NOs IN VARIOUS WATER WORKS 51
1959- | 425|473 714 | 327 29.0 223.9
Sl. Concentration of NOz.mg/I Number of water 61
No. works 1969- 77.1 | 63.0 82.1 41.4 35.9 2725
1. <25 254 71
2. 25-50 79
3. 50-90 28 * Consumption (Kg) per ha of agricultural land
4. >90 1 # Yield (t/ha)

That the nitrate concentration is increasing steadily with
time is obvious from the fact that Mussum water works
operating since 1912 had a nitrate concentration of only 15
mg/Ito begin with. It has steadily risen to 85 mg/l in 1981.The
water works has to temporarily stop production in the spring
of 1970 due to increase of nitrate concentration to a value of
130 mg/l.The impact of agricultural use on increase nitrate
concentration is clearly obvious from the data given in Table2

TABLE 2
VARIATION OF NITRATE CONCENTRATION AS PER
AGRICULTURAL USE OF LAND

SI.No. | Type of agriculture Nitrate
concentration of
groundwater mg/I

1. Mainly green land (Meadows) 38

2. Greenland, arable land (intensively | 78

used)

3. Arable land (normal use),Green 85

land, arable land (intensively used)

4, Mainy arable land (intensively 101

used)

In one of the most important wine growing areas of
FRG 26 randomly selected samples from different public
water supplies showed that 31% samples had nitrate
concentration above 50 mg/l with a maximum concentration
of upto 400 mg/l has been obtained. One reason for this is
washing out of Nitrate from cultivated soils depending upon
the seasonally varying precipitation amounts and vegetation

VIII NITRATE POLLUTION IN GROUND IN
CZECHOSLOVAKIA

In two regions of Czechoslovakia i.e. middle region in
Bohemia and Danube low land in Slovakia. With high
intensity of agricultural activities and important shallow
of vulnerable, aquifers, the relationship between agro
system and groundwater quality is being studied in great
detail. The middle Elbe region of Bohemia has thousand
year long history of farming, the contents of ground water
in some parts of the area has increased three folds from
1955-1982.

IX NITRATE POLLUTION IN INDIA

The Nitrate content of ground water has been varying
in different parts of the country.The concentration of
Nitrate in some dug wells in the UP for observation
during years 1976-1981 has been shown to range from
20-180 mg/l with highest value of 1302 mg/I observed in
the dug well in Agra District.

Than 10 mg/1. (Primary drinking water standard in
USA) Extensive use of fertilizers much more than that
needed by crop is suspected to be the main reason for this
increase. Maximum NO3-N concentration occurred within
3.0 m of the surface in 21 of the 26 test wells. In some
caseds at depths of 4.6m, 9.1m and13.7m as well the
maximum concentrations has been observed. Bedding of
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layers of low porosity material at different depths is
suspected to be the cause of this variation.

X NITRATE POLLUTION OF GROUND WATER IN
SWEDEN

The agricultural influence on the quality of ground water
(1) is mostly associated with infiltration areas. A substantial
lowering of ground water occurs during years of low
precipitation. However, nitrate contents in all countries in the
wells have been found to be lower than 40 mg/1.The above
listed factors affect ground water quality on a complex
manner, but to varying degrees of intensity depending upon
the specific conditions in different regions.

The Czechoslovakian experience (18) indicates that in
aquifers covered by a permeable unsaturated zone of small
thickness, proportion was usually observed between nitrate
concentration of ground water and the thickness of
unsaturated zone. This phenomena is caused by sorption
capacity on unsaturated zones where capillary forces can
detain with in intergrannular pore a greater volume of
contaminated water which is washed out in to the aquifer
especially in periods of increased recharge e.g. precipitation
period. Further in Czechoslovakia the nitrate concentration is
found to be maximum during the first three months and
minimum during the last three months. It is presumed that
mobile nitrogen compounds are released in to the hydrosphere
through cyclic, random and systematic processes.

The Swedish experience indicates that hydrodynamic
pressure is an important factor. A substantial lowering of the
ground water occurred during the agrihydrological years 75 to
77, when the ground water reservoirs were filled up again,
after precipitation reverted to normal, the waste percolating
the soil profiles had a very high nitrate concentration. This
was presumably an effect of a nitrate accumulation during
preceding dry periods. The nitrate content of the shallow
ground water increased considerably, when normal conditions
were established the nitrate contents decreased and after four
years the content was restored to the same level as before
ground water depression.

The type of soil has also been found to be a factor of
considerable importance according to Swedish experience.
The possibility of substantial differences as regards the
nitrogen losses through leaching has been indicated by
experiments on three types of soils in the southern area of
Sweden. The sandy soil lost more than twice as much nitrogen
compared with clayey soil. The root depths in sandy soil
rarely exceeds 40-40 cm. Nitrogen below this level is
naturally not available to crops and is expose to leaching. For
clayey soil with good structure the root penetration easily
reaches one meter and more which results in more stable up
take of nitrogen by crops.

XI DETERMINATION OF POTENTIAL NITRATE
CONTAMINATION

In the methodology as a first step the main factors affecting
the formation of nitrogen in ground water is established by
determining the proximity of relations between nitrogen
compounds and the dissolved solid contents, chlorine ion (Cl)
sulphate ion (SQ,), hydrocarbonate ions (HCOs3), sodium ion
(Na) calcium ion (Ca), Magnesium ion (Mg) and pH, by
means of the correlation analysis. For an aquifer system in
quantenary sandy argillaceous alluvial deposit, good
correlation has been found between the NO3 concentration on
one hand with concentration of SO,, Mg, NH, in consecutive
order. Following relationship has been found which may be
considered specific to the region under study.

°NO3 = 0.018-0.0013 °SO,+0.117 “Mg — 0.342 °NH,

In the analysis of ground water samples with nitrate
concentration less than 50mg/l only has been analysed and
investigated. Eq. (1) enables us to obtain the nitrate ion
content if concentration C for So,, Mg and NH, in mg/l is
known and is assumed to be natural called °“NO; (natural). The
areas of potential contamination of ground water are located
by compating the actual content of nitrate compounds “NOj
(Actual) to the natural content “Nos (natural). Thereafter the
following assumption is envisaged.

“NO3(actual)
©NO3(natural)

The accumulation of nitrogen compound is below its

natural value, such a source may be used for drinking
purposes.

If

“ NO3(actual)

©NO3(natural) -

Further accumulation of nitrogen compounds is likely to
bring about harmful concentrations.

“NO3(actual)

© NO3(natural)

A zone of ground water potential contamination by nitrogen
compounds is formed. The quality of water needs to be
carefully monitored.

If

XII STRATEGIES FOR LIMITING NITRATE POLLUTION

Some of the major strategies suggested are:

1. Making use of optimal amount of fertilizer
leading to maximum utilization of fertilizers by
crops.

2. Shortening the time when the soil remains
without vegetative cover.

3. Reduction of plant nutrition, which at present
time exceeds profitable limits.
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4. Creation of farming conditions necessary for the
maximum assimilation of applied fertilizer by
crops.

5. Search for a new type and form of fertilizer
having a low migration capacity.

6. Development of regulation and technological

methods of storing, transporting and using fertilizers

eliminating their losses and subsequent entry into
water.

7. Development of norms and rules regulating

farming in water side zones, especially in the zone of

intakes of drinking water supplies.

It has also been suggested (7) that the problem of what
other nitrogen compounds and to what extent they should be
used for replacing nitrate compounds in agriculture should be
used for replacing nitrate compounds in agriculture should be
solved by joint efforts of agrobiologists, agrochemists, soil
scientists and economists. It is quite possible that a particular
solution of this problem can be found also by creating new
preparative forms of nitrate fertilizers them-selves which
would be washed out of soil with difficulty and would not
migrate over its profiles.

X111 CONCLUSIONS

The nitrogen cycle works on a really delicate balance. It’s
of extreme importance that nitrogen cycle should not be
altered. All countries need to work for this in a systematic and
controlled way. It has been established that nitrate pollution is
wide speed and alarming. However, data from developing
countries are not available, which indicates that sufficient
awareness has not developed in many countries about ground
pollution in general and nitrate pollution in particular. Water
authorities in different countries of the world should become
alive to the situation. A proper standard for different regions
for nitrate pollution should be worked out and a strategy is to
be adopted to combat it. Research should be started for
producing a fertilizer which may lead to high yield but does
not give rise to ground water pollution. Strategies suggested in
this paper should be properly studied with respect to its
technical and economic feasibility and recommendation of
adoption of a given strategy for a region should be prepared in
the form of charts and tables.
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