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Abstract - The study is conducted to determine the effect of use of chemical fertilizers on ground water quality and soil 
fertility in mallasandra tank ackat area  
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I. SCOPE OF THE STUDY 

 

1. Determination of available nutrients levels in the 
soil at different parts of the agricultural field of 

the achkat. 

2. Collection of Water samples from available open 

wells and bore wells in achkat for Physical and 

chemical characteristics. 

3. Laboratory testing for assessment of impact of 

Intensive fertilizers used on soil and groundwater 

and predicting other possible reasons. 

4. Highlighting the need of a balanced fertilizer use 

for rising crops, keeping in view the soil fertility 

status, which also helps in judicious fertilizer use 

and causing minimum possible environmental 
damages and thus leading to sustainable 

development. 

 

II. LITERATURE REVIEW 

 

Effect of Fertilizers on Soil pH: 

 

 Fertilizers can be acid basic or neutral in their 

effect on soil pH 

 All ammonium N fertilizers (except ammonium 

nitrate with lime) have a gradual acid forming 
effect. That is because the conversion of 

ammonium (NH4) to nitrate (NO3) release acid-

forming hydrogen ions (H+) the same applies to 

urea and most NP and NPK 

 Fertilizers. 

 Large applications of manure or compost also 

have a gradual acid forming effect. 

 Nitrate N fertilizers that have their nitrate 

combined with a strong base have a slightly basic 

effect (i.e. calcium nitrate, potassium nitrate, 

sodium nitrate) 

 The straight P or K fertilizers have no effect on 

soil pH Examples: potassium chloride, potassium 

sulfate, and superphosphates. 

 

A. Fertilizer sufficiently provides the plants with 

essential nutrients stably and in a long term to get 

high yield and ensure national food security. At the 

same time, with high yield the amount of by-product 

returned to the soil is also high thus increasing the 

soil organic matter, improving soil properties, 
increasing the effective water amount and decreasing 

soil erosion. Moreover, the use of fertilizer will 

increase land use coefficient, the food output will 

incre3ase and the requirement of deforestation for 

food production will decrease and the environment is 

protected. Moreover, in some cases, fertilizers 

(especially phosphorus, potassium and some other 

microelements) accelerate the process of nitrogen 

fixation of leguminous plants, fixing the nutrients to 

the soil. Therefore, fertilizer if used reasonably will 

not cause soil degradation and will stabilize soil 

fertility. 
 

III.   METHODOLOGY 

 

1. Dividing the area achkat (commendable area) in to 

number of area units with respect to soil colour 

texture, slope, etc. 

2. Collecting representative undisturbed and disturbed 

soil samples from each area unit for physical and 

chemical property determination. 

3. Assessing the available nutrition levels (NPK) of 

the soil samples in the laboratory by suitable standard 
tests. 

4. Calculation of available soil fertility status from 

the test results. 

5. Comparison and analyzing the available soil 

fertility status for corps of achkat, recommendation of 

balanced fertilizer use. 

6. Collecting water samples from the available open 

and bore wells from the achkat and also irrigation 

water of tank. 

7. Assessing and analyzing the present water quality 

status with respect to chemical fertilizers being used 
in the achkat. 

8. Analyzing possible effect of pollutants present 

beyond permissible limits. 

 

From the above study results on soil and water, 

highlighting the optimum and balanced use of 

fertilizers, crop harvest economy and importance of 

sustainable development. 
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IV. RESULTS AND DISCUSSIONS 

 
Table 1 Consolidated Chemical Test Results of Soil 

 

The following are the characteristics of physical and 

chemical of soil samples in the achkat from 

laboratory test results: 
1. The type of soil in achkat is loamy sand. 

2. The specific gravity of soil samples ranged from 

2.5 to 2.9 except at sample location (2, 5, 6, 7, 

11, 13, 14, 15) where, the specific gravity below 

2.5 indicating very high organic content in that 

soil. 

3. The porosity of the soil samples ranged from 

20% to 66% thus indicating the soil is well 

aerated and the bacteriological oxidation process 

due to natural and applied nutrients is possible. 

4. The soil pH value of all soil samples fall in the 

range of 6.5 to 7.5 and hence, most of crops will 
produce satisfactory yields. 

5. Phosphorus will be most available form to plants 

in a pH range of 6 to 7. Majority of the soil 

samples are lying in this pH range. 
6. All the samples are having pH above 6.5, the Fe 

and Mg become insoluble and plants would 

suffer with their deficiencies. 

7. Since no soil samples in achkat are found to be 

acidic, the soil microbes will thrive and soils are 

not toxic to plants. 

8. The samples containing nitrogen content more 

than 180Kg/acre, where the soil samples are unfit 

for irrigation. It should be between 120-

80kg/acre. 

9. 93.3% of soil samples of found to contain high 

potassium content, rest have low range potassium 
content. Thus indicating high potassium 

concentration in most of the area of the achkat.  
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10. 46.66% of soil samples of found to contain high 

phosphorus content, 13% % medium range 

phosphorus content and 40% of low range 

phosphorus content in the achkat area. 
 

 
Table 2 Consolidated Tests on Water 

 

Following are the results obtained by testing water 

samples: 

 The pH value of water samples collected from 

borewells and openwells of achkat varied 6.39 to 

7.47. The value of TDS in water samples 

collected from borewells and openwells of the 

achkat varied from 182mg/l to 751mg/l. All 

samples are within the range of permissible limit 

and hence safe for both drinking and irrigation 

purpose. 

 The Nitrate concentration in water sources of 

achkat varied from 7.8 to 58 mg/l.  

 The total phosphates concentration in the bore 

wells and open wells of achkat varied from 0 to 

1.1 mg/l. 

 The potassium concentration in bore wells and 

open wells achkat varied from 0.4 to 6.3mg/l.  

 The iron concentration in both bore wells and 

open wells of the achkat varied from 0.08 to 

2.4mg/l. Some of all bore wells and open wells 

samples have high concentration of iron.  

 The fluorides concentration in both bore wells 

and open wells of achkat varied from 0.05 to 

1.1mg/l. Its concentration in all bore wells and 
open wells (except samples 2, 11, 13) have less 

than the desired quality of 0.6mg/l.  

 The sodium concentration in both bore wells and 

open wells of the achkat varied from 5.8 to 

22mg/l. Irrigation water containing sodium when 

applied to soil, precipitates in the base exchange 
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of clay minerals, resulting in an unfavorable 

condition. Most of the crop plants develop 
normally with little or no sodium available to 

them. 

 The sulphates concentration in both bore wells 

and open wells of the achkat varied from 9mg/l 

to 72mg/l.  

 

CONCLUSIONS 
 

1. Nitrate content in 7 water samples out of 15 is 

found to be more than permissible limit of 45 

mg/l. That is 50% of ground water sources are 

affected by application of fertilizers. 
2. The available NPK values of soil samples in 90% 

of study area already more than the crop 

requirements hence, further application is not 

necessary. 

3. As the pH values of all samples falling in the 

range of 6.5 to 8.5 they are safe for both drinking 

and irrigation purpose.  

4. Nitrate concentration is more than permissible 

limits (45mg/l) and hence unfit for drinking 

purpose. 

5. Water that contains iron concentration more than 
0.3mg/l is not suitable for drinking and that 

which has more than 1mg/l is not suitable for 

irrigation purposes. 

6. Fluoride concentration is less than 0.6 mg/l in 

few bore wells and open wells which makes it 

unfit for drinking as it causes dental fluorosis. 

7. The permissible limits of sulphates is 150mg/l 

and 480 mg/l for drinking and irrigation, since 

the sample does not exceed the permissible limit, 

the water is fit for both drinking and irrigation 

purpose 

8. Total dissolved solids in all the bore wells and 
open wells are within the permissible limit (< 

2000mg/l). 

9. Concentration of phosphates, sulphates, 

potassium and sodium are normal in most of the 

water sources. 

REFERENCES 
 

[1] Divya J, Belagali S.L (2012). Impact of chemical fertilizers 

on water quality in selected agricultural areas of Mysore 

District, Karnataka, India. “INTERNATIONAL JOURNAL 

OF ENVIRONMENTAL SCIENCES” Volume 2, No 3, 

2012. pp 1449-1458 

[2] 2. Lee Haller, Patrick McCarthy, Terrence O'Brien, Joe 

Riehle, and Thomas Stuhldreher (1996). “NITRATE 

POLLUTION OF GROUNDWATER”. 

URL:http://www.reopure.com/nitratinfo.html  

[3]  Michinori Nishio (2005) Effect of intensive fertilizer use on 

groundwater quality, “Institute of Agricultural and Forest 

Engineering University of Tsukuba”, Japan.pp.1-9 

[4] 4. Serpil Savci (2012) An Agricultural pollutant: chemical 

fertilizer, “International journal of environmental science and 

development” Vol. 3 pp.77-80. 

[5] Thomas Bruening & Robert A. Martin, (1993). Farmer 

Perceptions of Soil and Water Conservation Issues: 

“Implications to Agricultural and Extension Education. 

Journal of Agricultural Education”. pp 48-54 

[6] Manik Chandra Kunda and Biswapati Mandal, (2008), 

Assessment of potential hazards of nitrate contamination in 

surface and ground water in a heavily fertilized and 

intensively cultivated district of India, Environment 

Monitoring Assessment, 146, pp 183-189.  

[7] Michael J, Barulana and Thomas G. Naymik. (1984), 

Dynamics of a fertilizer contaminant plume in ground water, 

Environment Science and Technology, 18, pp 257-261.  

[8] Mohsen Jalali and Zahra Kolahchi, (2008), Ground water 

quality in an irrigated, agricultural area of Northern Malayer, 

Western Iran, Nutrient Cycling in Agroecosystems, 80, pp 

95-105. 8.  

[9] Mohammed Shamrukh M. and Yavuz coropciogles, (2001), 

Modeling the effect of chemical fertilizers on ground water 

quality in the Nile valley aquifer, Egypt, Ground water, 

39(1), pp59-67.  

[10] Reddy A.G.S. and Niranjan Kumar, (2009), Assessment of 

nitrate contamination due to ground water pollution for 

nitrate contamination in north eastern part of Anantapur 

district, A.P, India, Environment Monitoring Assessment, 

148, pp 463-470.  

[11] Sharma J.D. and Jain P, (2005), Quality status of ground 

water of Sanganer Tehsil in Jaipur district, Nature 

Environment and Pollution Technology, 4(2), pp 207-212. 

12.  

[12] Shymala R and Shanthi M, (2008), Physico-chemical analysis 

of bore well water samples of Telungupalayam area in 

Coimbatore district, Tamil Nadu, India, E-journal of 

chemistry, 6(4), pp 924. 

 

 

 

 

 

 
 

 

 



 


