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ABSTRACT 

The study was conducted at the Department of Soil Science and 

Agricultural Chemistry to collect geo-referenced soil and water samples, 

analyze their soil physico-chemical properties, and quality parameters, 

and prepare thematic maps to suggest suitable management practices. 

The soils were slightly calcareous and non-saline. The available N, P and 

K status were low, medium and high respectively, with low to moderate 

OC content. The available Ca, Mg and S status of the soil were high and 

medium to high, respectively. The DTPA-Zn values and DTPA-Fe values 

were deficient DTPA Cu and DTPA-Mn values were sufficient in the farm 

soils. The HWS boron values were sufficient. The water samples of the 

farm had neutral to slightly above neutral pH, and the EC of the water 

sample ranges from 0.63 to 4.08 dS m-1. The chloride content of the 

water sample ranged from 2.00 to 22.80 meq L-1. There was no CO3
2- and 

SO4
2- contents observed in water. SAR value of samples lies between 1.51 

and 4.19 and the adjusted SAR value varies from 2.87 to 10.48 

indicating good quality of water samples. 
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Pongalur ICAR-Krishi Vigyan Kendra is located 

about 50 kms East of Coimbatore and about 1.5 

kms north of the Coimbatore- Tiruchirappalli 

highway at Pongalur Block of Palladam taluk 

between and 10o98’48” to10o97’76”N longitude 

and 77o37’88”E to77o38’48”E Latitude. The 

climate is semi arid and tropical monsoonic. The 

total area of the farm is 15.94 including 12.07 ha of 

garden land. The mean Annual Rainfall is 569.08 

mm. May and August to November are the rainy 

months receiving more than 50 mm. The soil 

temperature regime is isohyperthermic. The soil 

moisture regime of the farm is Ustic. The slope is 

less than 1%. The aspect of slope is east. The soil is 

moderately-well drained to well drained. Geology of 

the farm is gneissic. Pongalur ICAR-KVK farm 

produces seeds of foundation and certified seeds of 

millets, pulses, oilseeds. Irrigation is done by open 

wells and bore wells. 

Materials and Methods 

The farm map available in the farm, Google map 

and scanned copies of village maps of Pongalur 

block of Tiruppur District, collected from the 

Department of Survey and Land Records of the 

scale of 1:5000 were also used for the study. 
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Soil and water samples collected were subjected 

to analysis as per standard procedures. pH in water 

samples was determined potentiometrically using pH 

meter (Jackson ML, 1973). Electrical conductivity was 

determined by using Conductivity Bridge (Willard, 

1974). Chloride by titrating against standard silver 

nitrate solution, carbonates and bicarbonates (double 

indicator method) and calcium and magnesium 

(Versenate method) were determined by standard 

protocol given by Richards (1954). Similarly, the 

sodium and potassium in ground water samples were 

measured by using flame photometer (Richards LA, 

1954). The analytical methods put forth by Walkley 

and Black (1934) for soil organic carbon, Subbiah and 

Asija (1956) for available nitrogen, Olsen et al (1954) 

for available phosphorus, Stanford and English (1949)  
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for available potassium, Hesse (1971) for available 

Ca & Mg, Williams Steinbergs (1959) for available 

sulphur, Lindsay and Norwell (1978) for DTPA-Zn, 

Cu, Fe & Mn, and Gupta (1967) for hot water 

soluble boron were employed for the soil analyses. 

Water quality indices SAR (Richards LA, 1954) 

and RSC (Eaton, 1950) were calculated by using 

following equation.  

a.) SAR = Na/ √ (Ca2+ +Mg2+)/2 ……………… (1)  

b.) RSC (meq L-1 ) = (CO3
2- +HCO3 -) – (Ca2+ + 

Mg2+)………………. (2) 

The method of All India Coordinated Research 

Project (AICRP) on Management of Salt Affected 

Soils and Use of Saline Water in Agriculture (AICRP, 

1989) was used for classification of water samples. 

The nutrient database was geo-coded with survey 

points. Geo-statistical Analysis was carried out to 

generate soil nutrient maps of the farm. ArcGIS 

10.3 version software was used to create thematic 

maps of the farm.  

RESULTS AND DISCUSSION 

The soil is slightly calcareous and non-saline. 

Soil texture is mostly sandy clay loam or sandy loam 

in most fields with root zone limitations. Soil 

addition of a calculated quantity of available clay or 

sand to adjust the texture to the nearby desirable 

texture is desirable and profitable for enhanced 

farm productivity. (Mayalagu and Jawahar, 2000). 

Generally, the available nutrient status of the 

soils is low available nitrogen, medium available 

phosphorus and high available potassium. The 

organic carbon status is low to moderate. The 

deficiency level of available nutrients like N, Zn, Fe 

and organic carbon in fields could be ascribed to 

the natural losses and uptake due to cropping of 

the farm. Study of effect of long term fertilizer 

addition on soil fertility status of N,P, and K 

nutrients over 22 years of cropping (i.e., 1988 to 

2008) in pearl millet and sorghum in rotation 

showed significant influenced of the soil P and K 

over years, as reported by Jawahar et al (2014). 

Significant build-up of nutrients was observed in the 

soil after harvest of the crops. Similar build-up of 

nutrients especially P and K status is seen in the 

cultivated fields of the ICAR-KVK farm over years, 

due to fertilizer addition and favourable climatic and 

soil conditions at the farm. 

 

Pongalur ICAR-KVK farm 
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Table.1. Soil analysis of the farm 

 

Field 

No 

 

GPS coordinates OC  

g kg-1 

pH EC 

(dS/m) 

Texture Lime Available Nutrients 

Longitude 
0N 

Lattitude 
0E 

Nitrogen Phosphorus Potassium 

(Kg ha-1) 

3 10098’01” 77038’27” 0.043 7.69 0.17 scl C 196 30 480 

4 10098’02” 77038’37” 0.050 7.66 0.20 scl C 199 16 545 

5 10098’00” 77038’17” 0.042 7.65 0.28 scl C 179 20 493 

6 10098’05” 77038’19” 0.063 7.67 0.35 scl C 232 29 794 

7 10098’12” 77038’15” 0.060 7.63 0.30 scl C 210 18 982 

8 10098’17” 77038’10” 0.056 7.73 0.20 scl C 190 16 760 

9 10098’16” 77038’00” 0.039 7.78 0.16 scl C 176 15 560 

10 10098’01” 77038’08” 0.035 7.75 0.18 scl SC 174 12 267 

11 10098’01” 77038’04” 0.055 7.14 0.48 scl SC 207 39 569 

12 10098’05” 77037’97” 0.056 7.57 0.46 scl SC 202 23 795 

13 10097’86” 77038’18” 0.048 7.51 0.23 sl SC 199 17 330 

14 10097’98” 77038’26” 0.036 7.75 0.20 scl SC 176 13 437 

15 10097’86” 77038’28” 0.040 7.52 0.67 scl C 176 24 463 

16 10098’27” 77037’92” 0.042 7.81 0.24 scl C 190 16 417 

C- calcareous; SC- Slightly calcareous 

 

Table 2. The secondary and micronutrient analysis of the soils of the farm 

 

Field  Available 

Zinc 

Available 

Copper 

Available 

Iron 

Available 

Manganese 

Available 

Calcium 

Available 

Magnesium 

Available 

Sulphur 

HWS 

Boron 

 (mg/kg) 

3 1.02 1.80 3.82 6.35 672 360 11.0 1.0 

4 0.77 1.73 4.64 5.29 564 240 10.4 1.2 

5 2.26 2.00 3.66 11.88 504 258 11.8 1.1 

6 1.38 2.63 4.15 18.31 588 246 13.7 1.2 

7 1.07 1.59 3.66 9.34 564 282 10.1 1.0 

8 0.90 1.83 3.98 11.50 660 324 12.7 1.0 

9 0.54 1.18 2.59 6.93 528 288 18.1 1.0 

10 0.77 1.66 3.00 9.12 468 234 17.9 0.9 

11 1.07 1.49 2.67 14.74 468 228 19.7 0.9 

12 1.53 2.15 2.67 14.90 408 234 11.9 0.9 

13 1.29 1.69 3.41 10.98 552 264 22.0 0.9 

14 1.02 1.18 3.66 5.29 480 252 13.6 0.9 

15 0.79 1.28 2.10 4.94 624 354 20.5 0.9 

16 0.71 1.73 3.33 9.41 552 228 13.7 0.9 

 

110|7-9|73 



Madras Agric. J., 2023; https://doi.org/10.29321/MAJ.10.200001 

 
With respect to secondary nutrients, the 

available calcium contents ranged from 408 to 672 

mg kg-1 falling in high category. The available 

magnesium values falling in higher category raged 

from 4.94 to 18.31 mg kg-1. The available sulphur 

ranged from 10.1 to 22.0 mg kg-1 falling in medium 

to higher category. 

The micronutrient analyses indicated that the 

TPA-Zn values were deficient in certain fields and 

sufficient in some fields. The DTPA Cu values were 

sufficient in the farm soils. The DTPA-Fe values 

found in the farm soils were deficient in most of the 

fields. DTPA-Mn analysis has shown the soil had 

sufficient available manganese. The hot water 

soluble boron values were sufficient in the farm. 
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After a modelling study with long term 

experiment of 13 years, reported Maruthi Sankar et 

al (2012) that conjunctive use of organic and 

inorganic source of fertilizers enhanced favourable 

effect on soil organic carbon, water holding capacity 

and fertility status of farms. This practice can be 

recommended in this Pongalur ICAR-KVK farm also 

for better nutrient status and sustainability of farm. 

Quality of water  

The characteristics of well water collected from 

the ICAR-KVK, TNAU farm, Pongalur are presented in 

Table 3. The water samples of bench mark wells 

recorded neutral to slightly above neutral pH ranges 

from 7.14 to 7.94 and the EC of the water sample 

ranges from 0.63 to 4.08 dS m-1. Borewell 2 has 

recorded high EC of 4.08 dS m-1 and the Borewell 1 

registered the less EC of 0.63 dS m-1. There was no 

CO3
2- content in all the wells. HCO3

- content ranged 

from 2.80 to 3.60 meq L-1 and the solar pump site 

water sample recorded highest HCO3
- of 3.60  

meq L-1. 

The calcium content of water samples ranges 

from 2.00 to 17.36 meq L-1. The highest Ca content 

of 17.36 meq L-1 was recorded in borewell 2 which 

was followed by solar pump site (12.40 meq L-1). 

The magnesium content of the water sample ranges 

from 1.97 to 9.07 meq L-1. The highest Mg content 

was recorded in borewell 2 (9.07 meq L-1). The 

borewell 2 recorded highest sodium content of 

13.66 meq L-1. The potassium content of the water 

sample ranges from 0.18 to 0.66 meq L-1, the 

chloride content of the water sample ranges from 

2.00 to 22.80 meq L-1. The highest chloride content 

was observed in Borewell 2 (22.80 meq L-1).The 

bore well 2 recorded the highest chloride content of 

22.80 meq L-1. There is no sulphate content 

observed in all the wells. SAR value of water lied 

between 1.51 and 4.19 and Adjusted SAR value 

varied from 2.87 to 10.48. The SAR value indicating 

the quality of water is good. 

The concentration of anions viz., carbonate, 

bicarbonates, chloride and sulphate were of the 

range from 0, 2.8 to 3.6, 2.0 to 22.8 and 0 meq L -1 

with average values of 0, 3.1, 12.3 and 0 meq L-1 , 

respectively (Table 3.). The anionic concentration 

followed the order of chloride > bicarbonate > 

sulphate > carbonate. Absence of active processes 

such as weathering, salt dissolving, and irrigation 

drainage return flow may be responsible for the no 

chloride level in the groundwater (Kumar SK et al 

2009). Besides, as the source of chloride could be 

non-lithological, indicating that the soil is free from 

salinity conditions, irrigation-return-flows, excessive 

addition of chemical fertilisers etc. The reasons for 

carbonate (CO3
2–) and bicarbonate (HCO3

–) 

concentrations in groundwater can be ascribed to 

carbonate weathering as well as from the dissolution 

of carbonic acid in the aquifers (Kumar et al 2013). 

The absence of sulphide-bearing minerals and 

gypsum in aquifer materials, as well as the non-

application of sulphate-rich fertilisers or industrial 

wastes to soil, could all contribute to absence of 

sulphate ions in groundwater (Sridharan et al 2017). 

Furthermore, absence of SO4
2- content in groundwater 

is expected as a result of restricted or no use of soil 

amendments such as gypsum (Bhat et al 2018). 

 Naseem et.al. (2010) reported that the pH, 

EC and SAR of the irrigation water were significantly 

influenced by RSC. Based on RSC, water could be 

grouped into three categories such as safe (2.5 meq 

L-1 ), marginally suitable (1.25-2.5 meq L-1 ) and 

unsuitable (>2.5 meq L-1 ) indicating  that all the water 

samples were found to be under safe category. 

Table 4. Ground water quality classification (AICRP, 

1989) 

Water quality Class Number of 

samples 

Percent 

Good A 1 25 

Saline B nil nil 

Marginally 

saline 

B1 2 50 

Saline B2 1 25 

High SAR saline B3 nil nil 

Alkali water C nil nil 

Marginally 

alkali 

C1 nil nil 

Alkali C2 nil nil 

Highly alkali C3 nil nil 

According to All India Coordinated Research 

Project (AICRP) on Management of Salt Affected Soils 

and Use of Saline Water in Agriculture classification, 

out of 4 groundwater samples, 1 was of good quality, 

2 marginally saline, 1 saline, as represented in Table 

4. All the water samples had desirable values of SAR 

and RSC, but with slightly increased EC values. This 

implies that careful and regular monitoring of 

groundwater is imperative to avoid major 

environmental threat. 
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CONCLUSION 

The soils are slightly calcareous and non-saline. 

Generally, the available nutrient status of the soils 

is low available nitrogen, medium available 

phosphorus and high available potassium. The 

organic carbon status is low to moderate. With 

respect to secondary nutrients, the available 

calcium and magnesium contents were high. The 

available sulphur ranged from medium to higher 

category. The available Mn, Cu and Bo values were 

sufficient. The characteristics of well water collected 

from the ICAR-KVK, TNAU farm, Pongalur recorded 

neutral to slightly above neutral pH ranges from 

7.14 to 7.94 and the EC of the water sample ranges 

from 0.63 to 4.08 dS m-1. The chloride content of 

the water sample ranged from 2.00 to 22.80 meq L-

1. There is no sulphate content observed in all the 

wells of TNAU farm, Pongalur. SAR value of water 

lies between 1.51 and 4.19 and Adjusted SAR value 

varies from 2.87 to 10.48. The SAR value indicates 

the quality of water is good. 
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Table.3. Characteristics of water samples of ICAR-KVK, TNAU farm, Pongalur 

 

Parameter 
Borewell 1 

(F.No:14) 

Borewell 2 

(F.No:16) 

Solar pump 

(F.No:16) 

Windmill open well 

(F.No:16) 

GPS coordinates 
10o97’97”N 

77o38’24”E 

10o98’32”N 

77o37’91”E 

10o98’97”N 

77o37’91”E 

10o98’29”N 

77o37’90”E 

pH 7.85 7.14 7.37 7.94 

EC (dS m-1) 0.63 4.08 2.87 2.69 

Ca2+ (mg L-1) 2.00 17.36 12.40 9.76 

Mg2+ (mg L-1) 1.97 9.07 6.47 5.21 

Na+ (mg L-1) 2.13 13.66 9.28 11.47 

K+ (mg L-1) 0.18 0.66 0.53 0.41 

CO3
2- (mg L-1) 0.00 0.00 0.00 0.00 

HCO3
- (mg L-1) 2.80 2.80 3.60 3.20 

Cl- (mg L-1) 2.00 22.80 12.40 12.00 

SO4
2- (mg L-1) 0.00 0.00 0.00 0.00 

SAR 1.51 3.76 3.02 4.19 

Adj. SAR 2.87 9.78 7.85 10.48 

RSC (meq L-1) -1.17 -23.63 -15.27 -11.77 
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