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PREFACE

Fertilizer is any substance used to add nutrients to the soil to promote soil fertility and increase plant
growth. A chemical fertilizer is an inorganic material of wholly or partially synthetic origin that is added to the
soil to sustain plant growth. A “chemical fertilizer” by definition is that it is composed of raw chemicals that
have been manufactured at a factory into liquid or solid forms that specifically target plants’ nutritional needs.
A chemical fertilizer is essentially designed to mimic naturally occurring nutrients. The essential nutrients
contained in these fertilizers are nitrogen, phosphorous, and potassium (NPK), as well as other nutritional
substances in smaller amounts — all presented in a form that can easily be absorbed and metabolized by
plants.

The biggest issue facing the use of chemical fertilizers is groundwater contamination. Nitrogen
fertilizers break down into nitrates and travel easily through the soil. Because it is water-soluble and can
remain in groundwater for decades, the addition of more nitrogen over the years has an accumulative effect.

Biofertilizers are the substances which make use of microorganisms to fertile the soil. These fertilizers are
not harmful to crops or other plants like the chemical fertilizers. They are actually taken from the animal
wastes along with the microbial mixtures.

Biofertilizers help to get high yield of crops by making the soil rich with nutrients and useful
microorganisms necessary for the growth of the plants. They decrease the growth of the plants and make the
environment polluted by releasing harmful chemicals. Plant growth can be increased if Biofertilizers are used,
because they contain natural components which do not harm the plants but do the vice versa. Biofertilizers
destroy those harmful components from the soil which cause diseases in the plants. Biofertilizers are not
costly and even poor farmers can make use of them. They are environment friendly and protect the
environment against pollutants.

Researchers believe that the “Impacts of Chemical Fertilizers — Use of Biofertilizers for
Environmental Protection” is an untapped area. Search for new technological improvement is driving further
advance in the field. Knowledge in this field is crucial for understanding of several applications. This is an
important field of research for Scientists of many disciplines.

ABOUT THE COLLEGE

Sri Subbaraya and Narayana College which was established in 1950 is being run on sound lines craving
high reputation in this region of South India. It is one of the few colleges in the state of Andhra Pradesh to get
‘A’ grade in the reaccreditation process in 2013. The college is affiliated to Acharya Nagarjuna University. The
college is spread across a vast and sprawling campus located in the heart of Narasaraopet with good
infrastructure. Ever since the inception of the College all Departments have been ample fortunate to have
members of great erudition be its faculty members who have contributed their best in moulding the career of
the students in all aspects by way of organizing various programmes throughout the year like Seminars,
Workshops and Guest lectures.

DEPARTMENT OF CHEMISTRY
The department of Chemistry is one of the prestigious departments of the college. The post graduate
department was established in 2005. The department has a great reputation and distinction in producing
illustrious students who have become great personalities in various fields.
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The task of conducting this National Seminar on “Impacts of Chemical Fertilizers — Use of Biofertilizers
for Environmental Protection” sponsored by UGC was entrusted to me by the Principal Sri. P. V. Srinivasa Rao.
| wish that this seminar would bring a marginal shift to promote Environmental research and focus on the
recent developments in the different areas of it. | seek the earnest support and contribution of eminent
academicians and the young researchers to share their latest ideas and help one another on the topics of
common interest in the research programmes which will eventually contribute to the creation of a better
academic atmosphere in the field of research.

This proceedings consists of invited lectures and contributions of research paper presentations at the
National Seminar on “Impacts of Chemical Fertilizers — Use of Biofertilizers for Environmental Protection”
sponsored by UGC and organized by the Department of Chemistry, Sri Subbaraya and Narayana College,
Narasaraopet on 11th & 12th December, 2014.

The main objective of the seminar is to give a flavour of the advanced topics on current trends and
future directions in the field of environmental and chemical sciences. This seminar is initiated to provide a
common platform for graduates, researchers, scientists, and other professionals throughout India to present
their latest findings ideas, developments and applications.

| express my gratitude to the University Grants Commission, Sri. K. Vijaya Kumar, President, S. S & N.
College Committee, Sri. N. Subbaraya Gupta, Secretary & Correspondent, S. S & N. College, Sri. V.
Venkateswara Paavan, Treasurer, S. S & N. College Committee, Sri. P. V. Srinivasa Rao, Principal (F.A.C.),S. S &
N. College, Vice Principal, In-charges of the Departments, Members of the Department of Chemistry and all
those who have contributed their might in making this event memorable and useful.

| express special thanks to the invited speakers and paper presenters for sending their valuable
manuscripts, papers and abstracts to include in the Proceedings of the National Seminar.

Finally, I would like to thank the Press and Electronic media for their extensive coverage of the news

of the event.

With regards,
DR. MUVVALA S. SUDHIR
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MESSAGE

| am all the more delighted that the Department of Chemistry of Sri Subbaraya and Narayana College
is organizing a two day UGC Sponsored National Seminar on a L YLJ OGa 2F / KSWa o f CSNI
Biofertilizers for Environmental Protectiol CFUBER014¥ during 11" and 12" of December 2014. The
theme of the seminar is of topical significance and plays a prominent role in the field of scientific research
aimed at saving the whole mankind from the harmful fertilizers. In fact several researchers and scientists from
various places are participating in this important event. | do firmly believe that the seminar would be a good
platform providing many opportunities for the participants to exchange views and network with persons and
institutions of similar research students. | wish all the Delegates and Resource Persons a comfortable stay and
intellectually enriching experience. 1 also wish the organizers of the seminar a grand success. | am sure that

the participants and the organizers will benefit academically from the seminar.

sd/q
P. V. SRINIVASA RAO
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MESSAGE
| am pleased to know that the Department of Chemistry of Sri Subbaraya and Narayana College is

granted by the U.G.C. to organize a two day National Seminaron ¢ L YLJ Ol a 2F / KUs¥ehoOl f CSNJ
Biofertilizers for Environmental Protection (ICFUBER n @uring 11" and 12" of December 2014. The

seminar is aimed at discussing various important issues related to the use of chemical fertilizers and bio-

fertilizers in terms of protecting the environment. | hope that the knowledge shared at the seminar will

motivate many upcoming researchers as well as the delegates attending the conference. | appreciate the

Department of Chemistry for the conduct of the seminar and | wish the seminar a grand success

Sd/-
Dr. P. N. V. D. Mahesh
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MESSAGE

| am happy to note that the Sri Subbaraya and Narayana College is undertaking a great task of
conducting National Seminar on & L YLI- OG & 2 F / KUse d Bibfertilz&Nr AEhvirdnrBeNtEl
t N2 ( S §dndorzdby UGC on 11" & 12" December, 2014.

This 64 years old institution through its tireless efforts in spreading the light of education throughout
the country has served the community in an exceptional way.

| congratulate the Principal Sri P. V. Srinivasa Rao under whose able leadership the college is moving
forward in leaps and bounds, the Convener Dr. Muwvala S. Sudhir and their team for undertaking the onerous

task of organizing the National Seminar.

sd/q
KAPALAVAI VIJAYA KUMAR
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MESSAGE

It is noteworthy and a matter of pride and pleasure that the Department of Chemistry of Sri
Subbaraya and Narayana College is organizing a two day UGC Sponsored National Seminar on & L YLJ- OG&a 2 7F
Chemical Fertilizers! 38 2F . A2FSNIAE AT SNE dufirg NI" @ 12"UDechilibef, YBA/ [ | £t NP (
understand that various Professors and Lecturers of different states are participating in the seminar to
deliberate on the impacts of chemical fertilizers and the advantages of substituting bio—fertilizers to protect
the environment in view of common good of the world. | am ample confident that the seminar could provide
an opportunity to Research scholars budding post graduates and academicians to interest mutually through
deliberations and discussions to have academic research collaboration amongst the universities and scientific
laboratories for progress and development in research and development in the field chosen for the seminar.

| thank the UGC — SERO for granting us the funds to conduct this seminar. | believe that this
endeavour would be fruitful and useful to the students and staff of Sri Subbaraya and Narayana College and
other institutions.

| appreciate Dr. Muvvala S. Sudhir, the organizers and the supporting staff for their ceaseless efforts in

making this seminar a grand success.

sd/q
NAGASARAPU SUBBARAYA GUPTA
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MESSAGE

It is matter of joy for me to know that Sri Subbaraya and Narayana College is organizing a two day
National seminaron ¢ L YLI- Ot a 2F / KSYaAOIZF CSANTITS MIT ASINET S N&
sponsored by UGC on 11" & 12" December, 2014.

The seminar is a mile stone in the eventful history of the college. The college is a pioneer institution
with the vision of dispelling the darkness of ignorance through education.

| congratulate the Convener, Dr. Muvvala S. Sudhir and members of the Department of Chemistry for
organizing this seminar, which | hope, will generate much discussion along with papers from distinguished

Professors and Scholars of Chemistry and Environmental Sciences.

sd/q
VUPPALAPANCHU VENKATESWARA PAAVAN

T2NJ 9y
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INTRODUCTION

Consumer society, in order to meet the growing
need for food, agricural land per unit area
required to achieve maximum efficiency and highest
quality product. It is known that the nutrition of the
plant is the one of the most important factors to
control agricultural productivity and quality. Rates of
nutrients in the sil affects the quality of yield as
well. In the permanent agricultural land, the soil will
be very poor in nutrients, as a result, inefficient.
Therefore, producers, fertilize the soil, combat
pests, irrigation and process of agricultural activities
to make more efficient to soil. Fertilization among

fertilizers through the soil, they can enter the food
chain. Thus, fertilization leads to wajesoil and air
pollution.

For the next 30 years, more fertilizer will be
used to obtain more products. Excessive use of
chemical fertilizersin agriculture, resulting in a large
number of environmental problems because some
fertilizers contain heavy metalgeg. cadmium and
chromium) and high concentrations ofradionuclides.
Later these fertilizers agrecosystem constitutes
the main source of heavy metals and radionuclides
in plants and some results in the accumulation of
inorganic pollutants [3]. Greenhousgeaquaculture

these activities remains a priority at all times. Recent especially large amounts of chemical fertilizers used
studies, however, indicate that excessive use of during the peak season, so dangerously polluted

fertilizers is the need for additional land outside the
public and environmental health of the reported

adverse effects. Excessivefertilization and mindless, deteriorates.

but there were soil salinity, heavy metal

accumulation, water eutrophication and

accumulation of nitrate, to consider in terms of air
pollution in the air of gases containing nitrogen and
sulfur, givig and can lead to problems such as the
greenhouse effect. In this review, aims to reveal
environmental and health problems caused by
improper fertilization provides recommendation

toward solving these problems.

Fertilization increases efficiency and
obtains better quality of product recovery in
agricultural activities. It is one of the most important
ways. Nororganic fertilizers mainly contain
phosphate, nitrate, ammonium and potassium salts.
Fertilizer industry is considered to be source of
natural radionuclides and heavy metals as a
potential source. It contains a large majority of the

well water, especially water resources, crop
production quantity and quality of product
Problems caused by too much

fertilizer: The amount of nitrate may increase in
drinking water and rivers as a result of high levels of
nitrogen fertilizer use. The amount of phosphate
may increase in drinking water and rivers as a result
of the transport of phosphorous fertilizer with the
flow of surface. High level of Nitrogen fertilizer used
plants grown in soils. It consists of carcinogenic
substances such as nitrosamines, especially plants
such as lettuce and spinach leaves are eaten. There
are harmful accumulation of N@nd NQ.

EFFECTS OFCHEMICAL FERTILIZERS ON
WATERPOLLUTION
Nowadays, human beings aware of

harmful effects on the environment of the use of
nitrogenous fertilizers. Nitrogen in agricultural areas
reach the water environment by three ways:
Drainage, leaching and flow. Nitratdeaching

heavymetals like Hg, Cd, As, Pb, Cu, Ni, and Cuwarticularly linked to agricultural practices such as

naturalradionuclide like 238U, 232Th, and 210Po.
However, in recent vyears, fertilizer
consumption increased exponentiallyhroughout
the world, causes serious environmental problems.
Fertilization may affect the accumulation of heavy

fertilizing and cultivation. Irrigated agricultural land

in some of the arid and semiarid regions, increased
amounts of nitrate accumulation in the soil used and
along with the evaporation ofvater. According to

the conditions, nitrate accumulated leached in

metals in soil and plant system. Plants absorb the varying amounts.
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It reaches the depth of soil. In the soil, fertilizers
converted to nitrate through nitrification by
microorganisms. Due to negatively charged of
nitrate can reach ground aer. Even in ideal

systems, inflammation is seen. Seconder toxicity,
high nitrate concentration in drinking water caused
disease in infants methamoglobianemi. Stomach
acid does not occur in infants younger than six

conditions, Plants use 50% of nitrogenous fertilizers months. In this environment, itrate nitrite reacts

applied to soil, 20% lost evaporation, 185% react
organic compounds in the clay soil and the
remaining 210% interfere surface and ground water
[4-5]. The majority of nitrogenoutertilizers aren't
absorbed products and they interfere with both
underground and surface water. Groundwater
nitrate problem should be considered in a global
context. 22% of cultivated areas in Europe for the
international recommended drinking water nitea
}v VSE §]}v Jv PE}uv A § E }v

with hemoglobin in the blood is minimized
methamoglobin consists of nitrite in the digestive
system. Meanwhile, iron contained in hemoglobin
and blood oxygen transport function lost. As a
result, infants are found stragled to death.
Advancing age, it is eliminated as a result of the
increase in stomach acids. Toxicity in acid medium of
secondary and tertiary amines tertiory nitrites,
alkylammonium bases and react accordingly amides

\08C¢Hrs 8] g & resdlt hitddsamines occurs, as a result o

mg/L) above. Research results showed that deep this and nitrosomines. Strong carcinogenic effects of

groundwater contains low concentrations of
ammonium (less than 0.3 mg/L) throughout,
however much higher nitrate concentrations (less
than 1.0 mg/N/L t028.0 mgN/L). Most remaining
groundwater samples have a nitrogen fertiliser
source, possibly derived from an influent river
draining a rural catchment. Groundwater quality is
approximately 14% of the wells were found to be
over the limit values of NEN cancentration. A total

of between 1000 and 1500 wells could realisticallybe
included in the study. Nitrate concentration was
measured spectrophotometrically.

One of the most important parameters of
the pollution of water is nitrate which is the basic
comporent of fertilizer. Both the nitrate
concentration of groundwater and surface water is
increased by agricultural activities. Nitrate is the
most common form of dissolved nitrogen in
groundwater. However, It can be found in the form
of nitrite (NO2), nitrogen (N2), nitrogen oxide (N20)
and organic nitrogen.

Nitrates from drinking water of the body
is absorbed in the intestinal tract-®2h and is

exceted by the kidneys. The mechanism, as well asdeterioration of soil

these compound has been identified in recent
studies.

One of the most important negative
effects of intensive fertilizer use is water
eutrophication. Increased amounts of nitrogen
andphosphorous cormgunds in water as a result of
the increase in the amount of higher aquatic plants
and algae formation and degradation of water
quality and water environment in the event of life is
defined as eutrophication. Eutrophication in the
bottom layer, oxygesiree environment as a result,
not suitable for drinking and water supply, reduction
in the number of living species in the aquatic
environment fish Kkills, proliferation of unwanted
species, odour problem, the media appear to be
unsuitable for recreation.

EFFEES OF CHEMICAL FERTILIZERS ON SOIL

POLLUTION

According to the researches and studies
the effects of chemical fertilizers on the soil is not
immediately obvious. Because soils have strong
buffering power due to their components. Over the
time, it states thatemerged from the pollution,
fertility, soil degradation

the salivary glands can concentrate nitrate. As a reactions occurring in the soil leads to deterioration

result, the math is reduced to nitrite in the
anaerobic environment. It is possible to examine the
toxicological effects of nitrate in three stages. The
primary toxic effect of nitrate concentrations in
drinking water of 50 mg NO3L exceeds the value
of the bowel in adults, digestive and urinary

of the balance of the current element. In addition,
toxic substances

Accumulate within the vegetables and causing
negativeeffects in humans and animals are fed. Soil
structure in agricultural productivity are very
important and it is regarded as an indicator.
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Unconsciously, fertilizing the soil, just as in the
deterioration of the structure is caused by industrial
emissions.Especially NaNo3, NNG; KCI, KSQ,
NH4CI demolish the structure, such as fertilizers,
soil, soil structure, deterioration is difficult to obtain
high-quality and efficient product.

Particularly high level of sodium and
potassiumcontaining fertilizersmake a negative
impact on soil, pH, soil structure deterioration and
the increasing feature of acid irrigation or other
agricultural operations or from the benefits derived

losses. When it is too much applied, it causes air
pollution by nitrogen oxides (NO, .8, NG)
emissions. Nowadays, there are some gases in the
atmosphere. Their names are water vapor, carbon
dioxide, methane, hydrogen sulfide f5) with
chlorofluoro hydrocarbons, such as halogen gases
associated with these compounds. Also there are
some gase®n lower layers of tropospheric ozone.
These gases contribution to the greenhouses effect.
As a global, atmospheric N20O increases from 0.2 to
0.3% each year. Also in case of excessive use of

from it is not possible or very scarce. Continuous use nitrogenous fertilizers, especially nitrate content of

of acidforming nitrogen fetilizers causes adecrease
in soil pH, liming, if not carried to prevent the
declining efficiency of field crops. Basic use of
fertilizers in the soil leads to an increase in pH.

levels ofthe plant would threaten human health
level reaches the leafy vegetables eaten.

Calcareous and alkaline soils, especially
applied to the soil surface structure and ammonium

Increaeses in soil and plants, seedlings pH circuit of afertilizers with urea, can result in evaporation of

sudden drop in the igld and quality drops, but

NH3. Evaporation of ammonia, large number of

causes harmfulness. In addition expanding the sizesoil and environmental factors can be controlled and

of soil pollution by accumulation in thesoil.

Research in the province of Rize in the
territory of our country, oneway ammonium sulfate
fertilization of tea, actually led to aincrease in
acidity of soils with low pH. Today 85% of the
territory has dropped below pH 4 which is
considered as the critical level. Granting the land,
excessive nitrogen fertilizers Rhizobium  sp.
activities, such as symbiotic nitrogen fixing
microorgansms is negatively affected.

In addition, more nitrogenous fertilizers
limit the activities of nitrifying bacteria. Thus, the
cost of the second nitrogen source is damaged.
Given large amounts of potassium fertilizers in the
soil of Ca and Fe with Zn diptuthe balance of
nutrients by the plants and prevent the receipt.
However, the negative effects on organisms, given
the variety of worms and soil mite has been
devastating and lethal effect.
EFFECTS OF CHEMICAL
AIRPOLLUTION

It is known to & one of the most
important inputs of fertilizers in agricultural
production. When it is applied inadequate, rates of
productivity and quality are caused significant

FERTILIZERS

directly proportional to the concentration of
ammonia in the soil solution.

Conclusio: Today, use of fertilizers is seen as a
necessary agricultural technology because soil
restores nutrients. However, firstly soil analysis
should be performed carefully. After then, fertilizer
should be given to soil. The structure and chemical
content ofthe soil should be identified and the most
appropriate type of fertilizers should be selected.
The most suitable method should be processed.
Otherwise, the fertilizer should be noted that errors
will result in the loss of both energy and finance.
Fertilizng should be done in time, should not be
inappropriate times. For example a heavy rainfall to
the seasons, fertilization, and fertilizers water will
mix with the surrounding soil by leaching. For this
reason, fertilizer will be lost from soil, as well as
pollution of surrounding water and therefore it will
result in Eutrophication. Water caused by chemical
f@hlizers is the most effective way to prevent
eutrophication, especially in the form of phosphorus
flow will stop. In addition, sedimentation, nutri¢s,
dilution, pressure water application, filtration, water
alga sit or herbicides, such as the addition of some
physical and chemical methods can be effective.
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BIOFERTILIZERS FOR ENVIRONMENTAL PROTECTION
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Assistant Professor, Departmeoit Environmental Sciences
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Bio fertilizeris a substance which contains living
microorganismswhich, when appliedd seed, plant
surfaces, or soil, colonizes théizosphereor the
interior of the plant and promotes growth by
increasing the supply or availability of primary
nutrients to the host mnt. Biofertilizers add
nutrients through the natural processes pitrogen
fixation, solubilizing phosphorus and stimulating
plant growth through the synthesis of growth
promoting substances. Birtilizers can be
expected to reduce the use ahemical fertilizers
and pesticides The microorganisms in biertilizers
restore the soil's natural nutrient cycle and build soil
organic matter. Through the use of Hiertilizers,
healthy plants can bgrown, while enhancing the
sustainability and the health of the soil. Since they
play several roles, a preferred scientific term for
such beneficial bacteria iplant-growth promoting
rhizobacterid (PGPR). Therefore, they are extremely
advantageous in enrichingoil fertility and fulfilling
plant nutrient reqiirements by supplying the
organic nutrients through microorganism and their
byproducts. Hence, bitertilizers do not contain any
chemicals which are harmful to the living soil
(Vessey, 2003).

Increasing use of chemical fertilizers in agriculture
make coutry self dependent in food production but
it deteriorate environment and cause harmful
impacts on living beings. Due to insufficient uptake
of these fertilizers by plants results, fertilizers
reaches into water bodies through rain water,
causes eutrophidéon in water bodies and affect

properties to prouvile natural products, and serve as
a good substitute of chemical fertilizers.

Biofertilizers provide ecdriendly organic agro
input and are more costffective than chemical
fertilizers  Biofertilizers such as Rhizobium
Azotobacter Azospirilium and blue green algae
(BGA) have been in wuse a long time.
Rhizobiuminoculantis used for leguminous crops.
Azotobacter can be used with crops likevheat,
maize mustard cotton, potato and other vegetable
crops. Azospirilluminoculations are recommended
mainly for sorghum millets, maize sugarcaneand
wheat. Blue green algaebelonging to a general
cyanobacteria genus Nostoc or Anabaena or
Tolypothrixor Aulosira fix atmospheric nitrogen and
are used as inoculations for paddy crop grown both
under upland and lowand conditions Anabaenain
association with water fernAzolla contributes
nitrogen up to 60kg/ha/season and also enriches
soils with organic matter. The utilization of
biofertilizer qpens a new advanced technology for
combating drought, salinity and improving soll
health (Adesemoye et al. 2008). Plant beneficial
microorganisms such as nitrogen fixer, phosphate
solubilizer, and mycorrhizae are main sources for
biofertilizer (Maheshwarét al. 2011).

Biofertilizers based on PGPR can ensure a plenty
environmental benefits as well as helps resourte
poor farmers for crop cultivation. Evidently,
bacterial inoculants hold enormous prospects in
improved and sustainable plant production
(Adesenoye and Egamberdieva 2013). The use of

living beings including growth inhabiting micro beneficial microbes in agricultural production
organism. The excess uses of chemical fertilizers insystems started long time ago and there is
agriculture are costly and also have various adverseincreasing evidence that beneficial microbes can
effects on soils i.e. depletes water holding capacity, vZ v %0 v3e[ 8}o E v 3} A E-
soil fertility and disparity in soil nutrients. It was felt stresses, which include Isaand drought stress,

from a long time to develop some low cost effective weed infestation, nutrient deficiency, and heavy
and ecofriendly fertilizers which work without metal contaminations (Compant et al. 2005).
disturbing nature. Now, certain species of micro Biofertilizers are usually prepared as carrier based
organism are widely used which have unique inoculants containing effective microorganisms.
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Incorporation of microorganisms in cér material
enables easy handling, lotgrm storage and high
effectiveness of biofertilizer (Mohammadi and
Sohrabi 2012). The roles of bacterial fertilizers in

promoting substance production (IAA), disease
resistance and drought tolerance are some of the
additional benefits due té\zospirilluminoculation.

Cyanobacteria: Both freeliving as well as

nutrient uptake, stress and disease management are symbiotic cyanobacteria (blue green algae) have

emerging areas in agriculture that is nogtywell
understood; consequently, the benefits are yet to be
maximized anywhere in the world.
Types of Biofertilizers
RhizobiumRhizobium is a soil habitat bacterium,
which can able to colonize the legume roots and
fixes the atmospheric nitrogen symbicdity. The
morphology and physiology of Rhizobium will vary
from freeliving condition to the bacteroid of
nodules. They are the most efficient biofertilizer as
per the quantity of nitrogen fixed concerned. They
have seven genera and highly specific to form
nodule in legumes, referred as cross inoculation
group.The group of bacteria that colonize roots or
rhizosphere soil and beneficial to crops are referred
to as plant growth promoting rhizobacteria (PGPR).
AzotobacterOf the several species of
Azotobacter A. chroococcumhappens to be the
dominant inhabitant in arable soils capable of fixing
N2 in culture media.The bacterium produces

been harnessed in rice cultivation in India. A
composite culture of BGA having heterocystous
Nostog Anabaena Aulosira etcis given as primary
inoculum in trays, polythene lined pots and later
mass multiplied in the field for application as soll
based flakes to the rice growing field at the rate of
10 kg/ha. The final neduct is not free from
extraneous contaminants and not very often
monitored for checking the presence of desirable
flora.

Azolla: Azollais a freefloating water fern that
floats in water and fixes atmospheric nitrogen in
association with nitrogen fixindlue green alga
Anabaena azollae Azolla fronds consist of
sporophyte with a floating rhizome and small
overlapping biobed leaves and roots. Rice growing
areas in South East Asia and other third World
countries have recently been evincing increased
interest in the use of the symbiotic N2 fixing water
fern Azollaeither as an alternate nitrogen sources or

abundant slime which helps in soil aggregation. The as a supplement to commercial nitrogen fertilizers.

numbers of A. chroococcunin Indian soils rarely
exceeds 105/g soil due lack of organic matter and
the presence of antagonistic microorganisms in soil.
Azospirillum: Azospirillum lipoferum and A.
brasilense(Spirillum lipoferumin earlier literature)
are primary inhabitants of soil, the rhizosphere and
intercellular space®f root cortex of graminaceous
plants. They perform the associative symbiotic
relation with the graminaceous plantd’he bacteria
of Genus Azospirillum are N2 fixing organisms
isolated from the root and above ground parts of a
variety of crop plants. Thewre Gram negative,
Vibrio or Spirillumhaving abundant accumulation of
polybetahydroxybutyrate (70 %) in cytoplashkive
species ofAzospirillumhave been described to date
A. brasilense  Allipoferum  A.amazonense
A.halopraeferensand A.irakense The oganism
proliferates under both anaerobic and aerobic
conditions but it is preferentially micro aerophilic in
the presence or absence of combined nitrogen in
the medium. Apart from nitrogen fixation, growth

Azollais used as biofertilizer for wetland rice and it
is known to contribute 4@&0 kg N/ha per ricerop.
Phosphate solubilizing microorganisms
(PSM)Several soil bacteria and fungi, notably
species of Pseudomonas, Bacillus, Penicillium,
Aspergillusetc. secrete organic acids and lower the
pH in their vicinity to bring about dissolution of
bound phosphtes in soil. Increased yields of wheat
and potato were demonstrated due to inoculation
of peat based cultures oBacillus polymyxaand
Pseudomonas striata Currently, phosphate
solubilizers are manufactured by agricultural
universities and some private erprises and sold
to farmers through governmental agencies. These
appear to be no check on either the quality of the
inoculants marketed in India or the establishment of
the desired organisms in the rhizosphere.
AM fungiThe transfer of nutrients mainly
phosphorus and also zinc and sulphur from the soil
milleuto the cells of the root cortex is mediated by
intracellular obligate fungal endosymbionts of the
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generaGlomus, Gigaspora, Acaulospora, Sclerocysts %2

and Endogonewhich possess vesicles for storage of
nutrients and arbuscles for funneling these nutrients
into the root system. By far, the commonest genus
appears to beGlomus which has several species
distributed in soil. Availability for pure cultures of
AM (Arbuscular Mycorrhiza) fungi is an impediment
in large scale production despite the fact that
beneficial effects of AM fungal inoculation to plants
have been repeatedly shown under experimental
conditions in the laboratory especially in conjunction
with other nitrogen fixers.

ConclusionsBiological értilization techniques are
pertinent strategies for an efficient and rational use
of agricultural resources with minimal generation of
adverse environmental impacts that may affect
water resources, ecosystems or the quality of
human life. In addition, biogical fertilizers provide
a wide range of possibilities for the development of
conservative  agriculture  (CA) in different
geographic, economic, and cultural backgrounds.
Biofertilizers are coseffective relative to chemical
fertilizers. They have lowemanufacturing costs,
especially regarding nitrogen and phosphorus use.
Ya Current researches clearly show that
biofertilization techniques require less chemical
inputs on the soil and facilitate the incorporation of
residues that would otherwise go to dumgrsites
and landfills, which represents relevant reductions
on the environmental impacts associated to
agriculture activities globally.

Ya Limitations of biological fertilization require
future research focused on identifying the options
available to tacklethe issues and offer valid
frameworks for development of environmentally
friendly practices around the world that allows
improvements on the efficiency and consequent
supply of product for the industry in the global
economies.

Ya Although several optionsof application of
biofertilizers are available, feasibility studies should
be carried out by producers and farmers to
effectively select the best option that offers better
results and allows minimizing environmental
impacts.

Biosolids, animal manures, gne manures,
composting, microbial inoculants and seaweeds
ESE S+ E § Zv]<p e Al oC -
agriculture, however, their implementation still
requires research, investment, and technological
development to fully understand their impacts on
the soil, flora, fauna and, ultimately, on human
health.
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AbstractA fertilizer is a mateal that furnishes one
or more of the chemical elements necessary for the
proper development and growth of plants. The most
important fertilizers are fertilizer products. Manures
and plant residues. A fertilizer product is a material
produced by industriaprocesses with the specific

ammonium nitrate, ammonium sulphate, calcium
nitrate, ammonium chloride, sodium nitr@, urea,
ammonia, nitric acid.

Key words: fertilizer, fertilizer grade, soil nitrogen,
ammonium nitrate, ammonium sulphate, calcium
nitrate, ammonium chloride, sodium nitrate, urea,

purpose of being used as a fertilizer. Fertilizers are ammonia, nitric acid.

ee v8] 0o ]Jv 8} C[+ PE] poSUE o
the elements extracted from the soil in the form of
food and other agricultural products.

Fertilizer: A material the mai function of which is
to provide plant nutrients.

Fertilizer grade: All fertilizer labels have three bold
numbers the first number is the amount of nitrogen
(N) the second number is the amount of phosphate
( BOs) and the third number is the amount of
potash ( KO ). These three numbers represent the
primary nutrient tN, P, and K

Soil nitrogen: Nitrogen is a component of amino
acids, which make up proteins, chlorophyll,

enzymes, and the genetic material, nucleic acids.

Therefore, this nutrient is needkin large amounts

InCodtictionss feliliZés as a material that faishes
one or more of the chemical elements necessary for
the proper development and growth of plants. The
most important fertilizers are fertilizer products,
manures , and plant residues. A fertilizer product is a
material produced by industrial processedth the
specific purpose of being used as a fertilizer.
& E3Jo]l E+ E ++ v3] 0 ]v 8} CJ-
to replace the elements extracted from the soil in
the form of food and other agricultural products.
Fertilizer: a material, the main funabn of which is

to provide plant nutrients.

Fertilizer grade:All fertilizer labels have three bold
numbers. The first number is the amount of nitrogen
(N), the second number is the amount of phosphate

by all plants. Plants that do not have adequate N are (P,.Os ) and the third number is the amount of

yellowish have yellowing and browning older leaves
are stunted and have poor root systems, without
additions of N. the nutrients are practically
uniformly deficient for all grasses dncultivated
crops.

Nitrogen uptake depends on the relatively
small amount of available N forms in soil solution
the soils ability to replenish the available forms and
the growth conditions for the plant of course, any
condition that inhibits plant growthsuch as other
nutrient deficiencies, poor rooting conditions, poor
weather, etc .will reduces N uptake.

Nitrate (NQ) is the main form of N
available to upland crops, where as ammonium
(NH,") is the main form taken up by plants growing
under flooded condions notably rice. Nitrate
moves through soils with the soil water, since soils
have little anion t absorbing capacity. Some
fertiizers are containing nitrogen they are

potash (K;O). These three numbers represent the
primary nutrients (nitrogen t phosphorus t
potassium)

This label known as the fertilizer grade is a national
standard. A bag of 1010 t 10 fertilizer contains 10
percent nitrogen. 10 percent phosphate and 10
percert potash.

Soil nitrogenNitrogen is a component of amino
acids, which make up proteins. Chlorophyll
enzymes and the genetic material. Nucleic acids .
Therefore, this nutrient is needed in large amounts
by all plants. Plants that do not have adequateenar
yellowish have yellowing and browning older leaves
are stunted and have poor root systems. Without
additions of N. the nutrients are practically
uniformly deficient for all grasses and cultivated
crops.

The availability of N to plants is largely conedllby
soil microbial processes. The N cycle in soils is
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complex and under certain conditions large amounts
of plant available N can be lost from the soil in
drainage water or to the atmosphere. In this way N
is different from the other nutrients, which aneot

as readily lost from soils.

Nitrogen uptake depends on the relatively small
amount of available N forms in soil solution the soils
ability to replenish the available forms and the
growth conditions for the plant of course any
condition that inhibits pant growth such as other
nutrient deficiencies poor rooting conditions poor
weather etc. will reduces N uptake

While the denitrification process is lamented by

Ammonium nitrate Ammonium nitate is in the first
place a nitrogenous fertilizer. Representing more
than 10% of the total nitrogen consumption
worldwide. It is more readily available to crops than
urea in the second place due to its powerful
oxidizing properties is used with properditives as
commercial explosive.

Ammonium nitrate is a white crystalline substance
with a nitrogen content of 35% and a density of
about 1.725 kg/m The melting points depend on
the content of the water and it is practically
impossible to obtain dry prodt in the industrial
conditions.

agronomists as a loss of plant available N from the 1. It is quite hygroscopic

soil systems .it is the only way that N ricycled
back to the atmosphere as,NWithout this process,
lower soil layers and ground waters would become
large reservoirs of N and the oxygen enticed
atmosphere would support continual conflagrations
and thus make life difficult. Therefore the Nate is
just as important as the carbon and the hydrologic
cycles to the life support system of the earth
Nitrogen of all plant nutrients, nitrogen is the most
effective in economic terms but in ecological terms
the most problematic. The plant absorbs nigen
mainly as nitrate ( N®) but partly as ammonium
(NH'eX dZ % o0 v3[e ]Jo]§C 3}
molecules with organically bound nitrogen is limited.
Some fertilizers are contains nitrogen they are
ammonium nitrate, ammonium sulphate, calcium
nitrate, ammonium chloride, sodium nitrate, urea,
ammonia, nitric acid.

Nitric acidNitric acid (HNg) also known as aqua
fortis and spirit of niter is a highly corrosive and
toxic strong mineral acid which is normally colorless
but tends to acquire a yellow st due to the
accumulation of oxides of nitrogen if long stored.
Ordinary nitric acid has a concentration of 68%
when the solution contains more than 86% HN®

is referred to as fuming nitric acid. Depending on the
amount of nitrogen dioxide present.

Pue anhydrous nitric acid is a colorless mobile
leaned with a density of 1.512 g/@m.which
solidifies at-42°c to form white crystals and boils at
83°c. anhydrous nitric acid should be stored below
0° ¢ to avoid decomposition.

2. There is some risk of fire or even explosions
unless suitable precaution is taken.

3. It is less effective for flooded rice than urea or
ammonical nitrogen fertilizer.

Ammonium sulphateAmmonium sulfate was once
the leading form of nitrogen fertilizer. But it now
supplies a relatively small percentage of the world
total nitrogen fertilizer because of the rapid growth
in use of urea. Ammonium nitrate the main
advantages of ammonium sulfate ares itlow
hygroscopicity goodphysical properties. Chemical
stability and good agronomic effectiveness. It

* rdaction n theosditiB st@®ngly acid forming.

Calcium nitrateAs a fertilizer, calcium nitrate has
special advantages for use on saline soils because
the calcium displaces the sodium that is absorbed by
clay in soils. For the reason, it may be preferred for
use in areas with soil salinity problems. In addition
calcium nitrate has the advantage of being non acid
forming. It imporves the physical propertiesf
exhausted and acidifed soils and can be used as a
topdressing.

Ammonium chlorideAmmonium chloride ride is
used fertilization either .such or inavariety of
compound. Ammonium chloride is used in other
grades of compound fertilizers in combination with
urea or ammonium sulfate advantages of
ammonium chloride are that it has a higher
concentration than ammonium sulfate and a some
what lower cost per unit N . it has some agronomic
advantages for rice, nitrification is less rapid than
with urea or ammoniumsulfate and there fore N
losses are lower and yields are higher.
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Ammonium chloride is best known as a rice atmosphere. The liquid must be stored under high
fertilizer. It has been successfully tested and used onpressure or at low temp. house hold ammonia.
other crops. Such as wheat, barley, sugar cane,Although in wide use ammonia is both caustic and
maize, fiber crops and sorghum in a variety hazardous in 2007 world wide produatiowas
climatic conditions. estimated at 146.5 million tones. Approximately
Sodium nitrateAs a fertilizer, sodium nitrate has 86% of ammonia is used as fertilizers either as its
long been applied as a surface dressing for cotton, salts or as solutions . when applied to soil. It helps
tobacco, and some vegetable crops. However, its provide increased yields of crops such as corn and
use as a straight nitrogen fertilizer has declined wheat consuming more than 1% of all mamade
considerably during the pastentury. As with other  power. The production of ammonia is a significant
nitrate is prone to leaching in the soil. But it has the component of the world energy budget.

advantage of possessing a metallic cation .un like REFERENCES

ammonia and its derivatives including urea. H.Marschner: the mineral nutrition of Higher plants,

UrealUrea or carbamide is an organic compound Academic press. London 1993

with the chemical formula CO(MNH,. Urea serves XM Zv] EU >X s Pv eW "% E S] o0 A& %
an important role in the metabolism of nitrogen urea form slow redase nitrogen fertilizer

containing compounds by animals and is the main during the past 20 years and out look for
nitrogen-containing substances in the urine of the future.

mammals . it is solid colourless and odorless. It isAglukon company Brochure : Nutralene,

highly soluble in water and practicallgon-toxic nitroform,Azolondbiologically  controlled

dissolved in water, it is neither acidic nor alkaline VISE}P v E 0 « X Popl}vP <% I] o
urea is widely used in fertilizers as a convenient GmbH.

sources of nitrogen urea is also an important raw ¢ XW Xt vPU >XdX>/XKXs v 0 udbopusU >X
material for the chemical industry. urease inhibitors on denitrification in

More than 90% of world production of urea is *}Jo_Xe¢}]Jo pe u v P X

destined br use a nitrogerrelease fertilizer. Urea
has the highest nitrogen content of all solid
nitrogenous fertilizers in common use. There fore it
has the lowest transportation cost per unit of
nitrogen nutrient. The standard crop nutrient rating
of urea is 4€0-0.

Ammonia: Ammonia or azane is a compound of
nitrogen and hydrogen with the formula NHt is a
colourless gas with a character istic pungent smell.
Ammonia contributes significantly to the nutritional
needs of terrestrial organisms by serving as a
precursor to food and fertilizers. Organisms by
serving as a precursor to food and fertilizers.
Pharmaceutical and is used in many commercial
cleaning productsAmmonia as used commercially is
often called anhydrous ammonia. This term
emphasizes the absencef water in the material
because NK boils at -33.34c at a pressure of 1
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Abstract: Persistent organic pollutants (POPs) have This group of priority pollutants consists of
been used in a wide range of agricultural and pesticides (such as DDT), industrial chemicals (such
industrial commodities, resulting in vigorous as polychlorinated biphenyls, PCBs) and
deterioration of environment and human health. A unintentional byproducts of industrial processes
number of studies on the occurrence of POPs (such as dioxins and furans) produced in processes
confirm their presence in various environmental such as the manufacture of paper and pulp, and the
compartments and human body. Common beliefs incineration of waste, particularly medical waste,
point at India as a hot spaf POP contamination  containing plastics like polyvinyl chloride (PVC).

and human exposure; however no systematic The greatespart of human exposure to the
analysis was ever performed so far considering all 12 specified POPs is attributed to the food chain.
available past data on POP occurrericeorder to Contamination of food may occur through
deal with this global concern, India has recently environmental pollution of the air, water and soil, or
prepared the National Implementationdt. Bearing through the previous use or unauthorized use of
in mind the serious and frequently irreversible organo chlorine pesticides ondd cropse.‘

adverse impact of POPs on human health and Humans can be exposed to POPs through
ecosystems and following the adage that "an ounce diet, occupation, accidents and the environment,
of prevention is worth a pound of cure,” all including the indoor environment. Exposure to
measures conducive to limiting the production, POPs, either acute or chronic, can be associated
emission ad use of these chemical substances as with a wide range of adverse health effects,

much as possible are discussed. including illnes and death.

Key words Persistent organic pollutants, Laboratory investigations and

deterioration of environment and human health, environmental impact studies in wildlife have

risk assessment, measures for control. provided evidence that persistent organic pollutants

Introduction may be involved with endocrine disruption,
The last century can easily be called the era reproductive and immune dysfunction,

of chemicals. Unfortunately, not all of them were neurobehavioral and developmentalisorders and
safe from an environment and human health cancer!
standpoint. In 1995 the United Nations Although POPs are stored primarily in body
Environmental Program (UNEP) decided to eliminate fat, it is important to note that they pass through
12 such chemicals called as "Persistent Organicthe placenta and are excreted in breast milk,
Pollutants” owing to their similar toxicity in increasing exposure to these substances throughout
behavior. Persistent organic pollutants (POPs) arethe breastfeeding period. Levels of caih POPs in
organic compounds that, to a varying degree, resist breast milk have been reported to approach or
photolytic, biological and chemical degradation and exceed tolerable recommended international levels.
tend to bio accumulate due ttow water solubility A study published in 2006 suggests that an increased
and high lipid solubilitfeading to global pollution as  level of POP.s in human blood serum can be linked
POPs are semvolatile, including regions where they to Diabetes®
have never been used. Effects on Reproduction:The adverse effects of
dioxinlike compounds on the development of the
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reproductive system in both men and women have associated with a reduction in neurological and
been widely documented. For example, very physical development’

limited development and even the failure to reach

sexual maturity was demonstrated in fish, biréded Immunological Effectdlterations in the immune
mammals exposed to these substances. A mere 1 ugresponse may result, in the case of immune
of TCDD on the {5day of gestation produces the supression, in an increase in infectious diseases and
de-masculinization of rats, including a reduction in tumors, while an increase in the activation or
the number of sperm cells and anomalies in sexual reduction of suppression that normally exists may

behavior after puberty?Adverse effects on
reproductive development have been reported in
females as well, for example, malformations of the
clitoris and the absence of a vaginal opening,
suggesting that these malformations can be
considered a result of estrogen effects.

Effects in humans similar tothose
described for other mammals have been reported,
and it is important to note out than
uteroexposure can lead to delays in puberty, in the
development of secondary sexual characters and in
growth. This is even more the case after puberty,
where we may see reduced fertility, abnormal
menstrual cycles, and premature menopause. In
males, changes were also detected in the quality of
semen’

Effects on nervous system development and
behaviorThe behavioral evaluation of children
exposed to PCBs duringegiation whose mothers
had eaten contaminated fish from Lake Michigan
showed reduced precision in intellectual
processeé? The neurological changes most
frequently recognized in adults exposed to these
substances include sexual dysfunction (lack of libido
and impotence), headache, neuropathies,
alterations in vision and visual memory, the sense of
taste and smell, and psychiatric effects such as
changes in sleep, depression, loss of vitality, and
anxiety.

Endocrine effectderinatal exposure to dioxilike
compounds may produce endocrine effects in the
absence of signs of toxicity in the mother. Adverse
effects include 1) deficiency in the development
depends on male hormones and in neurological
development, and 2) alterations in homeostasis of
the thyroid function. These effects may be
interrelated. Epidemiological studies indicate that
exposuren uteroor through breastffeeding may be

result in allergic reactions, hypersensitivity and
autoimmunediseases.
Carcinogenic effect3he International Agency for
Research on Cancer has classified PCBsohably
carcinogenic to humans eight (8) others on the
specified list are classified pessibly carcinogenic
to humans
While convincing substantiveevidence

exists for the actual and potential toxic impact of
these substances to both human health and the
environment, a comprehensive, accurate and
reliable inventory of global manufacture, use and
disposition must be developed to allow the effective
and efficient elimination of these substances
throughout the world.
National implementation planThe main objective
of the NIP is to enable India to comply with the
obligations of the Stockholm Convention, to reduce,
eliminate and prevent the health and enenmental
risks posed by POPs, thereby promoting human
health, ecological and environmental safety and
overall sustainable development. The Government
of India has identified the following priorities for the
implementation of the NIP:

x Environmentally Sand Management and
Final Disposal of PCBs
Environmentally Sound Management of
Medical & hazardous wastes
Development and promotion of non POPs
alternatives to DDT
Inventorization of newly listed POPs
Implementation of the BAT/ BEP strategies
for eliminagion / reduction of U POPs
emissions D v P u vs8 }( Ws
waste to avoid incineration / dumping the
landfill for preventing releases of Dioxins
and Furans due to burning.
Capacity  building, demonstration
production and promotion of bidnotanical

of
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Neem derived bigpesticides as viable, eco
friendly, biodegradable alternatives to
POPs pesticides

Identification and remediation of sites [6].
contaminated by POPs chemicals

Monitoring of POPs in the core mediair,
Sediment and human milk and blood.
Envionmentally sound management of un  [7].
intentional release of PCDDs and PCDFs in
the metallurgical Industry in India .

Equal public and private and NGO
stakeholders patrticipation;

Commitment to public awareness and
education.

CONCLUSIOMumans encounter arbad range of  [8-

/E%o}-uGE é}

UJESPE

potential for a significant impact on human health
either in the short or long term. High (over)
exposures of some POPs can lead to acute effects,
including death, while at lower exposure lévdong
term effects can occur. Prevention or reduction of

human

exposure is best done via souttieected  [9]-

measures, i.e. strict control of industrial processes to

E u

(JEu §1}v }( WKWI[+X

alternatives, use of biologically derived pesticides
has been found to be effective, safe and eco

friendly. Also organic farming is looked upon as a [10]-
sustainable alternative to

chemical intensive

farming. These could provide viable solutions to
replace POP pesticides.
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ENVIRONMENTAL EFFECTS OF NITROGEN FERTIMZAR QGERVIEW

K. SARITHA RANI
Lecturer in Chemistry, Govt. College for Women (A),Guntur.

Abstract: Persistent organic pollutants (POPs) have (such as dioxins and furans) produced in processes
been used in a wide range of agricultural and such as the manufacture of paper and pulp, and the
industrial comnodities, resulting in vigorous incineration of waste, particularly medical waste,
deterioration of environment and human health. A containing plastics like polyvinyl chloride (PVC).
number of studies on the occurrence of POPs The greatest part of huan exposure to the
confirm their presence in various environmental 12 specified POPs is attributed to the food chain.
compartments and human body. Common beliefs Contamination of food may occur through

point at India as a hot spot of POP camiination
and human exposure; however

environmental pollution of the air, water and soil, or

no systematic through the previous use or unauthorized use of

analysis was ever performed so far considering all organo chlorine pesticides on food cro?as.

available past data on POP occurrernceorder to

Humans can be exposed to POPs through

deal with this global concern, India has recently diet, occupation, accidents and the environment,

prepared the National Implementation PlaRearing
in mind the serious and frequently irreversible

including the indoor environment. Exposure to
POPs, either acute or chronic, can be associated

adverse impact of POPs on human health andwith a wide range of adverse health effects,
ecosystems and following the adage that "an ounce including illness and death.

of prevention is worth a pound of cure,” all
measures conducive to limiting the production,
emission and use of theschemical substances as
much as possible are discussed.

Key words Persistent organic pollutants,
deterioration of environment and human health,
risk assessment, measures for control.

Introduction: The last century can easily be called
the era of chemical Unfortunately, not all of them
were safe from an environment and human health
standpoint. In 1995 the United Nations

Laboratory investigations and
environmental impact studies in wildlife have
provided evidence that persistent organic pollutants
may be involved with endocrine disruption,
reproductive and immune dysfunction,
neurobehavioral and developmental disordersdan
cancer’

Although POPs are stored primarily in body
fat, it is important to note that they pass through
the placenta and are excreted in breast milk,
increasing exposure to these substances throughout

Environmental Program (UNEP) decided to eliminate the breastfeeding period. Levels of certain POPs in
12 such chemicals called as "Persistent Organicbreast milk have been reported to approach or

Pollutants" similar

behavior.

owing to their taeity in

exceed tolerable recommended international levels.

Persistent organic pollutants (POPs) areA study published in 2006 suggests that an increased

organic compounds that, to a varying degree, resist level of POP.s in human blood serum can be linked
photolytic, biological and chemical degradation and to Diabetes”

tend to bio accumulate due ttow water solubility
and high lipid solubiliffeading to gltal pollution as
POPs are semvolatile, including regions where they
have never been used.

This group of priority pollutants consists of

Effects on ReproductionThe adverse effcts of
dioxinlike compounds on the development of the
reproductive system in both men and women have
been widely documented. For example, very
limited development and even the failure to reach

pesticides (such as DDT), industrial chemicals (suctsexual maturity was demonstrated in fish, birds, and

as polychlorinated  biphenyls, PCBSs)
unintentional byproducts of industrial processes

and mammasb exposed to these substances. A mere 1 ug

of TCDD on the i'Bday of gestation produces the
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de-masculinization of rats, including a reduction in
the number of sperm cells and anomalies in sexual
behavior after puberty?Adverse effects on
reproductive deelopment have been reported in
females as well, for example, malformations of the
clitoris and the absence of a vaginal opening,
suggesting that these malformations can be
considered a result of estrogen effects.

Effects in humans similar to those
descibed for other mammals have been reported,
and it is important to note out thain
uteroexposure can lead to delays in puberty, in the
development of secondary sexual characters and in
growth. This is even more the case after puberty,
where we may see ratted fertility, abnormal
menstrual cycles, and premature menopause. In
males, changes were also detected in the quality of
semen’

Effects on nervous system development and
behaviorThe behavioral evaluation of children
exposed to PCBs during gestation whomothers
had eaten contaminated fish from Lake Michigan
showed reduced precision in intellectual
processes’ The neurological changes most
frequently recognized in adults exposed to these
substances include sexual dysfunction (lack of libido
and impoterce), headache, neuropathies,
alterations in vision and visual memory, the sense of
taste and smell, and psychiatric effects such as
changes in sleep, depression, loss of vitality, and
anxiety.

Endocrine effectderinatal exposure to dioxilike
compounds ray produce endocrine effects in the
absence of signs of toxicity in the mother. Adverse
effects include 1) deficiency in the development
depends on male hormones and in neurological
development, and 2) alterations in homeostasis of
the thyroid function. Thse effects may be
interrelated. Epidemiological studies indicate that
exposurein uteroor through breastffeeding may be
associated with a reduction in neurological and
physical developmenil.l

Immunological Effectdlterations in the immune
response mayresult, in the case of immune

supression, in an increase in infectious diseases and

tumors, while an increase in the activation or
reduction of suppression that normally exists may

result in allergic reactions, hypersensitivity and
autoimmune diseases.
Cacinogenic effects:The International Agency for
Research on Cancer has classified PCBs as probably
carcinogenic to humans eight (8) others on the
specified list are classified as possibly carcinogenic
to humans.
While convincing substantive evidencests for the
actual and potential toxic impact of these
substances to both human health and the
environment, a comprehensive, accurate and
reliable inventory of global manufacture, use and
disposition must be developed to allow the effective
and efficient elimination of these substances
throughout the world.
National implementation planThe main objective
of the NIP is to enable India to comply with the
obligations of the Stockholm Convention, to reduce,
eliminate and prevent the health and environmental
risks posed by POPs, thereby promoting human
health, ecological and environmental safety and
overall sustainable development. The Government
of India has identified the following priorities for the
implementation of the NIP:

¥ Environmentally Sound Managemte and
Final Disposal of PCBs
Environmentally Sound Management of
Medical & hazardous wastes
Development and promotion of non POPs
alternatives to DDT
Inventorization of newly listed POPs
Implementation of the BAT/ BEP strategies
for elimination / redution of U POPs
emissions D v P u vsS }( Ws
waste to avoid incineration / dumping the
landfill for preventing releases of Dioxins
and Furans due to burning.
Capacity  building, demonstration
production and promotion of bidootanical
Neem derivedbio-pesticides as viable, eco
friendly, biodegradable alternatives to
POPs pesticides
Identification and remediation of sites
contaminated by POPs chemicals
Monitoring of POPs in the core mediair,
Sediment and human milk and blood.
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¥ Environmentallysound management of un  [7].
intentional release of PCDDs and PCDFs in
the metallurgical Industry in India .

¥ Equal public and private and NGO
stakeholders participation;

¥% Commitment to public awareness and

education.
Conclusion:Humans encounter a broad rangd o [8].
E%}epE 8} ul]ESpE

potential for a significant impact on human health

either in the short or long term. High (over)

exposures of some POPs can lead to acute effects,
including death, while at lower exposure levels long
term effects can occur. Prevention or reduction of

human exposure is best done via soutieected [9].

measures, i.e. strict control of industrial processes to

E (}&u S]}v  }( WKW][X

alternatives, use of biologically derived pesticides

has been fond to be effective, safe and eco

friendly. Also organic farming is looked upon as a [10].

sustainable alternative to chemical intensive

farming. These could provide viable solutions to
replace POP pesticides.
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Abstract: Biofertilizers are supposed to be a safe
alternative to chemical fertilizers to minimize the
ecological disirbance. Biofertilizers are cost
effective, ecefriendly and when they are required in

bulk can be generated at the farm itself. They
increase crop yield upto 100% and fix nitrogen

upto 4050 Kg. The other plus point is that after
using 34 years continausly there is no need of

application of biofertilizers because parental
inoculums are sufficient for growth and

multiplication. They improve soil texture, pH, and
other properties of soil. They produces plant growth
promoting substances IAA amino acidisamins etc.

They have 75% moisture and it could be applied to nitrogen fixation,

the field directly. Biofertilizers contained 3.5%4%
nitrogen, 2% - 2.5% phosphorus and 1.5%
potassium. In terms of N: P: K, it was found to be
superior to farmyard manure and other type of
manure.

Chemical fertilizers at the farm level have been
ensured only through imports and subsidies.
Dependence on chemical fertilizers for future
agricultural growth would mean further loss in soil
quality, possibilities of water contamination and
unsustanable burden on the fiscal system. The
Government of India has been trying to promote an
improved practice involving use of biertilizers
along with fertilizers. These inputs have multiple
beneficial impacts on the soil and can be relatively
cheap and covenient for use. Consistent with
current outlook, the government aims not only to
encourage their use in agriculture but also to
promote private initiative and commercial viability
of production.

Biofertilizers such as Rhizobium, Azotobacter,

atmospheric nitrogen and are used as inoculations
for paddy crop grown both under upldnand low
land conditions. Anabina in association with water
fern Azolla contributes nitrogen up to 60
kg/ha/season and also enriches soils with organic
matter

A Bio fertlizer (also bigertilizer) is a substance
which contains living microorganisms whickhen
applied to seed, plant surfaces, or soil, colonizes the
rhizospere or the interior of the plant and promotes
growth by increasing the supply or availability of
primary nutrients to the host plant. Bifertilizers
add nutrients through the natural poesses of
solubilizing phosphorus, and
stimulating plant growth through the synthesis of
growth-promoting substances. Biertilizers can be
expected to reduce the use of chemical fertilizers
and pesticides. The microorganisms in-fadilizers
restore the soil's natural nutrient cycle and build soil
organic matter.

Plants have a number of relationships with fungi,
bacteria, and algae, the most common of which are
with mycorrhiza, rhizobium, and cyanophyceae.
These are known to deliver aumber of benefits
including plant nutrition, disease resistance, and
tolerance to adverse soil and climatic conditions.
These techniques have proved to be successful
biofertilizers that form a health relationship with the
roots.

Different types of biofetilizers

Rhizobium: Rhizobium is a soil habitat
bacterium, which can able to colonize the legume
roots and fixes the atmospheric nitrogen
symbiotically. The morphology and physiology of
Rhizobium will vary from freving condition to the

Azospirilium and Blue green algae (BGA) have beenbacteroid of nodules. They are the most efficient
in use a long time. Rhizobium inoculant is used for biofertilizer as per the quantity of nitrogen fixed
leguminous crops. Azotobacter can be used with concerned. They have seven genera and highly
crops like Wheat, Maize, Mustard, cotton, potato specific to form nodule in legumes, referred as cross
and other vegetable crops. Azospirilium inoculation group. Rhizobium inoculant was first
inoculations are recommendeghainly for sorghum, made in U& and commercialized by private
millets, maize, sugarcane and wheat. Blue green enterprise in 1930s and the strange situation at that
algae belonging to a general cyanobacteria genus,time has been chronicled by Fred (1932). Initially,
Nostac or Anabina or Tolypothrix or Aulosira, fix due to absence of efficient bradyrhizobial strains in
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soil, soybean inoculation at that time resulted in
bumper cropsbut incessant inoculation during the

methodology for the preparation of BGA biofertilizer
is in itself a limitation. Quality control measures are

last four decades by US farmers has resulted in thenot usually followed except perhaps for random

build up of a plethora of inefficient strains in soil
whose replacement by efficient strains of
bradyrhizobia has become an insurmountable
problem.

Azotobacter:Of the several species of Azotobacter,
A. chroococcum happens to be the dominant
inhabitant in arable soils capable of fixing N21&
mg N2 fixed /g of carbon source) in culture
media.The bacterium produces abundant slime
which helps in soil aggregation. Thenners of A.

checking for the presence of desired species
gualitatively.

Azolla:Azolla is a fredloating waterfern that floats

in water and fixes atmospheric nitrogen in
association with nitrogen fixing blue green alga
Anabaena azollae. Azolla fronds consist of
sporophyte with a floating rhizome and small
overlapping biobed leaves and roots. Rice growing
areas m South East Asia and other third World
countries have recently been evincing increased

chroococcum in Indian soils rarely exceeds 105/ginterest in the use of the symbiotic N2 fixing water

soil due to lack of organic matter and the presence
of antagonistic microorganisms in soil.

Azospirillum: Azospirillum  lipoferum and A.
brasilense (Spirillum lipoferum in earlier literature)
are primary inhabitants of soil, the rhizosphere and
intercellular spaces of root cortex of graminaceous
plants. They perform the associative symbiotic
relation with the graminaceous plants. The bacteria
of Genus Azospirillum are

fern Azolla either as an alternate nitrogen sources or
as a supplement to commercial nitrogen fertilizers.
Azolla $ used as biofertilizer for wetland rice and it
is known to contribute 4@&0 kg N/ha per rice crop.
Phosphate solubilizing microorganisms(PSM)
Several soil bacteria and fungi, notably species of
Pseudomonas, Bacillus, Penicillium, Aspergillus etc.
secrete organic acids and lower the pH in their

N2 fixing organisms vicinity to bring about dissolution of bound

isolatedfrom the root and above ground parts of a phosphates in soil. Increased yields of wheat and
variety of crop plants. They are Gram negative, potato were demonstrated due to inoculation of
Vibrio or Spirillum having abundant accumulation of peat based cultures of Bacillus polymyxa and
polybetahydroxybutyrate (70 %) in cytoplasm. Five Pseudomonas  striata. Curreptl phosphate
species of Azospirillum have been described to date solubilizers are manufactured by agricultural
A. brasilens,  A.lipoferum,  A.amazonense, universities and some private enterprises and sold
A.halopraeferens and A.irakense. The organismto farmers through governmental agencies. These

proliferates under both anaerobic and aerobic
conditions but it is preferentially micraerophilic in
the presence or absence of combined nitrogen in

appear to be no check on either the quality of the
inoculants marketed in India or the establishmef
the desired organisms in the rhizosphere.

the medium.Apart from nitroge fixation, growth
promoting substance production (IAA), disease
resistance and drought tolerance are some of the
additional benefits due to Azospirillum inoculation.
CyanobacteriaBoth freeliving as well as symbiotic
cyanobacteria (blue green algae) lavbeen

AM fungi The transfer of nutrients mainly
phosphorus and also zinc and sulphur from the soil
milleu to the cells of the root cortex is mediated by
intracellular obligate fungal endosymbionts of the
genera Gmus, Gigaspora, Acaulospora, Sclerocysts
and Endogone which possess vesicles for storage of
harnessed in rice cultivation in India. A composite nutrients and arbuscles for funneling these nutrients
culture of BGA having heterocystous Nostoc, into the root system. By far, the commonest genus
Anabaena, Aulosira etc. is given as primary inoculumappears to be Glomus, which has several species
in trays, polythene lined pots and later mass distributed in soil.Availability for pure cultures of
multiplied in the field for application as soil based AM (Arbuscular Mycorrhiza) fungi is an impediment
flakes to the rice growing field at the rate of 10 in large scale production despite the fact that
kg/ha. The final product is not free from extraneous beneficial effects of AM fungal inoculation to plants
contaminants and not very often monitored for have been repeatedly shown under experimental
checking the presence of desiredalgal flora. conditions in he laboratory especially in conjunction
Once so much publicized as a biofertilizer for the with other nitrogen fixers.
rice crop,it has not presently attracted the attention e v Ivis (}CE
of rice growers all over India except pockets in the farmers:

Southern States, notably Tamil Nadu. The benefits Do

due to algalization could be to the extent of-30 kg

N/ha under ideal conditions but the labour oriented

VEE % E v pE-U
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X Keep Bidfertilizers bottles away from
direct heat and sunlight. Store it in cool and  {
dry place

x Sell only Bidertilizers bottles which {
contain batch number, the name of the
crop on which it has to be used, the date of
manufacture and expiry period {

x If the expiry period is over, then discard it {
as it is not effective.

X Keep Bidfertilizers bottles away from
fertilizer or pesticide comtiners and they  {
should not be mixed directly

}vi[s

X }v[§ 8} Efertilikrs bottles under {
heat and sunlight

X }v[S e o-ertiliders bottles after their {
expiry period is over.

X }v[S % E]Il Z}o . ]vs§}
puncture them to pour the content

x Do not mix the Bidfertilizers with {
fungicides, insecticides, herbicides,
herbicides and chemical fertilizers.

Constraints in Biofertilizer Technology

Though the biofertilizer technology is a low cost,
ecofriendly technology, several constraints limit the
application or implementation of the technology
the constraints may be  environmental,
technological, infrastructural, financial, human
resources, unawareness, quality, marketing, etc. The
different constraints in one way or other affecting
the technique at poduction, or marketing or usage.
Technological constraints

sz U, _.

A

Financial constraints

Non-availability of sufficient funds and
problems in getting bank loans

Less return by sale of products in smaller
production units.

Environmental constraints

Seasonal demand for biofertilizers
Simultaneous cropping operations and

short span of sowing/planting in a
particular locality
Soil characteristics like salinity, acidity,

drought, water logging, etc.

Human resources and quality constraints

Lack of technically qualified staff in the
production units.

Lack of suitable training on the production
techniques.

Ignorance on the quality of the product by

“the manufacturer

Nonavailability of quality specifications
and quick quality control methods

No regulation or act on the quality of the
products

Awareness on the technology
Unawareness on the benefits othe
technology

Problem in the adoption of the technology
by the farmers due to different methods of
inoculation.

No visual difference in the crop growth
immediately as that of inorganic fertilizers.

Awareness on the technology

{ Use of improper, less efficient strains for 1 Unawareness on thebenefits of the
production. technology. _

{ Lack of qualified technical personnel in { Problem in the adopuoq of the technology
production units. _by the fgrmers due to different methods of

{  Unavailability of good quality carrier inoculation. _
material or use of different carrier 1 No visual difference in the crop growth
materials by different producers without immediately as that of inorganic fertilizers.
knowing the quality of the materials. { Unawareness on the damages caused on

{ Production of poor quality inoculants the ecosystem by continuous application of
without  understanding  the  basic _inorganic fertilizer.
microbiological techniques Marketing constraints o

{ Short shelf life of inoculants. { I\_Ion avallgblll'Fy of. right inoculant at the

Infrastructural constraints right place in right time.

{ Non-availabity of suitable facilities for 1 Lack of retain outlets or the market
production neanrk for thg producers. - .

{ Lack of essential equipments, power !Due to "chemical pesticide" pbrhems in India, there
supply, etc. is an urgept negd to Promote environmental friendly

{ Space availability for laboratory, '‘Biopesticides' in the country. Moreover, recent

production, storage, etc.

Government policies also favour "Biopesticides and
Biofertilizer. More over "Biofertilizers" also

{ Lack of facility for cold storage of inoculant =" X
packets stimulate plant -growth through Prduction of
"Plant growth promoting substances3". Application
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of Biofertilizers and biopesticides has thus become
an integral component of nutrient management
system. Apart from these, they play a vital role in
increasing the agricultural production, a neefithe
day47-13 International 3rd Eco Expo Asia, October,
conference and trade fair has already given
emphasis on "Green Technologies". Govts. of
Environmental Bureau decided to minimizex low
carbon environment and introduction of Bdrganic
Fertilizrs including other policies in 2011.13 Finally,
it can be concluded that our newly constructed " B.t.
Based biopesticides" and the " Liquid USHPAJCHI"
Biofertilizer which seem to be very much efficient
against the Paddy pest in the experimental paddy
fields (plots) is really in the final trial stage. Inspite of
that it needs an " Indepth" study and application
before their marketing and commercialization, after
fulfillment of all these requirements- :including
patent, registration etc. Only then we noean say,
"yes, these biopesticide and biofertilizer are
definitely the substitute of chemical
pesticide/fertilizer - atleast for paddy (rice)
cultivation in India especially for Rice eaten states
including West Bengal.
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EUTROPHICATION
Smt. M. Santosh Kumatri,
Lecturer in BotanySGK Govt. Degree Colley&ukonda.
ABSTRACT: severe bio mass accumdian which consumes all

Eutrophication is a process by which water
bodies acquire a high concentration of nutrients
that  stimulate  excessive  plant  growth.
Eutrophication results from continuous enrichment
of water bodies by nutrients especially nitrogen and
phosphorus.These nutrients are generally low in
acgatic environment there by, limiting the growth
of algae and other plants.But with an increased
amount of h flow of these nutrients more plants are
able to grow,disrupting the natural
environment.Now a days Eutrophication has
become a world wide environmental issue.

Eutrophication occurs naturally or influenced
by human activities that include esss use of
fertilizers and chemicals in agriculture,aquaculture
and sewage effluent creating inflow of high amount
of phos phorus and nitrogen nutrients in to water

the available oxygen leading to death and
disappearance of aquatic life.

So, reducing eutrophicants, espalty fertilizers
should be a key concern and sustainable solution for
maintaining the balance of the ecosystem and
protection of the environment.

INTRODUCTION

Eutrophication is a process by which water
bodies acquire a high concentration of nutrients that
stimulate excessive plant growth. Eutrophication
results from continuous enrichment of water bodies
by nutrients especially nitrogen and phosphorus.
These nutrients are generally low in acquatic
environment there by, limiting the growth of algae
and otrer plants. But with an increased amount of
inflow of these nutrients more plants are able to
grow, disrupting the natural environment. Excess

bodies of ponds ,lakes,rivers ,seas and oceansgrowth of algal populations the, algal blooms and

Eutrophication mainly leads to exceggowth of

many other macro algae, phytoplanktons and

algal populations the, algal blooms and many other cyanobacteria pollé the water by depleting the
macro algae, phyto planktons and cyano bacteria, of oxygen concentration and releasing toxins. Now a

which, some also change the water colour, release days Eutrophication

toxins in to water, deplete oxygen making it
hazardous The major consequence of
Eutrophication is the depletion of oxygen in
water,causing

is recognized as a water
pollutionand has become a  worldwide

environmental issue . Based on the nutrient
values and trophic state index water bodies ava

BOD due to explosive growth and been classified in to four trophic states

. CHLOROPHYLL& Sechhi| Trophic
TROPHIC STAT BIOLOGICAL ASPECTS Water qualit .
quaity PHOSPHORUS depth | index
Low nutrient content, low| Clear, transparent| 0-2.6mcg/lit <3040
rimar roductivity, low| well oxygenated, chlorophyll
Oligotrophic P y P . y . vo . P y_ 4->8m
algal production, suppor] high drinking| 0-12mcgl/lit
many fish species water quality phosphorus
. Intermediate level of . 2.6-20mcg/lit
Mesotrophic o . Clear, Filtered
productivity, medium level o chlorophyll
. .| water can be . 2-4m | 4050
nutrients, submerged aquati o 12-24mcg/lit
used for drinking
plants phosphorus
. - .| Dark & turbid ,| 20-56mcg/lit
High productivity, excessiv|
. . depleted oxygen chlorophyll 0.5
Eutrophic nutrients, abundance of alga| ) . 50-70
, levels, not suitablg 24-96mcg/lit 2m
and aquatic plants o
for drinking phosphorus
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56>155mcg/lit
Chl hyll <0.25 | 70-
Hypereutrophic | Excessive algal blooms Highly turbid, toxic >10%r:1?:gylit 05m | >100
phosphorus
Mechanism of eutrophication: phosphorus can be noted in some areas where

Eutrophication is the process of convertion spreading of excessive manure from animal
from oligotrophic to eutrophic level due to high husbandry occus X /v ] [+ ( E3]o]l E }vepu%os]
productivity and bio mass accumulation.lt occurs consistently increasing. The intensity of fertilizer use
naturally or influenced by human activities that varied greatly from about 55 kg per hectare in
include excess use of fertilizers and chemicals inRajasthan to as high as 254 kg pectare in Andhra
agriculture,aquaculture and sewage effluent Pradesh.
creating infow of high amount of phosphorus and Indian imports, which were about 2 million
nitrogen nutrients in to water bodies . Nitrogen and tons in ealy part of 2000, increased tb1.69 million
phosphorus are two main nutrients for aquatic life. tons of fertilizer in 2014.1.
Phosphorus is generally limiting factor for Growth in fertilizer consumption in India:

phytoplankton in fresh waters. For large marine Year Fertilizer (NPK
areas frequently haw nitrogen as the limiting consumption
nutrient. Water is so enriched with nitrogen and

other nutrients, that it feeds massive blooms of (million | (kg/ha)
algae near the surface. When the algae die, sink to tonnes)

the bottom and are decomposed, the decomposers 1969/70 1.98 11.04
use tremendous quantities of ggen, depleting its 1979/80 5.26 30.99
concentration in the water thereby, resulting in 1989/90 1157 | 63.47
BOD(biological oxygen demand). This zone is devoid 1999/2000 18.07 | 94.90
of bottom-dwelling fish and crustaceans, which can't Source : Fertilizers association of In
compete with the decomposers for oxygen.. The

hypoxic (< 2 ppm dissolved O2 ) artie anoxic Nitrogen fertilizers generally applied in the

(zero dissolved oxygen or anaerolonditions ¢y of urea, DAP, Ammonium sulphate, readily
ensue, promoting growth of bacteria such pyqrglised to Niion and other nitrate fertilizers
asClostridium  botulinunthat  producegoxins comprising NO3, NO2 are highkater soluble, and
deadly to birds and mammals favouring dead zonesg, move readily with surface runoff into rivers or
to occur. Eventually, the entire aquatic ecosystem i, water percolating through the soil profile into
changeswith eutrophication. the groundwater below. Only about 4060% of
Sources of eutrophicatioThere are three main  nirogen applied as fertilizers is actually used by
sources of anthropic nutrient inputunoff, erosion plants, and the remaining lisft behind as residue
and leaching fromfertilized agricultural areasand i sojls, where it either accumulates, erodes with
sewage from cities and industrial wastewater. The ¢, to surface waters, leaches to groundwater, or
main source of nitrogen and pephorus pollutants \q|atilizes into the atmosphere. Maize, rice and
leading to eutrophication is ruoff from agricultural |, haat are the most heavily fertilized crops, where

lands. the leaching of nitrogen isspecially noticeable.
Impacts of fertilizers on eutrophication: Modern Phosphates are also applied abundantly in

agnf:ulture often. |nvol\{es the appI|cat|o'n .Of fertilizer, and contaminate water. Unlike nitrate,
nutrients — onto fields in order to maximise p,wever, phosphate is not water soluble, it adheres
production. However, farmers frequés apply 5 soil particles and erodes on soils from agricultural

more nutrients than that are taken up b_V_ CTOPS-  fields, and it is essentiallyonrecoverable, washing
Usage of nitrogen and phosphorus fertilizers in j,:q sediments in oceans. Phosphorus  inputs
agricultural practices, saturation of soils with
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accumulating in the soils largely from fertilizers, "dead zones" has been increasing exponentially
animal feeds, are greater than removals in threatening the coastal fisheries
harvested crops and meat). The result of this 5. Ammonia toxity in fish is much higher in
imbalance between input and output is that thetn  alkaline waters where Eutrophication occurs due to
Phosphorus storage in soil and fresh water fertilizers .
ecosystems of the world is estimated to be about 6. The effects of eutrophication on the environment
75% higher. A large portion of this Phosphorus may, have deleterious consequences for the health
accumulation is in agricultural soils, as might be of exposed animal and human populations, through
expected. A major problem associated with this variouspathways. Specific health risks appear when
increased Phospitus content of soils is that any fresh water, extracted from eutrophic areas, is used
factors that increase soil erosion will also increase for the production of drinking water. Severe impacts
runoff of Phosphorus with soil to streams, rivers, can also occur during animal watering in eutrophic
lakes and coastal regions resulting in eutrophication. waters. The first scientific report of domestic
The runoff of nitrate and phosphate into animalsdying from poisoning as a consequence of
lakes and streams fertilizes them, and causes drinking water that was affected by a blue/green
accelerateceutrophicationwhich shows undesirable algae bloom was in 1878 in lake Alexandrina,
consequences as listed belew Australia.
1. Changes in algal population: During 7. Much of the concern about fertilizers and water
eutrophication water is so enriched with nitrogen quality relates to nitrates, which can cause health
,phosphorus and other nutrients, it feeds nsase problems in humans .When ingested, nitrates are
blooms of algae near the surface. Macroalgae, converted into nitrite in the intestine, which then
phytoplankton (diatoms, dinoflagellates , combines with hemoglobin to form met
chlorophytes) and cyanobacteria experience hemoglobin. Methemoglobin has a reduced
excessive growth and some of these organismsoxygencarrying capacity, and is particularly
release toxins in to the water making it unpalatable problematic in children, who are mosteadily
.Coloured toxictides caused by algal overgrowth affected by this "nitrite poisoning" or "blue baby
have been known to exist for many centuries. syndrome."
2. Penetration of light into the water is diminished Measures for reducing fertilizer induced
due to formation of algal mat3he water becomes eutrophication: All of these fertilizerelated
depleted in oxygen. When the abundant algae die problems can be minimized by more careful and
and decompose, much oxygés consumed by those efficient application of fertilizer and by soil
decomposers.. all the available oxygen even the conservation strategies which decrease erosion.
oxygen contained in sulphates (SGA®ill be used 1. The best way to avoid eutrophication is to reduce
up. the input of nutrients into the water basins. For this,
3. Changes in zooplankton, fish and shellfish Regular soil nutrients analysis, fertilization plans at
population: Lowered oxygen results in the death of plot. adequation of nutrients supply to theeeds of
fish that need high levels ofisbolved oxygen The the crop with reasonable expected vyields, taking
community composition of the water body changes into account soil and atmospheric N supply.
and such changes in fish communities changes the2.Agronomic balance (ratio of fertilizer contribution
rest of the aquatic ecosystem due to changes in food to plant use) optimize the loss of nutrients and also
web more efficient and weltimed application of
4. Being, sensitive to oxygen availability, these fertilizers is important as a part of the control
species may die from oxygen ltation(BOD ) or  strategy.
from changes in the chemical composition of the 3. Vegetation buffers should be enhanced along the
water . There by valuable coastal fisheries are streams and rivers to slow erosion and also take up
imperiled and dead zones occur. The number of some of the excess nutrients themselves.
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4. Wetland restoration and enhancement programs
are also likely to be important, as wetlands are an
important site of denitrification, the process by
which bacteria reduce nitrates (NO3) to molecular
N2 orN20

5 Nutrient sources can be controlled by soll

conservation techniques and fertilizer restrictions

besides, Precise irrigation management (e.g. drip

irrigation, fertilisation, soil moisture control) ,

Knowledge of the hydrodynamics of the water and

use of specific denitrification  or phosphorus

removal treatments.

CONCLUSION

Identification of all nutriat sources, areas of water

supply, particularly agricultural practices (fertilizer

contribution/plant use and localization of crops) is
necessary in order to plan and implement actions
for limiting nutrient enrichment of water bodies.

Thus, effective plaring and management of lakes

and reservoirs depends not only on a sound

understanding of these watdrodies as ecological
systems but also of their value to people as
recreational areas and water So, reducing
eutrophicants especially fertilizers should bekey
concern and sustainable solution for maintaining the
balance of the ecosystem and protection of the
environment.
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SOIL ACIDIFICATION
[CAUSES, EFFECTS, CONTROLLING FACTORS]
P. Rahamatulla Khan, B. Sucharitha
Department of Chemistry, Govt. Degree College for Women (A), Guntur.

Abstract: Soil acidification is a process where the such as aluminum and manganese, the major cause
soil pH decreases over time. This praces of poor crop performance and failure in acidic soils.
accelerated by agricultural production and can Below soil pH 5.5 (pH is the measurement of soil
affect both surface soil and stdwil. Soil pH aciditytthe lower the pH, the higher the soil acidity),
decreases because of proton donor which can be aluminum may be concentrated enough to limit o
acid such as sulphuric acid and nitric acid. stop root development. As a result, plants cannot
Soil acidification is the buildup of hydrogen absorb water and nutrients, are stunted, and exhibit
cations also called reducing the soil pH when proton nutrient deficiency symptoms (especially those for
donor is added to the soil. The donor can an acid phosphorus). Toxic levels of manganese interfere
such as nitric acid and sulphuric acid. Many with normal growth processes in the aerial plant
compounds Aluminumsulphate and nitrogen in the parts, which stunts the plant, discolors it, and causes
form of fertilizer also acidify soil by the process of poor yields.
nitrification. Soil acidification is mainly caused by the
Application of high levels of ammonium release of protons (B during the oxidation of
based nitrogen fertilizers.Leaching of nitrogen carbon (C), sulphur (S) and nitrogen (N) compounds
nitrate from ammonium based fertilizers.Harvesting in soils. In this review the process of H ions
plant materials.Plant leaves on soil produce organic release during N cycling and its effect on soil
acids like Humic acid, Oxalic acid, acetic acidification are examined. The major processes
acid.Weathering ofigneous and sedimentary rocks leading to acidification during N cycling in soils are:
like granite shale and coal which are rich in (i) the imbalance of cation over anion uptake in the
sulphides produce sulphuric acid.Pollution by rhizosphere of plants either actilyefixing N gas or
nitrogen emission also increases soil acidification. taking up NH " ions as the major source of N, (ii) the
Soil pH increases by acidifyiniike Aluminum net nitrification of N derived from fixation or from
sulphate, ammonium sulphateand phephate, NH, © and RNH, based fertilizers, and (i) the
ammonia, urea, alum are some Contributing factors. removal of plant and animal products containing N
Soil acidification leads to decline in crop derived from the process degbed in (i) and losses
and pasture production because of pH of soil of NGQ-N by leaching when the N input form is,N
changes the availability of soil nutrients. Helpful NH, © or RNH,. The uptake of excess cations over
micro-organisms can be prevented. Phosphorus may anions by plants results in the acidification of the
be less available. Deficiency of Calcium, EZ]1}*%Z & AZ] Z ]« "o} o]l _ (( & \
Magnesiumand Molybdenum occurs. Less balanced by the release fohydroxyl (OB ions
availability of sub soil moisture.Aluminum, during subsequent plant decomposition.
Magnesium which are toxic released from soil. Nitrification of fixed N or NH, ©~ and RNH, based
Heavy metal contaminant cadmium may increase. fertilizers, and loss of N from the soil either by

Soil acidity can be treated at an early stage removal of products or by leaching of B¥® with a
X The use of less acidifying farming particles. tu% v]}tv o] S]}vU o S} Z% Eu \
x Application of agricultural lime. acidification.

INTRODUCTION

Acidic soils create production problems by limiting
the availability of some essential plant nutrients and
increasing that of the soil solution's toxic elemgnt
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include ash treesHraxinusspp.), honeysuckle
(Lonicera, Buddleja dogwoods Cornusspp.),
lilac Syringg andClematisspecies.

X Use of & inexpensive pH testing kit, where in a
small sample of soil is mixed with indicator
solution which changes colour according to the
acidity/alkalinity.

X Use of litmus paper. A small sample of soil is
mixed with distilled water, into which a strip of
litmus paper is inserted. If the soil is acidic the
paper turns red, if alkaline, blue.

X Use of a commercially available electronic pH
meter, in which a rod is inserted into moistened
soil and measures the concentration of
hydrogen ions.

SourcesAcidity in soilzomes from Fland Af*ions

Determining pH: Methods of determining pH in the soil solution and sorbed to soil surfaces. While

include: pH is the measure of Hn solution, Al*is important

x Observation of soil profile: Certain profile inacid soils because between pH 4 and & rkcts

Methods

characteristics can be indicators of either acid, With water (HO) forming AIOH, and AI(OHY,
. 4. .
saline, or sodic conditions. Strongly acidic soils "eleasing extrat" ions. Every Alion can create 3 H

often have poor incorporatiorof the organic

ions.

Many other processes contribute to the

surface layer with the underlying mineral layer. formation of acid soils including rainfall, fertilizer
The mineral horizons are distinctively layered in Us€, plant root activity and the weathering of
many cases, with a pale eluvial (E) horizon Primary and secondary soil minerals. Acid soils can
beneath the organic surface; this E is underlain @lso be causedbpollutants such as acid rain and
by a darker B horizon in a classic podzol harizo Mine spoilings.

sequence. This is a very rough gauge of acidity X
as there is no correlation between thickness of
the E and soil pH. E horizons a few feet thick in
Florida usually have pH just abodve(merely
"strongly acid") while E horizons a few inches
thick in New Enlgnd are "extremely acid" with

pH readings of 4.5 or below. In the southern
Blue Ridge Mountains there are "ulteecid" X
soils, pH belovB.5, which have no E horizon.
Presence of a caliche layer indicates the
presence of calcium carbonates, which are
presert in alkaline conditions. Also, columnar X
structure can be an indicator of sodic condition.
Observation of predominant flora. Calcifuge
plants (those that prefer an acidic soil) include
Erica Rhododendron and nearly all other
Ericaceae species, many bir@etulg), foxglove
(Digitalig, gorse {lex spp.), and Scots Pine
(Pinus sylvestrjs Calcicole (lime loving) plants

Rainfall: Acid soils are most often found in areas
of high rainfall. Excess rainfall leaches base
cation from the soil, increasing the percentage
of AP and H relative to other cations.
Additionally, ranwater has a slightly acidic pH of
5.7 due to a reaction with GOin the
atmosphere that forms carbonic acid.

Fertilizer use: AmmoniurNH,") fertilizers react

in the soil in a process called nitrification to
form nitrate (NQ), and in the process release
H'ions.

Plant root activity: Plants take up nutrients in
the form of ions (N@, NH,", C&*, HPQ, etc.),
and often, they take up more cations than
anions. However plants must maintain a neutral
charge in their roots. In order to compensate
for the exta positive charge, they will release
H'ions from the root. Some plants will also
exude organic acids into the soil to acidify the
zone around their roots to help solubilize metal
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nutrients that are insoluble at neutral pH, such
as iron(Fe).

Weathering & minerals: Both primary and
secondary minerals that compose soil contain
Al.  As these minerals weather, some

hydrogen ions (B, which are responsible for acidity
(an ion is a positively or negatively charged
element). Like that from rainfall, acidic soil
development from decaying organic matteis

insignificant in the short term. Harvest of high

components such as Mg, Ca, and K, are taken upyielding crops plays the most significant role in

by plants, others such as Si are leached from the
soil, but due to chemical properties, Fe and Al
remain in the soil profile. Highly weathered soils
are often characterized by having high
concentrations of Fe and Al oxides.

Acid Rain: When atmospheric water reacts with
sulfur and nitrogen compounds that result from
industrial processes, the result cane bthe
formation of sulfuric and nitric acid in
rainwater. However the amount of acidity that
is deposited in rainwater is much less, on
average, than that created through agricultural
activities.

Mine Spoil: Severely acidic conditions can form
in soils neamine spoils due to the oxidation of
pyrite.

Potential acid sulfate soils naturally formed in
waterlogged coastal and estuarine
environments can become highly acidic when
drained or excavated.

Decomposition of organic matter by miero
organisms releases G@hich when mixed with
soil water can form carbonic acidEQ)

Causes:There are four major reasons for soils to
become acidic: rainfall and leaching, acidic parent
material, organic matter decay, and harvest of high
yielding crops. Wet climates haeegreater potential

for acidic soils. In time, excessive rainfall leaches the
soil profile's basic elements (calcium, magnesium,
sodium, and potassium) that prevent soil acidity.
Soils that develop from weathered granite are likely
to be more acidic thanhose developed from shale
or limestone. Organic matter decay produces

increasing soil acidity. During growth, crops absorb
basic elements such as calcium, magnesium, and
potassium to satisfy their nutritional requirements.
As crop yields increase, more of these lime like
nutrients are removed from the field. Compared to
the leaf and stem portions of the plant, grain
contains minute amounts of these basic nutrients.
Therefore, harvesting highielding forages such as
Bermudagrass and alfalfa affects soil acidity more
than harvesting grain does.

Nitrogen fertilizer has been blamed for the
increase in soil acidity problems throughout the
region. Yes, when ammoniacal fertilizer materials
are applied to the soil, acidity is praoded, but the
form of nitrogen removed by the crop is similar to
that found in fertilizer. In reality, nitrogen fertilizer
increases soil acidity by increasing crop Yyields,
thereby increasing the amount of basic elements
being removed.
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Effeds:Plants grown in acid soils can experience a
variety of symptoms including aluminiugAl),
hydrogen(H), and/or manganesgMn) toxicity, as
well as nutrient deficiencies of calciuf@a) and
magnesiun(Mg). Aluminium toxicity is the most
widespread problen in acid soils. Aluminium is
present in all soils, but dissolved *Ais toxic to
plant; AF" is most soluble at low pH, above B2
little Al is in soluble form in most soils Aluminium is
not a plant nutrient, and as such, is not actively
taken up by te plants, but enters plant roots
passively through osmosis. Aluminium inhibits root
growth; lateral roots and root tips become
thickened and roots lack fine branching; root tips
may turn brown. In the root, Al has been shown to

Management of acidic soilsSoil testing

Knowledge of how soil pH profiles and acddifion
rates vary across the farm will assist effective soil
acidity management. ldeally, soil samples should be
taken when soils are dry and have minimal biological
activity. It is standard to measure pH using one part
interfere - with - many  physiolgical ~ processes g 14 five parts 0.01 M CaCSdls with low total
including the uptake and transport of calcium and salts show large seasonal variation in pH if it is
other essential nutrients, cell division, cell wall measured in water. pH measured in water can read
formation, and enzyme activity. Below gkiH ions 5 ¢ 1 5 pH units higher than in calcium chloride
themselves damage root cell membranes. In soils (Moore et al, 1998). Soil sampling should take
with high —content of manganeseontaining  ,,q4ock variability into consideratiorror example,
minerals, Mn toxicity can become a problem at pH clays have greater capacity to resist pH change
5.6 and lower. Manganese, like aluminium, becomes (buffering) than loams, which are better buffered
increasingly soluble as pH drops, and Mn toxicity than sands. Samples should be taken at the surface

symptoms can be seen at pH levels below 5.6. 54 in the subsurface to determine a soil pH profile.
Manganese is an essential plant nutrient, so plants This will detect subsurface acidity, higch may
transport Mn into leaves. Classic symptoms of Mn underlie  topsoils with an  optimal pH

toxicity are crinkling or cupping of leaves Samples need to be properly located (€GPS to
allow monitoring. Sampling should be repeated
every 3t 4 years to detect changes and allow
adjustment of management practices.
Interpreting pH results Dependng on soil pH test
results, agricultural lime may need to be applied to
maintain pH, or to recover pH to an appropriate
level. If the topsoil pH is above 5.5 and the
subsurface pH above 4.8, only maintenance levels of
liming will be required to counter ogoing
acidification caused by productive agriculture. If the
topsoil pH is below 5.5, recovery liming is
recommended. Keeping the topsoil above 5.5 will
treat the ongoing acidification due to farming and
ensure sufficient alkalinity can move down andare
subsurface acidity. Liming is necessary if the
subsurface pH is below 4.8, whether or not the
topsoil is acidic. If the 1@ 20 cm layer is below 4.8
but the 20 t 30 cm layer above 4.8, liming is still
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required. In this case the band of acidic soil will
restrict root access to the more suitable soil below.

Liming Liming is the most economical method of
ameliorating soil acidity. The amount of lime
required will depend on the soil pH profile, lime
quality, soil type, farming system and rainfall.
Limesand from coastal dunes, crushed limestone
and dolomitic limestone are the main sources of
agricultural lime. Carbonate from calcium carbonate
and magnesium carbonate is the component in all of

these sources that neutralises acid in soil. The key

factors inlime quality are neutralising value and
particle size. The neutralising value of the lime is
expressed as a percentage of pure calcium
carbonate which is given a value of 100 %. With a
higher neutralising value, less lime can be used, or
more area treatedfor the same pH

Conclusion:Soil acidity can be corrected easily by
liming the soil, or adding basic materials to
neutralize the acid present. The most commonly
used liming material is agricultural limestone, the
most economical and relativelypasy to manage
source. The limestone is not very watssluble,
making it easy to handle. Lime or -calcium
carbonate's reaction with an acidic soil is described,
which shows acidity (H) on the surface of the soil
particles. As lime dissolves in the sodjcium (Ca)
moves to the surface of soil particles, replacing the
acidity. The acidity reacts with the carbonate ¢-O
to form carbon dioxide (C{and water (KHO). The
result is a soil that is less acidic (has a higher pH)
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ADVANTAGES OF HERTILISERS
V. GEETHA,
Lecturer in ChemistryK. B. N Colleg®jjayawada.
Abstract: Current soil management strategies are implementation with no excessive technical
mainly dependent on inorganic chemidmsed requirements.
fertilizers, which caused a serious threat to human As a result, technologies such as

health and enwronment. The exploitation of
beneficial microbes as a biofertilizer has become
paramount importance in agriculture sector for their
potential role in food safety and sustainable crop
production.

The ecefriendly approaches inspire a wide
range of applicabn of plant growth promoting
rhizobacteria (PGPRs), endand ectomycorrhizal
fungi, cyanobacteria and many other useful
microscopic organisms led to improved nutrient
uptake, plant growth and plant tolerance to abiotic
and biotic stress. The present rew highlighted
biofertilizers mediated crops functional traits such
as plant growth and productivity, nutrient profile,
plant defense and protection with special emphasis
to its function to trigger various growthand
defenserelated genes in signaling mneork of

biofertilization have emerged in order to minimize
environmental impacts and take advage of the
resources available in the field. The main scope of
this paper is to assess researches performed with
the wuse of biofertilization, mentioning their
advantages and limitations, reviewing some results
on efficiency and benefits acquired in receygars
and highlighting their potential for better
agricultural practices worldwide.

Keywords: Biofertilizer, Sustainable, Affordability,

Improved soil, Improved plants, Agricultural
expansion, biological  fertilizers, nutrients,
sustainability
INTRODUCTND

A Dbiofertilizer is not just any organic
fertilizer or manure. It consists of a carrier medium
rich in live microorganisms. When applied to seed,

cellular pathways to cause cellular response and soil or living plants, it increases soil nutrients or

thereby crop improvement. The knowledge gained
from the literature appraised herein will help us to
understand the physiological bases of biofertlizers

towards sustainable agriculture in reducing
problems associated with the use of chemicals
fertilizers. The increasing impacts on the

environment due to agricultural practices in the
world have gradually affected the quality of the soil
in terms of structure and biological equilibrium,
which has requird the development of alternative
practices to minimize and mitigate those impacts,
parallel to the improvement on the yield per
cultivated area and economical benefits for
producers and farmers. In addition, the amount of
food that society of today requirtor processing and
supply of the industry has encouraged the creation
of new options foragricultural practices, tending to
be: i) less invasive to the environment, ii) cheaper
than conventional techniques, iii) able to increase
efficiency at low costsjv) able to obtain better

characteristics on harvests and, v) ease of use andsource of plant

makes them biologically available. Biofertilizers
contan different types of fungi, root bacteria or

other microorganisms. They form a mutually
beneficial or symbiotic relationship with host plants
as they grow in the soil. Biofertilizers have many
advantages and a few disadvantages.

Biofertilizers are naturh fertilizers which
are microbial inoculants of bacteria, algae, fungi
alone, or in combination, and they augment the
availability of nutrients to the plants. The use of bio
fertilizers, in preference to chemical fertilizers,
offers economic and ecologichknefits by way of
soil health and fertility to farmers. These are
products containing living cells of different types of
microorganisms, which have the ability to convert
nutritionally important elements from unavailable to
available form through biologal processes. They
are involved in symbiotic and associative microbial
activities with higher plants. These are natural mini
fertilizer factories that are economical and safer
nutrition for increasing the
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agricultural production and imprang soil fertility.

The microorganisms colonize roots of rice, wheat,
maize, sugarcane and form root nodules in
leguminous plants. Different biofertilizers have
shown nitrogen fixing, phosphorus solubilizing and
phytohormone producing abilities that are erd for

increasing the agricultural productivity, e.g.
(Bradyrhizobiunfor legumes (grain, fodders), plant

K from silicate in soil. Soil microorganisms are
important components in the natural soil sub
ecosystem because not only they contribute to
nutrient availability in the soil, but also bind sall
particles into stable aggregates, which improve soil
structure and reduce erosion potential.
Sustainability: Biofertilizers increase the

nitrogen and phosphorus available to plants more

growth promoting rhizobacteria (PGPR) for cereals naturally than other fertilizers.The different varieties

(wheat, rice, grasses etcAzollafor rice ecosystem,

and actinomycetes Hrankiaspp.) for foresttrees.

These microorganisms convert atmospheric nitrogen
to plant usable form and can provide up to 200 kg
N/ha/crop. Next to nitrogen, phosphorus is essential
for crop production. Although our soils have
sufficient phosphorus but this phosphorus is not

available allow growers to tailor the microorganisms
used to the need of particular plants. Biofertilizers

are simple to use, even for novice small growers.
Biofertilizers do not pollute the soil or the

environment, whereas chemical fertilizers often
result in too much phosphate and nitrogen in the
soil. The excess thendehes into lakes and streams

available for plants and most (>90%) of our soils are through runoff. Waters decline in quality and suffer
phosphorus deficient. Usually the pH of our soils is from overgrowth of algae and the death of fish

more than 7.5 and at this pH, very low amourtl@
mg/ kg) of phosphorus is in available form. In such
soils, when phosphatic fertilizers are addedlyoa
part of it is utilized by the plants and remaining part
is precipitated due to the presence of calcium and
with time it is converted into highly insoluble forms
of calcium. In recent years, biofertilizers have
emerged as an important component of the
integrated nutrient supply system and hold a great
promise to improve crop Yyields through
environmentally better nutrient supplies. However,
the application of microbial fertilizers in practice,
somehow, has not achieved consistent results.

A group of baaria referred to as plant
growth-promoting rhizobacteria (PGPR), which

participate in many key ecosystem processes such asadd valuable nutrients to the sall,

those involved in the biological control of plant
pathogens, nutrient cycling and seedling
establishment, and, therefore, deserve faular
attention for agricultural or forestry purposes. PGPR
may colonize the rhizosphere, the surface of the
root, or even superficial intercellular spaces of
plants. It has been revealed that the effect of
nitrogen fixation induced by nitrogen fixers mot
only significant for legumes, but also ntegumes.
Moreover, some strains have multiple functions for
plant growth. Phosphate (P} and potassium (K)

Affordability: Biofertilizers reduce
dependence upon expensive petroleum sources of
chemical fertilizers. According to the tloal of
Phytology," demand for chemical fertilizers will
exceed the supply by more than 7 million tons by
2020. The shortage of fossil fuels to produce
chemical fertilizers may drive up prices beyond the
reach of small users. Biofertilizers are a cheasye
to-use alternative to manufactured petrochemical
products.

Improved Soil:Biofertilizers restore normal
fertility to the soil and make it biologically alive.
They boost the amount of organic matter and
improve soil texture and structure. The enhanced
soil holds water better than before. Biofertilizers
especially
nitrogen, proteins and vitamins. They take nitrogen
from the atmosphere and phosphates from the soil
and turn them into forms that plants can use. Some
species also produce natural pesticides.

Improved Plants: Biofertilizers increase
yield by up to 30 percent because of the nitrogen
and phosphorus they add to the soil. The
improvement in soil texture and quality helps plants
grow better during periods of droughBiofertilizers
help plants develop stronger root systems and grow
better. Biofertilizers also reduce the effects of

solubilizing bacteria may enhance mineral uptake by harmful organisms in the soil, such as fungi and

plants through solubilizing insoluble P and esdimg
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nematodes. Plants resist stress better and live reviewed by Brown (1982), who concluded that
longer. inoculation  withA. chroococcuneccasionally
Advantages of biofertilizers owe chemical promoted yields, probably by mechanisms other
fertilizers: The utilization of microbial products has than biologicaN fixation.

several advantages over conventional chemicals for Carrierbased biofertilizers: Carrierbased
agricultural purposes. Microbial products are biofertilizers are prepared with the help of activated
considered safer than many of the chemicals now in charcoal, which act as a carrier for microbial
use, neither toxic substances nor microbes inoculants. Biofertilizer consumption is not very
themselves will be accumulated in the food chain, satisfactory due to certain disadvantages asated
selfreplication of microbes circumvents the need with carrierbased biofertilizers like low shelf life-(3
for repeated application, target organisms seldom 4 months), storage condition (stored in cool
develop resistance as is the case when chemicaltemperature) as it is temperature sensitive, bulky to
agents are used to eliminate the pests harmful to transport, therefore, high transport cost, less scope
plant gowth and properly developed biocontrol for export, more chances of contaminati, problem
agents are not considered harmful to ecological of proper packing, poor cell protection, poor
processes or the environment. moisture retention capacity and restriction on use of
Azotobacter: Azotobactelis a freeliving, gram charcoal as a measure of conservation.

negative, aerobic, nitrogefixing bacterium and is Liquid Biofertilizers: solution to carrier based
therefore being used as biofertilizeto replace biofertilzers: The strength of biofertilizers is
chemical fertilizers. It grows from 2830°C and a  determined by two basic parameters 1. Number of
pH range 7.0 to 7.5. It uses sugars, alcohols and saltgells 2. Efficiency of the microorganisms to fix
of organic acid for growth. Generally it fixes ron nitrogen or  solubilize  phosphates.  Liquid
symbiotically about 10 mg of atmospheric biofertilizers are liquid formulation containing the
nitrogen/gm of carbohydrates (usually glueds dormant form of desired microorganisms and their
consumed. It is nopore forming but can form cyst nutrients along with he substances that encourage
in adverse conditions and in older cultures grown formation of resting spores or cysts for longer shelf
with sugar as the carbon source. Cyst has alife and tolerance to adverse conditions. The
characteristic structure a central body surrounded dormant form on reaching the soil, germinate to
by a cyst coat, consisting of an exocystorium and anproduce fresh batch of active cells. These cells grow
exine. Cysts accumulate poly Bydroxyl butyric acid  and multiply by utilizinghe carbon source in the soil
(PHB). With the onset of favourable conditions they or from root exudates.

give rise to vegetative cells. On nitrogen free agar The advantages of liquid biofertilizers over
medium with sugar as carbon source colonies conventional carrier based biofertilizers are: longer
appear within 48 hr at 36C. The colonies are shelf life (12 24 months), no effect of high
smooth, gaque, low convex and viscid. temperature and no contamination, no loss of
Azotobacter: Azotobacterbiofertilizers contain very  properties die to storage at high temp. up to 48,
high number of livéAzotobacterbacteria. It can be  high populations can be maintained more then
used in any no#legume crop of short, medium and 10° cells/ ml up to 12 to 24 months, easy to use by
long duration. Besides fixing nitrogen these bacteria the farmers, high export potential, dosages are 10
secrete certain gowth promoting hormones such as times less then carriebased, quality control
indole acetic acid, gibberellic acid and cytokinins, protocols are easyral quick. Lot of work has been
which promote vegetative growth and root done on carrietbased biofertilizers in the context of

development. Azotobactercultures used as organic food production. In view of the advantages
inoculants have been reported to produce of liquid biofertilizers over carrier based
gibberellic acid, indole -8cetic acid and cgkinin, formulations, research has now been started on the

which may promote seedling development and plant production and testing Dliquid biofertilizers.
growth. The potential use é&otobacterspp. was
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Biofertilizers are low cost, renewable nitrogenous compounds. Simultanesly, the leaves

sources of plant nutrients which supplement
chemical fertilizers. Biofertilizer is one of the best
modern tools for agriculture. Use of Biofertilizer is
one of the important components of inggated
nutrient management, as they are cost effective and
renewable sources of plant nutrients to supplement
the chemical fertilizers for sustainable agriculture.
The beneficial effect of legumes in improving soil
fertility was known since ancient times.
Biological nitrogen fixation (BNF)
Biological nitrogen fixation is considered a
key process in the biosphere and fundamental
constituent of sustainable agriculture. It allows the
conversion of gaseous nitrogen jJjNo0 the mainly
forms of available nitsgen (e.g., nitrite, nitrate, and
ammonium) for the development of metabolic

processes of plants .The conversion process ofdemand of

gaseous nitrogen and similar products (more
available for plant's growth) takes place by the
action of microorganisms in the soil. hdse

microorganisms include: Azospirillum, Azotobacter,
Beijerinckia (i.e., microorganisms that establish
associations with grass plants),

Rhizobium,

reduce carbon dioxide (GPinto sugars through
photosynthesis and transport it to the roots. There,
Rhizobium provides ATP for the diatomic nitrogen
immobilization, taking advantage from that source
of energy and facilitating the developme of
photosynthetic and growth processes of plants.

In addition, it is estimated that Rhizobium
legume association is responsible for setting
annually 35 million tons of nitrogen .This amount
significantly influences the fertilization of soils
globally ad favors the development of agriculture
and forestry activities in several parts of the world.
Biological fertilization techniques Society must
meet its food needs through agricultural resources.
Therefore, the use of methods that are effective and
feasible to obtain better yields and meet global
inputs has become increasingly
necessary. Similarly, alternative methods arise to
increase the soil fertility. The main scope of these
methods is to provide greater efficiencies, increase
the quality of agricultural products, minimize crop
time, and reduce costs. On the other hand,
contamination of soils, extensive and continuous use

Bradyrhizobium, and Azorhizobium (i.e., bacteria of chemical inputs and monoculture has led to the
establishing symbiosis with legumes), Frankia (i.e.,need of incorporating fewer invasive fertilization
symbotic actinomycetes with woody plants), Nostoc methods. Next in tis research article, some
(i.e., bluegreen algae establishing symbiosis with biological fertilization techniques, that represent
different plants) or Anabahena (i.e., ferns) . lower environmental, implementation costs and
Development of BNF depends on efficiencies comparable to conventional chemical
specialized microorganisms, i.e., those who are fertilizers used in the world, are presented and
carriers of nitrogenase enzyme.These are  explored.
responsible for its production through biological and Benefits and limitatiors of biological fertilizers :
physicochemical processes. Additionally, BNF hasBiological practices can offer a wide range of
shown minimal environmental impacts. Its opportunities for the development of better

usefulness and efficiency for the optimum physical
plant development have been extensively
recognizedestimated that approximately 80% of
fixed nitrogen on the planet is due to granegative

activity of Rhizobium bacteria. The acquisition
strategy for reducing atmospheric nitrogen by
Rhizobiurdegumeassociation is a complex process.
Rhizobium induces thdegume to form nodules,
thereby establishing metabolic cooperation,

which the bacteria reduce nitrogen \to ammonia
(NHy). The latter is exported to the plant tissue to be
assimilated into proteins and other complex

in

agrarian practices due to the advantages and
benefits provided for the soil, products and farmers.
Nevertheless, limitations of thegeractices are also
well studied and recognized, which implies that
feasibility studies should be carried out to find out
better solutions for each particular case in
agricultural activities. Next in this section, some
benefits and limitations are mentionetd highlight
the need of future research on some issues.
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Table 1.Benefits and limitations of biological fertilizers (Chen 2006)

Benefits

Limitations

Biological fertilizers can mobilize nutrients th
favor the development of biological activities
soils.

Maintenance of plant health is enhanced by tl
addition of balanced nutrients.

Food supply is provided and growth
microorganisms and beneficial soil worms
impelled.

As a result of the good structure provided to tf
soil, root growth is promied.

The content of organic matter in soil is higher th
normal levels.

Promotes the development of mycorrhiz|
associations, which increases the availability
phosphorus (P) on the soil.

Help to eliminate plantar diseases and provi
continuous supply of micronutrients to the
soil.Contribute to the maintenance of stab
nitrogen (N) and phosphorus (P) concentrations.

Compost products have highly variable concentrationg
nutrients. In adlition, implementation costs are highe
than those of certain chemical fertilizers.

Extensive and
accumulation of salts, nutrients, and heavy metals t
could cause adverse effects on plant growth, developm
of organisms of the soil, water quality, and human health

Large volumes are required for land application due to
contents of nutrients,
fertilizers.

Main macronutrients may not be available in sufficig
guantities for growthand development of plants.

Nutritional deficiencies could exist, caused by the |
transfer of micre and macrenutrients.

lonterm application may result i

in comparison with chemig

/u%o E}A u vis v 3Z % 135G
exchange in the sail.

x Despite having low content of phosphorus (P),
Animal manure: For several decades, animal manure prevents blockage of this element,

manure has been widely used by farmers for soll
fertilization, given the low costs sSciated with its
production, transportation, and processing. This
wide availability and the nutritional intake of trace
elements make it an attractive alternative for the
development of fertilization on soils suffering
nutritional deficiencies.

Manure ha many benefits which include:

making it available for plants.

Aspects such as the type, age, and health of the
animal affect the proportion of macrcand micre
nutrients available in the manure. For example,
sheep and poultry manure contain high levels of
nitrogen (N), while manure from pigs, cattle, and
horses have lower proportions of this element. The
type of bedding (i.e., ferns or other plants thedrve

x It is a biological fertilizer with high proportions as disposal of urine and excreta) also affects the
of nitrogen (N) and potassium (K), medium quality of manure. Furthermore, the usefulness and
proportions of calcium (Ca) and phosphorus (P), usability of the product depends on the proportion
and low proportion of magnesium (Mg) and of heavy metals and other chemical substances. The
sulfur (S). It allows getting favorabldfects on application of manure in the soil must be nmeadh
physicochemical stability of soils, plants growth, quantities or concentrations acceptable by rules and
and development of beneficial microbial regulations from environmental and health
populations. authorities. In most cases, it is recommended that
Manure adds organic matter to the soil. manure is sprayed in a thin layer over large portions
The composition of organic solids is between of land, rather than stacked on a small portioneTh
20% and 40%. purpose of the technique is to promote sail

X Given the high nitrogen content, decomposiii aeration, maximize the efficiency of agricultural
of organic matter is developed more quickly. production, and facilitate the development of
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biological activities that are able to create a medium
rich in nutrients for plants growth.

Although  animal mame  provides
improved availability of nutrients and facilitates
plants growth, it also has disadvantages and
limitations of particular interest. Some of the
limitations are referred to possible risks on the
safety of consumers, physicochemical, and biolalgic
stability of soils. In this regard, high contents of
ammonia from manure can burn foliage and roots of
plants; the presence of manure could increase the
amount of weed flora and costs associated with
transportation, and manure application are superior
to those of traditional techniques. Besides that, the

presence of heavy metals (e.g., mercury, chromium,

widely used in agricultural activities worldwide).
Mycorrhiza inoculants application in soils provides
benefits for agricultural and forest @ps such as
increased growth rate and tolerance of plants to
drought and soil salinity stated that Glomus (i.e.,
vesiculararbuscular) could supplement or replace
chemical fertilizers of crops in varying
environmental conditions.

The proper selection andapplication of
arbuscular mycorrhiza fungi improves plant nutrition
and increases the resistance of plants against
pathogens and stress conditions (both biotic and
abiotic). Furthermore, the wide range of options and
applicability of AM in different regimmakes it an
attractive technique to replace, partially or

lead) pose a threat as a result of their carcinogenic completely, chemical fertilization of soils.

potential and their capability of biaccumulation
and biomagnification in the food chain. For ith

reason, the use of manure to fertilize soils should be fairly broad historical

Biosolids: Dumping of human waste treated at
Sewage Treatment Plants (STP) on the soil has a
trajectory. In the early

well assessed and considered in order to evaluate seventes, application of sewage sludge in soil or

the costbenefit ratio. Also, technical tests must be
carried out to verify its safety. Finally, excessive
application of manure can generate imparnit
reductions of plants growth, extreme levels of
nitrogen, ammonia, and salts that could lead to
different undesired scenarios for farmers and the
soil itself.

Arbuscular mycorrhiza (AM): Most plants of
agricultural interest are endomycorrhiza and belong
to the arbuscular mycorrhiza type (AM)). Mycorrhiza
is a mutualistic association existing between fungi

sediment began for agricultural and forestry
purposes in the United States. In fact, the
Environmental  Protection Agency (U.S.EPA)

estimates that half of the sludge produced in the
United States are spread on ths®il mostly applied
as fertilizer in large portions of land. Biosolids can be
applied to the soil through techniques such as
dumping, injection, irrigation, among others,
depending on the local environmental and financial
conditions. These techniques helfo decrease
spreading of odors, insects influence on crops,

and most land plants. These partnerships are easy tominimize runoff losses, and loss of ammonia in the

locate in distinct places, from aquatic to desert,
occurring at different altitudes and latitudes.

air.
Several options for using the sludge from

Therefore, its value in terms of availability and ease STP are suitable, for example: landfill disposal,
of use in various geographical conditions is widely incineration, and direct application on the isoThe

recognized.

The fungi that form symbiotic associations
are obligated bio trophic, meaning that they can
only complete their life cycle by colonigimoots of

host plants. This type of symbiotic association has economic

been called bidertilizer and crop bieprotector. It is
also considered relevant for integrated management

latter requires dissolving the sludge, before being
applied to the soil, where it is decomposed by
microorganisms and filtered by the soil matrix.
Therefore, it is the most promising use from the
and environmental  perspective.
Moreover, the composition of biosolids is useful for
soil nutrition, which explains the increased rate of

programs of soils and crops. Arbuscular mycorrhizause as amendment in several countries. The U.S.EPA

fungi belong to Glomeromycota dsidon. The most
abundant and diverse is the genus' Glomus,

classifies biosolids according to their content of
heavy metals. Those with lower concentrations can

consisting of fungal inoculants (i.e., mycorrhiza fungi be applied under more flexible security controls.
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Biosolids with higher concentrations are not likely to Benefits provided by compost are broad
be used. Hence, they must be incinerated or and can be fromhe physical, chemical, biological
landfilled. The acceptance or denial of biosolids used and environmental realm. Application of compost
as fertilizers is based on safety parameters, such asdepends on the conditions of organic matter,

hazardows characteristics (i.e., corrosivity, reactivity,
explosivity, toxicity, flammability, and biological
hazards). If biosolids do not exhibit these
characteristics, they can be certified as safe to the

moisture, temperature, the pH and presence of
microorganisms in the pile. For example, compost
increases drainage and absorptiaf moisture in

soils with structural deficiencies or lack of nutrients.

soil and may be applied. These sanitary regulationslt also permits to: (1) increase crop productivity, (2)

are primarily intended to reduce risks to human
health and the environment based on the potential
for contamination of water resources, crops, and
ecosystems.
Composting Composting is one of the oldest
techniques used for the stabilization of natural
wastes and soil biologic fertilization. The main
objective of this practice is to obtain a stable,
chemical and biological rich product with micro and
macro nutrients.

The composting process works as follows:
initially, strains of microorganisms break down living
waste, generating temperature differentials, while

promote plant growth by incorporation of essential
nutrients, (3) facilitate implementation in different
types of soil, (4) redee runoff, and (5) obtain
economic benefits for farmers.

Green manures Green manures consist of green
plant tissue incorporated on the soil to correct or
improve physical characteristics or its chemical
properties. Fasgrowing crops such as oats, vetch,
berseem clover, rye, and peas are mainly used as
green manures. The use of green manure has a
positive influence on certain soil characteristics. For
example, soil nutrients susceptible to loss by
drainage are retained. On the other hand, certain

the pH of the medium decreases as a result of the longrooted manures capture nutrients from lower
production of natural acids. Once the temperature soil horizons and have the ability to transport them
gets close to 40°C, thermophilic bacteria initiate to the surface, which increases their availability for
degradation processes, making the temperature to the development of metabolic processes of plants.
reach 65°C (under these conditions the metabolism Green manures increase the amount of
of certain fungi is deactivated). During this stage, available organic niter in the soil for development
biological transformation reactions are developed of metabolic processes of native flowers and other
by actinomycetes and fungi spore forming bacteria. plant species. Being in direct contact with the soil
These quickly consume easily degradable matrix, plant material is susceptible to microbial
compounds suchsasugars, proteins, starch, and fat. decomposition, which produces humic compounds
In addition, the pH tends to be alkaline due to the that are able to incrase the adsorption capacity of
release of ammonium ion. Once degraded the nutrients, promote drainage, aeration, and soil
organic material, the reactions rate decreases as granulation. In addition, decomposition products
well as temperature. This stage is known as cooling.serve as a substrate for those microorganisms
Both thermophilic andnesophilic fungi are capable responsible of biological transformation processes.
of degrading cellulose during this phase. Finally, These processes have a pogtivmpact on the
ripening process begins, which requires several production of carbon dioxide, ammonia, nitrites,
months at least four to be completed. This stage can nitrates, and other simple compounds that are easily
lead to the complete degradation of compounds and assimilated by plants for growth and development.

to obtain stable materin The composting process
can lead to obtain: stable humus and humand
fulvicinracids; characterized by high nutritional value
and potential for fertilization of soils with nutriment
deficiencies.

Finally, green manure applications can be
combined with natural inputs to improve saoll
structure, minimize erosion, and increase water
availability in the soil (i.e., trough evaporation
reduction). For example, mineral fertilization with
green manure increases yields per hectare and
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promotes development of mycorrhizal associations.
It is abo a source of essential nutrients and it is a
way to foster development of AMF strains.

Microbial inoculants (Ml): Microbial inoculants (MI)

Ascophyllum nodosum contain macronutrients and
micronutrients needed for cellular nutrition. Recent
research has showed that vitamin lements
coming from these species can increase agricultural

are substances or biological aggregates containingproductivity and revenues. Similarly, it can promote

microbial populations as fermentation fungi,
bacteria, and lawobacilli.Their high nutritional
content of salts allows reactions with organic matter
in the soil, producing favorable substances for plant
nutrition (e.g., vitamins, organic acids, chelated
minerals, and antioxidants). Microbial inoculants are
capable tomodify characteristics of the soil such as
micro- and macreflora and can improve biological
balance. In addition, their antioxidant properties
promote decomposition of organic matter and
increase humus content in the soil matrix. The latter
has positive effects on plant growth, quality of
harvests, and improvement of chemical, physical
and biological stability of soilgVith a rational use of
MI, certain physical, chemical, and biological
properties can be improved and suppression of
biological diseasesao be achieved. In this regard:

X On physical conditions: improvement of
structure and aggregation of soil particles,
reducing compaction, and increasing the
pore spaces and water infiltration.

X On chemical conditions: improvement of
nutrients availabilityn the soil, leaving free
elements to facilitate their absorption by
the root system.

X On soil microbiology: suppression or
control through competition of pathogenic
populations of microorganisms present on
the soil. MI increase microbial biodiversity
creating suitable conditions for the
development of beneficial microorganisms.

Seaweed extracts Seaweedsare mainly composed
by trace, and majerand minorelements helpful for
plant nutrition. Other natural substances can also be
found, whose effects are sifar to those of certain
growth  regulators, vitamins, carbohydrates,

availability of sugars, increase fruit size, minimize
the time of cultivation, and help to obtain better
shapes and tones of agricultural .

On the other hand, cyanobacteria (i.e.,
blue-green algae) are good at obtaining phosphates
and micronutrients from media that may contain
insoluble minerals. This ability gives them a level of
superiority over other species, since they can supply
essential nutrients for fertilizing soil and other
substrates. The Oregon State University evaluated
the effects of applying seaweed extracts in apple
orchards (i.e., apple trees). Two treatments were
administered in areas of 1 acre. The first consisted
on applyinghalf pound of fungicides and herbicides,
while the second on applying half pound of seaweed
extracts. The authors concluded that 80% of
orchards treated with seaweed extract produced
fruits with better physicathemical characteristics.
Also 4% increases lyield per cultivated acre were
reported by researchers .

Vermicomposting: Vermicomposting is a biological
fertilization technique consisting on the use of

ESZA}YEuU[ u s }o]eu 3} %E} u
high nutrients content. To apply it, organic waste is
required (e.g., manure, fruit peel, crop residues).
The organic material passes through the digestive
tract of worms, where it is transformed into a
material rich in microorganisms, maer@and micre
nutrients. Based on that process, a chemical and
biological stable fertilizer is obtained. Use, storage,
transport, and application of vermicompost in soils
are of particular interest for those soils with
nutritional shortages. This technique can be
developed and applied successfully at both small
and largescde in various environments or under
controlled laboratory conditions.

proteins, and biocidal substances. They act against Most common earthworm species used in
some pests, diseases, and chelating agents such ayermiculture are: Eisenia foetidal and Eudrilus
organic acids and mannitol. The benefits of seaweed eugeniae. The former presents advantages related
use in agriculture (greater effency and better fruit ~ to its rapid rate of reproduction under conditioras
quality) may be evident from direct application of high temperature (above 40 ° C), high densities
pure forms or its derivatives. Species such astolerance (10,000 to 50,000 worm/m2), and
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resistance to large variations in temperature, pH and
moisture. In addition, this species have the ability to
thrive in different substrates, under variable x
condtions. Therefore, Eisenia foetida is the most
used worm in vermiculture. On the other hand,
Eudrilus eugeniae is a rapidly growing worm, prolific,
but difficult to manage, since removal from the
substrate is much more complex than that of Eisenia
foetidal.

Recently, effectiveness of vermicomposting
in Havana, Cuba, has been proved). The researchx
study conducted by Berc et al (2005) addressed the
need to increase productivity and reduce adverse
environmental impacts caused by indiscriminate use
of chemicalfertilizers and pesticides to get better
agrarian practices in their geographical area. The
authors emphasized on the need of taking x
advantage from climatic (e.g., solar radiation,
rainfall, multiyear average temperature), economic
(e.g., agricultural pantial), and social (e.g.
availability of cheap labor) conditions to incorporate
vermicomposting techniques and identify their
advantages, disadvantages, and limits. The authors
got yields exceeding 1.5 tones of humus in a year (in
tropical zones) from thee tons of organic substrate

environmental impacts gsociated to agriculture
activities globally.

Limitations of biological fertilization require
future research focused on identifying the
options available to tackle the issues and offer
valid frameworks for development of
environmentally friendly pract&s around the
world that allows improvements on the
efficiency and consequent supply of product for
the industry in the global economies.

Although several options for application of
biofertilizers are available, feasibility studies
should be carried ouby producers and farmers
to effectively select the best option that offers

better results and allows minimizing
environmental impacts.
Biosolids, animal manures, green manures,

composting, microbial inoculants and seaweeds
extracts are techniques widelyeu Jv 8} CJ[-
agriculture, however, their implementation still
requires research, investment, and
technological development to fully understand
their impacts on the soil, flora, fauna and,
ultimately, on human health.
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ENVIRONMENTAL IMPACT OF FERTILIZERS AND PESTICIDES

K. LAKSHMI PRAMEELA,
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Abstract: A chemical fertilizer is a fertilizer
comprising chemicallgefined or otherwise
processeccompounds  Manufacturers  create

chemicalfertilizersfrom inorganic materials, with

unnaturally high levels of nutrients that some
chemical fertilizers contain can over saturate soil
and cancel out the effectiveness of other vital
nutrients.

Impact on Acidic Soil: Another way chemical

the goal being to replicate (and increase the potency fertilizers can make soihfertile is by increasing its

of) natural, organic nutrients. Many
environmentalists are against the use of chemical
fertilizers, as theycan produce several negative
environmental effects.

INTRODUCTION

Theenvironmental impact of pesticidensists of
the effects ofpesticideson non
targetspeciesRunoff can cay pesticides into
aquatic environments while wind can carry them to
other fields, grazing areaBuman settlementsnd
undeveloped areas, potentially affecting other

acidity. Many chemical fertilizers contain sulfuric
andhydrochloric acid, which if used in excess can
cause serious harm to microorganisms (specifically
the type that helps supply plants with nitrogen). This
can have a sesus impact on the soil's pH and
adversely affect plant growth.

Increased MicroorganismsNitrogenrich chemical
fertilizers can have the complete opposite effect on
soil in comparison to more acidic fertilizers. Too
much nitrogen can lead to a microorgamis
population boom. In large enough numbers, these

species. Each pesticide or pesticide class comes witimicroorganisms, instead of helping plants, will hurt

a specific set oénvironmental conerns Pesticides
have  generally  become less persistent
and more speciesspecific, reducing their
environmental footprint. In addition the amounts of
pesticides applied per hectare have declined, in
some cases by 99%.

Agriculture and the Environment:

Thearrival of humans in an area, to live or
to conduct  agriculture, necessarily has
environmental impacts. The use africultural
chemicalsuch adertilizerand pesticides magnify
those impacts. Whiladvancesn agro
chemistryhave reducedhose impacts, for example
by the replacement of lonfived chemicals with

them, as they will consume all of the organic
material and nutrients in the surrounding soil.
Impact on Groundwater PollutionPlants can only
absorb a ertain amount of nutrients. So if you over
apply a chemical fertilizer, not all of the chemically
synthesized nutrients within it will actually
contribute to the plant's health and growth. Instead,
the unused fertilizer will seep into the ground,
where itcan be carried by rain and irrigation ditches
into streams, rivers, lakes, reservoirs and oceans.
The chemical compounds in the fertilizer can
contaminatedrinking watersupplies and disrupt
ecosystems.

Impact on Salt BurnsChemical fertilizers are often

those that reliably degrade, even in the best case very salty. The oveapplication of chemical
they remain substantial. These effects are magnified fertilizers can thus contribute to plants developing

by the use of older chemistries and
poor management practices

Environmentallmpact of Chemical Fertilizers:
Impact on Infertile Soil The synthesized materials
manufacturers use in thetchemical fertilizersnay
help plants grow, but they do not help the soil they
grow in. In fact, they can do quite the opposite.

According to Gaten Counselor Law@are, the

unsightly "salt burns." These occur when an over
saturation of salt leads to certain areas of the plant
becoming dehydrated, and plant tissues dry out.
Emironmental Impact of Pesticides

Impact on Air: Pesticides can contribute to air
pollution. Pesticides that are applied to crops
canvolatilizeand may be blown by windsnto
nearby areas, potentially posing a threat to wildlife.
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Weather conditions at the time of application as
well as temperature and relative humidity change
the spread of the pesticide in the air. The amount of
inhalable pesticides in the outdoor envinoent is
therefore often dependent on the seasonAlso,
droplets of sprayed pesticides or particles from

pesticides applied as dusts may travel on the wind to been

other areas, or pesticides mandhereto particles
that blow in the wind, such as dust particles.
Pesticides that are sprayed on to fields and
used tofumigatesoil can give off chemicals
called volatile organic compoundswhich can react
with other chemicals and form a pollutant
calledtroposphere ozonePesticide use accounts for
about 6 percent of total troposphere ozone levels.
Impact on Water: Pesticide impacts on aquatic
systems are often studied using hgdrology
transport modelto study movement and fate of

chemicals have been shown to be less accessible to
microorganisms.

Impact on Plants: Nitrogen fixation which is
required for the growth ohigher plantsis hindered
by pesticides in soil.The insecticide®BDT methyl
parathion and especiallpentachlorophenohave
shown to interfere  withegume
rhizobiumchemical signaling. Reduction of this
symbiotic chemical signaling results in reduced
nitrogen fixation and thus reduced crop vyields.
Pesticides can kill beesd are strongly implicated
in pollinator decline the loss of species that
pollinate plants, includig through the mechanism
of Colony Collapse Disorden which worker bees
from abeehiveor Western honey beeolony
abruptly disappear.

Impact on Animals/Animals including humans may
be poisoned by pedtide residues that remain on

chemicals in rivers and streams. There are four food, for example when wild animals enter sprayed

major routes through which pesticides reach the
water: it may drift outedde of the intended area

when it is sprayed, it may percolate, or leach,
through the soil, it may be carried to the water as
runoff, or it may be spilled, for example accidentally
or through neglect. They may also be carried to
water byeroding soilFactors that affect a

pesticide's ability to contaminate water include its
water solubility, the distance from an application

site to a body of water, weather, soil type, presence
of a growing crop, and the method used to apply the
chemical.

Impact on Soil: Many of the chemicals used in
pesticides are persistersoil contaminants whose

fields or nearby areas shortly after spraying. In
eliminate some animals' essential food sources,
causing the animals to relocate, change their diet or
starve. Residues can tralvup thefood chain for
example, birds can be harmed when they eat insects
and worms that have consumed pesticides.
Earthworms digest organic matter and increase
nutrient content in the top layer of soil. They protect
human health by ingesting decomposing litter and
serving as bioindicators of soil activity. Pesticides
have had harmful effects on growth and
reproduction on earthworms.

Impact on Birds Some pesticides come granular
form. Wildlife may eat the granules, mistaking them

impact may endure for decades and adversely for grains of food. A few granules of a pesticide may

affectsoil conservation Degradathn and sorption
are both factors which influence the persistence of

be enough to kill a small bird.
Theherbicideparaquat when sprayed onto bird

pesticides in soil. Depending on the chemical nature eggs, causes growth abnormalitieseimbryosand

of the pesticide, such processes control directly the
transportation from soil to water, and in turn to air

and our food. Breaking dowmorganic substances,

degradation, involves interactions among
microorganisms in the soil. Sorption affects
bioaccumulation of pesticides which are dependent
on organic matter in the soil. Weak organic acids
have been shown to be weakly sorbed by sail,
becaise of pH and mostly acidic structure. Sorbed

reduces the number of chicks that ecdt
successfully, but most herbicides do not directly
cause much harm to birds. Herbicides may endanger
bird populations by reducing their habitat.

Impact on Aquatic life Fish and other aquatic biota
may be harmed by pesticidgontaminated water.
Pesticile surface runofinto rivers and streams can
be highly lethal to aquatic life, sometimes Killing all
the fish in a particular stream. Application of
herbicides to bdies of water can caudesh
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