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ABSTRACT

This paper highlights on the increasing fears that chemicals in agriculture have found their way into drinking water
causing health complications. In fact many chemicals have not had these effects but waiting to do so by moving into
groundwater sinking slowly and finally going into taps. Nitrate fertilizer is largely blamed for these fears. Use of
fertilizers obviously would increase manifold to meet the food needs arising out of population explosion and it
would further aggravate the situation. Therefore the use of chemicals in agriculture presents global alarm
particularly for Andhra Pradesh where environmental degradation is rampant and unfortunately least groundwater
contamination resulting from application of agricultural chemicals especially the fertilizer.
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INTRODUCTION

Among all the agricultural concerns agro-chemidsse given rise to grave environmental contamimatién

unthoughtful use of chemicals may render agricaltland, water and air inefficient for supportinel It is

unfortunate that most of the public environmentat@ction programs are urban-oriented; whereagdfation and
its direct effects in the local sectors are ignoasdmuch as 50 to 70% of the water resources dhgtgubdue to
contamination from agricultural activities (Lal arftewart, 1994). Groundwater pollution due to mésais
increasing in India. The water quality assessmemtias carried out in 17 Indian states by Natidaaironmental
Engineering Research Institute (NEERI) showed dlatof 4,696 water samples, 1,290 samples (27%@ hévate
exceeding the drinking water standard (Bulusu aamade, 1990). The nitrate concentration of well whges shown
rising trends in many countries with in the last PBars (Guarda et al., 2004). Application of nigngbased
fertilizers such as NPK (Nitrogen, Phosphorous,aBsitm), urea together with organic manure like cwmg,

decomposed vegetative waste, in more than reqgjvedtities, could lead to the percolation of nérat to sub-
surface water bodies. Improper disposal of the uarad animal waste, unlined drainage and sewerage may
also add to the nitrate contamination of groundwélack and Sharma, 1983). This paper presentstam to
discus agriculture oriented environmental problemd highlights the experiments conducted to redleebest
management practices BMP’s to mitigate ground wadetamination.

Agro-Chemicals:-

The agro-chemicals can be grouped into brand agegtethat is biocides and fertilizers. BiocidesyHhieides,
fungicides, rodenticides etc. they are poisonoulstsinces deliberately disseminated to exploit thekic
properties. They cause pollution when they reaobngrtargets. After a continuous use, these tox@nibals are
found in waters, air and soil in the bodies of fislids, worms and eggs in many human beings, mesthalk and
possibly tissues of unborn child. Some pesticidestrdy enzymes, and block energy generating oxidatiocesses
and initiate malignancy in the cells.
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Dichloro-diphenyl-trichlroethylene (DDT) is perhatige most notorious chemical. It was used to ldllhbmedical

and agricultural pest saving millions of human $ivaes well as many from starvation. However, itssicidminate

over-use has caused worldwide environmental com@tion and death of non target organisms. Almostybody

in the world has a measurable amount of DDT andriémkdown products. Toxic effects of DDT have rmigd

from areas of application to remote places. Howeuse of DDT has been bounced and risk of its ldarr
reducing. The level of global contamination resgtirom the use of biocides needs no further emph&sme of
the remedial measures to eliminate / reduce tharlaare as under:

* A better control over the disposal and dispersahefchemical.

» Use of carefully designed and calibrated sprayind dusting machines with possibly electrostatiaging to

magnetize spray drops and reduce drift losses

« Field applications supervised by trained / qudlifigersonnel. Use of protective devices e.g. maskieg, long

boots etc.

 Avoid long exposures of field workers to active eral.

« Scientific research to dig up new substances tlagt neplace poisonous synthetic biocides.

Fertilizers pollution:

Use of fertilizers in agriculture is recognizedaapotential source of water pollution. High Nitrdd@&rogen (NQ-
N) concentrations found in surface and ground wisteurrently receiving attention. A certain portiof (NO;-N)
pollution comes from the use of agricultural féz8rs which can enter directly from the fields ink@ streams or
underground sources. Report on water quality deiion in Lake Biwa (Japan) showed that the diggnfiom
agricultural land contributed to 47% and 23% of tbtal nitrogen and phosphorous respectively (Ma&samd
Kondoh, 1992). Pollution of drinking water supplisdeing reported frequently.

Study area:

A study was conducted by taking 150 samples okdrqwater from different parts of villages in sbhugastern part
of Anantapur District, Andhra Pradesh (Fig. 1). Tesults indicated higher nitrate contents in wafdocalities fed
from agricultural fields, whereas areas with bethe&tinage contained lower nitrate contents Sinvilare the results
from WASA tube-wells in the urban area (Yagoob, 9o study, however, was available for the adtical
fields under the conditions of this region for ureianding the leaching behavior of nitrates. Thuslies were
planned to investigate the effect of varying amoointillage, nature of implements doses of feréifig, depth of
irrigation and time of sampling after the fertilige depth of irrigation, and time of sampling afthe fertilizer
application. The nitrogenous fertilizers were apglunder varying soil and crop conditions at ddferplaces were
collected using porous cups and soil/water sampézs analyzed for (N&N) contents.

LOCATION MAP OF STUDY AREA

ANANTAPUR DISTRICT

Figure 1: Location Map of Study Area
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RESULTSAND DISCUSSION

In one of the experiments five tillage treatmeramely tine cultivator, sweep cultivator, disk havyd.B plow and
chisel plow were selected for comparing their é¢ffem nitrate leaching. Fifteen plots, each meagusi’ X10 M2 in
sizes were used for making three replications ahetmeatment. All the plots were prepared once witéir
designated implements. At the time of wheat plantit25 kg/ha of Diammonium Phosphate (DAP) wasiagdpl
after seed-bed preparation with two sweep culivetito all the plots. First, water sampling wagiedrout two
weeks after DAP application at 0-30, 30-60, 6089@,120 and 120-150 cm depths. Secondly water sampee
taken one month after the application of area (k§Ma) and a surface irrigation of 10cm. the samplere
analyzed for (N@N) contents using Disulphonic acid method. Theadaht (NQ-N) contents were analyzed
statistically.

Nitrate-nitrogen contents present at drift soil tthepgwo weeks after application of Diammonium phwp (DAP)
are given in Table 1. The data show higher conteh{§O;-N) in the top soil layers. This was obvious ashegi
irrigation was applied nor any precipitation ocearrduring this time interval to transport the fex¢ir downward.
Mean (NQ-N) contents in various soil layers after the agatiion of area with first irrigation are given abte 2.

Analysis of variance of the data after irrigatiowlicated that the effect of depth of soil on @NO contents tested
statistically significant. A comparison of the vatuof (NQ-N) contents before and after irrigation suggeb t
maximum concentration of (NEN) was present in upper 0-60 cm layer. A noticedbhching appears to have
occurred up to 90 cm, traces of nitrates were hewdwund upto 150 cm soil depth just with a conigaral dose of
fertilizer and a single 10cm irrigation. The expoti@ nature of data with increasing depth of $oither released
that (NG-N) would even leach beyond 150 cm. this downwaodement of nitrates would perhaps continue in the
irrigations to follow. In case, this trend persistour agricultural fields year after year, théwe tday is not too far
when ground water reservoir would be badly polluted

The effect of tillage implement tested statistigadbn-significant. This was expected as there vitks évidence for
the nitrate concentration in each treatment teediff he main focus was to study nitrate leachingplb®r for view
print of implement-depth interaction. A significaimhplement-depth interaction suggested that varitilege

practices managed nitrates differently at eachdsptth however, sweep and tine cultivators shovedtebresults
compared with other implements. Sweep tilled ple¢se better than tine cultivation in retaining N in the top
(0-60cm) soil layer. It is apparent that sweepication can be considered as an appropriate tilfagetice among
the treatment included in this experiment. In sitteetfollowing conclusions were drawn from thisdstu

Table 1: Nitrate-Nitrogen (PPM) for varioustillage treatments (beforeirrigation)

Tillage Treatment 0-30cm 30-60cin  60-90¢m  90-@20| 120-150 cm
Narrow time cultivator 11.0 3.5 2.1 1.1 0.72
Sweep cultivator 8.1 4.6 2.0 0.8 0.73
Disk narrow 7.6 2.3 2.0 0.7 0.51
Mold board (M.B) plough 6.9 2.6 1.2 0.6 0.1
Chisel Plough 7.8 6.1 0.7 0.4 0.2

Table 2: Nitrate -Nitrogen (PPM) for varioustillage treatments (after irrigation)

Tillage Treatment 0-30cm 30-60cm  60-90 ¢m  90-@20| 120-150 cm
Narrow time cultivator 8.4 5.4 25 14 0.76
Sweep cultivator 9.0 7.6 2.4 1.6 0.51
Disk narrow 5.7 4.5 2.80 1.43 0.6
Mold board (M.B) plough 4.4 3.0 1.45 1.60 0.34
Chisel Plough 5.13 4.4 2.0 0.52 0.43

1.A normal 10cm irrigation played a significant ratethe downward movement of nitrates

2.Sweep cultivators and narrow tine were consideedatively appropriate for retaining nitrates in &0 cm soll
layer compared with other implements.

3.A noticeable leaching of nitrates was observed. fiitiate contents exponentially decreased withdépth of
soil. An extrapolation of this trend suggests mésawvould certainly move too far from soil deptbssidered here.

Table 3 gives details about the crops under ciitimaaverage and fertilizer dosage to the cropountheastern part
of Anantapur District, A.P. Maximum amount of fagard manure and chemical fertilizers is used fatdyavhen
compared to other crops. The quantity of fertilimeed for Paddy is more than 10 times that usedtfoer crops.
This fact substantiates the conclusion that Padttivation is responsible for the high nitrate camttof surrounding
ground water sources. The nitrogen based fertdipermanure used on a sandy soil are more vulreetabéaching
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into groundwater than the nitrogen fertilizers useda clay soil; as water moves rapidly throughdgaor coarse
textured soils (Bhumbla, 2006; Voudouris et alQ£20

Table 3: Agricultural practicesin study area

Fertilizer dosage recommended K g/Hectare

S.No | Cropsunder Cultivation | Areain Hectares N p K Farm yard Manure
1 Paddy irrigated 3988 100-120 75 30 500
2 Jowar 1407 80-100 40 40 500
3 Bajra 577 100 50 30 -
4 Red gram 191 20 40 -
5 Castor 448 40 20-30 20
6 Ragi 381 40 40 40
7 Vegetables & others 600 25 50 -

Another experiment was conducted on an area of Ba8divided into blocks and 24 plots. Begin textsetond
succeeding pages here. Do not leave additionalintangside the frame. Two tillage techniques (Sweelivator,
chisel Plow), two levels of surface irrigation (5ci®ep six irrigation and 10 cm deep four irrigataord two doses
of fertilizer (Split dose and normal dose) were paned to study their effects on B leaching. Soil water
samples were collected to determine the;INCfrom the porous cups installed at 30, 60 and d2Qdepths at both
head and tail ends of the plot. Nitrate-nitrogemaamtration of soil water samples were then deteatdopting
Hydrazine Reduction Method. Field studies indicatbdt tillage treatment had significant effect oi©OMN
leaching. At 30 cm depth mean ME concentration in sweep cultivated plots werehbkigthan those of the chisel
plowed plots. However, higher NN concentration detected at 60 and 120 cm depthshisel plowed plots
illustrated migration of nitrates to lower deptfiis is due to low density of deep soil layer andrenpore space
available for water and solute movement. Whereagep cultivator generated low soil densities ongamthe
surface and high soil densities underneath. Hesweep cultivator offered a better tillage optiorréduce N@-N
leaching away from the root zone.

Heavy irrigations produced loss of water througkmpercolation and enhanced nitrate leaching whelight but
frequent irrigations confined the nitrates in onlgper soil layers. Similar to the pattern obseriedsweep
cultivation, light irrigations showed more nitratas 30cm depth, while at 60 and 120 cm depths hifj@s-N
concentration was observed for heavily irrigatestglLight irrigations settled about 9.2% lesssNDconcentration
upto 120 cm depth. Results revealed that lighfftlmguent irrigations held more nutrients within tet zone of the
soils and thus proved to be a preferable altereativ

Comparatively more nitrate concentration were deteto upper soil layers even after the last itragain the split

fertilized plots. About 19.4% less nitrate leachiwgs observed for split application compared witrnmal or

conventional application. Split application checKedilizer leaching by providing less amount oftilizer exposed
to the leaching agents. Hence, split fertilizatgoved useful by keeping most of the nitrates & ot zone for a
longer period of time. In surface irrigation, th#vancing sheet of water transported nitrates tosvéai end of the
plots. Tail end showed 4.9% more nitrates tharhtbad ends of the plots. This effect might be dugidb solubility

of nitrates in water. Therefore, medium lengthglots with low grade are advisable to reduce trartspf nutrients
to tail ends. Results provided the following corsobuns.

CONCLUSION

1.Sweep cultivation proved a better tillage optiomimimize NQ-N leaching from the root zoom.
2.Light but frequent irrigations checked nitrate mmeat to the deeper soil strata.
3.Split application of fertilizer reduced NN leaching and nitrate redistribution to deep egail mantle.

The results of the present studies evidenced legabfi nitrogenous fertilizer in the form of NON upto 150cm
soil depth. Measures need to be taken to reduceréwersible pollution of subsurface water. Unémraitely most of
our anti-pollution programs are either urban orustdy oriented and agricultural sectors absolutedglected.
Drainage, tillage, irrigation, crop rotation andtilezer practices need to be managed in orderettuce threat of
fertilizer on subsurface water pollution. In pauter, the present investigation suggests that ingagractices of
soil, water and fertilizer management may effedfiveduce NG-N leaching and safeguard our soil and water
environment.

3385
Pelagia Research Library



V. Sunitha et a Adv. Appl. Sci. Res,, 2012, 3(5):3382-3386

If the present trend in modernization of agricudteontinues, pollution issues will become increglgicomplicated
in the future. What general model be adopted tamiie the pollution is rather more important thderitification
of problems. The following submissions provide &gline to plan environmental strategies.

1.Environmental protection is more of necessity thexury. Good environment is key to sustainable ttgwment.
2.Availability of trained specialists is necessary fbe successful execution and assessment of emvéntal
projects. Thus, initiation of formal educationabgrams will be needed.
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