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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 sowly 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-chemidadse given rise to grave environmental contaminatién

unthoughtful use of chemicals may render agricaltdand, water and air inefficient for supportinfe! It is

unfortunate that most of the public environmentakgction programs are urban-oriented; whereapdfation and
its direct effects in the local sectors are ignoasdmuch as 50 to 70% of the water resources diggubdue 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 Natideaironmental
Engineering Research Institute (NEERI) showed tluatof 4,696 water samples, 1,290 samples (27%8 hévate
exceeding the drinking water standard (Bulusu asde, 1990). The nitrate concentration of well whtes shown
rising trends in many countries with in the last Bfars (Guarda et al., 2004). Application of nigngbased
fertilizers such as NPK (Nitrogen, PhosphorousaBsitim), urea together with organic manure like cumg,

decomposed vegetative waste, in more than requjuedtities, could lead to the percolation of nérat to sub-
surface water bodies. Improper disposal of the luaral animal waste, unlined drainage and seweiagg ay
also add to the nitrate contamination of groundwélack and Sharma, 1983). This paper presentstam to

discus agriculture oriented environmental probleand highlights the experiments conducted to redliee best
management practices BMP’s to mitigate ground weatatamination.

Agro-Chemicals:-

The agro-chemicals can be grouped into brand ageatethat is biocides and fertilizers. Biocidesrhieides,
fungicides, rodenticides etc. they are poisonoubstamces deliberately disseminated to exploit thekic
properties. They cause pollution when they reaobngrtargets. After a continuous use, these toxaribals are
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found in waters, air and soil in the bodies of fishids, worms and eggs in many human beings, misthelk and
possibly tissues of unborn child. Some pesticidegtrdy enzymes, and block energy generating oxidatiocesses
and initiate malignancy in the cells.

Dichloro-diphenyl-trichlroethylene (DDT) is perhafie most notorious chemical. It was used to kithomedical
and agricultural pest saving millions of human $ives well as many from starvation. However, itdsiaiiminate

over-use has caused worldwide environmental comation and death of non target organisms. Almostybody

in the world has a measurable amount of DDT andbriémkdown products. Toxic effects of DDT have raigd

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

* A better control over the disposal and dispersahefchemical.

» Use of carefully designed and calibrated sprayind dusting machines with possibly electrostatiagimg to
magnetize spray drops and reduce drift losses

» Field applications supervised by trained / qudlifieersonnel. Use of protective devices e.g. maskieg, long
boots etc.

» Avoid long exposures of field workers to active erél.

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

Fertilizers pollution:

Use of fertilizers in agriculture is recognizedaapotential source of water pollution. High NitrdN#&rogen (NQ-
N) concentrations found in surface and ground wateurrently receiving attention. A certain portiof (NOs;-N)
pollution comes from the use of agricultural fézBrs which can enter directly from the fields i@ streams or
underground sources. Report on water quality detion in Lake Biwa (Japan) showed that the dgenfiom
agricultural land contributed to 47% and 23% of th&al nitrogen and phosphorous respectively (Mesamnd
Kondoh, 1992). Pollution of drinking water supplisdeing reported frequently.

LOCATION MAP OF STUDY AREA

ANANTAPUR DISTRICT

Figure 1: Location Map of Study Area

Study area:

A study was conducted by taking 150 samples okdrgnwater from different parts of villages in sbastern part
of Anantapur District, Andhra Pradesh (Fig. 1). Tesults indicated higher nitrate contents in wafdocalities fed

from agricultural fields, whereas areas with betb&inage contained lower nitrate contents Sinvilare the results
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from WASA tube-wells in the urban area (Yagoob, @9No study, however, was available for the agdniral
fields under the conditions of this region for uredlanding the leaching behavior of nitrates. Thusliss were
planned to investigate the effect of varying amoointillage, nature of implements doses of ferélig, depth of
irrigation and time of sampling after the fertilize depth of irrigation, and time of sampling aftbe fertilizer
application. The nitrogenous fertilizers were apglunder varying soil and crop conditions at déferplaces were
collected using porous cups and soil/water sampés analyzed for (NEN) contents.

RESULTSAND DISCUSSION

In one of the experiments five tillage treatmerdamely tine cultivator, sweep cultivator, disk havydvi.B plow and
chisel plow were selected for comparing their éfem nitrate leaching. Fifteen plots, each meagusir’X10 M2 in
sizes were used for making three replications ahemeatment. All the plots were prepared once \fitbir
designated implements. At the time of wheat plantit25 kg/ha of Diammonium Phosphate (DAP) wasiagpl
after seed-bed preparation with two sweep culiiveito all the plots. First, water sampling wagiedrout two
weeks after DAP application at 0-30, 30-60, 609®,120 and 120-150 cm depths. Secondly water sampiee
taken one month after the application of area (k@#ha) and a surface irrigation of 10cm. the sampiere
analyzed for (N@N) contents using Disulphonic acid method. Theadah (NQ-N) contents were analyzed
statistically.

Nitrate-nitrogen contents present at drift soil thepgwo weeks after application of Diammonium phagp (DAP)
are given in Table 1. The data show higher conteh{®Os-N) in the top soil layers. This was obvious aghei
irrigation was applied nor any precipitation ocearduring this time interval to transport the fexéir downward.
Mean (NQ-N) contents in various soil layers after the aggtiion 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 N@ contents tested
statistically significant. A comparison of the vatuof (NQ-N) contents before and after irrigation suggebt 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 corti@ral 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 downwaoyement of nitrates would perhaps continue in the
irrigations to follow. In case, this trend persistsour agricultural fields year after year, thée day is not too far
when ground water reservoir would be badly polluted

The effect of tillage implement tested statistigalbn-significant. This was expected as there Vit evidence for
the nitrate concentration in each treatment toediffhe main focus was to study nitrate leachingglir for view
print of implement-depth interaction. A significaimhplement-depth interaction suggested that varitilege

practices managed nitrates differently at eachdapth however, sweep and tine cultivators showettebresults
compared with other implements. Sweep tilled pletse 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 skivetfollowing conclusions were drawn from thisdstu

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

Tillage Treatment 0-30cm  30-60cm  60-90 ¢m  90-dr20| 120-150 cm|
Narrow time cultivator 11.0 35 2.1 1.1 0.72
Sweep cultivatc 8.1 4.€ 2.C 0.& 0.72
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-@?0| 120-150 cm
Narrow time cultivatc 84 54 2t 14 0.7¢€
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
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1.A normal 10cm irrigation played a significant ratethe downward movement of nitrates

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

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

Table 3 gives details about the crops under ctitmaaverage and fertilizer dosage to the cropoutheastern part
of Anantapur District, A.P. Maximum amount of fagard manure and chemical fertilizers is used fatdyavhen
compared to other crops. The quantity of fertilimsed for Paddy is more than 10 times that usedtfuer crops.
This fact substantiates the conclusion that Padttivation is responsible for the high nitrate camtof surrounding
ground water sources. The nitrogen based fertlisermanure used on a sandy soil are more vulreetalleaching
into groundwater than the nitrogen fertilizers useda clay soil; as water moves rapidly throughdyaor coarse
textured soils (Bhumbla, 2006; Voudouris et alQ£0

Table 3: Agricultural practicesin study area

S.No | Cropsunder Cultivation | Areain Hectares Eertlllzer dogagerscommended KgliHectare 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 BaBdivided into blocks and 24 plots. Begin textsetond
succeeding pages here. Do not leave additionalinsangside the frame. Two tillage techniques (Swesgltivator,
chisel Plow), two levels of surface irrigation (5cteep six irrigation and 10 cm deep four irrigateord 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;MNCfrom the porous cups installed at 30, 60 and d20depths at both
head and tail ends of the plot. Nitrate-nitrogemasmtration of soil water samples were then deteattopting
Hydrazine Reduction Method. Field studies indicathdt tillage treatment had significant effect or©;NN
leaching. At 30 cm depth mean B concentration in sweep cultivated plots werehbigthan those of the chisel
plowed plots. However, higher NI concentration detected at 60 and 120 cm depthshisel plowed plots
illustrated migration of nitrates to lower deptfsis is due to low density of deep soil layer andrenpore space
available for water and solute movement. Whereagep cultivator generated low soil densities ondamthe
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 througbplpercolation and enhanced nitrate leaching wbetiggt but
frequent irrigations confined the nitrates in onlgper soil layers. Similar to the pattern obseruedsweep
cultivation, light irrigations showed more nitratas 30cm depth, while at 60 and 120 cm depths higy@s-N
concentration was observed for heavily irrigatestglLight irrigations settled about 9.2% lessN\Dconcentration
upto 120 cm depth. Results revealed that lighftagtuent irrigations held more nutrients within tieet zone of the
soils and thus proved to be a preferable altereativ

Comparatively more nitrate concentration were detbto upper soil layers even after the last itiagain the split

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

conventional application. Split application checKedilizer leaching by providing less amount oftfiezer exposed
to the leaching agents. Hence, split fertilizatgyoved useful by keeping most of the nitrates mtbot zone for a
longer period of time. In surface irrigation, thdvancing sheet of water transported nitrates tosvéai end of the
plots. Tail end showed 4.9% more nitrates tharhde ends of the plots. This effect might be dusdb solubility

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

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

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

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

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

Acknowledgments

The work was funded by the Department of ScienceTathnology (DST), New Delhi under the Fast tr&icking
Scientist scheme (Project no: SR/FTP/ES-50/200f. financial support from DST for carrying out tisiady is
gratefully acknowledged.

REFERENCES

[1]. Anonymous., 1989). International Water logging and Salinity Reskahestitute (IWASRI), Annual Report,
Lahore, Pakistan.

[2]. Bulusu, K.R., Pande, S.P1990). Nitrates a serious threat to groundwater pahtBhu-Jal News, 5:39-43.
[3]. Guarda, G., Padovan, S. and Delogu, &04). Eur. J. Agron, 21, 181-192.

[4]. Jack, G. and Sharma, V.P1983). Environmental Geochemistry, 5(2), 61-64.

[5]. Lal, R. and Stewart, B.A.]1094). Soil Processes and Water Quality — AdvancesiinSsience CRC Press Inc.
Florida, pp. 409 — 427.

[6]. Misawa, S. and Kondoh T.1992). The Water quality problems in paddy irrigatiomdadrainage, In: Murty,
V.V.N. and K. Koga (eds). “Soil and water Enginegrifor Paddy Field Management” Proceedings Inténat
workshop Jan, 28-30, A.l.T., Bangkok, Thailand.

[7]. Sial, J.K., Abbas, M.A. and Sargana, M.A1991). Agricultural impact on Environmental pollutioRaper
presented on “World Environmental Day, June 5:edrPContinental, Lahore.

[8]. Sial, J.K., Khan, F.H., Ahmed, N. and Mahmo&d, (1992) Pakistan Journal of Agricultural Sciences, 29(4):
321-324.

[9]. Sial, J.K., Mahmood, S., Ahmad, N. and SablrS., (1993). Nitrate-Nitrogen management for Groundwater
Quality, Proceedings of the International SymposamEnvironmental Assessment and Management gfatian
and Drainage projects, CEWRE, UET, Lahore (2): 48-5

[10]. Yaqgoob, M., 1990). Environmental Pollution and its Control in Pa&is, Human Environmental Cell,
University of Agriculture, Faisalabad, Pakistan.

Pelagia Research Library



